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(54) NON‑METAL LINER AND ELECTRIC WATER HEATER HAVING SAME

(57) The present application relates to the technical
field of electric water heaters. Provided are a non-metal
liner and an electric water heater having the same. The
non-metal liner includes a liner body, a reinforcement
layer, and a liner flange; one end of the liner body forms a
liner opening, and a limiting annular portion surrounding
the liner opening is disposed on an outer side of the liner
opening; the reinforcement layer covers an outer periph-
ery of the liner body; an inner end of the liner flange is
limited and fixed by the limiting annular portion, and an
outer end of the liner flange is fixedbetween the liner body
and the reinforcement layer.
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Description

[0001] This application claims priority to Chinese Pa-
tent Application No. 202210624531.2 filed with the China
National Intellectual Property Administration (CNIPA) on
Jun. 02, 2022 and claims priority to Chinese Patent
Application No. 202221387758.1 filed with the CNIPA
on Jun. 02, 2022, the disclosure of which is incorporated
herein by reference in their entireties.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of electric water heaters, for example, a non-metal
liner and an electric water heater having the same.

BACKGROUND

[0003] The liner of an electric water heater, serving as a
water storage component, is mostly made of metal. To
heat the water in the metal liner, a heating pipe also needs
to be installed in the liner. During the installation of the
heating pipe, a liner flange is usually welded at the liner
opening of the metal liner, and then the heating pipe is
installed on the heating pipe flange. The liner flange and
the heating pipe flange are fixedly connected to achieve
the installation of the heating pipe in the metal liner.
[0004] However, most liners are made of stainless
steel or enamel. Although these types of liners can meet
pressure requirements, they have several drawbacks,
including low insulation coefficients, poor corrosion re-
sistance, and high processing costs. Therefore, the mar-
ket has begun using non-metal liners (such as plastic
liners) to replace liners of stainless steel or enamel.
However, this substitution introduces the following pro-
blems: To achieve a fixed connection with the heating
pipe flange, it is still necessary to provide a liner flange at
the liner opening of a non-metal liner.
[0005] In related art, the liner flange is typically em-
bedded at the liner opening of the non-metal liner through
a welding process and then fixedly connected to a heat-
ing pipe flange. With this structure, when the non-metal
liner is subjected to high pressure, cracks may develop at
the welded position between the liner opening of the non-
metal liner and the liner flange due to excessive pressure,
leading to water leakage.
[0006] To avoid welding between the liner flange and
the non-metal liner, the related art often adopts the fol-
lowing solution: A fixing member with internal threads is
molded in the liner opening of the non-metal liner, and the
liner flange, which has external threads, is threadedly
connected to the fixing member. The heating pipe flange,
which holds the heating pipe, is then connected to the
liner flange. The disadvantages of this solution lie in the
presence of multiple interfaces, such as between the
fixing member and the liner flange and between the liner
flange and the heating pipe flange. Moreover, the high
number of interfaces increases the likelihood of installa-

tion defects and raises the probability of water leakage,
thereby affecting the performance of the electric water
heater and in severe cases, even posing safety risks.

SUMMARY

[0007] The present application provides a non-metal
liner and an electric water heater having the same.
[0008] A non-metal liner includes a liner body, a rein-
forcement layer, and a liner flange.
[0009] One end of the liner body forms a liner opening,
and a limiting annular portion surrounding the liner open-
ing is disposed on an outer side of the liner opening.
[0010] The reinforcement layer covers an outer per-
iphery of the liner body.
[0011] An inner end of the liner flange is limited and
fixed by the limiting annular portion, and an outer end of
the liner flange is fixed between the liner body and the
reinforcement layer.
[0012] An electric water heater includes the non-metal
liner as described above.

BRIEF DESCRIPTION OF DRAWINGS

[0013]

FIG. 1 is a view illustrating the structure of a non-
metal liner according to an embodiment of the pre-
sent application.

FIG. 2 is a view illustrating the structure of a non-
metal liner after removing the reinforcement layer
according to an embodiment of the present applica-
tion.

FIG. 3 is a view illustrating the structure of a liner
flange according to an embodiment of the present
application.

FIG. 4 is a sectional view of a liner flange according to
an embodiment of the present application.

FIG. 5 is a front view of a non-metal liner according to
the present application.

FIG. 6 is a sectional view taken along an A-A direc-
tion of FIG. 5.

FIG. 7 is an enlarged view of point B in FIG. 6.

Reference list

[0014]

10 liner body
11 liner opening
12 limiting annular portion
13 thickened portion
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20 reinforcement layer
30 liner flange
31 inner end annular portion
32 protruded connecting portion
33 outer end annular portion

DETAILED DESCRIPTION

[0015] The technical solutions of the present applica-
tion are described hereinafter in conjunction with draw-
ings and embodiments. Specific embodiments described
herein are only intended to explain the present applica-
tion. For ease of description, only the parts related to the
present application are illustrated in the drawings.
[0016] In the description of the present application,
unless otherwise specified and limited, the term "con-
nected to each other", "connected" or "secured" is to be
construed in a broad sense, for example, as securely
connected, detachably connected, or integrated; me-
chanically connected or electrically connected; directly
connected to each other or indirectly connected to each
other via an intermediary; or internally connected be-
tween two elements or interaction relations between
two elements. For those of ordinary skill in the art, mean-
ings of the preceding terms can be understood according
to situations in the present application.
[0017] In the present application, unless otherwise
specified and limited, when a first feature is described
as "on" or "below" a second feature, the first feature and
the second feature may be in direct contact or be in
contact via another feature between the two features
instead of being in direct contact. Moreover, when the
first feature is "on", "above", or "over" the second feature,
the first feature is right on, above, or over the second
feature, or the first feature is obliquely on, above, or over
the second feature, or the first feature is simply at a higher
level than the second feature. When the first feature is
"under", "below", or "underneath" the second feature, the
first feature is right under, below, or underneath the
second feature, or the first feature is obliquely under,
below, or underneath the second feature, or the first
feature is simply at a lower level than the second feature.
[0018] In the description of the present application, it
should be noted that orientations or position relations
indicated by terms such as "above", "below", "left", and
"right" are based on orientations or position relations
shown in the drawings. These orientations or position
relations are intended only to facilitate and simplify the
operation and not to indicate or imply that a device or
element referred to must have such specific orientations
or must be configured or operated in such specific or-
ientations. Thus, these orientations or position relations
are not to be construedas limiting the present application.
In addition, terms "first" and "second" are used only to
distinguish between descriptions and have no special
meaning.
[0019] The present application provides a non-metal
liner. The non-metal liner is applied to the field of water

heaters, such as electric water heaters and is configured
to store water. In the embodiments, the non-metal liner
may be a plastic liner or a liner made of other non-metallic
materials.

Embodiment one

[0020] As shown in FIGS. 1 to 7, the non-metal liner of
the embodiments of the present application includes a
liner body 10, a reinforcement layer 20, and a liner flange
30; one end of the liner body 10 forms a liner opening 11,
and a limiting annular portion 12 surrounding the liner
opening 11 is disposed on an outer side of the liner
opening 11; the reinforcement layer 20 covers an outer
periphery of the liner body 10; an inner end of the liner
flange 30 is limited and fixed by the limiting annular
portion 12, and an outer end of the liner flange 30 is fixed
between the liner body 10 and the reinforcement layer 20.
A limiting annular portion 12 surrounding the liner open-
ing 11 is disposed on the outer side of the liner opening 11,
the inner end of the liner flange 30 is limited and fixed by
the limiting annular portion 12, and the outer end is fixed
between the liner body 10 and the reinforcement layer 20.
In this manner, the liner flange 30 and the liner body 10
can be tightly combined, and no welding point exists,
which avoids the leakage at the welded position when the
non-metal liner is under high pressure. In addition, the
liner flange 30 is directly connected to the liner body 10,
eliminating the fixing members for fixing the liner flange
30 and reducing the connection interfaces between the
fixing members and the liner flange 30, thereby reducing
the probability of leakage.
[0021] The limiting annular portion 12 may be formed
integrally with the liner body 10 in the direction from the
end of the liner opening 11 away from the center of the
liner opening 11. Alternatively, the limiting annular portion
12 may be an independent component set on the outer
side of the liner opening 11. The limiting annular portion
12 may be arranged as needed.
[0022] With reference toFIGS. 3 to 7, the liner flange30
includes an inner end annular portion 31, an outer end
annular portion 33, and a protruded connecting portion
32 connected between the inner end annular portion 31
and the outer end annular portion 33, the inner end
annular portion 31 is limited and fixed by the limiting
annular portion 12, the outer end annular portion 33 is
fixed between the liner body 10 and the reinforcement
layer 20, and the protruded connecting portion 32 is
configured to be connected to a heating pipe flange.
The liner flange 30 is configured to include three parts,
namely, the inner end annular portion 31, the protruded
connecting portion 32, and the outer end annular portion
33 so that the connection between the liner flange 30 and
the liner body 10 and between the liner flange 30 and the
heating pipe flange is simpler, and the structure of the
liner flange 30 is more reasonable.
[0023] The inner end annular portion 31 and the limiting
annular portion 12 may both be flat, and the inner end
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annular portion 31 can be limited and fixed by pressing
the inner end annular portion 31 against the lower end of
the limiting annular portion 12, see FIG. 7. Alternatively,
the cross section of the limiting annular portion 12 may be
U-shaped, and correspondingly, the cross section of the
inner end annular portion 31 may be L-shaped. The
horizontal portion of the inner end annular portion 31 is
connected to the protruded connecting portion 32, and
the vertical portion of the inner end annular portion 31 is
inserted into a limiting groove of the limiting annular
portion 12. Thus, the limiting annular portion 12 limits
the inner end annular portion 31.
[0024] In an embodiment, the outer end annular por-
tion 33 of the liner flange 30 is arc-shaped and can fit the
outer surface of the liner body 10. The outer end annular
portion 33 of the liner flange 30 is configured to be arc-
shaped and fit the outer surface of the liner body 10 so
that the stability of the outer end annular portion 33 fixed
between the liner body 10 and the reinforcement layer 20
can be improved, and the flatness of the reinforcement
layer 20 can be enhanced. Thus, the strength of the
reinforcement layer 20 is ensured.
[0025] In an embodiment, an arc transition is formed
between the protruded connecting portion 32 and the
inner end annular portion 31, and an arc transition is
formed between the protruded connecting portion 32
and the outer end annular portion 33. The arc transition
is formed between the protruded connecting portion 32
and the inner end annular portion 31, and the arc transi-
tion is formed between the protruded connecting portion
32 and the outer end annular portion 33 so that the stress
concentration at the connection between the protruded
connecting portion 32 and the inner annular portion 31
and between the protruded connecting portion 32 and the
outer end annular portion 33 can be reduced, and the
strength of the liner flange 30 can be improved.
[0026] An annular accommodation groove is opened
on an outer surface of the liner body 10, and the outer end
annular portion 33 of the liner flange 30 is disposed in the
accommodation groove. An annular accommodation
groove is opened on the outer surface of the liner body
10 and the outer end annular portion 33 of the liner flange
30 is disposed in the accommodation groove so that the
outer surface of the outer end annular portion 33 of the
liner flange 30 can be flush with the outer surface of the
liner body 10, thereby ensuring the flatness of the re-
inforcement layer 20, avoiding increasing the thickness
of the reinforcement layer 20, and ensuring the costs.
[0027] In an embodiment, an annular thickened portion
13 is disposed on an inner surface of the liner body 10
opposite to the accommodation groove. An annular thick-
ened portion 13 is disposed on the inner surface of the
liner body 10 opposite to the accommodation groove so
that the strength weakened by opening the accommoda-
tion groove on the outer surface of the liner body 10 can
be reinforced, thereby ensuring the overall strength of the
liner body 10. In an embodiment, the thickness of the
thickened portion 13 is greater than or equal to the depth

of the accommodation groove. The thickness of the
thickened portion 13 is configured to be greater than or
equal to the depth of the accommodation groove so that
the reinforced strength can be greater than the weakened
strength, thereby ensuring that the overall strength of the
liner body 10 is not reduced.
[0028] In this embodiment, the reinforcement layer 20
is formed by fiber winding. The reinforcement layer 20 is
made of a composite material of fiber-reinforced resin.
The filament fiber impregnated with resin is wound on the
liner body 10. The fiber may be glass fiber, carbon fiber,
and Kevlar fiber. After winding, high-temperature curing
is performed. The cured fiber winding layer is the pres-
sure-bearing structural layer of the liner body 10.

Embodiment two

[0029] As shown in FIGS. 1 to 7, the non-metal liner of
the embodiments of the present application includes a
liner body 10, a reinforcement layer 20, and a liner flange
30; one end of the liner body 10 forms a liner opening 11,
and a limiting annular portion 12 surrounding the liner
opening 11 is disposed on an outer side of the liner
opening 11; the reinforcement layer 20 covers an outer
periphery of the liner body 10, and the reinforcement
layer 20 is formed by fiber winding; an inner end of the
liner flange 30 is limited and fixed by the limiting annular
portion 12, and an outer end of the liner flange 30 is fixed
between the liner body 10 and the reinforcement layer 20.
The liner flange 30 includes an inner end annular portion
31, an outer end annular portion 33, and a protruded
connecting portion 32 connected between the inner end
annular portion 31 and the outer end annular portion 33,
the inner end annular portion 31 is limited and fixed by the
limiting annular portion 12, the outer end annular portion
33 is fixed between the liner body 10 and the reinforce-
ment layer 20, and the protruded connecting portion 32 is
configured to be connected to a heating pipe flange. The
outer end annular portion 33 of the liner flange 30 is arc-
shaped and can fit the outer surface of the liner body 10.
An arc transition is formed between the protruded con-
necting portion 32 and the inner end annular portion 31,
and an arc transition is formed between the protruded
connecting portion 32 and the outer end annular portion
33. An annular accommodation groove is opened on an
outer surface of the liner body 10, and the outer end
annular portion 33 of the liner flange 30 is disposed in the
accommodation groove. An annular thickened portion 13
is disposed on an inner surface of the liner body 10
opposite to the accommodation groove. The thickness
of the thickened portion 13 is greater than or equal to the
depth of the accommodation groove.

Embodiment three

[0030] An embodiment of the present application pro-
vides an electric water heater. The electric water heater
includes the non-metal liner as described in embodiment
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one or embodiment two, a heating pipe flange, and a
heating pipe mounted on the heating pipe flange. The
heating pipe flange is fixedly mounted on the liner flange
30 of the non-metal liner, and the heating pipe is disposed
in the non-metal liner so as to heat the water stored in the
non-metal liner.
[0031] The non-metal liner includes a liner body 10, a
reinforcement layer 20, and a liner flange 30; one end of
the liner body 10 forms a liner opening 11, and a limiting
annular portion 12 surrounding the liner opening 11 is
disposed on an outer side of the liner opening 11; the
reinforcement layer 20 covers an outer periphery of the
liner body 10; an inner end of the liner flange 30 is limited
and fixed by the limiting annular portion 12, and an outer
end of the liner flange 30 is fixed between the liner body
10 and the reinforcement layer 20.
[0032] The liner flange 30 includes an inner end an-
nular portion 31, an outer end annular portion 33, and a
protruded connecting portion 32 connected between the
inner end annular portion 31 and the outer end annular
portion 33, the inner end annular portion 31 is limited and
fixed by the limiting annular portion 12, the outer end
annular portion 33 is fixed between the liner body 10 and
the reinforcement layer 20, and the protruded connecting
portion 32 is configured to be connected to a heating pipe
flange.
[0033] In an embodiment, the outer end annular por-
tion 33 of the liner flange 30 is arc-shaped and can fit the
outer surface of the liner body 10.
[0034] In an embodiment, an arc transition is formed
between the protruded connecting portion 32 and the
inner end annular portion 31, and an arc transition is
formed between the protruded connecting portion 32
and the outer end annular portion 33.
[0035] An annular accommodation groove is opened
on an outer surface of the liner body 10, and the outer end
annular portion 33 of the liner flange 30 is disposed in the
accommodation groove.
[0036] In an embodiment, an annular thickened portion
13 is disposed on an inner surface of the liner body 10
opposite to the accommodation groove. In an embodi-
ment, the thickness of the thickened portion 13 is greater
than or equal to the depth of the accommodation groove.
[0037] The reinforcement layer 20 is formed by fiber
winding.
[0038] Alternatively, the non-metal liner includes a liner
body 10, a reinforcement layer 20, and a liner flange 30;
one end of the liner body 10 forms a liner opening 11, and
a limiting annular portion 12 surrounding the liner open-
ing 11 is disposed on an outer side of the liner opening 11;
the reinforcement layer 20 covers an outer periphery of
the liner body 10, and the reinforcement layer 20 is
formed by fiber winding; an inner end of the liner flange
30 is limited and fixed by the limiting annular portion 12,
and an outer end of the liner flange 30 is fixed between the
liner body 10 and the reinforcement layer 20. The liner
flange 30 includes an inner end annular portion 31, an
outer end annular portion 33, and a protruded connecting

portion 32 connected between the inner end annular
portion 31 and the outer end annular portion 33, the inner
end annular portion 31 is limited and fixed by the limiting
annular portion 12, the outer end annular portion 33 is
fixed between the liner body 10 and the reinforcement
layer 20, and the protruded connecting portion 32 is
configured to be connected to a heating pipe flange.
The outer end annular portion 33 of the liner flange 30
is arc-shaped and can fit the outer surface of the liner
body 10. An arc transition is formed between the pro-
truded connecting portion 32 and the inner end annular
portion 31, and an arc transition is formed between the
protruded connecting portion 32 and the outer end an-
nular portion 33. An annular accommodation groove is
opened on an outer surface of the liner body 10, and the
outer end annular portion 33 of the liner flange 30 is
disposed in the accommodation groove. An annular
thickened portion 13 is disposed on an inner surface of
the liner body 10 opposite to the accommodation groove.
The thickness of the thickened portion 13 is greater than
or equal to the depth of the accommodation groove.
[0039] In an embodiment, one or two non-metal liners
of this embodiment may be set. When two non-metal
liners are set, the two non-metal liners are arranged side
by side.
[0040] The electric water heater of the present applica-
tion can effectively reduce the water leakage rate and
ensure the performance by setting the preceding non-
metal liner.

Claims

1. A non-metal liner, comprising:

a liner body (10), wherein one end of the liner
body (10) forms a liner opening (11), and a
limiting annular portion (12) surrounding the
liner opening (11) is disposed on an outer side
of the liner opening (11);
a reinforcement layer (20) covering an outer
periphery of the liner body (10); and
a liner flange (30), wherein an inner end of the
liner flange (30) is limited and fixed by the limiting
annular portion (12), and an outer end of the liner
flange (30) is fixed between the liner body (10)
and the reinforcement layer (20).

2. The non-metal liner according to claim 1, wherein an
annular accommodation groove is opened on an
outer surface of the liner body (10), and the outer
end of the liner flange (30) is disposed in the accom-
modation groove.

3. The non-metal liner according to claim 2, wherein an
annular thickened portion (13) is disposed on an
inner surface of the liner body (10) opposite to the
accommodation groove.
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4. The non-metal liner according to claim 3, wherein a
thickness of the thickened portion (13) is greater than
or equal to a depth of the accommodation groove.

5. The non-metal liner according to claim 1, wherein the
liner flange (30) comprises an inner end annular
portion (31), an outer end annular portion (33),
and a protruded connecting portion (32) connected
between the inner end annular portion (31) and the
outer end annular portion (33), the inner end annular
portion (31) is limited and fixed by the limiting annular
portion (12), the outer end annular portion (33) is
fixed between the liner body (10) and the reinforce-
ment layer (20), and the protruded connecting por-
tion (32) is configured to be connected to a heating
pipe flange.

6. The non-metal liner according to claim 5, wherein the
outer end annular portion (33) is arc-shaped and fits
an outer surface of the liner body (10).

7. The non-metal liner according to claim 5, wherein an
arc transition is formed between the protruded con-
necting portion (32) and the inner end annular por-
tion (31), and an arc transition is formed between the
protruded connecting portion (32) and the outer end
annular portion (33).

8. The non-metal liner according to claim 1, wherein the
reinforcement layer (20) is formed by fiber winding.

9. An electric water heater, comprising the non-metal
liner according to any one of claims 1 to 8.

10. The electric waterheater according to claim 9, further
comprising a heating pipe flange and a heating pipe
mounted on the heating pipe flange, wherein the
heating pipe flange is fixedly mounted on the liner
flange (30) of the non-metal liner, and the heating
pipe is disposed in the non-metal liner.

5

10

15

20

25

30

35

40

45

50

55



7

EP 4 530 553 A1



8

EP 4 530 553 A1



9

EP 4 530 553 A1



10

EP 4 530 553 A1



11

EP 4 530 553 A1



12

EP 4 530 553 A1

5

10

15

20

25

30

35

40

45

50

55



13

EP 4 530 553 A1

5

10

15

20

25

30

35

40

45

50

55



14

EP 4 530 553 A1

5

10

15

20

25

30

35

40

45

50

55



15

EP 4 530 553 A1

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 202210624531 [0001] • CN 202221387758 [0001]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

