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(54) HYDRONIC HEATER AND VEHICLE

(57) Provide is a vehicle, having a water heater. The
water heater includes a plurality of water tanks (1) se-
quentially connected along a preset direction, each water
tank (1) is provided with a water inlet passage (11), a
water outlet passage (12) and a plurality of branch pas-
sages (13) communicated between the water inlet pas-
sage (11) and the water outlet passage (12), one of the
water tanks (1) is further provided with a heater water inlet
(14) and a heater water outlet (15); each water inlet
passage (11) is communicated with the heater water inlet
(14), and each water outlet passage (12) is communi-
cated with the heater water outlet (15); and a heating
assembly (2) is arranged between two adjacent water
tanks (1).
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Description

[0001] The present application claims the benefit of
Chinese Patent Application No. 202311604383.9 , filed
on November 28th, 2023, titled "Water heater and vehi-
cle", the contents of which are incorporated herein by
reference in their entirety.

Technical field

[0002] The application relates to a water heater and a
vehicle.

Background

[0003] In the related art, the flow passage has a sig-
nificant impact on the heat power of PTC (Positive Tem-
perature Coefficient) water heaters, and the flow pas-
sage’s construction influences the flow resistance and
heat exchange capacity of the flow medium. When the
heat exchange capacity is low, the heat emitted by the
PTC heating element cannot be removed by the flow
medium in time, increasing the resistance value of the
PTC heating element and significantly reducing the heat-
ing power of the PTC water heater, affecting product
performance and heat efficiency. And if the heat effi-
ciency of the PTC water heater is low, it will consume
more electricity of hybrid vehicles and electric vehicles,
reducing the endurance mileage of hybrid vehicles and
pure electric vehicles.

Summary of the invention

[0004] The present application provides a water heater
and a vehicle, aiming at addressing the technical problem
of low heat efficiency of the existing water heater.
[0005] In order to solve the above technical problems,
in one aspect, an embodiment of the application provides
a water heater, which includes:

a plurality of water tanks, and the plurality of water
tanks are sequentially connected along a preset
direction, each water tank is provided with a water
inlet passage, a water outlet passage and a plurality
of branch passages communicated between the
water inlet passage and the water outlet passage,
one of the water tanks is further provided with a
heater water inlet and a heater water outlet; each
water inlet passage is communicated with the heater
water inlet, and each water outlet passage is com-
municated with the heater water outlet; and
a heating assembly, and the heating assembly is
arranged between two adjacent water tanks.

[0006] According to the water heater provided by the
embodiment of the application, the flow medium enters
the water heater from the heater water inlet, and is
diverted to the water inlet passage of each water tank

in parallel. The flow medium flows to the water outlet
passage after exchanging heat with the heating assem-
bly in the branch passage, and finally converges to the
heater water outlet and is discharged to the outside of the
water heater. With the arrangement of a plurality of water
tanks, the flow passages in the water heater are layered.
Meanwhile, the branch passages are added to enable the
layered flow passages and branch passage to be ar-
ranged in parallel. In this way, the flow rate of the medium
fluid is moderated, the local temperature is kept from
rising too high, the heat exchange effect is improved, and
the heat efficiency is increased.
[0007] Optionally, the branch passages on the same
water tank are arranged in parallel along a direction
perpendicular to the preset direction.
[0008] Optionally, a water inlet sealing ring and a water
outlet sealing ring are further arranged between two
adjacent water tanks, the water inlet sealing ring is her-
metically connected between the water inlet passages of
two adjacent water tanks, and the water outlet sealing
ring is hermetically connected between the water outlet
passages of two adjacent water tanks.
[0009] Optionally, and a heating sealing element is
further arranged between two adjacent water tanks,
and the heating sealing element is used for sealing the
heating assembly arranged between two adjacent water
tanks.
[0010] Optionally, each water tank includes a bottom
housing and a heat dissipation plate connected with the
bottom housing, and the branch passage is arranged
between the bottom housing and the heat dissipation
plate; and
between two adjacent water tanks, the bottom housing of
one water tank is connected with the heat dissipation
plate of another water tank.
[0011] Optionally, there are three water tanks, defined
as a first water tank, a second water tank and a third water
tank along the preset direction; and

there are two heating assemblies, defined as a first
heating assembly and a second heating assembly
along the preset direction; and
the first heating assembly is arranged between the
bottom housing of the first water tank and the heat
dissipation plate of the second water tank, the sec-
ond heating assembly is arranged between the bot-
tom housing of the second water tank and the heat
dissipation plate of the third water tank.

[0012] Optionally, the heater water inlet and the heater
water outlet are arranged on the third water tank;

the water inlet passage and the water outlet passage
on the first water tank are arranged through the
bottom housing of the first water tank;
the water inlet passage and the water outlet passage
on the second water tank are arranged through the
heat dissipation plate and the bottom housing of the
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second water tank; and
the water inlet passage and the water outlet passage
on the third water tank are arranged through the heat
dissipation plate of the third water tank.

[0013] Optionally, a side of the heat dissipation plate of
the second water tank facing the first heating assembly is
provided with a first protrusion, and the first protrusion
abuts against the first heating assembly; and
a side of the heat dissipation plate of the third water tank
facing the second heating assembly is provided with a
second protrusion, and the second protrusion abuts
against the second heating assembly.
[0014] Optionally, the water heater further includes a
cover plate and an electronic control assembly, the cover
plate is connected with the heat dissipation plate of the
first water tank and forms an installation space with the
heat dissipation plate of the first water tank; the electronic
control assembly is installed in the installation space, and
the electronic control assembly is electrically connected
with each heating assembly.
[0015] Optionally, the bottom housing and the heat
dissipation plate of each water tank are connected by
friction welding.
[0016] In another aspect, an embodiment of the pre-
sent application provides a vehicle, including the water
heater described above.

Brief description of drawings

[0017]

Fig. 1 is a schematic diagram of a water heater
according to an embodiment of the present applica-
tion.
Fig. 2 is an exploded diagram of Fig. 1.
Fig. 3 is a schematic diagram of the first water tank
shown in Fig. 2.
Fig. 4 is a schematic diagram of the second water
tank shown in Fig. 2.
Fig. 5 is a schematic diagram of the third water tank
shown in Fig. 2.
Fig. 6 is a schematic diagram of the internal flow
passage shown in Fig. 1.

[0018] The reference signs in the drawings are as
follows.

1. Water tank; 1a. First water tank; 1b. Second water
tank; 1c. Third water tank; 11. Water inlet passage;
12. Water outlet passage; 13. Branch passage; 14.
Heater water inlet; 15. Heater water outlet; 16. Bot-
tom housing; 17. Heat dissipation plate; 171. First
protrusion; 172. Second protrusion; 18. Electrical
channel;
2. Heating assembly; 2a. First heating assembly ; 2b.
Second heating assembly ;
3. Splitter plate;

4. Water inlet sealing ring;
5. Water outlet sealing ring;
6. Heating sealing element;
7. Cover plate;
8. Electronic control assembly;
9. High-voltage connector;
10. Low-voltage connector.

Detailed description of disclosed embodiments

[0019] In order to make the technical problems, tech-
nical solutions and beneficial effects of the present ap-
plication more clear, the application will be further ex-
plained in detail below with reference to the drawings and
embodiments. It should be understood that the specific
embodiments described here are only used to illustrate
the application, rather than to limit the application.
[0020] As shown in Fig. 1 to Fig. 6, the water heater
provided by the embodiment of the application includes a
plurality of water tanks 1 connected in sequence along a
preset direction; each water tank 1 is provided with a
water inlet passage 11, a water outlet passage 12 and a
plurality of branch passage 13 communicating between
the water inlet passage 11 and the water outlet passage
12, and one of the water tanks 1 is also provided with a
heater water inlet 14 and a heater water outlet 15. Each
water inlet passage 11 is communicated with the heater
water inlet 14, and each water outlet passage 12 is
communicated with the heater water outlet 15.
[0021] A heating assembly 2 is arranged between two
adjacent water tanks 1.
[0022] According to the water heater provided by the
embodiment of the application, the flow medium enters
the water heater from the heater water inlet 14, and is
diverted to the water inlet passage 11 of each water tank 1
in parallel. The flow medium flows to the water outlet
passage 12 after exchanging heat with the heating as-
sembly 2 in the branch passage 13, and finally converges
to the heater water outlet 15 and is discharged to the
outside of the water heater. With the arrangement of a
plurality of water tanks 1, the flow passages in the water
heater are layered. Meanwhile, the branch passages 13
are added to enable the layered flow passages and
branch passage 13 to be arranged in parallel. In this
way, the flow rate of the medium fluid is moderated,
the local temperature is kept from rising too high, the
heat exchange effect is improved, and the heat efficiency
is increased.
[0023] In an embodiment, as shown in Fig. 6, the
branch passage 13 on the same water tank 1 is arranged
in parallel along the direction perpendicular to the preset
direction. In the same water tank 1, two adjacent branch
passages 13 are diverted by a splitter plate 3. The branch
passage 13 in each water tank 1 introduces the flow
medium in the water inlet passage 11 to the water outlet
passage 12 in parallel, so that the flow medium is fully
heated and the heating efficiency is improved.
[0024] Preferably, on the same water tank 1, the width
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of each branch passage 13 is equal, and each branch
passage is M-shaped, so that the flow rate is uniform and
the flow resistance is reduced.
[0025] In the embodiment shown in Fig. 1 to Fig. 6, two
branch passages 13 are arrange on the same water tank
1, and the two branch passages 13 are arranged in
parallel, and the width of the two branch passages 13
are equal. In other embodiments, not shown in the figure,
the number of the branch passages on the same water
tank can also be set to anything other than 2, such as 3 or
4, and the number of the branch passages can be ad-
justed according to actual needs.
[0026] In an embodiment, as shown in Fig. 2, a water
inlet sealing ring 4 and a water outlet sealing ring 5 are
further arranged between two adjacent water tanks 1.
The water inlet sealing ring 4 is hermetically connected
between the water inlet passages 11 of two adjacent
water tanks 1, and the water outlet sealing ring 5 is
hermetically connected between the water outlet pas-
sages 12 of two adjacent water tanks 1.
[0027] By arranging the water inlet sealing ring 4 be-
tween adjacent water inlet passages 11, the flow medium
in the water inlet passages 11 is prevented from over-
flowing from the joint of the water inlet passages 11. By
arranging the water outlet sealing ring 5 between adja-
cent water outlet passages 12, the flow medium in the
water outlet passages12 is prevented from overflowing
from the joint of the water outlet passages 12.
[0028] In an embodiment, as shown in Fig. 2, a heating
sealing element 6 is further arranged between two ad-
jacent water tanks 1, and the heating sealing element 6 is
used for sealing the heating assembly 2 arranged be-
tween two adjacent water tanks 1. In this way, the flow
medium does not come into touch with and damage the
heating assembly 2, and that external dust does not
pollute the heating assembly 2.
[0029] In an embodiment, the heating assembly 2 is a
heating chip.
[0030] In anembodiment, as shown inFigs. 2 to 5, each
water tank 1 includes a bottom housing 16 and a heat
dissipation plate 17 connected with the bottom housing
16, and the branch passage 13 is arranged between the
bottom housing 16 and the heat dissipation plate 17.
[0031] Between two adjacent water tanks 1, the bottom
housing 16 of one water tank 1 is connected with the heat
dissipation plate 17 of the other water tank 1, so that each
heating assembly 2 can contact with one heat dissipation
plate 17. This ensures the heat dissipation and cooling of
each heating assembly 2, and avoids the overheating of
each heating assembly 2.
[0032] In an embodiment, the bottom housing 16 and
the heat dissipation plate 17 of each water tank 1 can be
connected by friction welding to ensure the sealing struc-
ture of each water tank.
[0033] In a specific embodiment, as shown in Fig. 1 to
Fig. 5, there may be three water tanks 1, namely a first
water tank 1a, a second water tank 1b, and a third water
tank 1c along the preset direction. The splitter plate 3 of

the first water tank 1a is arranged on the bottom housing
16 of the first water tank 1a, the splitter plate 3 of the
second water tank 1b is arranged on the bottom housing
16 of the second water tank 1b, and the splitter plate 3 of
the third water tank 1c is arranged on the heat dissipation
plate 17 of the third water tank 1c.
[0034] There are two heating assemblies 2, and the
two heating assemblies 2 are the first heating assembly
2a and the second heating assembly 2b along the preset
direction.
[0035] The first heating assembly 2a is arranged be-
tween the bottom housing 16 of the first water tank 1a and
the heat dissipation plate 17 of the second water tank 1b,
the second heating assembly 2b is arranged between the
bottom housing 16 of the second water tank 1b and the
heat dissipation plate 17 of the third water tank 1c.
[0036] Specifically, the first water tank 1a, the second
water tank 1b and the third water tank 1c can be con-
nected by screws.This connection method allows the first
heating assembly 2a and the second heating assembly
2b to be pressed to achieve the heating purpose.
[0037] Further, as shown in Figs. 1 to 5, the heater
water inlet 14 and the heater water outlet 15 are arranged
on the third water tank 1c.
[0038] The water inlet passage 11 and the water outlet
passage 12 on the first water tank 1a are arranged
through the bottom housing 16 of the first water tank
1a. The water inlet passage 11 and the water outlet
passage 12 on the second water tank 1b are arranged
through the heat dissipation plate 17 and the bottom
housing 16 of the second water tank 1b. The water inlet
passage 11 and the water outlet passage 12 on the third
water tank 1c are arranged through the heat dissipation
plate 17 of the third water tank 1c.
[0039] The flow medium flows into the water inlet pas-
sage 11 on the first water tank 1a through the heater water
inlet 14, the water inlet passage 11 on the second water
tank 1b and the water inlet passage 11 on the third water
tank 1c. It then enters the first water tank 1a, the second
water tank 1b and the third water tank 1c. After heat
exchange, it passes through the water outlet passage
12 on the first water tank 1a, the water outlet passage 12
on the second water tank 1b, and the water outlet pas-
sage 12 on the third water tank 1c before converging to
the heater water outlet 15 and finally flowing out of the
heater water outlet 15. The first heating assembly 2a and
the second heating assembly 2b heat the flow medium
during the above circulation process.
[0040] In a specific embodiment, as shown in Figs. 4
and 5, the side of the heat dissipation plate 17 of the
second water tank 1b facing the first heating assembly 2a
is provided with a first protrusion 171. The first protrusion
171 improves the contact between the heat dissipation
plate 17 of the second water tank 1b and the first heating
assembly 2a, resulting in a higher heat transfer efficiency.
[0041] The side of the heat dissipation plate 17 of the
third water tank 1c facing the second heating assembly
2b is provided with a second protrusion 172. The second
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protrusion 172 improves the contact between the heat
dissipation plate 17 of the third water tank 1c and the
second heating assembly 2b, thereby increasing heat
transfer efficiency.
[0042] Preferably, there are 4 first projections 171 ar-
ranged on the heat dissipation plate 17 of the second
water tank 1b, and each first protrusion 171 is rectangu-
lar. There are 4 second projections 172 arranged on the
heat dissipation plate 17 of the third water tank 1c, and
each second protrusion 172 is rectangular.
[0043] In an embodiment, as shown in Fig. 1 and Fig. 2,
the water heater further includes a cover plate 7 and an
electronic control assembly 8, and the cover plate 7 is
connected with the heat dissipation plate 17 of the first
water tank 1a and forms an installation space with the
heat dissipation plate 17 of the first water tank 1a. The
electronic control assembly 8 is installed in the installa-
tion space, and the electronic control assembly 8 is
electrically connected with each heating assembly 2 to
turn it on or off, thus controlling the heating of each
heating assembly 2.
[0044] In this state, the heat dissipation plates 17 of the
3 water tanks 1 will be used for heat dissipation of 1
electronic control assembly 8 and 2 heating assemblies
2.
[0045] In an embodiment, as shown in Fig. 2 to Fig. 6, in
order to reduce the occupied space of the water heater
and improve the space occupation rate, an electrical
channel 18 for electrical connection may be arranged
at the edge positions of the second water tank 1b and the
third water tank 1c, so as to facilitate the electrical con-
nection between the electronic control assembly 8 and
each heating assembly 2.
[0046] In this state, the heating sealing element 6 may
also be used to seal the electrical channel 18 to ensure
the stability of electrical communication.
[0047] In an embodiment, as shown in Figs. 1 to 3, in
order to realize the current supply and external commu-
nication of the electronic control assembly 8, the first
housing 1a is further provided with a high-voltage con-
nector 9 and a low-voltage connector 10. The high-vol-
tage connector 9 is used for supplying current to the
electronic control assembly 8, and the low-voltage con-
nector 10 is used for external communication.
[0048] An embodiment of the application provides a
vehicle, including the water heater described above.
[0049] It should be noted that while this water heater
provided by the application can be applied to the PTC
water heater field of vehicles, it is not restricted to that
field.
[0050] The above are merely the preferred embodi-
ments of this application, and are not intended to limit the
application. Any modification, equivalent substitution and
improvement made within the spirit and principle of this
application shall be included in the protection scope of
this application.

Claims

1. A water heater, comprising:

a plurality ofwater tanks (1),wherein the plurality
of water tanks (1) are sequentially connected
along a preset direction, each water tank (1) is
provided with a water inlet passage (11), a water
outlet passage (12) and a plurality of branch
passages (13) communicated between the
water inlet passage (11) and the water outlet
passage (12), one of the water tanks (1) is
further provided with a heater water inlet (14)
and a heater water outlet (15); each water inlet
passage (11) is communicated with the heater
water inlet (14), and each water outlet passage
(12) is communicated with the heater water out-
let (15); and
a heating assembly (2), wherein the heating
assembly (2) is arranged between two adjacent
water tanks (1).

2. The water heater of claim 1, wherein the branch
passages (13) on the same water tank (1) are ar-
ranged in parallel along a direction perpendicular to
the preset direction.

3. The water heater of claim 1, wherein a water inlet
sealing ring (4) and a water outlet sealing ring (5) are
further arranged between two adjacent water tanks
(1), the water inlet sealing ring (4) is hermetically
connected between the water inlet passages (11) of
two adjacent water tanks (1), and the water outlet
sealing ring (5) is hermetically connected between
the water outlet passages (12) of two adjacent water
tanks (1).

4. The water heater of claim 1, wherein a heating
sealing element (6) is further arranged between
two adjacent water tanks (1), and the heating sealing
element (6) is used for sealing the heating assembly
(2) arranged between two adjacent water tanks (1).

5. The water heater of claim 1, wherein each water tank
(1) comprises a bottom housing (16) and a heat
dissipation plate (17) connected with the bottom
housing (16), and the branch passage (13) is ar-
ranged between the bottom housing (16) and the
heat dissipation plate (17); and
between two adjacent water tanks (1), the bottom
housing (16) of one water tank (1) is connected with
the heat dissipation plate (17) of another water tank
(1).

6. The water heater of claim 5, wherein there are three
water tanks (1), defined as a first water tank (1a), a
second water tank (1b) and a third water tank (1c)
along the preset direction; and
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there are two heating assemblies (2), defined as
a first heating assembly (2a) and a second heat-
ing assembly (2b) along the preset direction;
and
the first heating assembly (2a) is arranged be-
tween the bottom housing (16) of the first water
tank (1a) and the heat dissipation plate (17) of
the second water tank (1b), the second heating
assembly is arranged between the bottom hous-
ing (16) of the second water tank (1b) and the
heat dissipation plate (17) of the third water tank
(1c).

7. The water heater of claim 6, wherein the heater water
inlet (14) and the heater water outlet (15) are ar-
ranged on the third water tank (1c);

the water inlet passage (11) and the water outlet
passage (12) on the first water tank (1a) are
arranged through the bottom housing (16) of
the first water tank (1a);
the water inlet passage (11) and the water outlet
passage (12) on the second water tank (1b) are
arranged through the heat dissipation plate (17)
and the bottom housing (16) of the second water
tank (1b); and
the water inlet passage (11) and the water outlet
passage (12) on the third water tank (1c) are
arranged through the heat dissipation plate (17)
of the third water tank (1c).

8. The water heater of claim 7, wherein a side of the
heat dissipation plate (17) of the second water tank
(1b) facing the first heating assembly (2a) is provided
with a first protrusion (171), and the first protrusion
(171) abuts against the first heating assembly (2a);
and
a side of the heat dissipation plate (17) of the third
water tank (1c) facing the second heating assembly
(2b) is provided with a second protrusion (172), and
the second protrusion (172) abuts against the sec-
ond heating assembly (2b).

9. The water heater of claim 6, wherein the water heater
further comprises a cover plate (7) and an electronic
control assembly (8), the cover plate (7) is connected
with the heat dissipation plate (17) of the first water
tank (1a) and forms an installation space with the
heat dissipation plate (17) of the first water tank (1a);
the electronic control assembly (8) is installed in the
installation space, and the electronic control assem-
bly (8) is electrically connected with each heating
assembly (2).

10. The water heater of claim 5, wherein the bottom
housing (16) and the heat dissipation plate (17) of
each water tank (1) are connected by friction weld-
ing.

11. A vehicle, comprising the water heater of any one of
claims 1‑10.
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