wo 20207167002 A1 |0 0000 KO0 00 0 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property '

Organization
=

International Bureau

(43) International Publication Date
20 August 2020 (20.08.2020)

‘O 00 000 R 0
(10) International Publication Number

WO 2020/167002 Al

WIPO I PCT

1)

@n

22)

@5
(26)
30)

(71)

(72)

(74)

@81)

84

International Patent Classification:
Fl16l 33/207 (2006.01) Fl16L 9/14 (2006.01)
F16l 33/28 (2006.01)

International Application Number:
PCT/KR2020/002057

International Filing Date:
13 February 2020 (13.02.2020)

Filing Language: English
Publication Language: English
Priority Data:

10 2019 103 844.8
15 February 2019 (15.02.2019) DE

Applicant: HANON SYSTEMS [KR/KR]; 95, Sinilseo-
10, Daedeok-gu, Daejeon 34325 (KR).

Inventors: TRNCAK, Zbynek; Ceska 319, 74221 Ko-
privnice (CZ). KOLARIK, Oldrich; Dvorni 762/17, 70800
Ostrava-Poruba (CZ). DOCKALEK, Tomas; Blahutovice
4474101 Jesenik nad Odrou (CZ).

Agent: HONESTY & JR PARTNERS INTELLECTU-
AL PROPERTY LAW GROUP; 5F, 615 Sunreung-ro,
Gangnam-gu, Seoul 06103 (KR).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ,DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KR,
KW,KZ,LA,LC,LK,LR,LS,LU,LY,MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: FLUID PIPE FOR A HEATING AND AIR CONDITIONING UNIT

(57) Abstract: Fluid pipe for a heating and air conditioning unit. The

4 3 4a
2 2N 5 ) Vs Ta
{ a. s A0 7 /o Tb 8
- ) \\\ | 7 ;;Q?\ P , / e / \///
N N - A =
] Ll
Nl /
= = Ny

present invention relates to a fluid pipe (1) for a heating and air con-

ditioning unit, exhibiting a pipe coupling section produced at least pre-

dominantly from plastic (2) in the area of a mouth of the pipe (3), where-

3 in a bead (4) that is constructed from plastic and runs around the cir-
cumference of the pipe in the pipe coupling section (2) and protrudes
outward and wherein a circumferential ring (5) that also runs around the
circumference of the pipe and is produced from metal or a metal alloy
is attached to the bead (4). Fig. 1
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Description

Title of Invention: FLUID PIPE FOR A HEATING AND AIR CON-

[1]

[2]

[3]

[4]

[5]

DITIONING UNIT
Technical Field

The present invention relates to a fluid pipe for a heating and air conditioning unit, in
particular in motor vehicles.
Background Art

Plastic heating pipes, in other words heating pipes that are at least predominantly
produced from a polymer material, represent the main area of application of the
invention. These plastic pipes are increasingly superseding metallic pipes and pipe
coupling sections, which are for example produced from aluminium. Fluid pipes
produced from plastic that are connected to other units or pipes via flexible hoses, for
example rubber hoses, are already known from the state of the art. Directly adjoining
their outlet, plastic fluid pipes of this kind have a circumferential bead, which the
flexible hose is slid over.

As a variation of this, DE 20 2004 000 045 U1 proposes that instead of equipping
fluid pipes in the form of plastic-metal composite pipes with mouth-side circum-
ferential flanges, they should instead be equipped with at least one circumferential
bead protruding outwards that does not adjoin the outlet, but instead is set at a distance
from the front edge of the mouth of the fluid pipe. To connect fluid pipes of this kind
to one another or to connect fluid pipes to units of vehicles, an elastic hose is slid onto

the pipe and over the bead.
Disclosure of Invention
Technical Problem

The general problem with the use of polymer material is that the polymer material
displays unstable behaviour as the temperature and/or pressure increases. When using
fluid pipes made of plastic with a pipe coupling that exhibits a bead for a connection to
a quick connector, there is a risk, particularly at high temperatures and/or high
pressures, that the bead, also made of plastic, often fails to exhibit sufficient stability to
prevent undesirable disconnection of the bead from the quick connector. To prevent
this, complex and costly precision manufacturing has been required to date.

The task underlying the invention focuses in particular on providing a pipe coupling
section for a connection to a quick connector or for a different type of connection for
fluid pipes that guarantees improved stability of the connection over the state of the art

at high temperatures and high pressures.

Solution to Problem
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[6]

[7]

[8]

[9]

[10]

[11]

[12]

The object of the invention is resolved by using a fluid pipe with the features of
patent claim 1 that is suitable for a heating and air conditioning unit. Further beneficial
embodiments are provided in the subclaims.

A fluid pipe according to the invention exhibits a pipe coupling section produced at
least predominantly from plastic in the area of a mouth of the pipe, wherein a plastic
bead that protrudes outwards is constructed around the circumference in the pipe
coupling section and wherein a circumferential ring made of metal or a metal alloy is
also attached to the plastic bead.

The root of the invention is the design of the at least predominantly plastic pipe
coupling section, which is intended for connection to a quick connector or a different
type of connector. According to the conceptual design of the invention, a ring made of
metal or metal alloy is formed onto a polymer (i.e. plastic) bead of a polymer pipe in
order to increase the stability of the pipe coupling section and thereby also the stability
of the connection between the pipe coupling section and a quick connector or a
different type of connector. In accordance with a particularly preferred embodiment of
the invention, the ring is produced from aluminium or an aluminium alloy.

The ring, which is formed on the bead produced from a polymer material, increases
the resilience of the pipe coupling section under various thermal and mechanical
conditions to the necessary level in order to guarantee correct functioning of the bead
even at high temperatures and high pressures. The fluid pipe produced at least pre-
dominantly from plastic can therefore be positioned in an area exposed to high tem-
peratures and/or high pressures, meaning that the plastic material, in particular the bead
produced from plastic, could potentially become unstable over time at the connection
to a quick connector or a different type of connection. This allows an existing problem
when using plastic pipes to be resolved.

The ring should preferably exhibit a cross section that matches the cross section of
the bead in such a way that the ring encapsulates the bead precisely at least in part. The
metallic ring can then, for example, exhibit an essentially U-shaped cross section.

It would be beneficial for the bead and the ring not to adjoin a front edge that itself
adjoins the mouth of the pipe, but rather to be set at a distance from the front edge. In a
beneficial embodiment of the invention, the mouth of the pipe is constructed in such a
way that it is at least partially tapered relative to the other diameter of the pipe
coupling section towards the limiting front edge.

According to one embodiment of the invention, the bead is constructed by reshaping
the pipe wall in a reshaping area, wherein the bead that runs around the outer wall of
the pipe is positioned opposite a circumferential recess in the inner wall of the pipe.
The reshaping should preferably take the form of a fold, making the reshaping area a

folding zone. The circumferential recess is constructed as a circumferential groove that
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[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

also exhibits a circumferential central fold in the position of a maximum recess in the
inner wall of the pipe. The position of the maximum recess in the inner wall of the pipe
is opposite the position of a maximum bead diameter on the outer wall of the pipe,
wherein the two surfaces are at least partially in contact with one another on both sides
of the central fold at these adjoining areas of the circumferential groove. In one em-
bodiment, in which the adjoining areas are in full contact with one another, the circum-
ferential groove would comprise three circumferential parallel folds, wherein two outer
folds on both sides of the central fold that also adjoin one another are constructed on

the two outer edges of the circumferential groove.
According to an alternative embodiment of the invention, the bead that protrudes

outwards is constructed as a thickening (reinforcement) of the pipe wall that runs
around the circumference of the pipe.
Brief Description of Drawings

Further details, features and benefits of embodiments of the invention result from the
following description of specimen embodiments with reference to the accompanying
drawings.

These display the following:

Fig. 1: A longitudinal cross section of a fluid pipe in the area of a pipe coupling
section

Fig. 2: A longitudinal cross section of a fluid pipe in the area of a pipe coupling
section according to an alternative embodiment and

Fig. 3: A schematic side view of the pipe coupling section of the fluid pipe
Best Mode for Carrying out the Invention

Fig. 1 shows a longitudinal cross section of a fluid pipe 1 for a heating and air con-
ditioning unit, wherein a pipe coupling section 2 is presented in detail in this sectional
view. The fluid pipe 1 is produced at least predominantly from plastic. The pipe
coupling section 2 is located in the area of a mouth of the pipe 3, wherein a circum-
ferential bead 4 produced from plastic is constructed around the circumference of the
pipe and protrudes outwards in the pipe coupling section 2. A circumferential ring 5,
which runs around the entire circumference of the pipe and is preferably produced
from aluminium or an aluminium alloy, is attached to the bead 4 here. The polymer
bead 4 and the ring 5 do not adjoin a front edge 6 that itself adjoins the mouth of the
pipe 3, but rather are set at a distance from the front edge 6.

As shown in Fig. 1, the ring 5 exhibits a U-shaped cross section, which corresponds
to the cross section of the polymer bead 4 and precisely encapsulates the bead 4. With
an existing connection of the fluid pipe 1 to a quick connector or a different type of

connector (not shown), the metal ring 5 attached to the bead 4 prevents the connection
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[21]

[22]

[23]

[24]

of the reinforced bead to the connector from being disconnected thanks to the as-
sociated strengthening of the polymer bead 4. The ring 5 therefore largely secures
correct functioning of the bead 4, even when a traction force is applied or when
increased internal pressure or increased temperatures are encountered.

According to the embodiment shown in Fig. 1, the bead 4 is constructed by reshaping
the pipe wall 7 in a reshaping area 8. In this reshaping area 8, the circumferential bead
4 on the outer wall of the pipe 7a is positioned opposite a circumferential recess 9 in
the inner wall of the pipe 7b. According to the embodiment shown, the reshaping is a
fold and the reshaping area 8 is a folding zone 8, wherein the circumferential recess 9
is constructed as a circumferential groove 9 with an - also circumferential - central fold
10 in the position of a maximum recess 9a in the inner wall of the pipe 7b. The
position of the maximum recess 9a in the inner wall of the pipe 7b is opposite the
position of a maximum bead diameter 4a on the outer wall of the pipe 7a, wherein the
surfaces are predominantly in contact with or are pressed against one another on both
sides of the central fold 10 at these adjoining areas 11a, 11b of the circumferential
groove 9. The adjoining areas 11a, 11b can also be in full contact with one another.
The circumferential groove 9 would then encompass three circumferential parallel
folds, wherein two outer folds would be constructed in the position of the outer edges
12a, 12b of the circumferential groove 9 on both sides of the central fold 10 and would
also be in contact with one another.

Fig. 2 shows a longitudinal cross section of a fluid pipe 1 for a heating and air con-
ditioning unit according to an alternative embodiment. A pipe coupling section 2 is
also presented in detail in this sectional view. The fluid pipe 1 is produced pre-
dominantly from plastic. The pipe coupling section 2 is located in the area of a mouth
of the pipe 3, wherein a circumferential bead 4 produced from plastic is constructed
around the circumference of the pipe and protrudes outwards in the pipe coupling
section 2. A circumferential ring 5, which runs around the entire circumference of the
pipe and is preferably produced from aluminium or an aluminium alloy, is attached to
the bead 4 here. The polymer bead 4 and the ring 5 do not adjoin a front edge 6 that
itself adjoins the mouth of the pipe 3, but rather are set at a distance from the front
edge 6.

As shown in Fig. 2 the ring 5 exhibits a U-shaped cross section, which corresponds
to the cross section of the polymer bead 4 and precisely encapsulates the bead 4. In
contrast to the embodiment shown in Fig. 1, Fig. 2 shows a bead 4 that - without a cir-
cumferential groove on the inner wall of the pipe 7b - is constructed solely as a circum-
ferential thickening (reinforcement) 13 of the pipe wall 7 around the circumference of
the pipe.

Fig. 3 shows a schematic side view of the pipe coupling section 2 of the fluid pipe.



—

—

[\
~1

—

[\®]
o0

—

—
\®]

|o%
(=]

[owmnl

|98)
—

[owmnl

18]
[\

[owmnl

[owmnl
[N

Lo
I

[owmnl

oY)
W

[owmnl

[owmnl
(O]

(O8]
|

[owmnl

(O]
o0

[owmnl

[owmnl
(o]

N
o

—

~
[y

—

N
[\

—

e e b d e e e b b e e e b e e e e e e e e

—

~
N

— /o

WO 2020/167002 PCT/KR2020/002057

The metallic ring 5, which is set away from the limiting front edge 6 of the mouth of
the pipe 3, completely covers the non-visible bead in this depiction. As also shown in
Fig. 3, the mouth of the pipe 3 is constructed with a taper in its end section towards the

limiting front edge 6 relative to the remaining diameter of the pipe coupling section 2.

List of reference numbers

1 Fluid pipe

2 Pipe coupling section

3 Mouth of the pipe

4 Bead

4a Position of a maximum bead diameter

5 Ring

6 Front edge

7 Pipe wall

7a Outer wall of the pipe

7b Inner wall of the pipe

8 Reshaping area, folding zone

9 Circumferential recess, circumferential groove
9a Maximum recess

10 Central fold

11a Areas adjoining the central fold

11b Areas adjoining the central fold

12a Outer edge of the circumferential groove
12b Outer edge of the circumferential groove

13 Circumferential thickening
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[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]

[Claim 8]

PCT/KR2020/002057

Claims
Fluid pipe (1) for a heating and air conditioning unit, exhibiting a pipe
coupling section (2) produced at least predominantly from plastic in the
area of a mouth of the pipe (3), wherein a circumferential bead (4)
made of plastic and protruding outwards is constructed in the pipe
coupling section (2) around the circumference of the pipe, and wherein
a circumferential ring (5) made of metal or a metal alloy is also
attached to the plastic bead around the circumference.
Fluid pipe (1) according to claim 1, characterised in that the ring is
produced from aluminium or an aluminium alloy.
Fluid pipe (1) according to claim 1 or 2, characterised in that the ring
(5) exhibits a cross section that corresponds to the cross section of the
bead (4) and encapsulates the bead (4) precisely at least in part.
Fluid pipe (1) according to claim 3, characterised in that the ring (5)
exhibits a U-shaped cross section.
Fluid pipe (1) according to one of the claims 1 to 4, characterised in
that the bead (4) and the ring (5) do not adjoin a front edge (6) that
restricts the mouth of the pipe (3), but are rather set at a distance from
the front edge (6).
Fluid pipe (1) according to one of the claims 1 to 5, characterised in
that the mouth of the pipe (3) towards the limiting front edge (6) is con-
structed with a taper at least in certain areas relative to the remaining
diameter of the pipe coupling section (2).
Fluid pipe (1) according to one of the claims 1 to 6, characterised in
that the bead (4) is constructed by reshaping the pipe wall (7) in a
reshaping area (8), wherein the circumferential bead (4) along the cir-
cumference of the outer wall of the pipe (7a) is positioned opposite a
circumferential recess (9) in the inner wall of the pipe (7b).
Fluid pipe (1) according to claim 7, characterised in that the reshaping
takes the form of a fold and the reshaping area (8) takes the form of a
folding zone (8), wherein the circumferential recess (9) is constructed
as a circumferential groove (9) with an also circumferential central fold
(10) in the position of a maximum recess (9a) in the inner wall of the
pipe (7b) and that the position of the maximum recess (9a) in the inner
wall of the pipe (7b) is opposite the position of a maximum bead
diameter (4a) on the outer wall of the pipe (7a), wherein the surfaces

are at least partially in contact with one another on both sides of the
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[Claim 9]

[Claim 10]
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central fold (10) in these adjoining areas (11a, 11b) of the circum-
ferential groove (9).

Fluid pipe (1) according to claim 8, characterised in that the circum-
ferential groove (9) comprises three circumferential parallel folds,
wherein two outer folds on the two outer edges (12a, 12b) are con-
structed on both sides of the central fold (10) of the circumferential
groove (9) and these two folds are in contact with one another.

Fluid pipe (1) according to one of the claims 1 to 6, characterised in
that the bead that protrudes outwards (4) is constructed as a thickening
(13) of the pipe wall (7) that runs around the entire circumference of

the pipe.
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