Office de la Propriete Canadian CA 2779332 A1 2011/05/05

Intellectuelle Intellectual Property
du Canada Office (21) 2 779 332
g,lnngL%?rri‘fg:na " mfgtfy”%ya‘r’]‘; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2010/10/26 (51) CLiInt./Int.Cl. F76L 71/72(2006.01),

F16L 59/14 (2006.01), FT16L 59/753(2006.01),
F24J 2/46 (2006.01)

(71) Demandeur/Applicant:

(87) Date publication PCT/PCT Publication Date: 2011/05/05
(85) Entree phase nationale/National Entry: 2012/04/27

(86) N° demande PCT/PCT Application No.: EP 2010/066124 EVERLUX S.R.L. IT
(87) N° publication PCT/PCT Publication No.: 2011/051262 (72) Inventeur/Inventor:
(30) Priorité/Priority: 2009/10/28 (IT PD2009A000316) TOGNON, FRANCESCO, IT

(74) Agent: BERESKIN & PARR LLP/S.E.N.C.R.L.,S.R.L.

(54) Titre : TUBE MULTICOUCHE UTILISE POUR LE RACCORD ET LE CABLAGE HYDRAULIQUES DE PANNEAUX

SOLAIRES
(54) Title: MULTILAYER TUBE FOR HYDRAULIC CONNECTION AND WIRING OF SOLAR PANELS

(57) Abréegée/Abstract:

A multilayer tube (10) for the hydraulic connection and wiring of solar panels, which comprises - at least two tubes (11, 12), one for
delivery and one for return, for a heat transfer fluid designed to circulate in at least one solar panel (13) with which the multilayer
tube Is assoclated, the tubes belng extended along parallel paths, - at least one thermal insulation layer (14) based on Aerogel,
arranged so as to wrap around each tube (11, 12), - a protection and containment sheath (15), which Is arranged so as to
surround all of the tubes (11, 12) with an insulating layer made of Aerogel (14), the sheath being contoured so as to form a
longitudinal containment channel (16) for at least one electrical wiring cable (17).

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
% N [ 1/
S
N

» . _
( l an adH http://opic.ic.ge.ca* Ottawa/Gatineau K1A 0C9 - Atp.//cipo.dic.ge.ca o p1C
OPIC - CIPO 191




WO 20117051262 A1 |[HIL ! HYD Y OO0 R AR A

CA 02779332 2012-04-27

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

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
5 May 2011 (05.05.2011)

(10) International Publication Number

WO 2011/051262 Al

(51)

(21)

(22)

(25)

(26)
(30)

(71)

(72)
(75)

(74)

(81)

International Patent Classification:
Fl6L 11/12 (2006.01) Fl6L 59/153 (2006.01)
Fl6L 59/14 (2006.01) F24J 2/46 (2006.01)

International Application Number:
PCT/EP2010/066124

International Filing Date:
26 October 2010 (26.10.2010)

Filing Language: English
Publication Language: English
Priority Data:

PD2009A000316 28 October 2009 (28.10.2009) IT

Applicant (for all designated States except US). EVER-
LUX S.R.L. [IT/IT]; Via Medici Giacomo, 9, I-35138
Padova (IT).

Inventor; and
Inventor/Applicant (for US only): TOGNON,
Francesco [IT/IT]; Via Davila, 14, I-35137 Padova (IT).

Agent: MODIANO, Micaela;, Modiano & Partners, Via
Meravigli, 16, I-20123 Milano (IT).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AQO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, 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, SD, SL, SZ, TZ, UG,
/M, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, 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, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

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

before the expiration of the time [imit for amending the

claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: MULTILAYER TUBE FOR HY DRAULIC CONNECTION AND WIRING OF SOLAR PANELS

21

10
1‘ 15
19
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MULTILAYER TUBE FOR HYDRAULIC CONNECTION AND WIRING
OF SOLAR PANEILS

Technical field

The present invention relates to a multilayer tube for hydraulic

connection and wiring of solar panels.

Background Art

Currently, in order to install a solar panel of the thermal type, 1.e.,
dedicated to the heating of water intended for example for a home, one
proceeds, after laying the panels, with the provision of the hydraulic and
electrical connections.

The one or more fitted solar panels must be reached by a supply duct
for the water to be heated and by a return duct for such water heated by
passing through the onc or more panels and, in the case for example of solar
power systems with forced circulation, by an electrical connection for a

probe for detecting the temperature of the water at the panel manifolds.

Such a complex installation is costly both in terms of time, since each
duct and the wiring cable each require a dedicated path with a dedicated seat
or chase or in any case must be laid each independently of the other, and in
terms of space occupation, since according to currently applicable statutory
provisions each duct for heat transfer fluids must be insulated thermally
with layers of insulation which, in order to ensure the required pertormance,
cause the individual duct to produce a diametrical space occupation of more

than s1x centimeters.

Disclosure of the Invention

The aim of the present invention is to provide a multilayer tube for
hydraulic connection and wiring of solar panels by means of which it is
possible to connect hydraulically one or more solar panels quickly and with
an extremely small space occupation that is far lower than the space

occupation required by known means.

Within this aim, an object of the invention 1s to provide a multilayer
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tube compliant with applicable statutory provisions and whose performance

and efficiency are not inferior to those of currently known thermally
insulated tubes.
Another object of the invention is to provide a multilayer tube that

can be curved with bending radiuses that are not disadvantageous with

respect to the minimum radiuses that can be obtained with known thermally
sulated tubes.
Another object of the invention is to propose a multilayer tube that is

structurally simple and easy to use and can be manufactured at low costs.
This aim, as well as these and other objects that will become better
apparent hereinafter, are achieved by a multilayer tube for hydraulic
connection and wiring of solar panels, characterized in that it comprises
. — at least two tubes, one for delivery and one for return, for a heat

transfer fluid designed to circulate in at least one solar panel with which the

multilayer tube is associated, said tubes being extended along parallel paths,

— at least one thermal insulation layer based on Aerogel, arranged so

as to wrap around each tube,

— a protection and containment sheath, which is arranged so as to
surround all of said tubes with an insulating layer made of Aerogel, said

sheath being contoured so as to form a longitudinal containment channel for

at least one clectrical wiring cable.

Brief description of the drawings

Further characteristics and advantages of the invention will become
better apparent from the following detailed description of a preferred but not
exclusive embodiment of the multilayer tube according to the invention,
illustrated by way of non-limiting example in the accompanying drawings,
wherein:

Figure 1 is a perspective view of a portion of a multilayer tube

according to the invention;

Figure 2 is a schematic view of an application of the multilayer tube
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Ways of carrying out the Invention

With reference to the figures, a multilayer tube for the hydraulic
connection and wiring of solar panels is generally designated by the
reference numeral 10.

The multilayer tube 10 comprises, in the embodiment described here
by way of non-limiting example of the invention,

— two tubes, a delivery tube 11 and a return tube 12, for a heat transfter
fluid designed to circulate in at least one solar panel 13 with which the
multilayer tube 10 is associated; the tubes 11 and 12 are substantially
parallel, 1.e., run along parallel paths;

— a thermal insulating layer 14 based on Aerogel, arranged so as to
wrap around each one of the tubes 11 and 12,

— a protection and containment sheath 15, which is arranged so as to

surround both of the tubes 11 and 12 with the insulating layer 14 made of

 Aerogel; the sheath 15 is contoured so as to form a longitudinal containment

channel 16 for at least one electrical wiring cable 17, for example for a

temperature probe 18 associated with the solar panel 13.

The multilayer tube 10 according to the invention can be wound 1n a
spool and can be palletized easily and cheaply with an advantageous
reduction of packaging bulk.

The multilayer tube 10 can be provided with the two tubes 11 and 12
that have a center distance comprised between 5 and 20 centimeters
according to the requirements and needs.

The tubes 11 and 12 are made of steel, preferably of the corrugated
type, but not exclusively. |

The tubes 11 and 12 have an average cross-section with a diameter
comprised between 1.5 and 4 centimeters, in this case also according to the
requirements and particularities in application.

The insulating layer 14 made of Aerogel has a thickness comprised
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between (.3 centimeters and 2 centimeters.

These dimensions reduce considerably the overall space occupation
of each tube with insulating layer with respect to known thermally mmsulated
tubes.

The protection and containment sheath 15 is made of coated fabric,
with normal or braided pull-resistant warp.

The sheath 15 1s contoured so as to form two lateral tubular channels
19 and 20, one for each one of the tubes 11 and 12 wrapped in the insulating
layer 14,

Each channel 19 and 20 1s constituted by the folding of a tlap 21 so as
to surround a corresponding tube, the edge 22 of the flap being fixed to a
central region 23 of such sheath by adhesive bonding or by high-frequency
welding or by means of other similar and equivalent methods.

In a further embodiment of the multilayer tube according to the
invention, the sheath 15 is constituted by a sheet made of metallic material,
whose flaps are folded so as to surround a corresponding tube, the edge of

such flap b'eing fixed to a central region of such sheath by spot welding.

[n practice it has been found that the invention achieves the intended

aim and objects.

In particular, the invention provides a multilayer tube for hydraulic
connection and wiring of solar panels by means of which it is possible to
connect hydraulically one or more solar panels quickly and with extremely
reduced space occupations, far smaller than the space occupations imposed

by known means.

Further, the invention provides a multilayer tube that is compliant
with applicable statutory provisions and whose performance and efficiency

are not inferior to those of currently known thermally insulated tubes.

Moreover, the invention provides a multilayer tube that can be curved
with bending radiuses that are not disadvantagecous with respect to the

minimum radiuses that can be obtained with known thermally insulated
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Not least, the invention has proposed a multilayer tube that 1s

structurally simple and easy to use and can be manufactured at low costs.

The 1nvention thus conceived 1s susceptible of numerous
modifications and variations, all of which are within the scope of the
appended claims; all the details may further be replaced with other
technically equivalent elements.

In practice, the materials used, as well as the contingent shapes and
dimensions, may be any according to requirements and to the state of the
art.

The disclosures 1n Italian Patent Application No. PD2009A000316
from which this application claims priority are incorporated herein by
reference.

Where technical features mentioned in any claim are followed by
reference signs, those reference signs have been included for the sole
purpose of increasing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the interpretation of each

element identified by way of example by such reference signs.
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CLAIMS

1. A multilayer tube (10) for the hydraulic connection and wiring of

solat panels, characterized 1n that it comprises

— at least two tubes (11, 12), one for delivery and one for return, for a

heat transfer fluid designed to circulate 1n at least one solar panel (13) with

which the multilayer tube is associated, said tubes "oeing extended along
parallel paths,

— at least one thermal insulation layer (14) based on Aerogel,
arranged so as to wrap around each tube (11, 12),

— a protection and containment sheath (15), which is arranged so as to
surround all of said tubes (11, 12) with an insulating layer made of Aerogel
(14), said sheath being contoured so as to form a longitudinal containment

channel (16) for at least one electrical wiring cable (17).

2. The multilayer tube according to claim I, characterized in that it
can be wound in a coil.

3. The multilayer tube according to the preceding claims,

characterized in that it comprises two tubes (11, 12) whose center distance

1s comprised between 5 and 20 centimeters,

4, The multilayer tube according to the preceding claims,
characterized in that said tubes (11, 12) are made of steel, of the corrugated

type, with an average cross-section whose diameter 1s comprised between
1.5 and 4 centimeters.
5. The multilayer tube according to the preceding -claims,

characterized 1n that said insulating layer made of Aerogel (14) has a

thickness comprised between 0.3 centimeters and 2 centimeters.

0. The multilayer tube according to the preceding claims,
characterized in that said protection and containment sheath (15) is made of
coated tabric, with normal or braided pull-resistant warp.

7. The multilayer tube according to claim 6, characterized in that said

sheath (15) 1s contoured so as to form two lateral tubular channels (19, 20),
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one for each one of the tubes wrapped in an insulating layer, each channel
being constituted by the folding of a flap (21) so as to surround a
corresponding tube, the edge (22) of said flap being fixed to a central region
(23) of said sheath by adhesive bonding or by high-frequency welding or by
5 means of other similar and equivalent methods.

8. The multilayer tube according to claims 1 to 5, characterized in that
said sheath is constituted by a sheet made of metallic material, whose flaps
are folded so as to surround a corresponding tube, the edge of said flap

being fixed to a central region of said sheath by spot welding,
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