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(54) Title: AN ARRANGEMENT FOR A LIQUEFIED GAS FUEL SYSTEM FOR A VEHICLE

(57) Abstract: The present invention relates to an arrangement
for a liquefied gas fuel system for a vehicle (1). The fuel system
has two separate liquefied gas fuel tanks (TM, TS) for providing
fuel to the engine (E) of the vehicle (1). Said fuel tanks (TM, TS)
are in fluid communication via a connection arrangement (110)
comprising a set of pipes (P). Said connection arrangement (110)
comprises an intertace element (112, 114) for the respective tank
(TM, TS) and a set of flexible hoses (HM, HS) directly connected
to the respective tank (TM, TS), wherein the set of flexible hoses
(HM, HS) for the respective tank (TM, TS) are connected to the
set of pipes (P) via the respective interface element (112, 114).
The present invention also relates to a vehicle.
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AN ARRANGEMENT FOR A LIQUEFIED GAS FUEL SYSTEM FOR A
VEHICLE

TECHNICAL FIELD

The invention relates to an arrangement for a liquefied gas fuel system for a
vehicle according to the preamble of claim 1. The invention also relates to a

vehicle.

BACKGROUND ART

Alternative fuels such as natural gas and biogas are being introduced in
vehicles such as heavy vehicles. For this purpose fuel systems for
compressed natural gas, CNG and compressed biogas CBG and fuel
systems for liquefied natural gas LNG and liquefied biogas LBG are being

developed.

Systems for liquefied gas, i.e. LNG and LBG, require handling of relatively
low temperatures, e.g. -130 degrees at 10 bar for LNG, requiring certain
conduits for transporting the liquefied natural gas. Further, in order to provide
sufficient fuel to be able to travel desired distances, liquefied gas fuel tanks of
a certain volume are required. For this purpose it is common to provide dual

liquefied gas tanks, one at each side of the vehicle frame.

Liquefied natural gas, LNG, used as fuel for gas trucks is currently
transported in rigid pipes from the fuel tank to the engine and venting system.
The pipes are long and difficult to mount, especially if the trucks have dual
tanks. Further, tensions are often built into such liquefied natural gas

systems.
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OBJECTS OF THE INVENTION

An object of the present invention is to provide an arrangement for a liquefied

gas fuel system for a vehicle which facilitates mounting of the system.

Another object of the present invention is to provide an arrangement for a
liquefied gas fuel system for a vehicle which reduces risk of built in tensions
in the system.

SUMMARY OF THE INVENTION

These and other objects, apparent from the following description, are
achieved by an arrangement and a vehicle as set out in the appended
independent claims. Preferred embodiments of the arrangement are defined

in appended dependent claims.

Specifically an object of the invention is achieved by an arrangement for a
liquefied gas fuel system for a vehicle. Said fuel system has two separate
liquefied gas fuel tanks for providing fuel to the engine of the vehicle. Said
fuel tanks are in fluid communication via a connection arrangement
comprising a set of pipes. Said connection arrangement comprises an
interface element for the respective tank and a set of flexible hoses directly
connected to the respective tank. The set of flexible hoses for the respective

tank are connected to the set of pipes via the respective interface element.

By thus connecting flexible hoses via the respective interface element
mounting of the liquefied gas fuel system is facilitated in that bigger
tolerances for the system, e.g. bigger tolerances for the dimensions of the
pipes, due to the flexibility of the hoses are obtained. Thus, there is flexibility
in the positioning of the respective tank due to the flexible hoses. Further, the
risk of built in tensions in the system is reduced in that the pipes are
connected via said interface elements to the flexible hoses and may thereby
be subjected to less tensions. The solution also allows for a simpler
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installation of the piping and an easier handling at maintenance. Another
advantage is that fewer bendings will allow a less limited flow in the liquefied

gas fuel system.

The combination of pipes and hoses provides stiffness provided by the pipes
where desirable, for example near the propeller shaft where collisions need

to be avoided, and is less costly than an alternative only consisting of hoses.

According to an embodiment of the arrangement the respective interface
element is arranged to support said set of pipes. Hereby the risk of built in

tensions in the system is further reduced.

According to an embodiment of the arrangement said connection
arrangement comprises a support element for said set of pipes arranged
between said interface elements. Hereby the risk of built in tensions in the

system is further reduced.

According to an embodiment of the arrangement one interface element is
arranged to be connected to one longitudinal side of the vehicle frame and
the other interface element is arranged to be connected to the opposite

longitudinal side of the vehicle frame.

Hereby an efficient construction for tanks arranged in connection to the
respective longitudinal side of the vehicle frame is obtained. By thus
arranging the interface elements in connection to the respective side of the
longitudinal side of the vehicle frame efficient support for the pipes is

facilitated.

According to an embodiment of the arrangement said support element is
arranged to be connected to a crossbeam of the vehicle frame. Hereby the

risk of built in tensions in the system is further reduced.

According to an embodiment of the arrangement said liquefied gas fuel is

liquefied natural gas, LNG, or liquefied biogas, LBG.
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Specifically an object of the invention is achieved by a vehicle comprising an

arrangement as set out herein.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention reference is made to the
following detailed description when read in conjunction with the
accompanying drawings, wherein like reference characters refer to like parts

throughout the several views, and in which:

Fig. 1 schematically illustrates a perspective view of a vehicle with a liquefied

gas fuel system;

Fig. 2 schematically illustrates plan view of the vehicle in fig. 1 with an
arrangement for a liquefied gas fuel system according to an embodiment of

the present invention;

Fig. 3a schematically illustrates a perspective view of a connection
arrangement for fluid connection of two separate liquefied gas fuel tanks for

providing fuel to the engine of a vehicle;

Fig. 3b schematically illustrates a front view of the connection arrangement in

fig. 3a;

Fig. 4 schematically illustrates a perspective view of the connection

arrangement in fig. 3 connected to fuel tanks;

Fig. 5 schematically illustrates a plan view of the connection arrangement in

fig. 4; and

Fig. 6 schematically illustrates a detail of the connection arrangement in fig.
5.
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DETAILED DESCRIPTION

Hereinafter the term “liquefied gas” refers to liquefied natural gas, LNG, or

liquefied biogas, LBG.

Hereinafter the term “liquefied gas fuel system” refers to a fuel system for

liquefied natural gas, LNG, or a fuel system for liquefied biogas, LBG.

Hereinafter the term “flexible hoses” refers to hoses configured to transport
fluids for a liquefied gas fuel system being bendable to a certain degree and
having a certain flexibility so as to facilitate connection to fuel tanks. The
hoses are according to an embodiment made of Polytetrafluoroethylene
(PTFE) or internally lined with a layer of PTFE in order to benefit from the

methane resistant properties of PTFE.

Hereinafter the term “pipes” refers to rigid pipes configured to transport fluids
for a liquefied gas fuel system which do not provide any flexibility or
bendability in comparison to said flexible hoses. The pipes are according to
an embodiment made of stainless steel. The pipes may also be made of

coppetr.

Fig. 1 schematically illustrates a side view of a vehicle 1 according to the
present invention. The exemplified vehicle 1 is a heavy vehicle in the shape
of a truck. The vehicle according to the present invention could be any
suitable vehicle. The vehicle comprises an arrangement for a liquefied gas

fuel system for a vehicle.

The vehicle comprises a vehicle frame 2, 3, comprising a left longitudinal

vehicle beam 2 and a right longitudinal vehicle beam 3.

The vehicle comprises a left liquefied gas fuel tank TM arranged in
connection to the left longitudinal vehicle beam 2 and a right liquefied gas
fuel tank TS arranged in connection to the right longitudinal beam 3. The

tanks TM, TS have an essentially cylindrical shape and are arranged on the
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respective side of the longitudinal vehicle beams 2, 3 axially extending along

the respective longitudinal beam 2, 3.

Fig. 2 schematically illustrates plan view of the vehicle in fig. 1 with the
vehicle frame 2, 3, 4. The vehicle frame 2, 3, 4 comprises a left longitudinal
vehicle beam 2 and a right longitudinal vehicle beam 3. The vehicle frame 2,
3, 4 comprises a crossbeam 4 arranged a support between the left and right
longitudinal beams 2, 3.

The exemplified vehicle 1 is a heavy vehicle in the shape of a truck. The
vehicle 1 in this embodiment has a forward wheeled axle X1 with opposite
front wheels and a powered rear wheeled axle X2 with opposite tractive

wheels.

The vehicle 1 comprises a liquefied gas fuel system |. The fuel system |
comprises the two separate liquefied tanks TM, TS for providing fuel to the
engine E of the vehicle 1 via a pipe PE, a left liquefied gas fuel tank TM
arranged in connection to the left longitudinal vehicle beam 2 and a right
liquefied gas fuel tank TS arranged in connection to the right longitudinal
beam 3. The tanks TM, TS are arranged on the respective side of the
longitudinal vehicle beams 2, 3 axially extending along the respective
longitudinal beam 2, 3.

The left liquefied gas fuel tank TM is denoted the main tank TM and the right
liquefied gas fuel tank TS is denoted the auxiliary tank TS of the dual tank
installation. The tank TM may also be denoted master tank and the tank TS

may also be denoted slave tank.

The fuel system | comprises a connection arrangement 10. The main tank
TM and auxiliary tank TS are in in fluid communication via the connection

arrangement 10.

The connection arrangement comprises a set of pipes P.
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The connection arrangement 10 comprises an interface element 12, 14 for
the respective tank TM, TS.

The interface element 12, 14 for the respective tank TM, TS comprises a left
interface element 12 arranged to be connected to the left longitudinal beam 2

of the vehicle frame 2, 3, 4.

The interface element 12, 14 for the respective tank TM, TS comprises a
right interface element 14 arranged to be connected to the right longitudinal

beam 3 of the vehicle frame 2, 3, 4.

The connection arrangement 10 comprises a set of hoses HM, HS directly
connected to the respective tank TM, TS. The set of hoses HM, HS
comprises a set of hoses HM directly connected to the main tank TM and a

set of hoses directly connected to the auxiliary tank TS.

The set of flexible hoses HM, HS for the respective tank TM, TS are
connected to the set of pipes via the respective interface element 12, 14. The
set of hoses HM directly connected to the main tank TM are connected to the
set of pipes P via the interface element 12. The set of hoses HM directly
connected to the main tank TM are thus connected to one set of ends of the
set of pipes P via the interface element 12. The set of hoses HS directly
connected to the auxiliary tank TS are connected to the set of pipes P via the
interface element 14. The set of hoses HS directly connected to the auxiliary
tank TS are thus connected to the opposite set of ends of the set of pipes P

via the interface element 14.

The connection arrangement 10 comprises a support element 16 for said set
of pipes P arranged between said interface elements 12, 14. The support
element 16 is arranged to be connected to the crossbeam 4 of the vehicle
frame 2, 3, 4. The support element 16 is thus arranged to support the set of
pipes P. The set of pipes P are connected to the support element 16. The
support element 16 thus functions as a crossbeam pipe bracket.
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By thus connecting flexible hoses HM, HS via the respective interface
element 12, 14 mounting of the liquefied gas fuel system is facilitated. Bigger
tolerances for the system, e.g. bigger tolerances for the dimensions of the
pipes P due to the flexibility of the hoses HM, HS are hereby obtained. Thus,
there is flexibility in the positioning of the respective tank TM, TS due to the
flexible hoses. Further, the risk of built in tensions in the system is reduced in
that the pipes P are connected via said interface elements 12, 14 to the
flexible hoses HM, HS and may thereby be subjected to less tensions. Easier

installation and maintenance is hereby facilitated.

Fig. 3a schematically illustrates a perspective view of a connection
arrangement 110 for fluid connection of two separate liquefied gas fuel tanks
TM, TS for providing fuel to the engine of a vehicle and fig. 3b schematically
illustrates a front view of the connection arrangement 110 in fig. 3a. The fuel
tanks TM, TS have here been denoted the same reference signs as in the

embodiment in fig. 2.

The connection arrangement 110 according to this embodiment functionally
corresponds to the connection arrangement 10. The connection arrangement
10 in fig. 2 is more generally illustrated. The connection arrangement 110 in
fig. 3a-b, fig. 4 and fig. 5 according to an embodiment essentially

corresponds to the connection arrangement in fig. 2.

Fig. 4 schematically illustrates a perspective view of the connection
arrangement in fig. 3 connected to fuel tanks, fig. 5 schematically illustrates a
plan view of the connection arrangement in fig. 4 and fig. 6 schematically

illustrates a detail of the connection arrangement in fig. 5.
The connection arrangement comprises a set of pipes P.

The set of pipes P comprises a first pipe P1 configured for transporting

liquefied gas, i.e. liquefied natural gas, LNG, or liquefied biogas LBG.
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The set of pipes P comprises a second pipe P2 configured for venting in

connection to refuelling the tanks TM, TS.

The set of pipes P comprises a third pipe P3 configured for venting of boil-off

gas.

The set of pipes P comprises a fourth pipe P4 configured for transporting the

gas fuel to the engine.

The connection arrangement 110 comprises an interface element 112, 114

for the respective tank TM, TS.

The interface element 112, 114 for the respective tank TM, TS comprises a
left interface element 112. The left interface element 112 is arranged to be
connected to the left longitudinal beam 2 of the vehicle frame as illustrated in
fig. 5. The left interface element 112 has an upper portion 112a, see fig. 3a,
for connecting the left interface 112 to the left longitudinal beam 2 by means
of fastening members F1, F2, according to an embodiment screw members,
see fig. 3b. The left interface element 112 has a lower portion 112b, see fig.
3a.

The interface element 112, 114 for the respective tank TM, TS comprises a
right interface element 114. The right interface element 114 is arranged to be
connected to the right longitudinal beam 3 of the vehicle as illustrated in fig.
5. The right interface element 114 has an upper portion 114a, see fig. 3a, for
connecting the right interface 114 to the right longitudinal beam 3 by means
of fastening members F3, F4, according to an embodiment screw members,
see fig. 3b. The right interface element 114 has a lower portion 114b, see fig.
3a.

The connection arrangement 110 comprises a set of flexible hoses HM, HS
directly connected to the respective tank TM, TS. The set of flexible hoses
HM, HS comprises a set of hoses HM directly connected to the main tank TM
and a set of hoses directly connected to the auxiliary tank TS.
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The set of flexible hoses HM directly connected to the main tank TM
comprises a first hose HM1 configured for transporting liquefied gas, i.e.
liquefied natural gas, LNG, or liquefied biogas LBG. The first hose HM1 is
connected to one end of the first pipe P1 via the left interface element 112.
The first hose HM1 is coupled to the first pipe via coupling member CM1. The
coupling member CM1 comprises according to an embodiment a ferrule

coupling.

The set of flexible hoses HM directly connected to the main tank TM
comprises a second hose HM2 configured for venting in connection to
refuelling the tanks TM, TS. The second hose HM2 is connected to one end
of the second pipe P2 via the left interface element 112. The second hose
HM2 is coupled to the second pipe via coupling member CM2. The coupling
member CM2 comprises according to an embodiment a ferrule coupling. The
coupling member has a T-coupling configuration for connecting a pipe P5 for

said venting.

The set of flexible hoses HM directly connected to the main tank TM
comprises a third hose HM3 configured for venting in connection to
decoction. The third hose HM3 is connected to one end of the third pipe P3
via the left interface element 112. The third hose HM3 is coupled to the third
pipe via coupling member CM3. The coupling member CM3 comprises

according to an embodiment a ferrule coupling.

The set of flexible hoses HM directly connected to the main tank HM
comprises a fourth hose HM4 configured for transporting the gas fuel to the
engine. The fourth hose H4 is connected to one end of the fourth pipe P4 via
the left interface element 112. The fourth hose HM4 is coupled to the fourth
pipe via coupling member CM4. The coupling member CM4 comprises
according to an embodiment a ferrule coupling. The coupling member has a
T-coupling configuration for connecting a pipe PE for transporting the gas
fuel to the engine. Gas transported via the pipe PE to the engine will be gas

fuel from the tank TM, TS having the highest pressure.
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The set of flexible hoses HS directly connected to the auxiliary tank TS
comprises a first hose HS1 configured for transporting liquefied gas, i.e.
liquefied natural gas, LNG, or liquefied biogas LBG. The first hose HS1 is
connected to the opposite end of the first pipe P1 via the left interface
element 112. The first hose HS1 is coupled to the first pipe via coupling
member CS1. The coupling member CS1 comprises according to an

embodiment a ferrule coupling.

The set of flexible hoses HM directly connected to the auxiliary tank TS
comprises a second hose HS2 configured for venting in connection to
refuelling the tanks HS, TS. The second hose HS2 is connected to the
opposite end of the second pipe P2 via the left interface element 112. The
second hose HS2 is coupled to the second pipe via coupling member CS2.
The coupling member CS2 comprises according to an embodiment a ferrule

coupling.

The set of flexible hoses HM directly connected to the auxiliary tank TS
comprises a third hose HS3 configured for venting in connection to
decoction. The third hose HS3 is connected to the opposite end of the third
pipe P3 via the left interface element 112. The third hose HS3 is coupled to
the third pipe via coupling member CS3. The coupling member CS3

comprises according to an embodiment a ferrule coupling.

The set of flexible hoses HM directly connected to the auxiliary tank TS
comprises a fourth hose HS4 configured for transporting the gas fuel to the
engine. The fourth hose HS4 is connected to the opposite end of the fourth
pipe P4 via the left interface element 112. The fourth hose HS4 is coupled to
the fourth pipe via coupling member CS4. The coupling member CS4

comprises according to an embodiment a ferrule coupling.

The coupling members CM1-CM4, CS1-CS4 may be any suitable coupling.
The coupling members CM1-CM4, CS1-CS4 being a ferrule coupling may be
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a double ferrule coupling. The coupling members could also comprise a

cutting ring fitting.

The set of flexible hoses HM, HS for the respective tank TM, TS are thus
connected to the set of pipes P via the respective interface element 112, 114.
The set of flexible hoses HM, HS for the respective tank TM, TS are
connected to the set of pipes P via the lower portion 112b, 114b of the

respective interface element 112, 114 by means of connecting elements.

The connection arrangement 110 comprises a support element 116 for said
set of pipes P arranged between said interface elements 112, 114. The
support element 116 is arranged to be connected to the crossbeam 4 of the
vehicle frame, see fig. 5. The support element 116 is thus arranged to
support the set of pipes P. The set of pipes P are connected to the support
element 116 via connecting elements C1, G2, C3, C4. The first pipe P1 is
connected to the support element 116 via a first connecting element C1. The
second pipe P2 is connected to the support element 116 via a second
connecting element C2. The third pipe P3 is connected to the support
element 116 via a third connecting element C3. The fourth pipe P4 is

connected to the support element 116 via a fourth connecting element C4.

By thus connecting flexible hoses HM1, HM2, HM3, HM4, HS1, HS2, HS3,
HS4 via the respective interface element 112, 114 mounting of the liquefied
gas fuel system is facilitated. Bigger tolerances for applying the tanks TM in
connection to the respective side of the vehicle frame are obtained due to
bigger tolerances for the dimensions of the pipes P due to the flexibility of the
hoses HM1, HM2, HM3, HM4, HS1, HS2, HS3, HS4 are hereby obtained.
Thus, there is flexibility in the positioning of the respective tank TM, TS due
to the flexible hoses. Further, the risk of built in tensions in the system is
reduced in that the pipes P are connected via said interface elements 12, 14
to the flexible hoses HM, HS and may thereby be subjected to less tensions.

Easier installation and maintenance is hereby facilitated.
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The main tank TM is arranged to be connected to the left longitudinal beam 2
of the vehicle frame via fastening elements M1, M2, M3; M4 The auxiliary
tank TS is arranged to be connected to the right longitudinal beam 2 of the

vehicle frame via fastening elements S1, S2, S3.

The interface elements 112, 114 are comprised in an arrangement for a
liquefied gas fuel system for a vehicle according to an embodiment of the
present invention. The support element 116 is according to an embodiment
comprised in said arrangement for a liquefied gas fuel system. The
connection arrangement 110 is according to an embodiment comprised in

said arrangement for a liquefied gas fuel system.

The foregoing description of the preferred embodiments of the present
invention has been provided for the purposes of illustration and description. It
is not intended to be exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen and described
in order to best explain the principles of the invention and its practical
applications, thereby enabling others skilled in the art to understand the
invention for various embodiments and with the various modifications as are

suited to the particular use contemplated.
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CLAIMS

1. An arrangement for a liquefied gas fuel system for a vehicle (1), said fuel
system having two separate liquefied gas fuel tanks (TM, TS) for providing
fuel to the engine (E) of the vehicle (1), said fuel tanks (TM, TS) being in fluid
communication via a connection arrangement (10; 110) comprising a set of
pipes (P), characterized in that said connection arrangement (10; 110)
comprises an interface element (12, 14; 112, 114) for the respective tank
(TM, TS) and a set of flexible hoses (HM, HS) directly connected to the
respective tank (TM, TS), wherein the set of flexible hoses (HM, HS) for the
respective tank (TM, TS) are connected to the set of pipes (P) via the

respective interface element (12, 14; 112, 114).

2. An arrangement according to claim 1, wherein the respective interface

element (12, 14; 112, 114) is arranged to support said set of pipes (P).

3. An arrangement according to claim 1 or 2, wherein said connection
arrangement (10; 110) comprises a support element (16; 116) for said set of

pipes (P) arranged between said interface elements (12, 14; 112, 114).

4. An arrangement according to any of claims 1-3, wherein one interface
element (12; 112) is arranged to be connected to one longitudinal side (2) of
the vehicle frame and the other interface element (14; 114) is arranged to be

connected to the opposite longitudinal side (3) of the vehicle frame.

5. An arrangement according to any of claims 1-4, wherein said support
element (16; 116) is arranged to be connected to a crossbeam (4) of the

vehicle frame.

6. An arrangement according to any of claims 1-5, wherein said liquefied

gas fuel is liquefied natural gas, LNG, or liquefied biogas, LBG.

7. A vehicle (1) comprising an arrangement according to any of claims 1-6.



PCT/SE2017/050400

WO 2017/188882

1/4

e NN

=
~a
o
na

BRI

1

Fig.

TS

HS

0

1

™

Fig. 2



PCT/SE2017/050400

WO 2017/188882

114b 112b




WO 2017/188882

PCT/SE2017/050400

3/4

TS

3

i
T

e

S

M4

)
S

s



WO 2017/188882 PCT/SE2017/050400




INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2017/050400

A CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC: B6OK, FO2M, F17C

Minimum documentation searched (classification system followed by classification symbols)

SE, DK, FI, NO classes as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, PAJ, WPI data, COMPENDEX, INSPEC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 20150112506 A1 (HANLIN THESA ET AL), 23 April 2015 | 1-7
(2015-04-23); paragraphs [0002], [0004], [0034]-[0045];
figures 1,13

A US 20140137953 A1 (TZENG PAUL ET AL), 15 July 2004 1-7
(2004-07-15); paragraphs [0082]-[0083]; figure 13A

A US 20020171236 A1 (JOITESCU SORIN ET AL), 21 1-7
November 2002 (2002-11-21); whole document

A US 20030146214 A1 (IDOGUCHI RYUICH]I), 7 August 2003 1-7
(2003-08-07); figure 16; claim 1

& Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

«pA” document defining the general state of the art which is not
considered to be of particular relevance

“E”  earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

27-06-2017

Date of mailing of the international search report

27-06-2017

Name and mailing address of the ISA/SE
Patent- och registreringsverket

Box 5055

S$-102 42 STOCKHOLM

Facsimile No. + 46 8 666 02 86

Authorized officer
Johan Kjellgren

Telephone No. + 46 8 782 28 00

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2017/050400
C (Continuation).  DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 20040075034 A1 (YOKOTE MASATSUGU), 22 April 2004 | 1-7
(2004-04-22); paragraph [0022]; figure 6
A WO 2016020552 A1 (HELIOCENTRIS ENERGY SOLUTIONS | 1-7

AG), 11 February 2016 (2016-02-11); abstract; figure 3

A US 20140150884 A1 (CRAMER WILHELM), 5 June 2014 1-7
(2014-06-05); paragraphs [0037]-[0038]; figure 1

Form PCT/ISA/210 (continuation of second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2017/050400

Continuation of: second sheet
International Patent Classification (IPC)

F17C 13/08 (2006.01)
B60K 15/01 (2006.01)
B60K 15/03 (2006.01)
B60K 15/07 (2006.01)
FO02M 21/02 (2006.01)
F17C 1/00 (2006.01)

Form PCT/ISA/210 (extra sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/SE2017/050400
us 20150112506 A1 23/04/2015 US 9592731 B2  14/03/2017
us 20140137953 A1 15/07/2004 US 20160243934 A1 25/08/2016
us 9358877 B2 07/06/2016
us 20150266372 A1 24/09/2015
us 8915322 B2  23/12/2014
us 8807256 B2  19/08/2014
us 20140251479 A1 11/09/2014
us 20140138173 A1 22/05/2014
us 9086187 B2  21/07/2015
WO 2014081833 A1 30/05/2014
us 20020171236 A1 21/11/2002 CA 2386443 C 23/10/2007
S 6676163 B2 13/01/2004
us 20030146214 A1 07/08/2003 CN 1194187 C 23/03/2005
CN 1463343 A 24/12/2003
DE 60206264 D1 02/02/2006
EP 1387980 A1 11/02/2004
JP 3627670 B2  09/03/2005
JP 2002340298 A 27/11/2002
KR 100536964 B1  14/12/2005
KR 20030017631 A 03/03/2003
us 6708719 B2  23/03/2004
WO 02093068 A1 21/11/2002
us 20040075034 A1 22/04/2004 CN 1488056 A 07/04/2004
CN 1274989 C 13/09/2006
EP 1440275 A1 28/07/2004
JP 3823806 B2  20/09/2006
JP 2003127675 A 08/05/2003
KR 100563280 B1  27/03/2006
KR 20040022207 A 11/03/2004
us 7137474 B2  21/11/2006
WO 03038332 A1 08/05/2003
WO 2016020552 A1 11/02/2016 DE 2020140006478 U1 29/08/2014
e EP__ 3177864 Al __14/06/2017
us 20140150884 A1 05/06/2014 AU 2008282030 A1 05/02/2009
DE 102007035977 B4  16/07/2009
DK 2020560 T3  30/01/2017
EP 3006812 A1 13/04/2016
ES 2609926 T3  25/04/2017
us 8720469 B2  13/05/2014
us 9587754 B2  07/03/2017
us 20110259426 A1 27/10/2011
WO 2009015895 A1 05/02/2009

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

