I *I Innovation, Sciences et Innovation, Science and CA 2851593 C 2018/02/27

Déeveloppement economique Canada Economic Development Canada
Office de |la Propriete Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 851 593
12y BREVET CANADIEN
CANADIAN PATENT
(13) C
(86) Date de depot PCT/PCT Filing Date: 2012/10/17 (51) Cl.Int./Int.Cl. B60R 16/02 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2013/05/02 B60OK 1/04 (2006.01), B60R 11/06 (2006.01)

B60L 11/18 (2006.01), B62D 25/20 (2006.01)

(45) Date de delivrance/lssue Date: 2018/02/27

(72) Inventeurs/Inventors:
(85) Entree phase nationale/National Entry: 2014/04/09 SEKI. HIDEMI. JP:
(86) N° demande PCT/PCT Application No.: JP 2012/076849 ITOU, KEISUKE, JP
(87) N° publication PCT/PCT Publication No.: 2013/061846 (73) Proprietaire/Owner:

HONDA MOTOR CO., LTD., JP
(74) Agent: GOUDREAU GAGE DUBUC

(30) Priorite/Priority: 2011/10/24 (JP2011-233012)

(54) Titre : STRUCTURE DE COUVERTURE PROTECTRICE DE CABLAGE POUR VEHICULE ELECTRIQUE
(54) Title: WIRING PROTECTIVE COVER STRUCTURE FOR ELECTRIC DRIVE VEHICLE

‘‘‘‘‘‘

o —— —— —

b L VR “EA. W W W WS WS W W

ATTTTTT

(57) Abrege/Abstract:

A wiring protective cover structure for an electric drive vehicle I1s provided that can be used to cool a battery while effectively
blocking noise that is generated from wiring for connecting an electric power converter and the battery disposed on a floor panel. A
DC line cable and a control line cable that connect a battery and an electric power converter arc disposed on a top surface of a
center tunnel of a vehicle, and a metallic wiring protective cover has a cooling passage disposed therein and is disposed on a floor
panel so as to cover the DC line cable and the control line cable.

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca i+

50 Victoria Street e Place du Portage 1 ¢ Gatineau, Quebec K1AO0C9 e www.cipo.ic.gc.ca C anada



CA 02851593 2015-12-22

Abstract

A wiring protective cover structure for an electric drive vehicle 1s provided
that can be used to cool a battery while effectively blocking noise that 1s generated
from wiring for connecting an electric power converter and the battery disposed on a
floor panel. A DC line cable and a control line cable that connect a batlery and an
electric powcer converter arc disposed on a top surface of a center tunnel of a vehicle,
and a metallic wiring protective cover has a cooling passage disposed therein and 1s

disposed on a floor panel so as to cover the DC linc cable and the control linc cablc.
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Description

Title of Invention

WIRING PROTECTIVE COVER STRUCTURE

FOR ELECTRIC DRIVE VEHICLE

Technical Field
(0001}

The present invention relates to a wiring protective cover structure for an
electric drive vehicle that 1s applied to an electric drive vehicle such as an electric
vehicle and a hybrid electric vehicle and that 1s etfective 1n taking measures against

electromagnetic noise from wiring.

Background Art
[0002})

For example, in a hybrid electric vehicle, a battery as a drive energy source of
an electric motor 1s mounted at a rear of a seatback of a rear seat, in a luggage space,
or under a floor of the luggage space. Because the battery is a heat generating
component that generates heat every timing of being charged or discharged, the battery
has to be cooled to maintain perftormance thereof, and thus it has been considered to
take in cooling air from a vehicle cabin or the like for cooling (see Patent Literature 1).
A battery pack 100 in Patent Literature 1 is described as shown in Fig. 8, in which air
in a vehicle cabin 104 1s taken in from an air supply pipe 103 being disposed between

a floor member 101 and a rear seat 102, thus the air 1s supplied as cooling wind for

cooling the battery pack 100. A rib 105 as a thermal insulator is disposed between
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the air supply pipe 103 and the tloor member 101.
(0003]

In addition, as shown in Fig. 9, a hybrid electric vehicle 120 1s disclosed such
that an engine 121, a generator 122, and a traveling motor 123 are disposed 1n a front
part with a battery 124 being disposed in a rear part. The vehicle 120 turther includes
an inverter unit 125 disposed at a bottom near a center part thereof (see Patent
Literature 2). Accordingly, compared to a vehicle in which the inverter unit 1235 1s
disposed 1n a limited space in a front part thereof, freedom in design can be secured as
the inverter 123 1s easily mountable.

Citation List

Patent Literature

[0004]

Patent Literature 1: JP-2007-294290-A

Patent Literature 2: JP-2003-169403-A

Summary of Invention
Technical Problem
(0005}

However, as for the battery pack 100 of Patent Literature 1, since the
dedicated air supply pipe 103 that 1s thermally insulated from the tfloor member 101 1s
disposed between the floor member 101 and the rear seat 102, a dedicated space for
disposing the air supply pipe 103 is needed, which turns out increasing the
manufacturing and assembling costs for the air supply pipe 103. Meanwhile, in the

vehicle of Patent Literature 2, a battery 124 and the inverter unit 125 that are

separately disposed are connected by a power supply line cable 126, which requires a
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noise block mechanism to suppress the influence of clectromagnetic noise that is
generated from such a power supply line cable 126. However, there 1s no description

of such a mechanism.

[0006]

The invention has been made in view of the above-described problem and has
an object to provide a wiring protective cover structure for an electric drive vehicle
that can be used to cool a battery while effectively blocking noise that is generated

from wiring for connecting an electric power converter and the battery disposed on a
floor panel.

Solution to Problem

(0007]

The invention provides for the following according to aspects thereof:

(1) A wiring protective cover structure for an ¢lectric drive vehicle (e.g., an
electric drive vehicle 1 in embodiment) including:

a battery (e.g., a battery in embodiment);

an electric power converter that converts electric power from the battery (e.g.,
an electric power converter in embodiment);

a cooling passage through which air used for cooling the battery flows (e.g., a
cooling passage in embodiment);

wiring that connects the battery and the electric power converter (e.g., a DC
line cable and a control line cable in embodiment); and

a wiring protective cover that protects the wiring (e.g., a wiring protective
cover in embodiment),

wherein the wiring is disposed on a top surface of a floor panel (e.g., a floor

panel in embodiment) of the vehicle, and
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wherein the wiring protective cover 1s formed as a metallic cover that has the
cooling passage disposed therein and that 1s disposed on the tloor panel to cover the
wiring.
[0008]

(2) The structure of (1),

wherein the battery and the electric power converter are disposed via a seat
(e.g., a rear seat in embodiment) in a vehicle longitudinal direction, and

wherein the cooling passage 1s disposed under the seat.
[0009]

(3) The structure of (1) or (2),

wherein the wiring includes a DC line cable (e.g., the DC line cable in
embodiment) that supplies electric power to the electric power converter and a control
line cable (e.g., the control line cable in embodiment) that controls the battery, and

wherein the DC line cable and the control line cable are separately disposed at
both sides of the wiring protective cover in a vehicle width direction.
[0010]

(4)The structure of any one of (1) to (3),

wherein the electric power converter and the wiring protective cover are

disposed on a center tunnel (e.g., a center tunnel in embodiment) that is formed by the

floor panel.

[0011]

(5) The structure of any one of (1) to (3),

wherein the electric power converter is disposed under a front seat (e.g.. a
front seat in embodiment), and the wiring protective cover is disposed under a rear seat

(e.g., a rear seat in embodiment) at a rear of the front seat.
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[0012]
(6) The structure of any one of (1) to (4),

wherein the cooling passage is directly formed by the floor panel that has the
center tunnel and the metallic wiring protective cover that is disposed to cover the
wiring.
[0013]

(7) The structure of any one of (1) to (4),

wherein the cooling passage has a duct member (e.g., duct members in
embodiment) disposed in a space formed by the floor panel that has the center tunnel
and the metallic wiring protective cover that is disposed to cover the wiring.
[0014]

(8) The structure of (7),

wherein the duct member has plural wiring holding sections (e.g., wiring
holding sections in embodiment), each of which extends laterally from a side surface

thereof in the vehicle width direction so as to hold the wiring.

|0014a]
According to another aspect, the invention provides for a vehicle comprising a

wiring protective cover structure for an electric drive vehicle, the structure including: a

battery; an electric power converter that converts electric power from the battery; a
cooling passage through which air used for cooling the battery flows; wiring that

connects the battery and the electric power converter; and a wiring protective cover
that protects the wiring, wherein the battery and the electric power converter are
disposed on opposite side of a seat in a front-rear-direction of the vehicle, and wherein
the electric power converter is disposed on a center tunnel that is formed by a floor

panel, and wherein the wiring is disposed on a top surface of the floor panel of the
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vehicle, and wherein the wiring protective cover is formed as a metallic cover that is
disposed on the floor panel to cover the wiring and to be used to form a cooling
passage with the floor panel.

Advantageous Effects of Invention

[0015]

According to (1) and also to the other aspect of the invention as outlined
above, electromagnetic noise that is generated by the wiring is blocked by the metallic
wiring protective cover and the floor panel, and the inside of the wiring protective

cover can be used as the cooling passage; therefore, there is no need for adding a new

dedicated member with strength for protecting a duct.

[0016]

According to (2), 1t is possible to increase freedom in design of installation
positions of the battery and the electric power converter and is also possible to dispose

the cooling passage without reducing a space in a vehicle cabin.

[0017]

According to (3), it is possible to reduce the influence of the electromagnetic

noise generated from the DC line cable on the control line cable.

[0018]

According to (4) and (5), the wiring for connecting the battery and the electric
power converter can be formed as short as possible, and the influence of the noise can

be reduced.
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[0019]

According to (6), it is possible to form the cooling passage without providing

the new dedicated member for protecting the duct.

10020]

According to (7), 1t 1s possible to form the cooling passage by the simple duct
member while the wiring protective cover receives an external force.
[0021]

According to (8), it is possible to reduce assembling man-hours and cost for

holding the wiring.

Brief Description of Drawings

10022]

Fig. 1 1s a vertical cross-sectional view for showing a center part of an electric
drive vehicle 1n a vehicle width direction, to which a wiring protective cover structure

for the electric drive vehicle of the invention is applied.

Fig. 2 1s a perspective view of the wiring protective cover structure for the

electric drive vehicle that is shown in Fig. 1.

Fig. 3 1s a perspective view of main components in a rear part of the vehicle in

ca
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a state that a rear seat and a floor carpet are removed for the illustration of the wiring
protective cover structure.

Fig. 4 1s a cross-sectional view taken along a line A-A of FIG. 1.

Fig. 5 1s a cross-sectional view that corresponds to Fig. 4 and shows a
modified example of the wiring protective cover structure for the electric drive vehicle
of the invention.

Fig. 6 is a perspective view of a duct member for showing another modified
example of the wiring protective cover structure for the electric drive vehicle of the
Invention.

Fig. 7 1s an enlarged perspective view of the main components in the rear part
of the vehicle in a state that the rear seat and the wiring protective cover are removed
for the illustration of the wiring protective cover structure in Fig. 6.

Fig. 8 1s a cross-sectional view for showing conventional arrangement of an
air supply pipe.

Fig. 9 is a cross-sectional view for showing another conventional arrangement

of drive system members.

Mode for Carrying Out the Invention
[0023]

A description will hereinafter be made on a wiring protective cover structure
for an electric drive vehicle according to one embodiment of the invention with

reference to the accompanied drawings. It is assumed that each of the drawings is

seen 1n a direction that reference numerals are indicated.
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[0024]

As shown in Fig. 1 and Fig. 2, an electric drive vehicle 1 1s a hybrid electric
vehicle having the wiring protective cover structure with the following running modes.
That is, the hybrid electric vehicle 1s capable of traveling in an engine travel mode in
which an unillustrated engine and a traveling motor 2 are directly connected and the
vehicle is driven by the engine, a motor travel mode in which the vehicle is driven by
the traveling motor 2, and an assisted travel mode in which the traveling motor 2
assists generation of a driving force when the vehicle travels by the engine. The
traveling motor 2 is a three-phase AC motor, for example, and is disposed in a front
part ot the vehicle 1.

[0025]

An electric power converter (PDU) 22 i1s connected to the traveling motor 2
by a three-phase line 24. The electric power converter 22 1s disposed 1n an
intermediate part in a vehicle width direction between front seats 5, namely between a
driver seat and a passenger seat, having configuration to include an inverter, a DC-DC
converter, and the like. The electric power converter 22 1s connected to a battery box
20 that has a battery 21 mounted therein at a rear of a rear seat 4 by a DC line cable 23
and a control line cable 25 that controls the battery 21.

[0026]

Then, the electric power converter 22 obtains DC power from the battery 21
and converts the DC power to three-phase AC power for driving the traveling motor 2
while converting regenerative power of the traveling motor 2 to the DC power to
charge the battery 21. Because a DC voltage that is converted by the inverter is a

high voltage, 1t is partially lowered by the DC-DC converter.
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[0027]

The DC line cable 23 and the control line cable 25 that are connected between
the battery 21 and the electric power converter 22 extend in a longitudinal direction on
a top surface of a center tunnel 37 of a floor panel 36, and are covered by a metallic
wiring protective cover 35 fixed to the floor panel 36 that has the center tunnel 37.
The metallic wiring protective cover 35 that i1s formed to have an inverted U-shaped
cross section is disposed under a center seat cushion 8 and is fixed to the floor panel 36,
thereby forming a space with a flat cross section that 1s long in the vehicle width
direction. As shown in Fig. 4, the DC line cable 23 and the control line cable 25 are
separately arranged at both sides of the wiring protective cover 35 in the vehicle width
direction.

10028]

The DC line cable 23 that extends forward of the vehicle from the wiring
protective cover 35 is partially covered by a metallic DC line cover 41. The control
line cable 25 that extends forward of the vehicle from the wiring protective cover 335 1s
partially bent in a direction to separate from the DC line cable 23, arranged to bypass

an opening 40, and connected to the electric power converter 22.

10029]

As described above, the DC line cable 23 is covered by the metallic wiring
protective cover 35 and the metallic DC line cover 41; theretore, even when a large
current flows through the DC line cable 23 and electromagnetic noise is thereby
generated from the DC line cable 23, the electromagnetic noise 1s blocked by these
covers 35, 41 and thus has no influence on various equipment in a vehicle cabin 6.

Because the control line cable 235 is separately disposed from the DC line cable 23, the

influence of the electromagnetic noise from the DC line cable 23 on the control line
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cable 235 can also be reduced.
[0030]

Because the DC line cable 23 and the control line cable 25 are covered by the
metallic wiring protective cover 35 with high strength, the wiring protective cover 35
acts as a strengthening member and protects the DC line cable 23 and the control line
cable 25.

[0031]

The battery box 20 1s connected to a cooling passage 30 that takes in air 1n the
vehicle cabin 6 to cool the battery 21. The cooling passage 30 includes an intake duct
31 that is connected to the battery box 20 on an upstream side thereof, an exhaust duct
32 that 1s connected to the battery box 20 on a downstream side thereof, and a cooling
fan 33 that 1s disposed in a middle of the exhaust duct 32.

10032]

Also referring to Fig. 3 and Fig. 4, the intake duct 31 is directly formed by the

space with the tlat cross section that is defined by the metallic wiring protective cover

35 and the tloor panel 36 for accommodating the DC line cable 23 and the control line
cable 25.
[0033]

The wiring protective cover 35 covers the floor panel 36 from a bottom of the
battery box 20 to a tront surface under the center seat cushion 8 of the rear seat 4.

Meanwhile, the intake duct 31 is opened to face the opening 40 that is provided in a
floor carpet 39 1n the tront surface under the center seat cushion 8 of the rear seat 4.
In this embodiment, an intake grill, which is provided with a number of holes, is
mounted to the opening 40. In addition, an exit side of the intake duct 31 is

connected to an opening of the battery box 20 through which the DC line cable 23 is

10
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inserted into the battery box 20.
[0034]

The exhaust duct 32 is, for example, a hollow member which is bent and
formed of a synthetic resin with a substantially rectangular cross section. The
exhaust duct 32 extends outward in the vehicle width direction from a side surface of
the battery box 20, then bending rearward, and extends between a vehicle body and a
sidewall that forms a luggage space 7.

[0035]

Accordingly, when the cooling tan 33 1s rotated, cold air in the vehicle cabin 6
1s taken 1n from the opening 40 that 1s provided 1n the tront surface under the center
seat cushion 8. Thereafter the cold air 1s sent to the battery box 20 through the intake
duct 31 to cool the battery 21 to be discharged tfrom the exhaust duct 32 to a space
between the vehicle body and the sidewall. Because the intake duct 31 takes in the
air 1n the vehicle cabin 6 from the opening 40 that 1s disposed in the front surface
under the rear seat 4, it 1s possible to take in the air in the vehicle cabin 6 at a relatively
low temperature and 1s thus possible to effectively cool the battery 21.

10036

As described above, according to the wiring protective cover structure for the
electric drive vehicle according to this embodiment, the DC line cable 23 and the
control line cable 25 that connect the battery 21 and the electric power converter 22 are
disposed on the top surface of the floor panel 36, and the wiring protective cover 35 is
formed as the metallic cover 35 that has the cooling passage 30 disposed therein and
that 1s disposed on the floor panel 36 to cover the DC line cable 23 and the control line

cable 25. Accordingly, the electromagnetic noise that is generated from the DC line

cable 23 1s blocked by the metallic wiring protective cover 35 and the floor panel 36,

11



CA 02851593 2014-04-09

and the inside of the wiring protective cover 35 can be used as the cooling passage;
therefore, there is no need for adding the new dedicated member with strength for
protecting the duct.

[0037]

The battery 21 and the electric power converter 22 are disposed via the rear
seat 4 in the vehicle longitudinal direction, and the cooling passage 30 1s disposed
under the center seat cushion 8; therefore, it 1s possible to increase freedom in design
of installation positions of the battery 21 and the electric power converter 22 and 1s
also possible to dispose the cooling passage 30 without reducing a space in the vehicle
cabin 6.

[0038]

Since the DC line cable 23, which supplies the electric power to the electric
power converter 22, and the control line cable 25, which controls the battery 21, are
separately disposed at the both sides of the wiring protective cover 35 in the vehicle
width direction, it is possible to reduce the influence of the electromagnetic noise that
1s generated from the DC line cable 23 on the control line cable 25.

[0039]

Due to the configurations such that the electric power converter 22 and the
wiring protective cover 35 are disposed on the center tunnel 37, which is formed by the
floor panel 36, the DC line cable 23 can be formed as short as possible, and the

influence of the noise can be reduced.
[0040]

Since the cooling passage 30 1s directly formed by the floor panel 36, which
forms the center tunnel 37, and the metallic wiring protective cover 35, which is

disposed to cover the DC line cable 23 and the control line cable 25, it is possible to

12
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form the cooling passage without providing the new dedicated member for protecting
the duct.
[0041]

The invention is not limited to the above-described embodiment but can
appropriately be moditied, improved, or the like. The hybrid electric vehicle has
been described as a vehicle to which the invention is applied; however, the invention 1s
not limited thereto, and the vehicle to which the invention 1s applied may be an electric
vehicle that only includes a motor as a drive source, for example.

[0042]

A vertical wall that extends toward the floor panel 36 and also extends in the
vehicle longitudinal direction may be provided in the metallic wirtng protective cover
35 so as to locate the DC line cable 23 or the control line cable 25 in the cooling
passage 30, and the electromagnetic noise, which 1s generated from the DC line cable
23, may be prevented from influencing the control line cable 235.

[0043]

In the above-described embodiment, the electric power converter 22 and the

wiring protective cover 35 are disposed on the center tunnel 37 that 1s formed by the

floor panel 36; however, the electric power converter 22 may be disposed under the
passenger seat, and the wiring protective cover 35 may be disposed under the rear seat
4 at the rear of the passenger seat, tor example. Also in this case, the DC line cable

23 can be formed as short as possible, and the influence of the noise can be reduced.

[0044]
In the above-described embodiment, the cooling passage 30 is directly formed
by the metallic wiring protective cover 35 and the floor panel 36 that has the center

tunnel 37. However, as shown 1n a modified example of Fig. 5, the cooling passage

13



CA 02851593 2015-12-22

30 may adopt a configuration including a duct member 50 that 1s made of a resin or the
like and 1s additionally disposed in a space created by the metallic wiring protective
cover 35 and the floor panel 36, which forms the center tunnel 37. Accordingly. the
cooling passage 30 can be formed by the simple duct member 50 while the wiring
protective cover 35 recelves an external force.

[0045]

As shown in another modified example ot Fig. 6, a duct member 50a 1s
provided with plural wiring holding sections 51 (four pieces 1dentified on each side 1n
this embodiment) in a way such as each extending laterally from upper side surfaces
on both sides in the vehicle width direction to be bent downward near the tip end
portion. These wiring holding sections 51 restrain and hold the DC line cable 23 or
the control line cable 25 by the downward force either directly or through ring-shaped
fixtures 52 that are disposed around the cables 23, 25 as shown in Fig. 7.

[0046]

The aforementioned duct member 50a eliminates the necd of the harness
fixing bracket conventionally used, such as fixing the cables 23, 25 to the floor panel
36, and further the number of positions to hold the cables 23, 25 can be reduced in

comparison with a case where the harness fixing bracket is used. Therefore, it 1s

possible to reduce assembling man-hours and cost for holding the cables 23, 25.

14
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Description of Reference Numerals and Signs
[0048]

4: rear seat (seat)

6: vehicle cabin

8: center seat cushion (seat)

21: battery

22: electric power converter

23: dc line cable (wiring)

25: control line cable (wiring)

30: cooling passage

31: intake duct

32: exhaust duct

35: metallic wiring protective cover
36: floor panel

37: center tunnel

39: floor carpet

40: opening

50, 50a: duct member

15



Claims

1. A vehicle comprising a wiring protective cover structure for an electric drive

vehicle, the structure including:

a battery;

an electric power converter that converts electric power from the battery;
a cooling passage through which air used for cooling the battery tlows;
wiring that connects the battery and the electric power converter; and

a wiring protective cover that protects the wiring,

wherein the battery and the electric power converter are disposed on opposite

side of a seat in a front-rear-direction of the vehicle,

and wherein the electric power converter is disposed on a center tunnel that 1s

formed by a floor panel,

and wherein the wiring is disposed on a top surface of the floor panel of the

vehicle,

and wherein the wiring protective cover is formed as a metallic cover that 1s
disposed on the floor pancl to cover the wiring and to be used to form the cooling

passage with the floor panel.

2. The vehicle of Claim 1,

wherein the cooling passage is disposed under the seat.

3. The vehicle of Claim 1 or 2,

wherein the wiring includes a DC line cable that supplies electric power Lo the
electric power converter and a control line cable that controls the battery,
and wherein the DC line cable and the control line cable are separately

disposed at both sides of the wiring protective cover in a vehicle width direction.

16
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-+, The vehicle of any one of Claims 1 to 3,
wherein the wiring protective cover is disposed on the center tunnel that 1s

formed by the floor panel.

5. The vehicle of any one of Claims 1 to 4,

wherein the cooling passage is directly formed by the floor panel with the
center tunnel as a part thereof and the metallic wiring protective cover that 1s disposed

to cover the wiring.

6. The vehicle of any one of Claims 1 to 4,

wherein the cooling passage has a duct member disposed in a space formed by

the floor panel that has the center tunnel and the metallic wiring protective cover that

1s disposed to cover the wiring.

7. The vehicle of Claim 6,
wherein the duct member has plural wiring holding sections, each of which
extends laterally from a side surface thereof in the vehicle width direction so as to hold

the wiring.

17
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