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ABSTRACT OF THE DISCLOSURE

A heat-radiation structure of an electronic-
unit box in which an air layer 1is formed between
a primary peripheral wall of the electronic-unit
box and a secondary peripheral wall located
inside the primary ©peripheral wall, and an
electronic unit 1s received 1inside the secondary
peripheral wall, an air 1intake and an alr outlet
are provided 1n a box body so as to communicate
with the air layer, and air interrupting walls
are provided in a shorter peripheral-distance-
side flow path of the air layer between the ailr
intake and the air outlet so that cooling air

passes through a longer peripheral-distance-side

flow path of the air layer from the air intake to
the air outlet. Preferably, an electric fan 1s

provided at the air outlet.
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HEAT-RADIATION STRUCTURE OF ELECTRONIC-UNIT BOX

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a ‘heat-radiation
structure of an electronic-unit box in which heat-
radiation property of the electronic-unit box

mounted on a vehicle or the like is improved.

Background
Figs. 7 and 8 show a conventional electronic-

unit box.

An electronic-unit box 41 is integrally formed
with synthetic resin, such that a rectangular
hollowed inner peripheral wall 44 is formed so as
to project in the inside of a box body 42 so that
an air layer 45 for insulation and heat radiation
is formed between the inner peripheral wall 44 and
an outer peripheral wall 43. An electronic unit 47
is mounted in an inside space 46 of the inner
peripheral wall 44. The electronic-unit box 41 1s
mounted on a vehicle in the state where the
electronic-unit box 41 is closed with a cover 48.
The electronic unit 47 is used, for example, for

fuel injection control, or the like.

In the foregoing conventional structure,
however, there has been such a possibility that, in
the case where the electronic-unit box 41 1is
mounted in an engine room or the like, the
temperature of the air layer 45 is saturated so

that cooling of the electronic unit 47 becomes

insufficient.

SUMMARY OF THE INVENTION
In the foregoing circumstances, an object of
the present invention 1is to provide a heat-

radiation structure of an electronic-unit box which

-1 -
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can exhibit a sufficient heat-radiation effects
even 1n a place such as an engine room or the
like where the temperature becomes high.

In order to achieve the foregoing object,

5 according to an aspect of the present invention,
a heat-radiation structure of an electronic-unit
box 1n which an air layer is formed between a
primary peripheral wall of the electronic-unit
pox and a secondary peripheral wall located
10 inside the primary peripheral wall, and an
electronic unit 1s recelved inside the secondary
peripheral wall, in which an air intake and an
alr outlet are provided in a body of the box so
as to communicate with the air layer, and air
15 interrupting walls are provided in a shorter
peripheral-distance-side flow path of the air
layer between the air intake and the air outlet
so that «cooling air passes through a longer
peripheral-distance-side flow path of the air
20 layer from the air intake to the air outlet.

In a further aspect, the present invention
relates to a heat-radiation shielding electronic
unit-housing box, comprising a box body
including: a primary peripheral wall; a éecondary

25 peripheral wall located 1nside the primary
peripheral wall, the primary and secondary walls
providing therebetween a space for a layer of
alr; an air inlet and an air outlet formed in the
box body so as to communicate with the air layer

30 space and peripherally spaced apart by shorter

and longer paths; and at least one air flow
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the air intake to the air outlet.

In a still further aspect, the present
invention provides a heat-radiation structure of
an electronic-unit box, comprising: a box body
including a primary peripheral wall: a secondary
peripheral wall located inside said primary
peripheral wall, wherein an air layer is formed
between said primary peripheral wall and said
secondary peripheral wall; an electronic unit
received in said secondary peripheral wall; an
alr 1intake and an air outlet formed in said box
pbody so as to communicate with said air layer so
that said air layer forms into air flow paths
between said air intake and said air outlet: and
alr 1nterrupting walls formed to bridge between
sald primary and secondary peripheral walls and
located in said air layer so as to be between
said air intake and said air outlet in a shorter
one of said air flow paths so that the flow of
cooling alr 1is blocked by said air interrupting
walls and only passable through a longer one of
salid air flow paths of said air layer from said
alr intake to said air outlet.

Preferably, an electric fan is provided at

the air outlet.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1is an exploded perspective view
showing an embodiment of the heat-radiation
structure of an electronic-unit box according to
the present invention:

Fig. 2 18 a plan showing the same
embodiment;

Fig. 3 1s an exploded perspective view
showing another example in which the heat -
radiation structure 1S applied to another
electronic-unit box;

Fig. 4 1s a vertically sectioﬁal view
showing the same example;

Fig. 5 1is a cross section showing the same

example;
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Fig. 6 is an exploded perspective view showing
a modification of the heat-radiation structure;

Fig. 7 1is a perspective view showing a

conventional example; and

Fig. 8 1is longitudinal sectional view showing

the conventional example.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the invention will be

described below in detail with reference to the
accompanying drawlings.

Figs. 1 and 2 show an embodiment of the heat-
radiation structure o©of an electronic-unit Dbox
according to the present invention.

In this structure, an air layer (a flow path)
5 1is formed between an outer peripheral wall (a
primary peripheral wall) 3 and an inner peripheral
wall (a second peripheral wall) 4 of a box body 2
of an electronic-unit box 1, and an air intake 6
and an ailr outlet 7 are provided 1n the outer
peripheral wall 3 to communicate with the air layer
5. Further, air interrupting walls 8 are provided
in an air layer portion 5a on a shorter peripheral-
distance-side of the air layer 5 between the air
intake 6 and the air outlet 7 so that cooling air
1s made to pass (while making a detour) through an
air layer portion 5b on a 1longer peripheral-
distance-side of the air layer 5 from the air
intake 6 to +the air outlet 7 by the air

interrupting walls 8.
The box body 2 1is formed integrally with

synthetic resin so as to have a substantially

trapezoidal external appearance, and the 1nner
peripheral wall 4 1is formed 1inside the outer
peripheral wall 3 so as to be parallel with the
outer peripheral wall 3 at a predetermined distance

therebetween in the same manner as 1n the

~3-
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conventional example. An electronic unit 9 1is
received 1in an inside 's-pace 10 of the inner
peripheral wall 4, and an upper portion of the box
body 2 is covered with a synthetic-resin cover 11.

The air intake 6 is provided in a place near
a shorter wall 12 of the box body 2 S0 as to extend
from a lower portion to a bottom portion of the
outer peripheral wall 3, and a duct 13 is formed to
extend downward from the air intake 6. This 1is
because the cover 11 is to be prevented from flying
away by excessive intake of air in running of a
vehicle.

Further, the air outlet 7 is provided so as to
be in opposition to the air intake 6 and is formed
in a place near the shorter wall 12 of the box body
2 and in an upper portion of the outer peripheral
wall 3. Since the air intake 6 and the air outlet
7 are provided in the lower and upper portions of
the box body 2 respectively, cold cooling air 14 1is
supplied from the lower side to absorb heat in the
box 1 and then the heated air 1s discharged from
the upper side so that cooling 1s efficiently
performed.

The clockwise shorter flow path 5a and the
counterclockwise 1longer flow path 5b are formed
between the air intake 6 and the air outlet 7 as
shown in Fig. 2, and the air interrupting walls 8
are formed in the shorter flow path 5a. The air
interrupting walls 8 are formed on the shorter wall

12 side of the box body 2 in places a little to the

air outlet 7. In this embodiment, the air
interrupting walls 8 are provided 1in pair to be
adjacent and in parallel to each other at a corner
portion of the shorter wall 12 so as to connect the
inner and outer peripheral walls 4 and 3 to each
other. An air layer 15 in which alr does not flow

is formed between the pair of air 1i1nterrupting
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walls 8 and 8 so that the cold air on the air
intake 6 side and the hot air on the air outlet 7
side are blocked through the air layer 15.

The cooling air 14 led from the air intake 6
into the air layer 5 through the duct 13 is
prevented, by the air i_nterrupting'walls 8, from
flowing into the air outlet 7 through the shorter
flow path 5a. Therefore, the cooling air 14 makes
a detour through the longer flow path 5b as
described above to come 1into contact with the
substantially whole surface of the inner peripheral
wall 4 of the box body 2 to sufficiently absorb
heat from the electronic unit 9 and then discharged
as hot air from the air outlet 7.

A duct 16 is provided at the air outlet 7, and
an electric fan 17 1is provided at the forward
portion of the duct 16. The electric fan 17
compulsively discharges air out of the duct 16 as
well as the air layer 5 so as to make the air flow
efficiently in the air layer 5 in running of a
vehicle and also 1in stoppage of the same.
Moreover, 1t 1s possible to make the electric fan
17 rotate reversely to supply cooling wind into the
air layer 5 through the duct 16.

Figs. 3 to 5 show another embodiment in which

the foregoing heat-radiation structure is applied
to another electronic-unit box.

An electronic-unit box 19 includes a box body
20, a separate unit receiving casing 21, and a
covexr 28. The unit receiving casing 21 can be
receilved in the inside of the box body 20 so that
an alr layer 22 is formed between the box body 20
and the unit receiving casing 21.

Alr interrupting walls 23 are formed so as to
project like ribs 1inside a peripheral wall (a
primary peripheral wall) 24 of the box body 20.

When the unit receiving casing 21 1is inserted into

-5
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the box body 20, front ends 23a of ‘the air
interrupting walls 23 come into close contact with
a peripheral wall (a secondary peripheral wall) 25
of the unit receiving casing 21. As a result, the
air layer 22 is interrupted by the air interrupting
walls 23. An air intake 26 and an air outlet 27
are disposed on the opposite sides of the air
interrupting walls 23 so as to be relatively close

to each other and are made to communicate with each

other through a longer flow path of the air layer
22,

In this example, the box body 20 includes a
case-like box main body portion 29 and a hood-like
subsidiary body portion 30 which are integrally
formed with each other. A flange portion 31 is
formed on the peripheral wall 24 of the main body
portion 29 so as to be integrally continuous to the
subsidiary body portion 30, and a cover 28 is
provided to cover the flange portion 31. The unit
receiving casing 21 is received in the main body
portion 29. The unit receiving casing 21 has a
bottom portion 32 and a flange portion 33 which is
fitted to the main body portion 29. An electronic
unit 34 is inserted into an empty chamber 35 of the
unit receiving casing 21. The reason why the unit
receiving casing 21 1s formed separately from the
box body 20 1is to improve the resin molding
property.

Fig. 6 shows an example 1in which air
interrupting walls 23’ are formed so as to project
like ribs from a peripheral wall (a secondary
peripheral wall) 25’ of a unit receiving casing
217 . The unit receiving casing 21’ 1is inserted
into a box body 20’ so that front ends 23a’ of the
air interrupting walls 23’ come into close contact
with an 1nner surface of a peripheral wall (a

primary peripheral wall) 24’ of a main body portion

6~
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29’ of the box body 20’. A longer flow path 22b°’
is formed in an air layer 22' so as to make an air
intake 26’ and an air outlet 27’ communicate with
each other in the same manner as in the foregoing
example. Since other configurations are the same
as those of the foregoing example (figs. 3 and 4),
explanation thereof is omitted here.

As described above, according to the present
invention, cooling air 1is prevented, by the air
interrupting walls, from shorting from the air
intake to the air outlet so that cooling air 1is
made to flow from the air intake to the air outlet
while passing through the longer flow path of the
air layer. Therefore, the electronic-unit box 1is
cooled in a wide range to thereby increase the
cooling efficiency. Further, according to the
present invention, the cooling air in the air layer
is compulsively discharged to the outside so that
the cooling effect can be made higher. Thus, an
electronic unit can be provided in any place, even

in an engine zroom or the 1like, where the

temperature becomes high.
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The embodiments of the invention in which an

exclusive property or privilege 1is claimed are

defined as follows:

1. A heat-radiation shielding electronic unit-
housing box, comprising a box pody including:

a primary peripheral wall:

a secondary peripheral wall located inside
the primary peripheral wall, the primary and
secondary walls providing therebetween a space
for a layer of air;

an air inlet and an air outlet formed in the
pox body so as to communicate with the alr layer

sSpace and peripherally spaced apart by shorter

and longer paths; and

at least one air flow interrupting wall
formed in the shorter path between the alr 1intake
and the air outlet so that in use cooling air
flows via the longer path from the air intake to

the air outlet.

2 . A  box according to claim 1, further
comprising a first duct connected to the air

inlet to extend downward from the alr inlet.

3. A Dbox according to claim 1 or claim 2,
further comprising an electric fan provided at

the air outlet.

4 . A box according to claim 3, further

comprising a second duct connected to the air
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further comprising a cover covering an upper

portion of the box body.

7. A box according to any one of claims 1 to o,
wherein an air-flow interrupting layer is formed

between the primary perlipheral wall, the

secondary peripheral wall and a plurality of air

lnterrupting walls.

o A box according to any one of claims 1 to 7,

further including an electronic unit disposed

within the secondary wall.

9. A heat-radiation structure of an electronic-
unit box, comprising:

a box body including a primary peripheral
wall;

a secondary peripheral wall located inside
said primary peripheral wall, wherein an alr
layer 1is formed between said primary peripheral
wall and said secondary peripheral wall:;

an electronic unit received in said

secondary peripheral wall;
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an alr intake and an air outlet formed in
sald box body so as to communicate with said air
layer so that said air layer forms into air flow
paths Dbetween said air intake and said air
outlet; and

alr 1interrupting walls formed to bridge
between said primary and secondary peripheral
walls and located in said air layer so as to be
between said air intake and said aijir outlet in a
shorter one of said air flow paths so that the
ftlow of cooling air is blocked by said air
interrupting walls and only passable through a
longer one of said air flow paths of said air

layer from said air intake to said air outlet.

10. The heat-radiation structure of claim 9,
further comprising a first duct connected to said
alr 1intake to extend downward from said air

intake.

11. The heat-radiation structure of claim G,
further comprising an electric fan provided at

sald air outlet.

12. The heat-radiation structure of claim 11,
further comprising a second duct connected to
said air outlet, wherein said electric fan 1is

attached to one end of said second duct.
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13. The heat-xradiation structuxe of claim 9,

wherein said air outlet is formed in a place near

said air interrupting walls.

14. The heat-radiation structurs of claim 9,
further comprising a cover covering an upper

portion of said box body .

15. The heat-radiation structure of c¢claim 9,
wherein an air interrupting layer is formed
between said primary peripheral wall, sald
secondary peripheral wall and sald air

interrupting walls.
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