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(54) Outdoor power generating apparatus

(57) An outdoor power generating apparatus in-
cludes a housing (1) including a generator chamber (10)
and a side wall portion (12, 14), a power generation
source (2) configured with an engine-type generator (20,
22) or a fuel cell (28), a ventilation fan (3), and an exhaust
passage (4) provided within the housing and through
which a gas within the generator chamber is exhausted
to an outside of the housing as an exhaust gas, wherein
the exhaust passage includes a sound absorbing duct

(5) formed by a sound absorbing material used for a
curved passage (50), a weir member, a weir passage
(62), a diversion passage (7) changing the flow direction
of the exhaust gas so as to be orthogonal to a direction
along which the exhaust gas flows towards the weir pas-
sage from the curved passage, and an exhaust port (8)
provided at an end portion of the diversion passage and
opening at the side wall portion so as to be exposed to
an ambient air.
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Description

TECHNICAL FIELD

[0001] This disclosure generally relates to an outdoor
power generating apparatus having a configuration of
preventing snow including powder snow and the like,
rainwater and the like from entering into a housing of the
outdoor power generating apparatus.

BACKGROUND DISCUSSION

[0002] Disclosed in JPH11-200951A is a co-genera-
tion device having two ambient air inlet passages, one
of which is used for natural conversion ventilation for an
engine compartment and the other one is used for forced
cooling of the engine compartment in order to cool down
a driving portion of a forced cooling electric fan, for the
purpose of prolonging a motor life. Disclosed in
JP2006-09678A is a co-generation apparatus having an
engine compartment ventilation passage, which is in
communication with a radiator cooling chamber having
a large fan, in order to ease an actuation condition of an
engine compartment ventilation fan for the purpose of
reducing power consumption. Disclosed in
JP2007-172946A is a fuel cell enclosure and a sound
suppression panel having an inner wall and an outer wall,
which are used for an inner apparatus, so as to form a
double wall structure in order to increase a sound sup-
pression performance. Furthermore, according to the fu-
el cell enclosure and the sound suppression panel dis-
closed in JP2007-172946A, ambient air, which is used
for ventilation, is guided to flow through a clearance
formed between the inner wall and the outer wall.
[0003] Generally, an outdoor power generating appa-
ratus is installed outdoor. Therefore, in a case where a
weather condition is not moderate, snow (including pow-
der snow), rainwater and the like may enter into a housing
of the outdoor power generating apparatus from an ex-
haust outlet. However, the outdoor power generating ap-
paratus disclosed in JPH11-200951A, JP2006-09678A
and JP2007-172946A does not have a sufficient config-
uration for preventing the snow such as the powder snow,
the rainwater and the like from entering into the housing.
In a case where the outdoor power generating apparatus
is not configured to have the sufficient configuration for
preventing the snow such as the powder snow, the rain-
water and the like from entering into the housing, mois-
ture may accelerate deterioration of a member, a com-
ponent and the like provided within the housing.
[0004] A need thus exists to provide an outdoor power
generating apparatus having a configuration for prevent-
ing snow such as powder snow, rainwater and the like
from entering into the outdoor power generating appara-
tus while ensuring sound absorption performance rela-
tive to a sound, a noise and the like generated by a power
generation source, which is configured with an engine or
a fuel cell, or a ventilation fan.

SUMMARY

[0005] According to an aspect of this disclosure, an
outdoor power generating apparatus includes a housing
including a generator chamber and a side wall portion, a
power generation source configured with an engine-type
generator or a fuel cell provided within the generator
chamber of the housing, a ventilation fan provided within
the housing, and an exhaust passage provided within the
housing and through which a gas remaining within the
generator chamber is exhausted to an outside of the
housing as an exhaust gas, wherein the exhaust passage
includes a sound absorbing duct formed by a sound ab-
sorbing material used for forming a curved passage,
which is connected to the generator chamber so as to be
in communication with the generator chamber and ex-
tends so as to curve, a weir member provided at a down-
stream side of the sound absorbing duct in a flow direction
of the exhaust gas, a weir passage defined by the weir
member, a diversion passage provided at a downstream
side of the weir member in the flow direction of the ex-
haust gas and changing the flow direction of the exhaust
gas so as to be orthogonal to a direction along which the
exhaust gas flows towards the weir passage from an out-
let opening of the curved passage, and an exhaust port
provided at an end portion of the diversion passage and
opening at the side wall portion of the housing so as to
be exposed to an ambient air.
[0006] Accordingly, the outdoor power generating ap-
paratus having a configuration by which a snow such as
a powder snow, a rainwater and the like is prevented
from entering into the housing may be achieved while
ensuring a sound absorbing performance against a
sound, a noise and the like generated due to an operation
of the outdoor power generating apparatus.
[0007] According to another aspect of this disclosure,
the sound absorbing material has a hydrophilicity or a
water repellency on a surface of the sound absorbing
material exposed to the curved passage.
[0008] According to a further aspect of this disclosure,
the diversion passage is defined by using an inner wall
surface of the housing so as to guide the exhaust gas to
downwardly flow in a direction of gravity.
[0009] According to a further aspect of this disclosure,
the diversion passage is provided with a sound absorbing
body, which is made of the sound absorbing material and
which has the hydrophilicity or the water repellency on a
surface of the sound absorbing body exposed to the di-
version passage.
[0010] According to a further aspect of this disclosure,
an area of the exhaust passage located relatively closer
to the generator chamber is formed to have the hyrdo-
philicity and an area of the exhaust passage located rel-
atively closer to the exhaust port is formed to have a
hydrophobicity.
[0011] According to a further aspect of this disclosure,
the diversion passage is defined by the side wall portion
of the housing and a diversion member facing the side
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wall portion, and wherein, in a case where a length of the
diversion member in the direction of gravity is set as LA
and a length of the diversion member extending in a di-
rection orthogonal to the side wall portion is set as DA,
a value obtained by dividing LA by DA is set to fall within
a range from five and one hundred.
[0012] According to a further aspect of this disclosure,
the weir member includes an inclined portion, the exhaust
gas flowing at a downstream side relative to the weir pas-
sage in the flow direction is guided to flow in a different
direction from a flow direction along which the exhaust
gas flows within the weir passage by means of the in-
clined portion, and the diversion passage changes the
flow direction of the exhaust gas in the direction orthog-
onal to the flow direction along which the exhaust gas
flows from the outlet opening of the curved passage to-
wards the weir passage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The foregoing and additional features and char-
acteristics of this disclosure will become more apparent
from the following detailed description considered with
the reference to the accompanying drawings, wherein:
[0014] Fig. 1 is a diagram schematically illustrating a
configuration of an inside of a housing of an outdoor pow-
er generating apparatus according to a first embodiment;
[0015] Fig. 2A is an exploded perspective view illus-
trating a configuration of an exhaust passage of the out-
door power generating apparatus according to the first
embodiment;
[0016] Fig. 2B is a partially enlarged cross-sectional
diagram of a diversion passage of the outdoor power
generating apparatus illustrated in Fig. 2A;
[0017] Fig. 3 is an exploded perspective view illustrat-
ing a configuration of a sound absorbing duct of the out-
door power generating apparatus according to the first
embodiment;
[0018] Fig. 4 is a cross-sectional diagram illustrating
the configuration of the exhaust passage of the outdoor
power generating apparatus according to the first em-
bodiment;
[0019] Fig. 5A is a cross-sectional diagram illustrating
the configuration of the exhaust passage of the outdoor
power generating apparatus according to the first em-
bodiment;
[0020] Fig. 5B is an enlarged cross-sectional diagram
of a shuttering portion according to a modified example
of the power generating apparatus of the first embodi-
ment; and
[0021] Fig. 6 is an enlarged perspective view illustrat-
ing an exhaust passage of an outdoor power generating
apparatus according to another embodiment.

DETAILED DESCRIPTION

[0022] [Overview]
[0023] According to an outdoor power generating ap-

paratus according to this disclosure, a sound absorbing
material, which is used to configure a sound absorbing
duct, has hydrophilicity or water repellency on a surface
of the sound absorbing duct exposed to a curved pas-
sage. An area of an exhaust passage located relatively
close to a generator chamber is formed to have the hy-
drophilicity. On the other hand an area of the exhaust
passage located relatively close to an exhaust port is
formed to have hydrophobicity. Alternatively, the area of
the exhaust passage located relatively close to the gen-
erator chamber is formed to have the hydrophobicity and
the area of the exhaust passage located relatively close
to the exhaust port is formed to have the hydrophilicity.
[0024] The curved passage is formed so as to two-
dimensionally or three-dimensionally curve. More spe-
cifically, the curved passage is curved so as to from an
S-shape, an M-shape, a W-shape, an L-shape or the like.
Furthermore, the sound absorbing material used for the
sound absorbing duct does not necessarily have the hy-
drophilicity or the water repellency. A diversion passage
is defined by an inner wall surface of a side wall of a
housing so as to lead an exhaust gas to flow downwardly
in a direction of gravity. More specifically, the diversion
passage is formed so as to upwardly extend in a direction
opposite to the direction of gravity along the inner wall
surface of the side wall of the housing from the exhaust
port of the housing. Furthermore, the diversion passage
includes a sound absorbing body formed by a sound ab-
sorbing material. The sound absorbing body has the hy-
drophilicity or the water repellency on a surface thereof
exposed to the diversion passage.
[0025] The diversion passage is defined by the side
wall of the housing and a diversion member facing the
side wall of the housing. In this case, when setting a
length of the diversion member in the direction of gravity
as LA and a length of the diversion member in a direction
orthogonal to the side wall of the housing (i.e. a size of
the diversion member in a direction orthogonal to the
direction of gravity) as DA, a value obtained by dividing
LA by DA may be set in a range from five to one hundred
(including five and one hundred). Accordingly, snow in-
cluding powder snow and the like, rainwater and the like
entering into the diversion passage from the exhaust port
may not be allowed to pass through the diversion pas-
sage.
[0026] [First embodiment]
[0027] A first embodiment of an outdoor power gener-
ating apparatus (which will be hereinafter referred to sim-
ply as a power generating apparatus) will be described
below with reference to Figs. 1 to 5B of the attached
drawings. The power generating apparatus is installed
outdoor and is configured so that an engine 20 actuates
a generator 22 (i.e. an engine-type generator). Further-
more, the power generating apparatus is adapted to a
cogeneration system, which is configured so as to use
exhausted heat of the engine 20. As illustrated in Fig. 1,
the power generating apparatus includes a housing 1,
which is formed in a rectangular box shape and which
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includes a generator chamber 10 serving as an engine
compartment (i.e. an engine room), a power generation
source 2 provided at the generator chamber 10 of the
housing 1, a ventilation fan 3 (see Fig. 3) provided within
the housing 1, and an exhaust passage 4 through which
heat and gas (mainly air) within the generator chamber
10 provided within the housing 1 is exhausted to an out-
side of the housing 1 as an exhaust gas. As illustrated in
Fig. 1, the housing 1 includes a first exterior panel 12 (a
side wall portion) extending in a vertical direction of the
housing 1 and a second exterior panel 14 (the side wall
portion) extending in the vertical direction so as to be in
parallel with the first exterior panel 12 while keeping a
distance therefrom. An air intake port 120 is formed at
an upper portion of the second exterior panel 14. The
power generation source 2 is provided within the gener-
ator chamber 10 of the housing 1. Furthermore, the power
generation source 2 includes the engine 20 and the gen-
erator 22. The engine 20 is configured so as to be driven
in a manner where a gas fuel or a liquid fuel is combusted
together with air. The generator 22 is provided within the
generator chamber 10 of the housing 1 and is rotatably
actuated by a driving shaft of the engine 20. Accordingly,
in a case where the engine 20 is actuated and the gen-
erator 22 is driven in response to an actuation of the
engine 20, an electric energy is generated.
[0028] Illustrated in Fig. 2 is an exploded perspective
view of the exhaust passage 4 through which the exhaust
gas of the engine 20 is discharged into ambient air (i.e.
outside air). As illustrated in Fig. 2, the exhaust passage
4 includes a sound absorbing duct 5, a weir member 6,
a weir passage 62, a diversion passage 7, and an exhaust
port 8. The sound absorbing duct 5 is formed by a porous
sound absorbing material (e.g. porous medium such as
urethane form), which is used to form a curved passage
50. The curved passage 50 is formed to be in communi-
cation with the generator chamber 10 and so as to extend
in a curved shape. The weir member 6 includes a shut-
tering portion 61, which is provided at a downstream side
of the sound absorbing duct 5 and which is made of a
sound absorbing material. The weir passage 62 is de-
fined by the weir member 6 and the shuttering portion
61. The diversion passage 7 is provided at a downstream
side of the shuttering portion 61. Furthermore, the diver-
sion passage 7 is formed so as to change a direction of
a flow of the exhaust gas (i.e. a direction indicated by
arrows A5 and A6) from an outlet opening 50p of the
curved passage 50 towards the weir passage 62 to a
direction orthogonal to the direction of the flow of the
exhaust gas (i.e. a direction indicated by an arrow A7, a
downward direction of direction of gravity). The exhaust
port 8 is provided at an end portion (e.g. a lower end
portion) of the diversion passage 7 and opens at the first
exterior panel 12 (the side wall) of the housing 1 so as
to be exposed to the outside of the housing 1 (i.e. so as
to be exposed to the ambient air). Furthermore, the ex-
haust port 8 is formed to open at a lower end portion 12d
of the first exterior panel 12. The exhaust port 8 includes

plural laterally-elongated holes 80, which are formed so
as to extend in a lateral direction (i.e. a horizontal direc-
tion) while being in parallel with each other. The exhaust
port 8 further includes plural cover portions 81 for cover-
ing an upper portion of respective laterally-elongated
holes 80. Additionally, each of the cover portions 81 is
formed so as to downwardly incline in an outward direc-
tion in order to prevent the snow, the rainwater and the
like from entering into the housing 1 from each of the
laterally-elongated holes 80. However, a configuration of
the exhaust port 8 is not limited to the above-described
configuration example. For example, the laterally-elon-
gated holes 80 may be modified as vertical-elongated
holes or round-shaped holes.
[0029] Illustrated in Fig. 3 is an exploded perspective
view of the sound absorbing duct 5. As illustrated in Fig.
3, the sound absorbing duct 5 includes a duct cover 51,
a duct side wall portion 52 and a duct ceiling portion 54.
The duct cover 51, which serves as a case, is made of
metal or resin. The duct side wall portion 52 is lined at
an inner wall surface of the duct cover 51 and is made
of a porous and sound absorbing material (e.g. foamed
urethane resin). The duct ceiling portion 54 includes an
air regulation guide 53 having an inclined surface and
made of a porous and sound absorbing material (e.g.
foamed urethane resin). The duct ceiling portion 54 is
fitted to an upper opening 52u of the duct side wall portion
52 while allowing the duct ceiling portion 54 to be at-
tached to and detached from the upper opening 52u. In
a case where the duct ceiling portion 54 is removed, the
upper opening 52u of the duct side wall portion 52 is
exposed, which may facilitate cleaning, maintenance and
the like of the duct side wall portion 52. The air regulation
guide 53 includes the inclined surface, which inclines up-
wardly relative to the horizontal direction indicated by an
arrow A3 in order to smoothly guide the fuel gas to flow.
As illustrated in Fig. 3, the duct cover 51 includes first,
second, third and fourth cover wall portions 51a, 51b,
51c and 51d, and a bottom wall portion 51e. The duct
cover 51 also includes a fan opening 51 i opening down-
wardly so as to face the ventilation fan 3 and an outlet
opening 51p opening laterally. The duct side wall portion
52 is made of the porous sound absorbing material. The
duct side wall portion 52 includes the curved passage 50
bending in multiple directions, a first protruding wall por-
tion 55, a second protruding wall portion 56, and a pro-
truding wall portion 57. The first protruding wall portion
55 protrudes towards the curved passage 50. The sec-
ond protruding wall portion 56 protrudes towards the
curved passage 50 while facing the first protruding wall
portion 55. The third protruding wall portion 57 protrudes
towards the curved passage 50 while facing the first and
second protruding wall portions 55 and 56. The curved
passage 50 includes an S-shape passage 50s, an inlet
opening 50i, and the outlet opening 50p. The S-shape
passage 50s is formed to be curved in an S-shape in a
plan view. The inlet opening 50i opens downward to the
ventilation fan 3 in the vicinity of an inlet of the S-shape
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passage 50s so as to face the fan opening 51 i (which
also serves as an inlet opening of the duct cover 51) of
the duct cover 51. The outlet opening 50p opens laterally
in the vicinity of an outlet of the S-shape passage 50s
while facing the outlet opening 51p of the duct cover 51.
[0030] Accordingly, in a case where the ventilation fan
3 is driven to rotate, the gas in the generator chamber
10 having heat flows upwardly in the direction indicated
by the arrows A1 and then in a direction indicated by an
arrow A2 through the inlet openings 50i and 51 i. Then,
the gas entered into the sound absorbing duct 5 is guided
to flow in the direction indicated by the arrow A3, in a
direction indicated by an arrow A4, then in the direction
indicated by the arrow A5 through the S-shape passage
50s while flow loss is controlled to be a minimum level
by means of the air regulation guide 53 having the in-
clined surface. The gas is finally discharged from the out-
let opening 50p. Accordingly, because the exhaust gas
flows three-dimensionally by turning multiple times within
the duct side wall portion 52, a sufficient flow distance of
the gas in the duct side wall portion 52 is ensured while
achieving a downsize of the duct side wall portion 52 and
increasing a sound absorption performance including a
sound reduction.
[0031] As illustrated in Fig. 3, the first, second, and
third protruding wall portions 55, 56, and 57 are provided
at different portions at the curved passage 50 so as to
face one another while forming the curved passage 50.
Thus, a flow direction of the exhaust gas flowing through
the exhaust passage 4 is changed multiple times, so that
the sufficient flow distance of the exhaust gas may be
ensured while achieving a downsize of the sound absorb-
ing duct 5. Accordingly, the sound absorption perform-
ance including the sound reduction may be obtained. As
seen from Fig. 2, each of the first, second, and third pro-
truding wall portions 55, 56, and 57 is formed to have a
sufficient thickness and so as to extend in a height direc-
tion (i.e., in the direction of gravity, a direction indicated
by an arrow G). As a result, the first, second, and third
protruding wall portions 55, 56, and 57 have functions to
forcibly change the direction of the exhaust gas flowing
through the curved passage 50 and to reinforce the po-
rous duct side wall portion 52.
[0032] As illustrated in Figs. 4 and 5A, the diversion
passage 7 is defined by an inner wall surface 12i of the
first exterior panel 12 constituting the side wall of the
housing 1, and a diversion member 70 formed in a thin
frame shape. As illustrated in Fig. 2, the diversion mem-
ber 70 includes a frame body 71, a vertically elongated
wall portion 72 and an opening portion 73. The frame
body 71 is formed in a vertically elongated rectangular
shape. Furthermore, the frame body 71 includes a flange
portion 71a that extends outwardly. The vertically elon-
gated wall portion 72 extends in the vertical direction (i.e.
in the direction of gravity, the direction indicated by the
arrow G) so as to cover an opening formed by the frame
body 71. The opening portion 73 is formed at an upper
portion of the vertically elongated wall portion 72. Fur-

thermore, the opening portion 73 faces the weir passage
62 so as to be in communication therewith. In this case,
when a length of the diversion member 70 in the vertical
direction (i.e. the direction of gravity) is defined as LA
while a length of the diversion member 70 in the direction
orthogonal to the height direction of the first exterior panel
12 (the side wall portion) (i.e. a thickness of the diversion
member 70) is defined as DA as illustrated in Figs. 4 and
5A, the length LA is set to be sufficiently greater than the
thickness DA. The length DA corresponds to a size of
the diversion member 70 in the direction orthogonal to
the direction of gravity. The diversion member 70 is
formed so as to extend in the height direction (i.e. the
vertical direction, the direction of gravity). A value ob-
tained by dividing the length LA by the thickness DA (i.e.
LA/DA) may be set to fall within a range from 5 and 100,
specifically, from 5 and 50, more specifically, from 6 and
20. The diversion passage 7 formed by the diversion
member 70 may be formed as a vertically elongated thin
passage. Accordingly, the snow such as the powder
snow, the rainwater and the like entering into the diver-
sion passage 7 from the exhaust port 8 is unlikely to flow
upwardly through the diversion passage 7.
[0033] As illustrated in Fig. 2B, the power generating
apparatus is configured so that the snow including the
powder snow, the rainwater, and the like entering into
the diversion passage 7 from the exhaust port 8 is dis-
charged to the outside of the housing 1 from the laterally
elongated hole 80 arranged at the lowest position out of
plural laterally elongated holes 80. The diversion member
70 is formed into the vertically elongated shape in order
to ensure the flow distance of the diversion member 70.
Accordingly, in a case of an adverse weather condition
such as a heavy snowstorm outside, the snow, the rain-
water, and the like entering into the exhaust port 8 may
be prevented from reaching the opening portion 73, the
weir passage 62, the curved passage 50 in the housing
1, and further, the engine 20 and the generator 22 ac-
commodated in the generator chamber 10 serving as the
engine compartment. As illustrated in Figs. 4 and 5A,
when a length from a lower end portion 8d of the exhaust
port 8 to a lower end portion of the weir passage 62 (i.e.
a top portion 61 m of the weir portion 61) is defined as H
1, the length H1 is set to be greater than the thickness
DA and smaller than the length LA (LA>H1>DA). As il-
lustrated in Fig. 4, the opening portion 73 of the diversion
member 70 faces the weir passage 62. Fundamentally,
a value obtained by dividing the length H1 by the thick-
ness DA (H1/DA) may be set so as to be substantially
equal to the value obtained by dividing the length LA by
the thickness DA (LA/DA).
[0034] As illustrated in Fig. 2, the weir member 6 is
positioned at the downstream side of the sound absorb-
ing duct 5 and at the upstream side of the diversion mem-
ber 70 in the flow direction (i.e. the direction indicated by
the arrow A5 and the direction indicated by the arrow A6)
of the exhaust gas from the engine 20. In addition, the
weir member 6 includes a weir frame 60 having a rec-
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tangular shape, the shuttering portion 61 upwardly pro-
jecting from a lower portion 60d of the weir frame 60 to
the top portion 61 m, and the weir passage 62 positioned
above the shuttering portion 61 and opening laterally.
The shuttering portion 61 may be made of the porous
and sound absorbing material (e.g. a foam such as a
foamed resin, a foam metal, and the like, or a porous
material such as a fiber material including a fabric and
the like). The weir member 6 is arranged in the vicinity
of the outlet opening 50p of the sound absorbing duct 5
so as to face the outlet opening 50p.
[0035] As illustrated in Fig. 4, a sound absorbing body
9 made of a sound absorbing material (e.g. a porous
foam material such as a foamed resin, a foam metal and
the like) is formed at the diversion passage 7. A porous
material having foam cells intercommunicating with each
other or a porous material having independent foam cells
may be used as the porous foam material used for the
sound absorbing body 9. In other words, as long as a
surface of the porous material has porosity, a sound ab-
sorbing property of thereof may be ensured and further,
increased. As illustrated in Figs. 4 and 5A, the sound
absorbing body 9 includes a first sound absorbing mem-
ber 9f, a second sound absorbing member 9s and a third
sound absorbing member 9t. The first sound absorbing
member 9f is attached on the inner surface 12i of the first
exterior panel 12 at a portion facing opposite to the out-
side of the housing 1 so as to be exposed to the diversion
passage 7. The second sound absorbing member 9s is
attached on an inner wall surface 72i of the vertically
elongated wall portion 72 of the diversion member 70.
The third sound absorbing member 9t is formed between
the first sound absorbing member 9f and the second
sound absorbing member 9S. Accordingly, the inner wall
surface 72i of the diversion member 70 is covered with
the sound absorbing material except for the opening por-
tion 73. As illustrated in Figs. 4 and 5A, the diversion
passage 7 is formed to have an elongated shape so as
to extend in a height direction (i.e. the direction of gravity
indicated y the arrow G) between the exhaust port 8 and
the weir passage 62. Accordingly, the diversion passage
7 connects the exhaust port 8 of the housing 1 and the
weir passage 62 so as to establish a communication ther-
ebetween. In other words, the diversion passage 7 is
formed to extend towards the weir passage 62 in a di-
rection opposite to the direction of gravity indicated by
the arrow G along the inner wall surface 12i of the first
exterior panel 12 (i.e. the side wall portion) of the housing
1 and the vertically elongated wall portion 72 of the di-
version member 70.
[0036] In a case where the power generating appara-
tus performs a power generating operation, the fuel and
the air used for a combustion operation are supplied to
a combustion chamber of the engine 20, thereby driving
the engine 20. Then, the generator 22 is actuated in re-
sponse to the actuation of the engine 20, thereby gener-
ating an electric power. Air, which has heat emitted from
the engine 20 and which remains within the generator

chamber 10, is used as the exhaust gas and flows
through the exhaust passage 4 in response to an actu-
ation of the ventilation fan. More specifically, the exhaust
gas flows from the inlet opening 50i, the curved passage
50, the outlet opening 50p, the weir passage 62, the
opening portion 73 and then to through the diversion pas-
sage 7 downwardly in the direction of gravity indicated
by the arrow G, thereby being emitted to the outside of
the housing 1 (emitted into the outside air) through the
exhaust port 8 of the first exterior panel 12 of the housing
1. In this case, the exhaust gas flows in the directions
indicated by the arrows A1, A2, A3, A4, A5, A6, A7 and
A8 in the above-mentioned order. An outlet cross-sec-
tional dimension (i.e. across-sectional dimension of a
minimal flow passage) of the weir passage 62 may be
formed to have an approximately equal dimension as a
cross-sectional dimension of a minimal flow passage of
the curved passage 50. The weir passage 62 is connect-
ed to the outside of the housing 1 through the diversion
passage 7. Therefore, the sound (the noise) and the like
may be avoided from leaking to the outside of the power
generating apparatus while lowering flow resistance.
However, the power generating apparatus is not limited
to the configuration disclosed in this embodiment. For
example, the cross-sectional dimension of the fluid pas-
sage may be changed to any desired size along the up-
stream side to the downstream side of the flow direction
of the exhaust gas.
[0037] According to the first embodiment, as described
above, the sound absorbing body 9 or the sound absorb-
ing material is provided at the exhaust passage 4. Fur-
thermore, the sound absorbing duct 5, which is made of
the sound absorbing material, is provided at the power
generating apparatus. Still further, the shuttering portion
61 is made of the sound absorbing member. Therefore,
an operation noise generated from the engine 20, the
generator 22, and the ventilation fan 3 may be reduced.
Still further, because the curved passage 50 is formed
to extend in the S-shape when being viewed from above,
a propagation distance of sound is secured so as to re-
duce the operation sound, while achieving the downsize
of the power generating apparatus.
[0038] Furthermore, as is understood from Fig. 4, the
diversion passage 7, which is provided at the down-
stream side of the shuttering portion 61, is formed to
change the flow direction of the exhaust gas so that the
exhaust gas flows downwardly in the direction of gravity
indicated by the arrow G so as to be orthogonal to the
flow direction (i.e. the direction indicated by the arrows
A5 and A6) along which the exhaust gas flows from the
outlet opening 50p of the curved passage 50 towards the
weir passage 62. The exhaust port 8 is provided so as
to be located at a lower end portion (i.e. an edge portion)
of the diversion passage 7. Therefore, even if the power
generating apparatus is used under the adverse weather
condition (i.e. under a condition where the weather is not
moderate), the exhaust gas from the engine 20 flows
through the exhaust passage 4 and accordingly, is emit-
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ted from the exhaust port 8 of the housing 1 as long as
the engine 20 is driven. Accordingly, in this case, the
snow (e.g. the powder snow and the like), the rainwater
and the like in the outside air may be avoided from en-
tering into the exhaust passage 4 from the exhaust port 8.
[0039] On the other hand, in a case where the engine
20 is stopped so as not to generate the electric power
(i.e. so as not to perform the power generation operation),
the exhaust gas from the engine 20 is not emitted to the
outside air from the exhaust port 8 of the housing 1. Ac-
cordingly, generally, in the case of the adverse weather
condition such as a heavy snowstorm and a heavy rain,
the snow such as the powder snow, the rain and the like
may enter into the diversion passage 7 of the housing 1
from the exhaust port 8. Furthermore, generally, even in
a case where the engine 20 is driven to idle, the snow
such as the powder snow, the rainwater and the like may
enter into the diversion passage 7 from the exhaust port
8 in the case of the advert weather condition such as the
heavy snowstorm, the heavy rain and the like depending
on circumstances. However, according to the power gen-
erating apparatus of the first embodiment, the snow such
as the powder snow, the rainwater and the like entered
into the diversion passage 7 from the exhaust port 8 is
not likely to enter into the weir passage 62 unless the
snow such as the powder snow, the rainwater and the
like upwardly move so as to resist against a gravity (i.e.
in a direction opposite to the direction indicated by the
arrow A7). Accordingly, the snow such as the powder
snow, the rainwater and the like are prevented from en-
tering into the curved passage 50 and further, into the
engine 20 provided within the generator chamber 10. Fur-
thermore, as described above, because the diversion
passage 7 is formed to have a narrow passage (a thin
passage), the snow such as the powder snow, the rain-
water and the like is not likely to move upwardly within
the diversion passage 7 so as to resist against the gravity,
even if the snow such as the powder snow, the rainwater
and the like enters into the diversion passage 7 from the
exhaust port 8.
[0040] As illustrated in Figs. 4 and 5A, the shuttering
portion 61 includes an upwardly extending wall surface
61a and an inclined wall surface 61c (i.e. an inclined por-
tion). The upwardly extending wall surface 61 a is formed
at the shuttering portion 61 so as to be located closer to
the diversion passage 7. The inclined wall surface 61c
is formed at the shuttering portion 61 so as to be located
closer to the curved passage 50. More specifically, the
upwardly extending wall surface 61 a is formed at the
shuttering portion 61 so as to upwardly extend from the
lower portion 60d of the weir frame 60 along the direction
of gravity indicated by the arrow G. In other words, the
upwardly extending wall surface 61 a upwardly protrudes
in the vertical direction up to the top portion 61m. As
illustrated in Fig. 4, the inclined wall surface 61 c is formed
to upwardly incline towards the top portion 61 m along
the flow direction (i.e. the direction indicated by the ar-
rows A5 and A6) of the exhaust gas. Accordingly, emis-

sion of the exhaust gas, which flows from the curved pas-
sage 50 towards the exhaust port 8, is ensured. As a
result, ventilation of the exhaust gas, which is emitted
from the engine 20, may be ensured. On the other hand,
because the upwardly extending wall surface 61a of the
shuttering portion 61 is formed to as to upwardly protrude
in the vertical direction from the lower portion 60d of the
weir frame 60 so as to resist against the gravity as illus-
trated in Fig. 5A, the upwardly extending wall surface 61a
ensures a blocking performance against the snow such
as the powder snow, the rainwater and the like entered
into the exhaust passage 4 from the exhaust port 8, and
further, against a fine object such as grit, dust and the
like. Accordingly, the snow such as the powder snow,
the rainwater, the grit, the dust and the like may be ap-
propriately and properly prevented from flowing towards
the curved passage 50 from the exhaust port 8. Conse-
quently, a durability and a long operating life of the power
generating apparatus installed outside may be in-
creased. Additionally, the upwardly extending wall sur-
face 61a is not limited to the above-explained example
where the upwardly extending wall surface 61 a extends
in the vertical direction. For example, as illustrated in Fig.
5B, the upwardly extending wall surface 61a may be
formed to incline in the same direction as the inclined
wall surface 61 c inclines.
[0041] [Second embodiment]
[0042] A second embodiment of a power generating
apparatus will be described below. The power generating
apparatus according to the second embodiment has a
similar configuration as the power generating apparatus
according to the first embodiment, therefore, the power
generating apparatus according to the second embodi-
ment achieves advantages and merits similar to the pow-
er generating apparatus according to the first embodi-
ment. Therefore, in the second embodiment, only the dif-
ferences between the power generating apparatus ac-
cording to the first embodiment and the power generating
apparatus according to the first embodiment will be de-
scribed below with reference to Figs. 1 to 5A. The sound
absorbing material, which is used for the duct side wall
portion 52 of the exhaust passage 4, the sound absorbing
body 9 and the shuttering member 61, may be formed to
have a water repellent configuration having water repel-
lency against moisture. In this case, for example, the
sound absorbing member itself, which configures the
duct side wall portion 52, the sound absorbing body 9
and the shuttering portion 61, may be formed to have the
water repellency. Alternatively, a water repellent film may
be laminated (layered) on a surface of the sound absorb-
ing material, which is used for each of the duct side wall
portion 52, the sound absorbing body 9 and the shuttering
portion 61. For example, a water repellent film, onto which
a fluorine-based material is coated, may be formed on a
surface of each of the duct side wall portion 52, the sound
absorbing body 9 and the shuttering portion 61. Accord-
ingly, the sound absorbing material, which configures
each of the duct side wall portion 52, the sound absorbing
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body 9 and the shuttering portion 61, may include the
water repellency against water. The water repellency in-
dicates a property of repelling the water. More specifical-
ly, the water repellency refers to a property in which a
contact angle between an object and a water drop is
great. Generally, a contact angle θ of the water drop on
a solid surface is used as a reference (an index). For
example, generally, in a case where the contact angle θ
is equal to or greater than 90 degrees, the solid surface
is referred to have the water repellency (i.e. the hydro-
phobicity). More specifically, in a case where the contact
angle θ falls within a range between 110 degrees and
150 degrees, the solid surface is referred to have high
water repellency. Still further, in a case where the contact
angle θ is equal to or greater than 150 degrees, the solid
surface is referred to have super water repellency. In this
embodiment, the water repellency includes the high wa-
ter repellency and the super water repellency.
[0043] For example, in the case where the snow such
as the powder snow, the rainwater and the like enteres
into the exhaust passage 4 from the exhaust port 8 of
the first exterior panel 12 facing outdoor because of the
adverse weather condition, the snow such as the powder
snow, the rainwater and the like entered into the exhaust
passage 4 may remain within the exhaust passage 4 as
water drops without being absorbed into the sound ab-
sorbing material, which configures each of the duct side
wall portion 52, the sound absorbing body 9 and the shut-
tering portion 61. However, as is the case of the second
embodiment where the water repellent material is used,
the water drops on a water repelling surface of the ex-
haust passage 4 are easily repelled and moved. Accord-
ingly, in a case where the power generating apparatus
is operated while the moisture remains on the water re-
pelling surface of the exhaust passage 4 as the water
drops, the moisture (i.e. the water drops and the like)
remaining on the exhaust passage 4 may be forcibly and
easily emitted into the outside air from the exhaust port
8 of the first exterior panel 12 via the exhaust passage 4
in response to the emission of the exhaust gas having
the heat from the generator chamber 10 of the housing
1 towards the exhaust port 8 via the exhaust passage 4.
Specifically, because the exhaust passage 4 is formed
to have the water repellency, the water drops may be
easily displaced along the exhaust passage 2 in re-
sponse to the flow of the exhaust gas so as to be emitted
into the outside air from the exhaust port 8. Therefore, a
damage of a component, an equipment and the like pro-
vided within the housing 1 by corrosion caused by the
moisture may be reduced.
[0044] [Third embodiment]
[0045] A third embodiment of a power generating ap-
paratus will be described below. The power generating
apparatus according to the third embodiment has a sim-
ilar configuration as the power generating apparatus ac-
cording to the first embodiment, therefore, the power gen-
erating apparatus according to the third embodiment
achieves advantages and merits similar to the power

generating apparatus according to the first embodiment.
Accordingly, only the differences between the power gen-
erating apparatus according to the first embodiment and
the power generating apparatus according to the second
embodiment will be described below with reference to
Figs. 1 to 5A. At least a surface of the sound absorbing
material, which is used for the duct side wall portion 52
of the sound absorbing duct 5, is formed to have a hy-
drophilic configuration, so that the surface of the duct
side wall portion 52 exposed to the curved passage 50
has the hydrophilicity. The hydrophilicity refers to prop-
erty where the contact angle θ of the water drop on the
surface of the solid object is small and where the surface
is hydrophilic. Generally, the contact angle θ being less
than 90 degrees is defined as the hydrophilicity. In the
third embodiment, each of the duct side wall portion 52,
the sound absorbing body 9 and the shuttering portion
61, which are provided at the exhaust passage 4, is
formed to have the hydrophilicity, so that the water drops
are less likely to be generated on the surface of each of
the duct side wall portion 52, the sound absorbing body
9 and the shuttering portion 61 of the exhaust passage 4.
[0046] According to the third embodiment, the sound
absorbing material, which is used for each of the duct
side wall portion 52, the sound absorbing body 9 and the
shuttering portion 61 provided at the exhaust passage 4,
is formed with a porous hydrophilic material. In order to
increase water absorbability of each of the duct side wall
portion 52, the sound absorbing body 9 and the shuttering
portion 61 of the exhaust passage 4, the porous hy-
drophilic material may be formed to have a water absorb-
able sponge-like property. More specifically, the porous
hydrophilic material may be formed so that a ratio of foam
cells that interconnect with neighboring foam cells is high.
Furthermore, at least the surface of the sound absorbing
material may be formed to be porous.
[0047] Even in the case where the snow such as the
powder snow, the rainwater and the like entered into the
exhaust passage 4 from the exhaust port 8 of the first
exterior panel 12 because of the adverse weather con-
dition, the snow such as the powder snow, the rainwater
and the like may be absorbed into the sound absorbing
material, which is formed as the water absorbable porous
material used for each of the duct side wall portion 52,
the sound absorbing body 9 and the shuttering portion
61 of the exhaust passage 4, as the moisture. As a result,
an excessive amount of water may be prevented from
entering into the generator chamber 10. Accordingly, in
the case where the power generating apparatus is oper-
ated, the exhaust gas, which is exhausted from the gen-
erator chamber 10 of the housing 1 and which has the
heat, passes through the exhaust passage 4 and then,
the exhaust gas is emitted to the outside air from the
exhaust port 8 of the first exterior panel 12 while the snow
such as the powder snow, the rainwater and the like are
absorbed into the sound absorbing material, which is
used for the duct side wall portion 52, the sound absorb-
ing body 9 and the shuttering portion 61 of the exhaust
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passage 4, as the moisture. In this case, the moisture
absorbed into the sound absorbing material, which is
used for the duct side wall portion 52, the sound absorb-
ing body 9 and the shuttering portion 61 of the exhaust
passage 4, may be appropriately and properly dried by
the heat of the exhaust gas flowing through the exhaust
passage 4. Accordingly, the moisture dried by the ex-
haust gas may be emitted into the ambient air together
with the exhaust gas from the exhaust port 8. Therefore,
the excessive amount of the water is prevented from en-
tering into the engine 20, which is provided within the
generator chamber 10. Still further, the damage of the
component, the equipment and the like mounted within
the housing 1 caused by the corrosion thereof may be
avoided. Additionally, because drying the absorbed
moisture accompanies latent heat of vaporization (i.e.
absorption of heat), cooling performance of the power
generating apparatus in the vicinity of the exhaust pas-
sage 4, the generator chamber 10 and the like may be
increased. As a result, excessive heating of the exhaust
passage 4, the generator chamber 10 and the like may
be avoided.
[0048] [Fourth embodiment]
[0049] A fourth embodiment of a power generating ap-
paratus will be described below. The power generating
apparatus according to the fourth embodiment has a sim-
ilar configuration as the power generating apparatus ac-
cording to the first embodiment, therefore, the power gen-
erating apparatus according to the fourth embodiment
achieves advantages and merits similar to the power
generating apparatus according to the first embodiment.
Therefore, only the differences between the power gen-
erating apparatus according to the first embodiment and
the power generating apparatus according to the fourth
embodiment will be described below with reference to
Figs. 1 to 5A. In the fourth embodiment, an area of the
exhaust passage 4 located relatively closer to the gen-
erator chamber 10 (i.e. a downstream area of the exhaust
passage 4) is formed to have the hydrophilicity. On the
other hand, an area of the exhaust passage 4 located
relatively closer to the exhaust port 8 (i.e. an upstream
area of the exhaust passage 4) is formed to have the
hydrophobicity. In a case where a length of the exhaust
passage 4 corresponding to an entire flow passage of
the exhaust passage 4 is relatively indicated as 100, the
area of the exhaust passage 4 located relatively closer
to the generator chamber 10 corresponds to an area (a
length) of zero (0) to fifty (50) from the generator chamber
10, or an area (a length) of zero (0) to forty (40). However,
the area (the length) of the portion of the exhaust passage
4 located closer to the generator chamber 10 is not limited
to the above-mentioned range.
[0050] The power generating apparatus according to
the fourth embodiment may be modified so that the sound
absorbing material itself, which is used for the sound ab-
sorbing body 9 and the shuttering portion 61 (i.e. the area
of the exhaust passage 4 located relatively closer to the
exhaust port 8), may be formed to have the water repel-

lency. Alternatively, the water repellent film may be lam-
inated on the surface of the sound absorbing material,
which is used to configure each of the sound absorbing
body 9 and the shuttering portion 61. On the other hand,
the sound absorbing material used for the duct side wall
portion 52 (i.e. the area of the exhaust passage 4 located
relatively closer to the generator chamber 10) may be
formed by the porous material so as to have the water
absorbability, in other words, so as to have the hy-
drophilicity. The duct side wall portion 52 is located at a
position closer to the generator chamber 10 relative to
the diversion passage 7 and the weir passage 62. There-
fore, in this case, the moisture flowing into the generator
chamber 10 may be absorbed by the duct side wall por-
tion 52 in order to avoid the moisture such as the water
drops and the like from dropping into the generator cham-
ber 10. Still further, a temperature of the exhaust gas
flowing towards the exhaust port 8 from the generator
chamber 10 is generally and relatively higher at an area
of the duct side wall portion 52 located closer to the gen-
erator chamber 10. Therefore, the area of the duct side
wall portion 52 located closer to the generator chamber
10 has a high drying performance. Moreover, drying the
moisture accompanies the latent heat of vaporization (i.e.
the absorption of heat), the cooling performance of the
power generating apparatus in the vicinity of the gener-
ator chamber 10 and the like may be increased. As a
result, the excessive heating of the generator chamber
10 and the like may be avoided.
[0051] [Fifth embodiment]
[0052] A fifth embodiment of a power generating ap-
paratus will be described below with reference to Fig. 6.
The power generating apparatus according to the fifth
embodiment has a similar configuration to the power gen-
erating apparatus according to the first embodiment,
therefore, the power generating apparatus according to
the fifth embodiment achieves advantages and merits
similar to the power generating apparatus according to
the first embodiment. Therefore, only the differences be-
tween the power generating apparatus according to the
first embodiment and the power generating apparatus
according to the fifth embodiment will be described be-
low. A fuel cell 28 is provided within the generator cham-
ber 10 of the housing 1 as a power generation source.
The fuel cell 28 may be configured as a polymer electro-
lyte fuel cell (PEFC), a solid oxide fuel cell (SOFC) or a
phosphoric acid fuel cell (PAFC). Furthermore, the fuel
cell may be configured as a low temperature-type fuel
cell, a middle temperature-type fuel cell, or a high tem-
perature-type fuel cell. In a case where an anode fluid
(e.g. a hydrogen gas, a hydrogen bearing gas and the
like) is supplied to an anode of the fuel cell 28 from an
anode fluid supply passage 28f, and where a cathode
fluid (e.g. an oxygen gas, an oxygen bearing gas and the
like) is supplied to a cathode of the fuel cell 28 from a
cathode fluid supply passage 28c, the fuel cell 28 gen-
erates an electric power. The ventilation fan 3 is actuated
in response to an electric power generating performance
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of the fuel cell 28. Therefore, the heat and the air within
the generator chamber 10 of the housing 1 is emitted
from the generator chamber 10 to the curved passage
50 of the sound absorbing duct 5 as the exhaust gas.
Furthermore, the exhaust gas flows though the weir pas-
sage 62 and the diversion passage 7 so that the exhaust
gas is emitted to the outside air from the exhaust port 8.
According to the fifth embodiment, the sound absorbing
material, which is used to form each of the duct side wall
portion 52, the sound absorbing body 9 and the shuttering
portion 61 of the exhaust passage 4, may be formed to
have the hydrophilicity, the water absorbability, or the
water repellency. Furthermore, the sound absorbing ma-
terial, which is used to configure the sound absorbing
body 9 and the shuttering portion 61, may be formed so
that at least the surface thereof has the water repellency.
Alternatively, the water repellent film may be laminated
on the surface of the sound absorbing material, which is
used to form each of the sound absorbing body 9 and
the shuttering portion 61. On the other hand, at least the
surface of the sound absorbing material of the duct side
wall portion 52 at the portion thereof located closer to the
generator chamber 10 may be formed to have the water
absorbing porous property, in other words, so as to have
the hydrophilicity.
[0053] [Other embodiments]
[0054] The power generating apparatus according to
this disclosure is not limited to the above-described em-
bodiments and examples. The power generating appa-
ratus may be modified and changed without departing
from the scope of the disclosure. For example, in the
above-described embodiments, the shuttering portion 61
is made of the porous sound absorbing material. How-
ever, a non-porous metal, a ceramic, a rigid resin or the
like may be adapted as a material used for the shuttering
portion 61. Additionally, the shuttering portion 61 may be
formed to extend vertically. In the above-described em-
bodiment, the diversion passage 7 is provided with the
first, second and third sound absorbing members 9f, 9s
and 9t. However, at least one of or all of the first, second
and third sound absorbing members 9f, 9s and 9t may
be removed from the diversion passage 7 depending on
circumstances. According to the above-described em-
bodiment, the curved passage 50 is formed to three-di-
mensionally extend in the S-shape. However, the curved
passage 50 may be extended to form an M-shape, an N-
shape, a W-shape, a V-shape, an L-shape, a Z-shape
or the like. A porous material having the sound absorb-
ability but not having the water absorbability may be
adapted.

Claims

1. An outdoor power generating apparatus comprising:

a housing (1) including a generator chamber
(10) and a side wall portion (12, 14);

a power generation source (2) configured with
an engine-type generator (20, 22) or a fuel cell
(28) provided within the generator chamber (10)
of the housing (1);
a ventilation fan (3) provided within the housing
(1); and
an exhaust passage (4) provided within the
housing (1) and through which a gas remaining
within the generator chamber (10) is exhausted
to an outside of the housing (1) as an exhaust
gas, wherein
the exhaust passage (4) includes a sound ab-
sorbing duct (5) formed by a sound absorbing
material used for forming a curved passage (50),
which is connected to the generator chamber
(10) so as to be in communication with the gen-
erator chamber (10) and extends so as to curve,
a weir member (6) provided at a downstream
side of the sound absorbing duct (5) in a flow
direction of the exhaust gas, a weir passage (62)
defined by the weir member (6), a diversion pas-
sage (7) provided at a downstream side of the
weir member (6) in the flow direction of the ex-
haust gas and changing the flow direction of the
exhaust gas so as to be orthogonal to a direction
along which the exhaust gas flows towards the
weir passage (6) from an outlet opening (50p)
of the curved passage (50), and an exhaust port
(8) provided at an end portion of the diversion
passage (7) and opening at the side wall portion
(12) of the housing (1) so as to be exposed to
an ambient air.

2. The outdoor power generating apparatus according
to Claim 1, wherein the sound absorbing material
has a hydrophilicity or a water repellency on a sur-
face of the sound absorbing material exposed to the
curved passage (50).

3. The outdoor power generating apparatus according
to Claim 1 or Claim 2, wherein the diversion passage
(7) is defined by using an inner wall surface (12i) of
the housing (1) so as to guide the exhaust gas to
downwardly flow in a direction of gravity.

4. The outdoor power generating apparatus according
to any one of Claims 1 to 3, wherein the diversion
passage (7) is provided with a sound absorbing body
(9), which is made of the sound absorbing material
and which has the hydrophilicity or the water repel-
lency on a surface of the sound absorbing body (9)
exposed to the diversion passage (7).

5. The outdoor power generating apparatus according
to Claim 1 or Claim 3, wherein an area of the exhaust
passage (4) located relatively closer to the generator
chamber (10) is formed to have a hyrdophilicity and
an area of the exhaust passage (4) located relatively
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closer to the exhaust port (8) is formed to have a
hydrophobicity.

6. The outdoor power generating apparatus according
to any one of Claims 1 to 5, wherein the diversion
passage (7) is defined by the side wall portion (12)
of the housing (1) and a diversion member (70) facing
the side wall portion (12), and wherein, in a case
where a length of the diversion member (70) in the
direction of gravity is set as LA and a length of the
diversion member (70) extending in a direction or-
thogonal to the side wall portion (12) is set as DA, a
value obtained by dividing LA by DA is set to fall
within a range from five and one hundred.

7. The outdoor power generating apparatus according
to any one of Claims 1 to 6, wherein the weir member
(6) includes an inclined portion (61 c), the exhaust
gas flowing at a downstream side relative to the weir
passage (62) in the flow direction is guided to flow
in a different direction from a flow direction along
which the exhaust gas flows within the weir passage
(62) by means of the inclined portion (61 c), and the
diversion passage (7) changes the flow direction of
the exhaust gas in the direction orthogonal to the
flow direction along which the exhaust gas flows from
the outlet opening (50p) of the curved passage (50)
towards the weir passage (62).
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