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Description

Technical Field

[0001] The present invention relates to a drainpipe
having a new structure by which freezing of fluid flowing
inside the drainpipe can be inhibited, which enables to
prevent blockage of the pipe due to freezing of the fluid.

Background Art

[0002] In a cold region, there is a need to discharge,
for example, snow accumulated on a roof in winter, to
the ground efficiently via a drainpipe. In this regard, there
is a problem that discharging water freezes inside the
drainpipe or at an end portion on a downstream side of
the drainpipe, whereby the drainpipe is blocked. If the
drainpipe is blocked, the water is not discharged smooth-
ly, whereby sometimes the water leaks indoors.
[0003] As a method of preventing freezing of discharg-
ing water inside the drainpipe, generally, a method of
providing heat energy inside the drainpipe from outside,
using a cord-shaped heater and the like is adopted (see
Patent Document 1 for example). However, in such a
method, a heater having a same height as a height of
building is needed, whereby a running cost becomes
large. In addition to this, a huge maintenance cost due
to breakage and the like is required. Also, in a severely
cold region, sometimes the drainpipe is installed indoors,
whereby there is a large problem of installation space
and design of the drainpipe.

Citation List

Patent Literatures

[0004] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. H10-321356

Summary of the Invention

Problems to be Solved by the Invention

[0005] The present invention has been made consid-
ering the above conventional technique, and an object
of the present invention is to provide a drainpipe that
enables to hydrodynamically inhibit freezing of fluid to
thereby prevent blockage of the pipe without providing
heat energy from outside.

Means for Solving the Problems

[0006] The inventers of the present invention have pre-
sumed that freezing of fluid inside the drainpipe and
blockage of the drainpipe are occurred by the following
mechanism.

(I) For example, snow accumulated on roof gradually

melts. Normally, meltwater does not flow into the
drainpipe in large quantity, but discharges gradually
streaming down inner wall of the drainpipe. In such
a case, liquid membrane is formed across a relatively
wide area of the inner wall of the pipe, whereby
stream of the meltwater easily diverges. Therefore,
influence from surface tension becomes large to low-
er flowing speed of the meltwater, and at the same
time, contact area of the water with air becomes large
whereby temperature decrease is promoted, as a
result, discharging water becomes easy to freeze.
Because of this, blockage of the drainpipe due to
freezing of the discharging water inside the drainpipe
occurs.
(II) Even though not freezing inside the drainpipe,
the discharging water freezes at an end portion on
a downstream side of the drainpipe to thereby be-
come an ice pillar. The ice pillar is easily made es-
pecially on a surface of cut area of the end portion
on the downstream side of the drainpipe (thickness
portion of the drainpipe). As mentioned above, the
discharging water that came into liquid membrane
in the drainpipe diverges because of its unsteady
stream, which makes ice pillars everywhere at the
end portion on the downstream side of the drainpipe.
The ice pillars grow as time passes, and their adja-
cent grown pillars are joined together to be a large
block, whereby eventually blockage occurs due to
freezing of the discharging water at the end portion
on the downstream side of the drainpipe.

[0007] The inventors of the present invention, based
on the above presumption, proceeded with an intensive
study about a structure of the drainpipe that enables to
hydrodynamically inhibit freezing of fluid to thereby pre-
vent blockage of the drainpipe. The inventors have found
out, as a result of the study, that it is possible to inhibit
the freezing of the fluid to thereby prevent blockage of
the pipe by the following structure and method.

(1) By making flow of the fluid not to diverge, or by
preventing the fluid from becoming liquid membrane,
it is possible to inhibit freezing of the fluid inside the
drainpipe. More specifically, by concentrating the
flow of the fluid, it is possible to reduce influence of
surface tension, to thereby increase the flowing
speed of the fluid. At the same time, it is possible to
reduce the contact area with air, to thereby inhibit
temperature decrease. Because of this, it is possible
to inhibit freezing of the fluid to thereby prevent block-
age inside the drainpipe.
(2) In order to concentrate the flow of the fluid, it is
effective that inner wall of the pipe comprises a con-
cave portion or a groove along a flowing direction of
the fluid (longitudinal direction of the pipe).
(3) By concentrating the flow of the fluid, it is possible
to limit the place where the ice pillars are made at
the end portion on the downstream side of the drain-
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pipe. That is, at the end portion on the downstream
side of the drainpipe, since the ice pillars are not
adjacent to each other, it is possible to inhibit the ice
pillars from growing in a circumferential direction and
the like, to thereby prevent the blockage of the end
portion on the downstream side of the drainpipe.
(4) By providing a projecting portion to the end por-
tion on the downstream side of the drainpipe, it is
possible to make the ice pillars concentrating in a
top end of the projecting portion. This makes it pos-
sible to inhibit growing of the ice pillars, to thereby
prevent the blockage of the end portion on the down-
stream side of the drainpipe. Especially, it is effective
to design the drainpipe such that the projecting por-
tion exists directly below the flow of the fluid.
(5) By making the end portion on the downstream
side of the drainpipe thin-walled, it is possible to re-
duce the amount of the fluid retained at the end por-
tion on the downstream side of the drainpipe. This
makes it possible to further inhibit growing of the ice
pillars, to thereby prevent the blockage of the end
portion on the downstream side of the drainpipe.
(6) A thickness of a base portion of the ice pillar came
out at the end portion on the downstream side of the
drainpipe depends on the flowing speed of the fluid
or pipe wall thickness of the end portion on the down-
stream side of the drainpipe. By increasing the flow-
ing speed of the fluid and at the same time making
the end portion on the downstream side of the drain-
pipe thin-walled, it is possible to keep the base por-
tion of the ice pillar thin, to thereby make the ice pillar
easy to break. Namely, since the ice pillar breaks
before growing, it is possible to inhibit growing of the
ice pillar, to thereby prevent blockage of the end por-
tion on the downstream side of the drainpipe.
(7) By carrying out water repelling treatment to the
inner wall of the drainpipe or to the end portion on
the downstream side of the drainpipe, it is possible
to prevent generation of the liquid membrane to
thereby increase the flowing speed of the fluid. It is
also possible to reduce the amount of liquid drops
that gathers to the end portion of the downstream
side. This makes it possible to prevent blockage in-
side the drainpipe and blockage of the end portion
on the downstream side of the drainpipe.
(8) By making the drainpipe have a double-pipe
structure to thereby provide an air layer between an
inner pipe and an outer pipe, it is possible to make
the air layer function as a heat insulting layer, which
enables inhibiting temperature decrease inside the
pipe, even when the temperature outside the drain-
pipe is decreased rapidly.

[0008] The present invention has been made based
on the above findings. Namely, a first aspect of the
present invention is a drainpipe comprising a concentrat-
ing flow path to concentrate a flow of fluid on inner wall
of the drainpipe.

[0009] In the present invention, "fluid" means any fluid
that can stream down the inner wall of the pipe. The
present invention can be widely applied to even a case
to flow a fluid other than water (organic solvents and the
like) as well, as the invention that can prevent pipe block-
age due to freezing of the fluid. However, as a configu-
ration in which effect of the present invention is remark-
ably seen, it is preferable to apply to water discharge of
snowmelt and the like in a cold region. In the present
application, "cold region" refers to a region where the
temperature is below freezing (0°C or less), preferably
-5°C or less, more preferably -10°C or less, still preferably
-15°C or less. The term "drainpipe" mostly refers to a
pipe that can flow discharging water, but not limited to
this. The present invention can be applied as a water
supplying pipe, pipework and the like that can prevent
blockage of pipe due to freezing of fluid, and a configu-
ration thereof can be included in the present invention.
However, as a configuration in which effect of the present
invention is remarkably seen, it is preferable to apply as
a drainpipe installed to a house or a building in a cold
region and used for water discharge. More specifically,
"concentrating flow path to concentrate a flow of fluid"
refers to a flow path capable of increasing the flowing
speed of fluid to thereby inhibit generation of liquid mem-
brane and diverged stream, by concentrating the flow of
fluid.
[0010] In the first aspect of the present invention, the
concentrating flow path is preferably arranged in a linear
fashion along the longitudinal direction of the pipe, since
the arrangement exerts the effect of freezing prevention
and the effect of pipe blockage prevention due to the
freezing more notably by the present invention.
[0011] In the first aspect of the present invention, it is
preferable that the concentrating flow path is a concave
portion or a groove arranged on the inner wall of the pipe
along a flowing direction of fluid (especially preferably,
the longitudinal direction of the pipe). This configuration
makes it possible to concentrate the flow of the fluid more
efficiently, to thereby increase the flowing speed.
[0012] The drainpipe according to the first aspect of
the present invention preferably has a configuration in
which the concentrating flow path has a corner portion
in a cross sectional shape of the drainpipe. In other
words, the concentrating flow path preferably has an
apex convexed toward outside of the pipe in a cross sec-
tional shape of the concentrating flow path. For example,
in a case that a concave portion or a groove is provided
as the concentrating flow path, preferably bottom of the
concave portion or the groove is the corner portion.
[0013] In the first aspect of the present invention, a
plurality of the concentrating flow paths may be provided
on the inner wall of the pipe.
[0014] In this case, a wall can be provided along the
flow paths between one of the plurality of the concentrat-
ing flow paths and another concentrating flow path of the
plurality of the concentrating flow paths. This makes it
possible to inhibit the fluid from flowing over from one of
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the plurality of the concentrating flow paths into adjacent
another one of the plurality of the concentrating flow paths
to thereby concentrate the flow of the fluid more efficient-
ly.
[0015] In the first aspect of the present invention, it is
preferable that a projecting portion is provided to the end
portion on the downstream side of the pipe. The term "a
projecting portion is provided" refers that a part of the
end portion on the downstream side of the pipe is ex-
tended in an outflow direction of the fluid. This makes it
possible to generate ice pillars concentrating to a top end
of the projecting portion, to thereby prevent the blockage
of the end portion on the downstream side of the drain-
pipe.
[0016] In the first aspect of the present invention, pref-
erably the end portion on the downstream side of the pipe
is made to be thin-walled compared with a portion on an
upstream side. This makes the ice pillars generated at
the end portion break on their own whereby it is possible
to inhibit growing of the ice pillars.
[0017] In the first aspect of the present invention, it is
preferable that water repelling treatment is carried out to
the inner wall and/or the end portion on the downstream
side of the pipe. This makes it possible to increase the
flowing speed of the fluid, and it is also possible to inhibit
growing of the ice pillars at the end portion on the down-
stream side of the drainpipe. As the "water repelling treat-
ment", any of different kind of water repelling treatments
can be adopted, such as a configuration in which a known
water repelling agent is applied, a configuration in which
a surface structure of the inner wall and the end portion
is controlled to be a water-shedding surface and the like.
[0018] In the first aspect of the present invention, pref-
erably an outer pipe to cover the pipe is further comprised
to make the present invention have a double-pipe struc-
ture. By providing the outer pipe, it is possible to protect
the pipe having a concentrating flow path (inner pipe) to
thereby improve durability of the drainpipe. Also, since
an air layer can be formed between the inner pipe and
the outer pipe, heat insulting effect can be promised.
[0019] The drainpipe according to the first aspect of
the present invention is suitable as a drainpipe used for
preventing freezing, in other words, the drainpipe can be
suitably applied as a drainpipe to discharge water, in a
place where the temperature is below freezing (0°C or
less), preferably -5°C or less, more preferably -10°C or
less, still preferably -15°C or less.
[0020] A second aspect of the present invention is a
method of preventing blockage of a drainpipe due to
freezing of fluid flowing inside the drainpipe, the method
comprising providing a concentrating flow path to con-
centrate stream of the fluid, to thereby increase flowing
speed of the fluid in the concentrating flow path.
[0021] In the second aspect of the present invention,
preferably the fluid is flowed streaming down the inner
wall of the pipe. In other words, the second aspect of the
present invention is a method of preventing the drainpipe
from being blocked due to freezing of the fluid flowing

inside the drainpipe, the method preferably comprising
the steps of: discharging the fluid such that the fluid
streams down the inner wall; and providing a concentrat-
ing flow path to concentrate the flow of the fluid in the
inner wall of the pipe to thereby increase flowing speed
of the fluid in the concentrating flow path.
[0022] Especially, in the second aspect of the present
invention, it is preferable that the drainpipe is installed
such that the longitudinal direction of the pipe and a ver-
tical direction correspond to each other, to thereby flow
the fluid down with the fluid streaming from an upper end
side to a lower end side of the pipe. This is because the
effect of freezing prevention and the effect of pipe block-
age prevention by the present invention are exerted more
notably. In the present invention, "the longitudinal direc-
tion of the pipe and a vertical direction correspond to
each other" does not necessary mean that the longitudi-
nal direction of the pipe and the vertical direction com-
pletely correspond to each other, but 65° of difference
(that is, an angle between the longitudinal direction of
the pipe and the horizontal direction is 85° or more to 95°
or less) is allowed as an error range. Further, there is no
need that "the longitudinal direction of the pipe and the
vertical direction correspond to each other" for entire part
of the drainpipe, and the present invention includes a
drainpipe that has at least a part in which "the longitudinal
direction of the pipe and the vertical direction correspond
to each other".
[0023] In the second aspect of the present invention
as well, the concentrating flow path is preferably ar-
ranged in a linear manner along the longitudinal direction
of the pipe, since the arrangement exerts the effect of
freezing prevention and the effect of pipe blockage pre-
vention due to the freezing more notably by the present
invention.
[0024] In the second aspect of the present invention
as well, it is preferable that the concentrating flow path
is a concave portion or a groove arranged on the inner
wall of the pipe along the flowing direction of fluid (espe-
cially preferably, the longitudinal direction of the pipe)..
[0025] In the second aspect of the present invention
as well, the concentrating flow path of the drainpipe pref-
erably has a corner portion in a cross sectional shape of
the drainpipe.
[0026] Also, in the second aspect of the present inven-
tion, a plurality of the concentrating flow paths can be
arranged in the inner wall of the pipe.
[0027] In this case, a wall can be provided along the
flow path between one of the plurality of the concentrating
flow paths and another one of the plurality of the concen-
trating flow paths.
[0028] Also, in the second aspect of the present inven-
tion, by providing a projecting portion to the end portion
on the downstream side of the pipe, it is possible to inhibit
growing of the ice pillars more efficiently.
[0029] Also, in the second aspect of the present inven-
tion, by making the end portion on the downstream side
of the pipe thin-walled compared with a portion on the
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upstream side, it is possible to inhibit growing of the ice
pillars further efficiently.
[0030] Further, in the second aspect of the present in-
vention, by applying a water repelling treatment to the
inner wall and/or the end portion on the downstream side
of the pipe, it is possible to prevent freezing of the fluid
and blockage more efficiently.
[0031] Further, by making the pipe a double-pipe struc-
ture providing an outer pipe to cover the pipe, it is possible
to obtain effects of inner pipe protection and heat insult-
ing.
[0032] A third aspect of the present invention is an in-
stallation structure of the drainpipe, wherein the drainpipe
according to the first aspect of the present invention is
installed.
[0033] In the third aspect of the present invention, it is
preferable to have a structure in which the fluid flows
streaming down the inner wall of the pipe. Especially, it
is preferable to have an installation structure, by installing
the drainpipe such that the longitudinal direction of the
pipe and the vertical direction correspond to each other,
in which the fluid flows streaming down from the upper
end side to the lower end side of the pipe. This is because
the installation structure exerts the effects of freezing pre-
vention and pipe blockage prevention more efficiently.
[0034] The installation structure of the third aspect of
the present invention is especially suitable as an instal-
lation structure for freezing prevention, in other words, it
is preferable as an installation structure of the drainpipe
in a place where the temperature is below freezing (0°C
or less), more preferably -10°C or less, still preferably
-15°C or less.

Effects of the Invention

[0035] According to the present invention, by concen-
trating the flow of the fluid inside the drainpipe, it is pos-
sible to increase the flowing speed of the fluid, and at the
same time, it is possible to discharge the fluid only from
a part of the end portion on the downstream side of the
drainpipe. This makes it possible to inhibit freezing of the
fluid inside the drainpipe, and at the same time, it is pos-
sible to inhibit growing of the ice pillars at the end portion
on the downstream side of the drainpipe. That is, accord-
ing to the present invention, it is possible to hydrodynam-
ically inhibit freezing of the fluid, to thereby prevent block-
age of the drainpipe without providing heat energy from
outside.

Brief Description of the Drawings

[0036]

Figs. 1A and 1B are schematic views to illustrate a
concept of the present invention, Fig. 1A is an ex-
ample of a conventional technique, and Fig. 1B is an
example of the present invention;
Fig. 2 is a schematic view to illustrate a drainpipe 10

according to the present invention;
Fig. 3 is a view schematically showing a cross sec-
tional shape of the drainpipe 10 according to the
present invention;
Fig. 4 is a schematic view to illustrate one example
of manufacturing method of the drainpipe 10 accord-
ing to the present invention;
Fig. 5 is a view schematically showing a cross sec-
tional shape of a drainpipe 20 according to the
present invention;
Fig. 6 is a view schematically showing cross section-
al shapes of drainpipes 30 and 40 according to the
present invention;
Fig. 7 is a schematic view to illustrate a drainpipe 50
according to the present invention;
Fig. 8 is a schematic view to illustrate the drainpipe
50 according to the present invention;
Fig. 9 is a schematic view to illustrate flow of fluid in
the drainpipe 50 according to the present invention;
Fig. 10 is a schematic view to illustrate a drainpipe
60 according to the present invention;
Fig. 11 is a schematic view to illustrate a drainpipe
70 according to the present invention;
Fig. 12 is a schematic view to illustrate the drainpipe
70 according to the present invention;
Fig. 13 is a view schematically showing cross sec-
tional shape of a drainpipe 80 according to the
present invention;
Fig. 14 is a schematic view to illustrate a drainpipe
90 according to the present invention;
Fig. 15 is a schematic view to illustrate a drainpipe
100 according to the present invention;
Fig. 16 is a view schematically showing a cross sec-
tional shape of the drainpipe 100 according to the
present invention;
Fig. 17 is a schematic view to illustrate a drainpipe
110 according to the present invention;
Fig. 18 is a schematic view to illustrate one example
of flow of fluid that flows into a drainpipe;
Fig. 19 is a schematic view to illustrate one example
of a configuration of an end portion of a drainpipe;
Figs. 20A and 20B are views showing experimental
results, Fig. 20A is a case in which a conventional
cylindrical drainpipe is used, and Fig. 20B is a case
in which a drainpipe according to the present inven-
tion is used.

Modes for Carrying out the Invention

1. Drainpipe

[0037] The drainpipe according to the present inven-
tion has a feature in comprising a concentrating flow path
on the inner wall of the pipe to concentrate the flow of
fluid. That is, as shown in Fig. 1, especially in a case in
which a fluid flows streaming down inner wall of a drain-
pipe that is installed such that a longitudinal direction of
the pipe and the vertical direction correspond to each
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other, when the drainpipe is a conventional drainpipe,
the flow of the fluid becomes unsteady then diverges, or,
a fluid membrane is generated (Fig. 1A), whereby making
the fluid frozen inside the drainpipe and generating and
growing a lot of ice pillars at an end portion on the down-
stream side of the drainpipe. On the other hand, in the
drainpipe according to the present invention, flow of the
fluid is concentrated to the concentrating flow path (Fig.
1B), whereby reducing influence of surface tension to
increase flowing speed of the fluid, and at the same time,
whereby limiting generating points of the ice pillars at the
end portion on the downstream side of the drainpipe, to
thereby inhibit freezing of the fluid inside the drainpipe
and growing the ice pillars at the end portion on the down-
stream side of the drainpipe. Hereinafter, specific exam-
ples of drainpipes that comprise the concentrating flow
path will be described.

1.1. First embodiment

[0038] In Figs. 2 and 3, a drainpipe 10 according to a
first embodiment of the present invention is schematically
shown. Fig. 2 is a perspective view of the external of the
drainpipe 10, Fig. 3 is a view schematically showing a
cross sectional shape taken along III-III in Fig. 2 and seen
in the direction of the arrows. As shown in Fig. 2, the
drainpipe 10 is a pipe extending in the longitudinal direc-
tion having a predetermined cross sectional shape.
[0039] As shown in Fig. 3, on an inner wall of the drain-
pipe 10, concave portions 10a, 10a,... and convex por-
tions 10b, 10b, ... arranged along a flowing direction of
the fluid (the longitudinal direction of the pipe) are com-
prised. Here, in the drainpipe 10, each concave portion
10a and each convex portion 10b are arranged alternate-
ly. In the drainpipe 10, since it is possible to concentrate
the flow to the concave portion 10a, the concave portion
10a can function as the concentrating flow path. Also, by
arranging the convex portion 10b between adjacent con-
cave portions 10a, 10a, it is possible to inhibit the fluid
from flowing over from one concave portion 10a of the
adjacent concave portions 10a, 10a into the other con-
cave portion 10a of the adjacent concave portions 10a,
10a, to thereby inhibit diverging of flow of the fluid.
[0040] The drainpipe 10 shown in Fig. 3 is configured,
in both of the concave portion 10a and the convex portion
10b,by curved surfaces. In other words, the drainpipe 10
does not have a corner portion in a cross sectional shape.
Normally, ice pillars in the end portion on the downstream
side of the drainpipe are easily generated at a corner
portion of end surface. In the drainpipe 10, by making
the drainpipe 10 not to have a corner portion in the cross
sectional shape, it is possible to further inhibit generating
of the ice pillars in the end portion on the downstream
side of the drainpipe 10. However, the inventors have
found out as follows by the intensive study. As a drainpipe
100 mentioned below (see Figs. 15 and 16), in a case
that the above mentioned concave portion is shaped in
a manner to have an apex (symbol 100c in Fig. 16) con-

vexed toward outside of the pipe (that is, in a case that
bottom of the concave portion provided on the inner wall
of the drainpipe is a corner portion), the end portion on
the downstream side of the drainpipe is easy to be a
generation point of an ice pillar since liquid drops tend to
be gathered thereto. However, it is possible to increase
the flowing speed of the fluid in the concave portion, then
the fluid becomes easy to flow from one part of the end
portion on the downstream side of the drainpipe, whereby
the ice pillar is difficult to grow in a circumferential direc-
tion or toward a center direction. In other words, even if
there is a drawback that the liquid drops tend to be gath-
ered in the lower end portion, as the drainpipe 100 men-
tioned below, it is effective to prioritize the function to
discharge the fluid from one part.
[0041] Diameter of the drainpipe 10 (a largest outer
diameter of a cylindrical pipe that can be inserted in the
drainpipe, length D in Fig. 3) is normally 70 mm to 120
mm, but not limited to this range. The diameter of the
drainpipe 10 can be adjusted in accordance with an as-
sumed flowing amount of the fluid (discharging amount).
Depth of the concave portion 10a (a distance between a
straight line connecting each apex of the adjacent convex
portions 10b, 10b and the bottom portion of the concave
portion 10a between the adjacent convex portions 10b,
10b,a length d in Fig. 3) is, when defining the depth as a
ratio of a length d to the above length D (d/D), normally
from 0.1 to 0.4, but not limited to this range. The depth
of the concave portion 10 can be adjusted in accordance
with the assumed flowing amount. Entire length of the
drainpipe 10 may be arbitrarily adjusted corresponding
to installation location.
[0042] Material of the drainpipe 10 is not particularly
limited. A metal such as stainless steel and the like, or,
plastics such as polyvinyl chloride and the like, which has
been used as a material to configure a drainpipe can be
adequately chosen. Particularly, it is preferable to use a
metal such as stainless steel in view of durability.
[0043] The drainpipe 10 can be manufactured by var-
ious methods. For example, the drainpipe 10 can be con-
tinuously formed by various forming methods such as
extrusion molding and the like. The drainpipe 10 also can
be manufactured easily, as shown in Fig. 4, by preparing
a sheet-shaped body 10’ provided with the concave por-
tions 10a, 10a, ... and the convex portions 10b, 10b, ...
alternately, and lapping both end portions of the sheet-
shaped body 10’ facing to each other to join them.
[0044] As shown the above, according to the drainpipe
10, by concentrating the flow of the fluid to the concave
portions 10a, 10a, ..., it is possible to increase the flowing
speed of the fluid in the concave portion 10a, and in the
end portion on the downstream side of the drainpipe, it
is also possible to outflow the fluid only from the concave
portion 10a. This makes it possible to inhibit freezing of
the fluid inside the pipe, and at the same time, it is pos-
sible to inhibit growing of the ice pillars at the end portion
on the downstream side of the drainpipe. In other words,
according to the drainpipe 10, it is possible to hydrody-
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namically inhibit freezing of the fluid, to thereby prevent
blockage of the drainpipe, without providing heat energy
from outside.
[0045] Meanwhile, the inventors of the present inven-
tion have found out that when snow accumulated on a
roof of a house or a building is discharged by a drainpipe,
discharging water freezes easily with getting close to the
downstream side of the drainpipe. In other words, as the
discharging water gets close to the ground, the discharg-
ing water becomes easy to freeze. In this view point, the
drainpipe to be installed to a house or a building can be
configured such that only a part where the discharging
water easily freezes (for example, only the downstream
side of the drainpipe) has a structure like the drainpipe
10 according to the present invention.

1.2. Second embodiment

[0046] In Fig. 5, a cross-sectional surface of the drain-
pipe 20 according to a second embodiment of the present
invention is schematically shown. As shown in Fig. 5, at
the inner wall of the drainpipe 20, the concave portions
20a, 20a, ... and the convex portions 20b, 20b, ... provid-
ed along the flowing direction of the fluid (the longitudinal
direction of the pipe) are comprised. On top portions of
the convex portions 20b, 20b, ..., walls 20c, 20c, ... are
provided respectively along the flowing direction of the
fluid (the longitudinal direction of the pipe). The drainpipe
20 has the same configuration as that of the above men-
tioned drainpipe 10, except for comprising the walls 20c,
20c, ....
[0047] In the drainpipe 20, height of each wall 20c of
the walls 20c, 20c, ... (length h in Fig. 5) can be ade-
quately adjusted corresponding to assumed flowing
amount of the fluid. For example, the height of the wall
20c can be same as depth of the concave portion 20a.
The material of the wall 20c is not particularly limited. By
comprising the walls 20c, 20c, ..., the drainpipe 20 can
inhibit the fluid from flowing over from one concave por-
tion 20a of the concave portions into its adjacent another
concave portion 20a of the concave portions, to thereby
concentrate the flow of the fluid more efficiently. Howev-
er, as mentioned above, the generation of the ice pillars
at the end portion on the downstream side of the drain-
pipe tends to occur at the corner of the end surface.
Therefore, in the drainpipe 20, the ice pillars are easy to
come out at the corner of the end portion on the down-
stream side of the drainpipe (portion where the concvex
portion 20b and the wall 20c have contact to each other).
In this viewpoint, the wall 20c can be configured such
that the wall 20c is installed up to near the end portion
on the downstream side of the drainpipe so that the cor-
ner is not created at the end portion on the downstream
side.

1.3. Third embodiment

[0048] In the above description, a configuration in

which the concave portion and the convex portion are
provided to the drainpipe, and outer wall of the drainpipe
has a waved shape in accordance with the shapes of the
concave portion and the convex portion was shown as
an example. However, the present invention is not limited
to this configuration. Shape of the outer wall of the
present invention is not particularly limited, as long as
the present invention has a configuration in which the
inner wall comprises the concentrating flow path. For ex-
ample, the outer wall of the present invention can be con-
figured such as a drainpipe 30, which comprises an outer
wall having a circular shape, as shown in Fig. 6A.

1.4. Fourth embodiment

[0049] In the above description, the concave portion
and the convex portion are explained as they are config-
ured by curved surfaces. However, the present invention
is not limited to this configuration. For example, the
present invention can be configured such as a drainpipe
40 comprising a rectangular concave portion (groove)
40a and a convex portion 40b, as shown in Fig. 6B. Or,
the present invention can be configured such as the
drainpipe 100, which is mentioned below (Figs. 15 and
16), comprising a concave portion 100a that has a corner.

1.5. Fifth embodiment

[0050] In the above description, a configuration in
which the present invention comprised a plurality of con-
cave portions is explained. However, the present inven-
tion is not limited to this configuration. Hereinafter, a
drainpipe provided with only one concave portion will be
explained as a fifth embodiment.
[0051] A drainpipe 50 according to the fifth embodi-
ment of the present invention is shown in Figs. 7, 8A and
8B. Fig. 7 is a view schematically showing appearance
of the drainpipe 50. Fig. 8A is a view schematically show-
ing a cross sectional shape taken along VIIIa-VIIIa of Fig.
7 and seen in the direction of the arrows. Fig. 8B is a
view schematically showing a cross sectional shape tak-
en along VIIIb-VIIIb of Fig. 7 and seen in the direction of
the arrows. As shown in Fig. 7, the drainpipe 50 has a
configuration in which an upper drainpipe 51 and a lower
drainpipe 52 are connected.
[0052] As shown in Figs. 7 and 8A, the upper drainpipe
51 is a cylinder-shaped pipe. As the drainpipe 51, a drain-
pipe that has been conventionally used can be applied.
On the other hand, as shown in Figs. 7 and 8B, the lower
drainpipe 52 is comprised of a tilted portion 53 and a
vertical portion 54 connected to an end portion on the
downstream side of the tilted portion 53. Further, at an
inner wall of the lower drainpipe 52, a convex portion 52a
is provided along the flowing direction of fluid. As obvious
from Fig. 7, the upper drainpipe 51 is connected to an
upper end of the tilted portion 53 of the lower drainpipe
52, and the fluid flowed in from an upper end of the upper
drainpipe 51 goes through the tilted portion 53 and the
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vertical portion 54 to be discharged from an end portion
on the downstream side of the lower drainpipe 52.
[0053] The flow of the fluid in the drainpipe 50 is shown
in Fig. 9. As shown in Fig. 9, the fluid flowed in from the
upper end of the upper drainpipe 51 flows down to lower
side, then in the tilted portion 53, flows in a manner to
concentrate to the concave portion 52a. The fluid con-
centrated to the concave portion 52a in the tilted portion
53, without diverging to the end, flows from the concave
portion 52a of the tilted portion 53 into the vertical portion
54 along the concave portion 52a thereof, thereto flow
out from the end portion on the downstream side of the
concave portion 52a of the vertical portion 54.
[0054] As explained above, in the drainpipe 50 as well,
it is possible to make the concave portion 52a function
as the concentration flow path. Therefore, it is possible
to increase the flowing speed of the fluid in the concave
portion 52a, and at the same time, it is possible to dis-
charge the fluid only from the concave portion 52a at the
end portion on the downstream side of the drainpipe 50.
This makes it possible to inhibit freezing of the fluid inside
the pipe, and at the same time, it is possible to inhibit
growing of the ice pillars at the end portion on the down-
stream side of the drainpipe. In other words, according
to the drainpipe 50, it is possible to hydrodynamically
inhibit freezing of the fluid, to thereby prevent blockage
of the drainpipe without providing heat energy from out-
side.

1.6. Sixth embodiment

[0055] An appearance of a drainpipe 60 according to
a sixth embodiment of the present invention is schemat-
ically shown in Fig. 10. As shown in Fig. 10, the drainpipe
60 has a same cross sectional shape as that of the drain-
pipe 10. In addition to this, the drainpipe 60 comprises
projecting portions 60d, 60d, ... in an end portion on the
downstream side of the drainpipe. Each projecting por-
tion 60d of the projecting portions 60d, 60d, ... is provided
on extension of a downstream side of a concentrating
flow path (concave portion) of the drainpipe 60, having
a shape of tapering off to the end portion (convexed).
The projecting portion 60d can be provided integral with
the concentrating flow path, or can be provided separate-
ly from the concentrating flow path.
[0056] According to the drainpipe 60 that comprises
the projecting portion 60d as described above, fluid that
flows inside the drainpipe falls in drops and outflows from
a tapered top end of the projecting portion 60d. That is,
in the downstream side of the drainpipe 60, it is possible
to generate the ice pillars concentrating to the top end of
the projecting portion 60d to thereby inhibit growing the
ice pillars in a circumferential direction. As a result of this,
it is possible to prevent blockage of the top end on the
downstream side of the drainpipe. In particular, by pro-
viding the projecting portion 60d on extension of the
downstream side of the concentrating flow path, it is pos-
sible for the fluid flowed in the concentrating flow path to

easily reach the top end of the projecting portion 60d.
This makes it possible to efficiently generate the ice pil-
lars only to the top end of the projecting portion 60d.
However, even when the projecting portion 60d is not
provided on extension of the downstream side of the con-
centrating flow path, the fluid flowed in the concentrating
flow path streams down an end face from an upper end
side of the projecting portion to reach the top end of the
projecting portion, which also makes it possible to gen-
erate the ice pillars preferentially to the top end of the
projecting portion 60d.

1.7. Seventh embodiment

[0057] A drainpipe 70 according to a seventh embod-
iment of the present invention is schematically shown in
Figs. 11, 12A and 12B. Fig. 11 is a view to show an ap-
pearance of the drainpipe 70, Fig. 12A is a cross sectional
view seen as a planar view (seen from the arrow XIIa of
Fig. 11), and Fig. 12B is a cross sectional view of bottom
surface (seen from the arrow XIIb of Fig. 11). As is obvi-
ous from Figs. 11 and 12, the drainpipe 70 has concave
portions 70a, 70a, ... and convex portions 70b, 70b, ...
that are same as the concave portions and the convex
portions of the drainpipe 10, on inner wall from an end
portion of the upstream side to an end portion on the
downstream side of the drainpipe 70, and is thin-walled
at the end portion on the downstream side compared with
the upstream side.
[0058] In the drainpipe 70, by making the end portion
on the downstream side of the drainpipe thin-walled, it is
possible to reduce the amount of the fluid that gathers to
the end portion on the downstream side. This makes it
possible to further inhibit the growing of the ice pillars, to
thereby prevent the blockage of the end portion on the
downstream side of the drainpipe more efficiently. Also,
a thickness of a base portion of the ice pillar generated
at the end portion on the downstream side of the drain-
pipe depends on the flowing speed of the fluid and the
pipe wall thickness of the end portion on the downstream
side of the drainpipe. As with the drainpipe 70, by pro-
viding the concave portion 70a to increase the flowing
speed of the fluid, and at the same time by making the
end portion on the downstream side of the drainpipe thin-
walled, it is possible to keep the base portion of the ice
pillars thin thereby making the ice pillars break easily. In
other words, according to the drainpipe 70, since the ice
pillars break on their own, it is possible to inhibit the grow-
ing of the ice pillars to thereby prevent the blockage of
the end portion on the downstream side of the drainpipe
more efficiently.

1.8. Eighth embodiment

[0059] A cross sectional shape of a drainpipe 80 ac-
cording to an eighth embodiment of the present invention
is schematically shown in Fig. 13. As shown in Fig. 13,
the drainpipe 80 comprises an outer pipe 81 outside the
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drainpipe 10 (inner pipe) in a manner that the outer pipe
81 covers the drainpipe 10 to have a double-pipe struc-
ture. In the drainpipe 80, the outer pipe 81 is a cylindrical
pipe, and comprises an air layer 82 between the inner
pipe 10 and the outer pipe 81.
[0060] The double-pipe structure as in the drainpipe
80 makes it possible to protect the inner pipe 10 that
comprises the concentrating flow path, by the outer pipe
81. Also, by providing the air layer between the inner pipe
10 and the outer pipe 81, it is possible to make the air
layer function as a heat insulting layer. This makes it pos-
sible to reduce influence from the temperature of outside
of the pipe, to thereby further inhibit freezing of the fluid
inside the pipe.

1.9. Ninth embodiment

[0061] In the above description, a configurations in
which the concave portion and the groove arranged to
the inner wall of the pipe function as the concentrating
flow path has been explained. However, the present in-
vention is not limited to this configuration. A drainpipe 90
according to a ninth embodiment of the present invention
is schematically shown in Figs. 14A and 14B. Fig. 14A
is a view schematically shows an appearance of the
drainpipe 90, and Fig. 14B is a view to illustrate inner
structure of the drainpipe 90.
[0062] As shown in Fig 14A, the drainpipe 90 has a
same configuration as that of a conventional cylindrical
pipe in appearance. On the other hand, as shown in Fig.
14B, a plurality of strips 91a, 91a, ... and other plurality
of strips 91b, 91b, ... to adjust flow path are provided to
inner wall of the drainpipe 90. Each strip 91a of the plu-
rality of strips 91a, 91a, ... and each strip 91b of the other
plurality of strips 91b, 91b, ... are facing to each other,
with their adjacent sides inclining to downstream side. In
the drainpipe 90, as shown by the arrows in Fig. 14B,
flow of the fluid streaming down inner wall is controlled
by the strip 90a and the strip 90b, which makes it possible
to concentrate the flow between the strip 90a and the
strip 90b. That is, by directing the fluid from an upper end
to a lower end of the strip, it is possible to form the con-
centrating flow path between the strip 90a and the strip
90b, which makes it possible to increase the flowing
speed of the fluid in the concentrating flow path. Also, at
the end portion on the downstream side of the drainpipe,
it is possible to make the fluid discharge only from the
concentrating flow path. This makes it possible to inhibit
freezing of the fluid inside the pipe, and at the same time,
it is also possible to inhibit growing of the ice pillars at
the end portion on the downstream side of the pipe. As
described above, according to the drainpipe 90 that does
not comprise the concave portion or the groove as well,
by having the concentrating flow path, it is possible to
hydrodynamically inhibit freezing of the fluid, to thereby
prevent blockage of the drainpipe without providing heat
energy from outside.

1.10. Tenth embodiment

[0063] The drainpipe 100 according to a tenth embod-
iment of the present invention is schematically shown in
Figs. 15 and 16. As already described, as in the drainpipe
100, in a case that the concentrating flow path has an
apex convexed toward outside of the pipe in the cross
sectional shape (in other words, for example, in a case
that bottom portion of a concave portion 100a arranged
to inner wall of the drainpipe is regarded as a corner
portion 100c), in an end portion on the downstream side
of the drainpipe 100, liquid drops are easily retained to
the corner portion 100c then the corner portion 100c
tends to be a generation point of the ice pillars. However,
it is possible to increase the flowing speed of the fluid in
the concave portion 100a, whereby the fluid becomes
easy to flow from one place at the end portion on the
downstream side of the drainpipe 100, which makes it
difficult for the ice pillars to grow in the circumferential
direction and toward the center direction. That is, even
though there is a drawback that the liquid drops are easily
retained to the corner portion, it is more effective for pre-
venting blockage due to freezing of the pipe to give pri-
ority to a function to outflow the fluid from one place as
the drainpipe 100.
[0064] It is also effective to have a drainpipe in which
the upstream side is similar to the drainpipe 100 in shape,
and the downstream side is similar to the drainpipe 10 in
shape. In other words, increasing the flowing speed of
the fluid in the concave portion 100a on the upstream
side of the drainpipe, the downstream side of the drain-
pipe (for example, up to about 100 mm from the bottom
end portion) can be made having a shape similar to the
concave portion 10a.

1.11. Eleventh embodiment

[0065] A drainpipe 110 according to an eleventh em-
bodiment of the present invention is schematically shown
in Fig. 17. As shown in Fig. 11, on an inner wall of the
drainpipe 110, a concave portion or a groove that function
as the concentrating flow path is provided in a spinal man-
ner. Even though the concentrating flow path is formed
in a spinal manner, when the flowing amount of discharg-
ing water is large, the effect of the present invention is
exerted. However, when the flowing amount of the dis-
charging water is small, the discharging water is likely to
run over the concave portion or the groove having a spinal
shape, to thereby flow streaming down directly below.
Therefore, in view of exerting the effect of the invention
more notably, as described above, it is preferable to pro-
vide the concentrating flow path in a linear manner along
the longitudinal direction of the drainpipe.

1.12. Other embodiments

[0066] In the drainpipes of 10 to 110, by exercising
ingenuity in the structure of the inner wall of the drainpipe,
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it is possible to hydrodynamically inhibit freezing of the
fluid, to thereby prevent blockage of the pipe. On the
other hand, by attending water repelling treatment to the
inner wall and/or the end portion on the downstream side
of the pipe, it is possible to inhibit generation of liquid
membrane inside the pipe to thereby increase the flowing
speed of the fluid inside the pipe, at the same time it is
possible to reduce the amount of the fluid retained at the
end portion on the downstream side of the pipe. In this
case, by attending the water repellent treatment to the
inner wall of the drainpipe in a striping manner, a differ-
ence may be made in flow speed of the fluid between an
area where the water repellent treatment is applied and
an area where the water repellent treatment is not ap-
plied.
[0067] That is, according to the drainpipe in which the
water repellent treatment is applied, without providing
heat energy from outside, it is also possible to hydrody-
namically inhibit freezing of the fluid, to thereby prevent
blockage of the pipe. As a configuration of the water re-
pellent treatment, any of different kinds of water repelling
treatment can be adopted, such as a configuration in
which a known water treatment agent is applied, a con-
figuration in which a surface structure of the inner wall
and the end portion is controlled to be a water-shedding
surface and the like.
[0068] It is also effective to exercise ingenuity with a
configuration of introduction portion (vicinity of inlet) of
the drainpipe. Fig. 18 is a schematic view of the upper
surface of the drainpipe according to one embodiment
of the present invention to describe flow of the fluid in the
vicinity of inlet (flow of discharging water going toward
the inlet of the drainpipe). As shown in Fig. 18, the dis-
charging water that reached the vicinity of inlet of the
drainpipe is, as shown by arrows in the Fig., by slope or
groove arranged in the vicinity of inlet of the drainpipe,
directed to the concentrating flow path. That is, by exer-
cising ingenuity with the configuration of the vicinity of
inlet of the drainpipe so that the discharging water is di-
rected and flow in the concentrating flow path at the inlet
of the drainpipe, it is possible to further concentrate the
flow of the fluid inside the drainpipe, to thereby increase
the flowing speed of the fluid inside the pipe, and at the
same time, it is also possible to discharge the fluid only
from a part of the end portion on the downstream side of
the drainpipe. This makes it possible to inhibit freezing
of the fluid inside the drainpipe and inhibit growing of the
ice pillars at the end portion on the downstream side of
the drainpipe.
[0069] Further, it is also effective to exercise ingenuity
with a configuration of a discharging portion (vicinity of
lower end portion) of the drainpipe. Fig. 19 is a schematic
view to describe a configuration of the vicinity of the lower
end portion of the drainpipe 120 according to one em-
bodiment of the present invention. As shown in Fig. 19,
the lower end portion of the drainpipe 120 is connected
to a collection tub 125 provided in the ground. This con-
figuration makes the lower end portion of the drainpipe

120 heated by geothermal heat, to thereby further inhibit
freezing of the lower end portion. Or, if the water inside
the collection tub 125 does not freeze because of geo-
thermal heat, as shown in Fig. 19, by immersing the lower
end portion of the drainpipe 120 down below the surface
of the water in the collection tub 125, it is possible to
inhibit freezing of the lower end portion further efficiently.

2. Method of Preventing Blockage of Drainpipe

[0070] In the above, drainpipe itself as the present in-
vention has been described. On the other hand, the
present invention also has an aspect as a method of pre-
venting blockage of the drainpipe. That is, the method
according to the present invention is a method of pre-
venting blockage of a drainpipe due to freezing of fluid
flowing inside the drainpipe, which is a blockage prevent-
ing method of the drainpipe comprising providing a con-
centrating flow path to concentrate flow of the fluid is
provided to inner wall of the pipe, to thereby increase
flowing speed of the fluid in the concentrating flow path.
[0071] The configuration of the concentrating flowing
path and the like is as shown the above therefore the
description will be omitted. As described above, by the
method according to the present invention, it is possible
to hydrodynamically inhibit freezing of the fluid, to thereby
prevent blocking of the pipe without providing heat ener-
gy from outside.
[0072] In the blockage preventing method of the drain-
pipe according to the present invention, the effect is ex-
erted further notably when the fluid is discharged stream-
ing down the inner wall of the pipe. In other words, pref-
erably the method is a preventing method of blocking of
the drainpipe due to freezing of the fluid flowing inside
the drainpipe, the method comprising the steps of: dis-
charging the fluid streaming down an inner wall of the
pipe; providing a concentrating flow path to concentrate
the flow of the fluid, to thereby increase the flowing speed
of the fluid in the concentrating flow path.
[0073] In particular, it is preferable to install the drain-
pipe in a manner that a longitudinal direction of the pipe
and a vertical direction correspond to each other, to there-
by drain off the fluid with streaming from an upper end
side to a lower end side of the pipe. This is because the
configuration exerts further notably freezing prevention
effect and the effect of pipe blockage preventing due to
freezing of the fluid.
[0074] It should be noted that, the term "a longitudinal
direction of the pipe and a vertical direction correspond
to each other" refers that the longitudinal direction of the
pipe and the vertical direction do not have to completely
correspond to each other, but 65° of difference (that is,
an angle between the longitudinal direction of the pipe
and the horizontal direction is 85° or more to 95° or less)
is allowed as an error range.
Further, there is no need that "the longitudinal direction
of the pipe and the vertical direction correspond to each
other" for entire part of the drainpipe, and if at least a part
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of the drainpipe has a portion in which "the longitudinal
direction of the pipe and the vertical direction correspond
to each other", it is included to the present invention.

3. Installation structure of Drainpipe

[0075] The present invention also has an aspect as an
installation structure of the drainpipe that is shaped so
that the drainpipe is not to be blocked due to freezing of
fluid when fluid is flowed inside the drainpipe. That is, a
feature of the installation structure according to the
present invention is that, in the structure, the drainpipe
of the present invention described above is installed. In
particular, it is preferable that the drainpipe is installed
such that the longitudinal direction and a vertical direction
correspond to each other, and in such a case, exerts
further notably freezing prevention effect and the effect
of pipe blockage preventing due to freezing of the fluid
are exerted further notably.

Examples

[0076] Hereinafter, the drainpipe according to the
present invention will be further described in reference
to Examples, however, the present invention is not limited
to the specific embodiments described below.
[0077] Using the drainpipe 10 shown in Figs.2 and 3
and a conventional cylindrical drainpipe, presence or ab-
sence of blockage of the drainpipes, and difference in
growing of ice pillars were examined.
[0078] As the drainpipe 10, a drainpipe having a diam-
eter of D70 mm, ten concave portions each having a
depth of d13 mm, a pipe length of 1000 mm was em-
ployed. On the other hand, as the conventional cylindrical
drainpipe, a cylindrical drainpipe having a bore of 96 mm,
a pipe length of 1000 mm was employed. Experiment
was carried out in a room under a low temperature of
-15°C. After each portion of the drainpipe have had a
temperature of -15°C, water (2°C) was poured into the
drainpipe continuously from the upper portion of the
drainpipe. The flowing amount of discharging water was
each set as 200 ml/min, adjusted so that the discharging
water streamed down the inner wall of the drainpipe. The
state of each end portion on the downstream side of the
drainpipes after 7 hours from starting of the experiment
is shown in Figs. 20A and 20B. Fig. 20A shows a state
in a case the conventional cylindrical drainpipe was em-
ployed, and Fig. 20B shows a state in a case the drainpipe
10 according to the present invention.
[0079] As shown in Fig. 20A, when the conventional
cylindrical drainpipe was employed, as a result that flow
of the fluid inside the drainpipe was diverged, ice pillars
were generated all around in a circumferential direction
of the end portion on the downstream side of the drain-
pipe, which became a large block blocking entire of the
end portion on the downstream side of the drainpipe. On
the other hand, as shown in Fig. 20B, when the drainpipe
10 according to the present invention was employed,

growing of ice pillars in the end portion on the down-
stream side of the drainpipe was inhibited, the drainpipe,
having opening sufficiently even after 7 hours has
passed, was capable of discharging water without any
problems. Also, when the drainpipe 10 was employed, it
was confirmed that the ice pillars broke and fall off by
their own after growing to and above certain point. As
described, it became apparent that, by the drainpipe 10
according to the present invention, it is possible to inhibit
freezing of the fluid hydrodynamically, to thereby prevent
blockage of the pipe.
[0080] Inhibiting ability of blockage due to freezing of
fluid was compared using the drainpipe 10 shown in Figs.
2 and 3 and the drainpipe 100 shown in Figs. 15 and 16.
As the drainpipe 10, same drainpipe as the drainpipe
mentioned above was employed. As the drainpipe 100,
a drainpipe having a diameter of D80 mm, nine concave
portions each having a depth of d11 mm, a pipe length
of 1000 mm was employed. Experiment was carried out
in a room under a low temperature of -15°C or -25°C.
After confirming that each portion of the drainpipe have
had a temperature of -15°C or -25°C, water (2°C) was
poured into the drainpipe continuously from the upper
portion of the drainpipe. The flowing amount of discharg-
ing water was each set as 200 ml/min, adjusted so that
the discharging water streamed down the inner wall of
the drainpipe.
[0081] Under the temperature of -15°C, in both of the
drainpipe 10 and the drainpipe 100, blockage of the pipe
due to freezing of the fluid was not occurred. On the other
hand, under the temperature of -25°C, blockage of the
pipe due to freezing of the fluid was not occurred in the
drainpipe 100, however, in the drainpipe 10, blockage of
the pipe due to freezing of the fluid was confirmed after
2 hours has passed. That is, it was confirmed that, by
having a cross sectional shape in which the concentrating
flow path has a corner portion (apex) as the drainpipe
100, it is possible to further concentrate flow of the fluid,
to thereby increase the flowing speed thus inhibit freezing
of the fluid further efficiently.
[0082] Particularly, in the installment structure and
freezing prevention method of the drainpipe described
below, the effect of the present invention is exerted no-
tably.

(A) An installation structure of drainpipe for prevent-
ing freezing by draining fluid streaming down inner
wall of the pipe, the pipe installed so that the longi-
tudinal direction of the pipe and the vertical direction
substantially correspond to each other, wherein a
plurality of concave portions or a plurality of grooves
are provided to an inner wall of the pipe in a linear
manner along the longitudinal direction, as a con-
centrating flow path to concentrate the flow of the
fluid.
(B) An installation structure of a drainpipe for pre-
venting freezing, by draining fluid streaming down
inner wall of the pipe, wherein a plurality of concave
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portions or a plurality of grooves that have a corner
portion in cross sectional shape as a concentrating
flow path to concentrate flow of the fluid are provided
in a linear manner along the longitudinal direction of
the pipe.
(C) In an installation structure of a drainpipe installed
so that the longitudinal direction of the pipe and the
vertical direction substantially correspond to each
other, freezing prevention method to prevent block-
age of a drainpipe due to freezing of the fluid that
flows inside the pipe, the method comprises the
steps of: draining the fluid streaming down inner wall
of the pipe; and providing a plurality of concave por-
tions or a plurality of grooves, in an inner wall of the
pipe, in a linear manner along the longitudinal direc-
tion, as a concentrating flow path to concentrate the
flow of the fluid, to thereby increase the flowing speed
of the fluid in the concentrating flow path.
(D) In an installation structure of a drainpipe, a freez-
ing prevention method to prevent blockage of the
drainpipe due to freezing of the fluid flowing in the
pipe, the method comprises the steps of: draining
the fluid streaming down an inner wall of the pipe;
and providing a plurality of concave portions and a
plurality of grooves, as a concentrating flow path,
having a corner portion in the cross sectional shape,
in a linear manner along the longitudinal direction of
the pipe, to thereby increase the flowing speed of
the fluid in the concentrating flow path.

[0083] Particularly, by employing an installation struc-
ture of a drainpipe according to a combination of the
above mentioned (A) and (B), or, a freezing prevention
method according to a combination of the above (C) and
(D), a highly notable effect can be obtained. That is, when
the pipe is on its side, the freezing prevention effect is
highly exerted by forming the concentrating flow path ac-
cording to the present invention, however, originally in
the pipe that is on its side, diverge of discharging water
is difficult to occur, even when just a cylindrical pipe with-
out having the concentrating flow path was employed,
and the discharging water flows concentrating to bottom
portion of the inner wall to some extent. Also, in the pipe
on its side, even when ice pillars are generated on an
end portion on the downstream side in flowing direction
of the discharging water, it is difficult for the ice pillars to
grow in circumferential direction of the pipe, thus it is easy
to avoid a problem of freezing and blocking of outlet of
the pipe. In a cold region, the problem of freezing and
blocking outlet of pipe especially occur in a drainpipe that
is installed in vertical direction. In the drainpipe installed
in vertical direction, by forming the concentrating having
a corner portion, the freezing prevention effect and the
prevention effect of blockage of the pipe due to freezing
can be synergistically obtained by the present invention,
by complex reasons shown below.

(Reason 1) Forming a shape having a corner portion,

it is possible to prevent most effectively fluctuation
of discharging water inside the pipe that tends to
occur in the pipe installed vertical direction. That is,
it is possible to make the corner portion function as
the concentrating flow path to thereby prevent freez-
ing inside the pipe.
(Reason 2) Forming a shape having a corner portion
whereby the flow further concentrate, contacting ar-
ea of the discharging water with inner wall of the
drainpipe or the air inside the drainpipe becomes
small, which makes it possible to reduce temperature
decrease of the discharging water. This makes it
possible to prevent further effectively freezing of the
discharging water inside and to end portion of the
pipe.
(Reason 3) By forming a shape having a corner por-
tion, an ice pillar is preferentially generated to the
corner portion in the lower end portion of the pipe. A
thickness of the generated ice pillar depends on a
shape or a thickness of the lower end portion of the
drainpipe that is to be the generation point of the ice
pillar. Therefore, the ice pillar generated in the corner
portion is easy to be broken. Because of this, even
though an ice pillar is generated to the lower portion
of the pipe, the ice pillar easily breaks by flow of the
discharging water, whereby blockage of the pipe due
to growing the ice pillar in circumferential direction
does not occur.

[0084] The present invention has been described
above as to the embodiments which are supposed to be
practical as well as preferable at present. However, it
should be understood that the present invention is not
limited to the embodiments disclosed in the specification
of the present application and can be appropriately mod-
ified within the range that does not depart from the gist
or spirit of the invention, which can be read from the ap-
pended claims and the overall specification, and that a
drainpipe, blockage prevention method of the drainpipe,
and installation structure of the drainpipe with such mod-
ifications is also encompassed within the technical range
of the present invention.

INDUSTRIAL APPLICABILITY

[0085] The present invention is a drainpipe having a
novel structure that can inhibit freezing of the fluid flowing
inside the drainpipe, to thereby prevent pipe blockage
due to freezing of the fluid. The present invention suitably
used, for example, in a cold region (place where the tem-
perature is below freezing (0°C or less), preferably -5°C
or less, more preferably -10°C or less, still preferably
-15°C or less), as a drainpipe capable of efficiently dis-
charging meltwater that is from snow accumulated on
roof in winter and the like on the ground, without freezing
inside the drainpipe or in the end portion on the drainpipe.
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DESCRIOTION OF THE REFERENCE NUMERAL

[0086]

10 drainpipe
10a concave portion
10b convex portion
20 drainpipe
20a concave portion
20b convex portion
20c wall
30 drainpipe
30a concave portion
30b convex portion
40 drainpipe
40a concave portion
40b convex portion
50 drainpipe
51 upper drainpipe
52 lower drainpipe
52a concave portion
53 tilted portion
54 vertical portion
60 drainpipe
60d projecting portion
70 drainpipe
70a concave portion
70b convex portion
80 drainpipe
81 outer pipe
82 air layer
90 drainpipe
91a, 91b strip
100 drainpipe
100a concave portion
100b convex portion
100c corner portion (apex)
110 drainpipe
120 drainpipe
125 water collecting pool

Claims

1. A drainpipe comprising a concentrating flow path to
concentrate flow of fluid on an inner wall of the pipe.

2. The drainpipe according to claim 1, wherein the con-
centrating flow path is provided in a linear manner
along longitudinal direction of the pipe.

3. The drainpipe according to claim 1 or 2, wherein the
concentrating flow path is a concave portion or a
groove provided to the inner wall of the pipe.

4. The drainpipe according to any one of claims 1 to 3,
wherein a plurality of the concentrating flow paths
are provided to the inner wall of the pipe.

5. The drainpipe according to claim 4, wherein a wall
is provided between one of the plurality of the con-
centrating flow paths and another one of the plurality
of the concentrating flow paths along the concentrat-
ing flow path on the inner wall of the pipe.

6. The drainpipe according to any one of claims 1 to 5,
wherein a cross sectional shape of the concentrating
flow path is formed in a shape having a corner por-
tion.

7. The drainpipe according to any one of claims 1 to 6,
wherein a projecting portion is provided to an end
portion on a downstream side of the pipe.

8. The drainpipe according to any one of claims 1 to 7,
wherein the end portion on the downstream side of
the pipe is made to be thin-walled compared with an
upstream side.

9. The drainpipe according to any one of claims 1 to 8,
wherein a water repelling treatment is given to the
inner wall and/or the end portion on the downstream
side of the pipe.

10. The drainpipe according to any one of claims 1 to 9,
the drainpipe further comprising an outer pipe to cov-
er the pipe whereby the drainpipe has a double-pipe
structure.

11. The drainpipe according to any one of claims 1 to
10, the drainpipe to be used for a purpose of pre-
venting freezing of fluid that flows inside the pipe.

12. A method of preventing blockage of a drainpipe due
to freezing of fluid that flows inside the drainpipe, the
method comprising providing a concentrating flow
path to concentrate flow of the fluid on an inner wall
of the pipe to thereby increase flowing speed of the
fluid in the concentrate flow path.

13. The method according to claim 12, the method com-
prising providing the concentrating flow path in a lin-
ear manner along longitudinal direction of the pipe.

14. The method according to claim 12 or 13, the method
comprising corresponding the longitudinal direction
of the drainpipe and vertical direction.

15. The method according to any one of claims 12 to 14,
wherein the concave portion or the groove provided
to the inner wall of the pipe is the concentrating flow
path.

16. The method according to any one of claims 12 to 15,
the method comprising providing a plurality of the
concentrating flow paths to the inner wall of the pipe.
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17. The method according to claim 16, the method com-
prising providing a wall between one of the plurality
of the concentrating flow paths and another one of
the plurality of concentrating flow paths along the
concentrating flow path.

18. The method according to any one of claims 12 to 17,
wherein the cross sectional shape of the concentrat-
ing flow path is formed in a shape having a corner
portion.

19. The method according to any one of claims 12 to 18,
the method comprising providing a projecting portion
to the end portion on the downstream side of the pipe.

20. The method according to any one of claims 12 to 19,
the method comprising making the end portion on
the downstream side of the pipe thin-walled com-
pared with an upstream side.

21. The method according to any one of claims 12 to 20,
the method comprising applying a water repelling
treatment to the inner wall and/or the end portion on
the downstream side of the pipe.

22. The method according to any one of claims 12 to 21,
the method further comprising providing an outer
pipe to cover the pipe whereby the drainpipe has a
double-pipe structure.

23. An installation structure of a drainpipe wherein the
drainpipe according to any one of claims 1 to 11 is
installed.

24. The installation structure according to claim 23,
wherein the drainpipe is installed so that a longitu-
dinal direction of the drainpipe and vertical direction
correspond to each other.
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