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URINAL APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS
This application is based upon and claims the benefit of
priorities from Japanese Patent Application No0.2014-064155,
filed on March 26, 2014, Japanese Patent Application
No.2014-064156, filed on March 26, 2014, and Japanese Patent
Application No.2014-064157, filed on March 26, 2014; the
entire contents of which are incorporated herein by reference.

BACKGROUND

The odor generated from a urinal apparatus fails to be
sufficiently removed by flushing the bowl section of the urinal
apparatus with water. Thus, various deodorization devices for
removing the odor of a urinal apparatus have been proposed.
Urine remaining in the urinal apparatus is decomposed by
common bacteria to generate ammonia. This is considered to
be the main source of the odor of the urinal apparatus.
Specifically, urine remaining inside the trap of the urinal
apparatus is decomposed by enzymes to generate ammonia

ions and ammonia gas.

Under application of energy (such as heat and water
flow) by urination, ammonia ions turn to ammonia gas. When
a temperature difference occurs by urination, the ammonia gas
is carried on an updraft and reaches the position of the user’s
nose. Thus, the ammonia gas generated in several seconds
after urination reaches the position of the user’s nose. This
causes the user to feel an unpleasant odor.

As a countermeasure for removing the odor of a urinal
apparatus, Japanese Patent No. 3480173 proposes a toilet stool
unit with sterilizing water feed function. In this toilet stool unit,
generation of the odor from ammonia and the like is suppressed
by sterilizing common bacteria. However, it is difficult to
completely sterilize common bacteria. In this regard, the toilet
stool unit with sterilizing water feed function disclosed in
Japanese Patent No. 3480173 has room for improvement.
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On the other hand, Japanese Utility Model Registration
No. 3081605 discloses a male urinal flushing device. In this
device, the flush valve is operated with a cartridge in a hole.
Then, the detergent in the cartridge partly dissolves into the
flush water flowing into the cavity and flows out from sprinkling
holes into the urine receptacle. However, the male urinal
flushing device disclosed in Japanese Utility Model Registration
No. 3081605 supplies detergent into the male urinal together
with flush water when flushing the male urinal. Thus, it cannot
suppress that urine remaining in the male urinal after use of the
male urinal is decomposed by common bacteria to generate
ammonia.

Furthermore, when flushing the bowl section of a urinal,
it is necessary to remove foreign matter such as urine and hair
attached to the surface of the bowl section, and to replace the
seal water in the trap section. Thus, it is necessary to pass a
relatively large amount of water at a relatively fast flow velocity.
Accordingly, two regions are produced on the bowl section in
order to suppress water splashing out of the bowl section. One
region of the bowl section is supplied with water, and the other
region of the bowli section is not supplied with water. Urine
attached to the region of the bowl section not supplied with
water remains fixed without being flushed with water supplied
to the bowl section. Thus, the region of the bowl section not
supplied with water acts as a source of the odor.

SUMMARY

According to an aspect of the present invention, a urinal
apparatus includes: a water supplying device configured to
supply water to a bowl| section of a urinal; a trap section
provided in a [ower part of the bowl section and configured so
that urine and water flow into the trap section; and a water
sprinkling device configured to sprinkle water droplets to a
region inside the bowl section, the region being located between
the trap section and position of a nose of a user facing the bow|
section, timing of sprinkling the water droplets by the water
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sprinkling device being different from timing of supplying water
by the water supplying device.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram showing the main configuration
of a wurinal apparatus according to an embodiment of the

invention;

FIG. 2 is a schematic perspective view illustrating an
installation configuration of the second water supplying device
of this embodiment;

FIG. 3 is a schematic perspective view illustrating an
alternative installation configuration of the second water
supplying device of this embodiment;

FIGS. 4A and 4B are schematic perspective views
showing the region of water supplied to the bowl section of this
embodiment;

FIGS. 5A and 5B are schematic views describing a shape
of water jetted by the second water supplying device of this
embodiment;

FIGS. 6A and 6B are schematic views describing an
alternative shape of water jetted by the second water supplying
device of this embodiment;

FIGS. 7A to 7C are schematic views illustrating a specific
example of the first water supplying device and the second
water supplying device of this embodiment;

FIG. 8 is a timing chart illustrating the operation of the
urinal apparatus according to this embodiment;

FIG. 9 is a graph showing an example result of an
investigation performed by the inventor;

FIG. 10 is a graph showing an example result of an
alternative investigation performed by the inventor;

FIGS. 11A to 11C are graphs showing an example result
of a further alternative investigation performed by the inventor;
and

FIGS. 12A and 12B are graphs showing an example result
of a further alternative investigation performed by the inventor.
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DETAILED DESCRIPTION

A first aspect of the invention is a urinal apparatus
comprising a water supplying device configured to supply water
to a bowl section of a urinal, a trap section provided in a lower
part of the bowl| section and configured so that urine and water
flow into the trap section, and a water sprinkling device
configured to sprinkle water droplets to a region inside the bowl
section. The region is located between the trap section and
position of a nose of a user facing the bowl section. The timing
of sprinkling the water droplets by the water sprinkling device is
different from the timing of supplying water by the water
supplying device.

In this wurinal apparatus, the water supplying device
flushes the bowl section of the urinal. The water sprinkling
device sprinkles water droplets to dissclve ammonia generated
from the trap section. This can suppress that the user feels
the odor of ammonia generated from the trap section.
Furthermore, this urinal apparatus can efficiently suppress the
odor of ammonia generated from the urinal.

A second aspect of the invention is a urinal apparatus
according to the first aspect, wherein the water sprinkling
device includes a sprinkling section provided in an upper part of
the bowl section. The sprinkling section sprinkles the water
droplets downward to the bowl! section. '

In this urinal apparatus, the sprinkling section sprinkles
water droplets downward to the bowl section. This generates
an air flow directed downward from the sprinkling section inside
the bowl! section. Thus, the air flow generated inside the bowl
section can suppress updraft of ammonia. Furthermore, the
water sprinkled from the sprinkling section dissclves ammonia.
This can suppress that the user feels the odor of ammonia

generated from the urinal.

Furthermore, sprinkling water droplets can suppress the
odor of ammonia near the ammonia source located on the
surface of the bowl| section. In addition, the droplets passing
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through the space can also suppress the odor of ammonia
existing in the space. Furthermore, the surface area of water
per unit amount of water can be made significantly larger in the
water droplets than in the state of water moving on the surface
of the bowl section. This can increase the area of water in
contact with ammonia to efficiently suppress the odor. The
odor existing in the space includes not only that of ammonia
originating from urine, but also the odor of urine itself urinated
by the user (e.g., the odor derived from ingested food such as a
coffee odor). The latter odor can also be suppressed by
sprinkling water droplets.

A third aspect of the invention is a urinal apparatus
according to the first aspect, wherein the water sprinkling
device includes a sprinkling section provided in a lower part of
the bowl section. The sprinkling section sprinkles the water
droplets upward to the bowl section.

In this urinal apparatus, the sprinkling section sprinkles
water droplets upward to the bowl section. Thus, at least part
of the water sprinkled from the sprinkling section can drift
outside the bowl section. The water drifting outside the bowl
section can dissolve ammonia gas existing outside the bowl
section. This makes the user less likely to feel the odor around
the urinal as well as the odor of the urinal.

A fourth aspect of the invention is a urinal apparatus
according to the first aspect, further comprising a human body
sensing device configured to sense a user located before the
urinal. When the human body sensing device senses the user,
the water sprinkling device sprinkles the water droplets.

In this urinal apparatus, the water sprinkling device can
sprinkle water to the bowl section and suppress the odor of
ammonia gas before the user approaches the urinal and feels
the odor of ammonia gas.

A fifth aspect of the invention is a urinal apparatus
comprising a water supplying device configured to supply water
to a bowl section of a urinal, and a water sprinkling device
configured to sprinkle water droplets downward from an upper
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part of the bowl| section. The water droplet has a diameter of
10 micrometers or more and 1200 micrometers or less.

In this urinal apparatus, the water supplying device
flushes the bowl section of the urinal. The water sprinkling
device sprinkles water droplets to dissolve suspended ammonia
gas. This can suppress that the user feels the odor of
ammonia gas. Furthermore, the diameter of the water droplet
is 10 micrometers or more. Thus, the droplets remain
suspended in the space to a lesser extent. Accordingly,
splashing to any unintended space can be suppressed. This
can suppress that the droplets sprinkied from the water
sprinkling device wet the user and the surroundings of the
urinal. Furthermore, the diameter of the water droplet is 1200
micrometers or less. This can suppress decreasing the effect of
dissolving ammonia because the droplets sprinkled from the
water sprinkling device fall relatively fast.

Furthermore, sprinkling water droplets can suppress the
odor of ammonia near the ammonia source located on the
surface of the bowl section. In addition, the droplets passing
through the space can also suppress the odor of ammonia
existing in the space. Furthermore, the surface area of water
per unit amount of water can be made significantiy larger in the
water droplets than in the state of water moving on the surface
of the bowl| section. This can increase the area of water in
contact with ammonia to efficiently suppress the odor. The
odor existing in the space includes not only that of ammonia
originating from urine, but also the odor of urine itself urinated
by the user (e.g., the odor derived from ingested food such as a
coffee odor). The latter odor can also be suppressed by
sprinkling water droplets.

A sixth aspect of the invention is a urinal apparatus
according to the fifth aspect, wherein the water sprinkiing
device includes a sprinkling section provided in the upper part.
The water sprinkled by the sprinkling section is shaped like a
cone or a sector. The water sprinkled by the sprinkling section
ranges inside the bowl section.
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This urinal apparatus suppresses that the water sprinkled
from the sprinkling section is attached to the outside of the
bowl section. This can suppress that the water sprinkled from
the sprinkiing section wets the user and the surroundings of the
urinal.

A seventh aspect of the invention is a urinal apparatus
according to the sixth aspect, wherein the cone or the sector
has an axis directed behind the urinal as viewed from the
sprinkling section.

This urinal apparatus can further suppress that the water
sprinkled from the sprinkling section wets the user and the
surroundings of the urinal. Furthermore, urine may be
attached to the region not flushed with water supplied from the
water supplying device. Even in this case, the water sprinkling
device can flush the urine attached to the surface of the bowl
section with water sprinkled from the sprinkling section. This
can suppress the odor of ammonia generated from the urinal.

An eighth aspect of the invention is a urinal apparatus
according to the fifth aspect, wherein the water sprinkied by the
water sprinkling device is functional water capable of
decomposing ammonia.

In this urinal apparatus, the functional water can dissolve
and decompose ammonia. This can suppress regeneration of
the odor of ammonia even when e.g. water dissolved with
ammonia is attached to and evaporated from the surroundings
of the urinal.

A ninth aspect of the invention is a urinal apparatus
comprising a first water supplying device configured to supply
water to a bowl section of a urinal, and a second water
supplying device caonfigured to supply water in a smaller amount
than the water supplied by the first water supplying device to at
least part of a region of the bowl section not flushed with the
water supplied by the first water supplying device.

In this urinal apparatus, the second water supplying
device supplies water to at least part of the region of the bowl
section not flushed with the water supplied by the first water
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supplying device. This can suppress the odor of ammonia
generated from urine attached to the region of the bowl section
not flushed with the water supplied by the first water supplying
device. Thus, the odor of ammonia generated from the urinal
can be suppressed. Furthermore, this can flush the region of
the bowl section not flushed with the water supplied by the first
water supplying device. Furthermore, the second water
supplying device supplies water in a smaller amount than the
water supplied by the first water supplying device. Thus, the
region of the bowl section not flushed with the water supplied
by the first water supplying device can be efficiently flushed
with a relatively small amount of water. This can save water.

A tenth aspect of the invention is a urinal apparatus
according to the ninth aspect, wherein the second water
supplying device includes a spreader configured to supply water
to the bowl section, and the region includes a lateral side of the
spreader.

Urination by the user is acted on the horizontal central
region of the bowl section so that urine does not splash from
the bowl section. Thus, a large amount of urine from users is
entirely attached to the region directly below the spreader
installed on the upper part of the horizontal central region of
the bowl section of the urinal. A large amount of water is
entirely supplied from the first water supplying device to the
region directly below the spreader to flush urine from the bowl
section. This can suppress generation of ammonia gas
originating from urine. On the other hand, splash of urine from
users is locally attached to the region including the lateral side
of the spreader. A small amount of water is locally supplied
from the second water supplying device to the region including
the lateral side of the spreader to flush urine from the bowl
section. This c¢an suppress generation of ammonia gas
originating from urine while saving water. Here, the region
including the lateral side of the spreader refers to not only the
horizontally lateral side of the spreader. The region refers to a
region of the bowl section around the spreader except the
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region of the bowl section flushed with the first water supplying
device.

An eleventh aspect of the invention is a urinal apparatus
according to the ninth aspect, wherein the region includes a tip
part of a lip section of the urinal.

The tip part of the lip section of the urinal is relatively
prone to attachment of urine.

This urinal apparatus can flush the region of the bowl
section relatively prone to attachment of urine and not flushed
with the water supplied by the first water supplying device.
This can suppress the odor of ammonia generated from the
urinal.

A twelfth aspect of the invention is a urinal apparatus
according to the ninth aspect, wherein the water supplied from
the second water supplying device and moving on a surface of
the bow| section has a slower speed than the water supplied
from the first water supplying device and moving on the surface
of the bowl section.

In this urinal apparatus, the second water supplying
device flushes dirt on the surface of the bowl section with water
in a relatively small flow rate. Thus, the bowl section can be
efficiently flushed. This can suppress the odor of ammonia
generated from the urinal.

A thirteenth aspect of the invention is a urinal apparatus
according to the ninth aspect, wherein the second water
supplying device supplies water droplets to the bowl section.

In this urinal apparatus, the second water supplying
device can sprinkle water droplets and efficiently flush the
surface of the bowl section. This can further suppress the odor
of ammonia generated from the urinal. Furthermore, sprinkling
water droplets can suppress the odor of ammonia near the
ammonia source located on the surface of the bowl section. In
addition, the droplets passing through the space can also
suppress the odor of ammonia existing in the space.
Furthermore, the surface area of water per unit amount of
water can be made significantly larger in the water droplets
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than in the state of water moving on the surface of the bowi
section. This can increase the area of water in contact with
ammonia to efficiently suppress the cdor. The odor existing in
the space includes not only that of ammonia originating from
urine, but also the odor of urine itself urinated by the user (e.qg.,
the odor derived from ingested food such as a coffee odor).
The latter odor can also be suppressed by sprinkling water

droplets.
Embodiments of the invention will now be described with
reference to the drawings. In the drawings, similar

components are labeled with like reference numerals, and the
detailed description thereof is omitted appropriately.

FIG. 1 is a block diagram showing the main configuration
of a wurinal apparatus according to an embodiment of the
invention. In FIG. 1, the main configurations of the water
channel system and the electrical system are shown in
combination.

The urinal apparatus 100 according to this embodiment
includes a first water supplying device 140, a second water
supplying device (ammonia dissolution device, water sprinkling
device)} 160, and a urinal 170. The urinal apparatus 100
according to this embodiment may include a control section 110,
a human body sensing device 120, a channel switching valve
130, and a functional water generation device 150.

The urinal 170 is a male urinal. The urinal 170 includes
a bowl section 171 (see FIGS. 2 and 3) and a trap section 173
(see FIG. 5A). The trap section 173 is provided in the lower
part of the bowl section 171. The trap section 173 forms seal
water inside the trap section 173 itself. Thus, the trap section
173 can prevent e.g. foul odors and pests from intruding into
e.g. the toilet room from e.g. the horizontal drain piping, not
shown, provided behind the urinal apparatus 100. Urine and
water flow into the trap section 173.

The channel switching valve 130 is switched between the
following two states based on the signal transmitted from the
control section 110. In the first state, water supplied from the
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feedwater source (such as waterworks and tank), not shown, is
guided to the first water supplying device 140. In the second
state, water supplied from the feedwater source is guided to the
second water supplying device 160.

The first water supplying device 140 includes a spreader
141. By the first water supplying device 140, water supplied
from the feedwater source through the channel switching valve
130 is supplied to the bowl section 171 of the urinal 170.

The second water supplying device 160 includes a
sprinkling section 161. By the second water supplying device
160, water supplied from the feedwater source through the
channel switching valve 130 and turned into water droplets is
supplied from the sprinkling section 161 to the bowl! section 171
of the urinal 170. The water supplied from the sprinkling
section 161 to the bowl section 171 of the urinal 170 can
dissolve ammonia. The diameter of the water droplets
sprinkled by the second water supplying device 160 is e.g.
approximately 10 micrometers (pm) or more and 1200 um or
less. The details of the diameter of the water droplets
sprinkled by the second water supplying device 160 will be
described later.

Here, the mechanism of the generation of ammonia is e.g.
as follows.

After urination into the toilet bowl, urine is attached to
the surface of the toilet bowl, or retained in the seal water
(retention water) of the trap section. Common bacteria
existing in the air or on e.g. the toilet bowl surface are attached
to the retained urine. The common bacteria absorb nutrition
from urine. This activates the activity of producing urease
enzyme. The urease enzyme promotes the decomposition of
urea. Urea is decomposed into ammonia and carbon dioxide.
This ammonia causes a foul odor. Furthermore, the generated
ammonia shifts the hydrogen ion concentration (pH) of the
decomposition product to alkalinity. If pH is shifted to
alkalinity beyond 8.0 to 8.5, calcium ions dissolved in urine are
turned into poorly soluble calcium compounds (such as calcium
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phosphate, also commonly referred to as urinary calculus).
This urinary calculus incubates bacteria and repeats the
foregoing process in an accelerated manner. Thus, ammonia is
further generated.

The functional water generation device 150 can generate
functional water from the water supplied from the feedwater
source through the channel switching valve 130 based on the
signal transmitted from the control section 110. The functional
water can dissolve and decompose ammonia.

For instance, the functional water generation device 150
includes therein an anode plate, not shown, and a cathode plate,
not shown. The functional water generation device 150 can
electrolyze running water or general service water flowing
therein based on the signal transmitted from the control section
110. Here, running water contains chloride ions. Chloride
ions are contained as e.g. salt (NaCl) and calcium chloride
(CaCly) in the water source (such as groundwater, water in
dams, and water in e.g. rivers). Thus, hypochlorous acid is
generated by electrolyzing chloride ions. As a result, the water
electrolyzed in the functional water generation device 150
(electrolyzed water) is turned into a liquid containing
hypochlorous acid (functional water).

Hypochlorous acid functions as a deodorant component
or a sterilizing component. The liquid containing hypochlorous
acid can dissolve and decompose ammonia, or sterilize common
bacteria.

The functional water generation device 150 of this
embodiment is not limited to generating a liquid containing
hypochlorous acid. The functional water generated in the
functional water generation device 150 may be a liquid
containing metal ions such as silver ions and copper ions.
Alternatively, the functional water generated in the functional
water generation device 150 may be a liquid containing e.q.
electrolyzed chlorine or ozone. Alternatively, the functional
water generated in the functional water generation device 150
may be acidic water or alkaline water. Among them, the
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solution containing hypochlorous acid can dissolve and
decompose ammonia. Furthermore, the functional water
generation device 150 is not limited to an electrolytic bath
including an anode plate and a cathode plate.

The functional water generation device 150 can generate
functional water based on the signal transmitted from the
control section 110. In this case, the second water supplying
device 160 supplies the functional water generated in the
functional water generation device 150 from the sprinkling
section 161 to the bowl! section 171 of the urinal 170.

On the other hand, the functional water generation
device 150 may not generate functional water. In this case, by
the second water supplying device 160, the water supplied from
the feedwater source through the channel switching valve 130
and the functional water generation device 150 is supplied from
the sprinkiing section 161 to the bowl section 171 of the urinal
170. Here, the water supplied from the feedwater source is
referred to as freshwater. Freshwater is running water or
general service water supplied from the feedwater source.

The human body sensing device 120 can sense a user
located before the urinal 170, i.e., a user located at a position
spaced before the urinal 170. Such a human body sensing
device 120 can be e.g. an infrared transmit/receive range
sensor, a pyroelectric sensor, or a microwave sensor such as a
Doppler sensor.

According to this embodiment, the second water
supplying device 160 supplies water to the bowl section 171 of
the urinal 170. The water dissolves and decomposes at least
one of ammonia generated inside the bowl section 171 and
ammonia existing around the bow! section 171. The ammonia
existing around the bowl section 171 refers to e.g. ammonia
drifting around the bowl section 171 or ammonia suspended
around the bowl section 171. Thus, the second water
supplying device 160 can suppress the odor of ammonia
generated from the urinal apparatus 100. Furthermore, the
first water supplying device 140 supplies water to the bowl
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section 171 of the urinal 170. Thus, the first water supplying
device 140 can remove urine attached to the urinal 170 and
remove foreign matter such as hair.  Furthermore, the first
water supplying device 140 supplies water to the trap section
173 of the urinal 170. Thus, the first water supplying device
140 can replace the seal water inside the trap section 173 by
the newly supplied water.

The water droplets sprinkled from the second water
supplying device 160 efficiently dissolve at least one of
ammonia generated inside the bowl section 171 and ammonia
existing around the bowl section 171. Thus, in the case where
the second water supplying device 160 sprinkles water droplets
from the sprinkling section 161 to the bowl section 171 of the
urinal 170, the second water supplying device 160 can further
suppress the odor of ammonia generated from the urinal
apparatus 100,

The functional water sprinkled from the second water
supplying device 160 dissolves and decomposes at least one of
ammonia generated inside the bowl section 171 and ammonia
existing around the bowl section 171. Thus, in the case where
the second water supplying device 160 sprinkles functional
water, the second water supplying device 160 can suppress
regeneration of the odor of ammonia even when e.g. water
dissolved with ammonia is attached to and evaporated from the
surroundings of the urinal 170.

As described above, the diameter of the water droplets
sprinkled by the second water supplying device 160 is
approximately 10 um or more. Thus, the droplets sprinkled
from the second water supplying device 160 remain suspended
in the space to a lesser extent. Accordingly, splashing to any
unintended space can be suppressed. This can suppress that
the droplets sprinkled from the second water supplying device
160 wet the user and the surroundings of the urinal 170.
Furthermore, the diameter of the water droplets sprinkled by
the second water supplying device 160 is approximately 1200
um or less, This can suppress decreasing the effect of
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dissolving ammonia because the droplets sprinkled from the
second water supplying device 160 fall relatively fast.

Here, the definition of the numerical value of the
diameter of a water particle is described. The diameter of the
water particle sprinkled from the second water supplying device
160 has a certain range in general. The particle diameter of
the point at which the distribution curve of the cumulative
percentage of the particle diameter crosses the horizontal axis
of 50% is referred to as 50% diameter (generally referred to as
median diameter). The 50% diameter is used as the diameter
of the water particle.

FIG. 2 is a schematic perspective view illustrating an
installation configuration of the second water supplying device
of this embodiment.

As shown in FIG. 2, for instance, the sprinkling section
161 of the second water supplying device 160 is provided in an
upper part of the bowl section 171 of the urinal 170. The
sprinkling section 161 sprinkles water droplets downward to the
bowl section 171. The term “downward” used herein is not
limited to the vertical downward direction, but includes
directions below the horizontal direction. That is, the term
“downward” used herein refers to a direction except the
horizontal direction and the directions above the horizontal
direction.

Thus, the sprinkling section 161 sprinkles water droplets
downward from the upper part of the bowl section 171. This
generates an air flow directed downward from the sprinkling
section 161 inside the bowl section 171. Thus, the air flow
generated inside the bowl section 171 can suppress updraft of
ammonia, Furthermore, the water sprinkled from the
sprinkling section 161 dissolves ammonia. Furthermore, the
sprinkled water may be functional water containing
hypochlorous acid. In this case, the sprinkled water
decomposes ammonia into odorless substances in addition to
dissolving ammonia. This makes the user less likely to feel the
odor of ammonia generated from the urinal apparatus 100.
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Furthermore, sprinkling water droplets can suppress the
odor of ammonia near the ammonia source located on the
surface of the bow! section 171. In addition, the droplets
passing through the space can also suppress the odor of
ammonia existing in the space. Furthermore, the surface area
of water per unit amount of water can be made significantly
larger in the water droplets than in the state of water supplied
from the first water supplying device 140 and moving on the
surface of the bowl section 171. This can increase the area of
water in contact with ammonia to efficiently suppress the odor.
The odor existing in the space includes not only that of
ammonia originating from urine, but also the odor of urine itself
urinated by the user (e.g., the odor derived from ingested food
such as a coffee odor). The latter odor can also be suppressed
by sprinkling water droplets.

FIG. 3 is a schematic perspective view illustrating an
alternative installation configuration of the second water
supplying device of this embodiment.

As shown in FIG. 3, for instance, the sprinkling section
161 of the second water supplying device 160 is provided in a
lower part of the bowl section 171 of the urinal 170. The
sprinkling section 161 sprinkles water droplets upward to the
bowl section 171. The term “upward” used herein is not
limited to the vertical upward direction, but includes directions
above the horizontal direction. That is, the term “upward”
used herein refers to a direction except the horizontal direction
and the directions below the horizontal direction.

Thus, the sprinkling section 161 sprinkles water droplets
upward from the lower part of the bowl section 171.
Accordingly, at least part of the water sprinkled from the
sprinkling section 161 can drift outside the bowl! section 171.
The water drifting outside the bowl section 171 can dissolve
ammonia gas existing outside the bowl section 171. This
makes the user less likely to feel the odor around the urinal 170
as well as the odor of the urinal 170.

FIGS. 4A and 4B are schematic perspective views
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showing the region of water supplied to the bowl section of this
embodiment.

FIG. 4A is a schematic perspective view showing the
region of water supplied to the bowl section 171 from the first
water supplying device 140 of this embodiment. FIG. 4B is a
schematic perspective view showing the region of water
supplied to the bowl section 171 from the second water
supplying device 160 of this embodiment.

As shown in FIG. 4A, for instance, the spreader 141 of
the first water supplying device 140 is provided in an upper part
of the bowl section 171 of the urinal 170. The installation
configuration of the spreader 141 is not limited to the example
shown in FIG. 4A. As in the first region 171a shown in FIG. 4A,
the spreader 141 supplies water to a generally centrai part of
the bowl section 171. That is, the first region 171a is a region
inside the bowl section 171 flushed with water supplied from
the spreader 141 of the first water supplying device 140.

There is a second region 17ib on both left and right
sides (lateral sides) of the first region 171a inside the bowl
section 171. The second region 171b is a region inside the
bowl| section 171 not flushed with water supplied from the
spreader 141 of the first water supplying device 140, There is
a third region 171c on the lip section 175 inside the bowl
section 171. Like the second region 171b, the third region
171c is a region inside the bowl section 171 not flushed with
water supplied from the spreader 141 of the first water
supplying device 140. In this specification, the “lip section”
refers to a portion projected forward from the side surface 179
of the urinal 170.

As illustrated with reference to FIG. 2, for instance, the
sprinkling section 161 of the second water supplying device 160
is provided in an upper part of the bowl section 171 of the
urinal 170. As in the fourth region 171d shown in FIG. 4B, the
sprinkling section 161 supplies water generally entirely to the
bowl section 171. That is, the fourth region 171d is a region
inside the bowl section 171, which is a sprinkled region of water
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supplied from the sprinkling section 161 of the second water
supplying device 160. As shown in FIG. 4B, the fourth region
171d includes at least part of the second region 171b. The
fourth region 171d includes at least part of the third region
171c.

Thus, the second water supplying device 160 can sprinkle
and supply water to at least part of the region (second region
171b and third region 171c) not supplied with water by the first
water supplying device 140. This can suppress the odor of
ammonia generated from urine attached to the region not
supplied with water by the first water supplying device 140.
Thus, the odor of ammonia generated from the urinal apparatus
100 can be suppressed. Furthermore, this can flush the region
not supplied with water by the first water supplying device 140.

The amount of water supplied to the bowl section 171 in
one action by the second water supplying device 160 is smailer
than the amount of water supplied to the bowl section 171 in
one action by the first water supplying device 140. The
amount of water supplied to the bowl section 171 in one action
by the second water supplying device 160 is e.g. approximately
20 milliliters (mL) or more and 100 mL or less. The amount of
water supplied to the bowl section 171 in one action by the first
water supplying device 140 is e.g. approximately 0.4 liters (L)
or more and 1.5 L or less.

Thus, the second water supplying device 160 can
efficiently flush, with a relatively small amount of water, at least
part of the region (second region 171b and third region 171c)
inside the bowl section 171 not flushed with the water supplied
from the first water supplying device 140. This can save water.

Urination by the user is acted on the horizontal centrai
region of the bowl| section 171 so that urine does not splash
from the bowl section 171. Thus, a large amount of urine from
users is entirely attached to the region directly below the
spreader 141 installed on the upper part of the horizontal
central region of the bowl section 171 of the urinal 170. A
large amount of water is entirely supplied from the first water

TP2(113-05930001



10

15

20

25

30

35

19

supplying device 140 to the region directly below the spreader
141 to flush urine from the bowl section 171. This can
suppress generation of ammonia gas originating from urine.
On the other hand, splash of urine from users is locally attached
to the region including the lateral side of the spreader 141.

In this context, as shown in FIG. 4B, the spreader 141
sprinkles and supplies water near the lateral side of the
spreader 141 itself. Thus, the spreader 141 can flush the
neighborhood of the Iateral side of the spreader 141,
Accordingly, the water sprinkled from the spreader 141 can
dissolve ammonia gas originating from users’ urine locally
attached. Alternatively, the water sprinkled from the spreader
141 can flush the surface of the urinal 170 near the spreader
141. This can suppress the odor of ammonia generated from
the urinal apparatus 100.

The region not flushed with water supplied from the first
water supplying device 140 includes the third region 171c. The
third region 171c includes the tip part of the lip section 175.
The lip section 175 is relatively prone to attachment of urine.

In this context, the second water supplying device 160
can sprinkle and supply water to the tip part of the lip section
175. This can suppress the odor of ammonia generated from
the urinal apparatus 100.

The water supplied from the first water supplying device
140 to the bowl section 171 flows downward on the surface of
the bowl section 171. The water supplied from the second
water supplying device 160 to the bowl section 171 and
attached to the surface of the bowl section 171 flows downward
on the surface of the bowl section 171. At this time, the speed
of the water supplied from the second water supplying device
160 to the bowl section 171 and moving on the surface of the
bowl section 171 is slower than the speed of the water supplied
from the first water supplying device 140 to the bowl section
171 and moving on the surface of the bowl section 171. The
water supplied to the bowl section 171 by the second water
supplying device 160 consists of water droplets.
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Thus, the water supplied from the second water
supplying device 160 and moving on the surface of the bowl
section 171 can have a longer contact time, and a longer action
time on urine, than the water supplied from the first supplying
device 140 and moving on the surface of the bowl section 171.
Accordingly, the second water supplying device 160 flushes dirt
on the surface of the bowl section 171 with water in a relatively
small flow rate. Thus, the bowl section 171 can be efficiently
flushed. This can suppress the odor of ammonia generated
from the urinal apparatus 100.

FIGS. 5A and 5B are schematic views describing a shape
of water jetted by the second water supplying device of this
embodiment.

FIG. 5A is a schematic sectional view of the urinal
apparatus of this embodiment as viewed from the lateral side.
FIG. 5B is a schematic plan view of water jetted by the second
water supplying device as viewed in the direction of arrow A
shown in FIG. 5A.

As shown in FIGS. 5A and 5B, the water jetted from the
sprinkling section 161 of the second water supplying device 160
has a conical shape 169. As shown in FIG. 5A, the range
(sprinkling range) of the water jetted from the sprinkling
section 161 of the second water supplying device 160 is fitted
inside the bowl section 171. That is, the water sprinkled from
the sprinkling section 161 of the second water supplying device
160 does not directly travel to the outside of the bowl section
171.

This suppresses that the water sprinkled from the
sprinkling section 161 is attached to the outside of the bowl
section 171. This can suppress that the water sprinkled from
the sprinkling section 161 wets the user and the surroundings
of the urinal 170,

As shown in FIG. 5A, the sprinkling section 161 of the
second water supplying device 160 sprinkles water toward the
inside of the bowl section 171. In other words, the water
sprinkled from the sprinkling section 161 of the second water
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supplying device 160 is directed toward the inside of the bowl
section 171. Specifically, the axis 169c¢c of the water of the
conical shape 169 sprinkled from the sprinkling section 161 of
the second water supplying device 160 is directed backward as
viewed from the sprinkling section 161.

This can further suppress that the water sprinkled from
the sprinkling section 161 wets the user and the surroundings
of the urinal 170. Furthermore, urine may be attached to the
region not flushed with water supplied from the first water
supplying device 140. Even in this case, the second water
supplying device 160 can flush the urine attached to the surface
of the bowl section 171 with water sprinkled from the sprinkling
section 161. This can suppress the odor of ammonia generated
from the urinal apparatus 100.

The sprinkling section 161 sprinkles water droplets to a
region inside the bowl section 171 of the urinal 170. The
region is located between the trap section 173 and the position
of the nose of the user facing the bowl section 171. In this
specification, the “position of the nose of the user” refers to a
position at a height in the range of approximately 140
centimeters (cm) or more and 170 cm or less from the floor
surface 201 of the toilet room in which the urinal apparatus 100
is installed. The urinal apparatus 100 is not necessarily placed
on the floor surface 201 of the toilet room. The urinal
apparatus 100 may be installed on the wall surface, not shown,
of the toilet room. Also in this case, in this specification, the
“position of the nose of the user” refers to a position at a height
in the range of approximately 140 centimeters (cm) or more
and 170 cm or less from the floor surface 201 of the toilet
room.

FIGS. 6A and 6B are schematic views describing an
alternative shape of water jetted by the second water supplying
device of this embodiment.

FIG. 6A is a schematic sectional view of the urinal
apparatus of this embodiment as viewed from the lateral side.
FIG. 6B is a schematic plan view of water jetted by the second
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water supplying device as viewed in the direction of arrow B
shown in FIG. 6A.

As shown in FIGS. 6A and 6B, the water jetted from the
spray sprinkling section 161 of the second water supplying
device 160 has a sectoral shape 169a. The sprinkling section
161 of the second water supplying device 160 sprinkles water
toward the inside of the bowl section 171. In other words, the
water sprinkled from the sprinkling section 161 of the second
water supplying device 160 is directed toward the inside of the
bowl section 171. Specifically, the axis 169d of the water of
the sectoral shape 169a sprinkled from the sprinkling section
161 of the second water supplying device 160 is directed
generally downward as viewed from the spray sprinkling section
161. The rest of the jetting configuration is similar to the
jetting configuration described above with reference to FIGS. 5A
and 5B.

This can reduce the sprinkling amount onto the wall
surface of the urinal 170 (the water moving on the surface of
the bowl section 171), and maximize sprinkling into the space.
Thus, deodorization of odorous components existing in the
space can be maximized relative to flushing of the ammonia
source originating from urine attached to the surface of the
bowl! section 171.

In the jetting configuration shown in FIGS. 5A to 6B, the
water sprinkled from the sprinkling section 161 dissolves
ammonia generated from the trap section 173. Furthermore,
the sprinkled water may be functional water containing
hypochlorous acid. In this case, the sprinkled water
decomposes ammonia into odorless substances in addition to
dissolving ammonia. This makes the user less likely to feel the
odor of ammaonia generated from the trap section 173.

FIGS. 7A to 7C are schematic views illustrating a specific
example of the first water supplying device and the second
water supplying device of this embodiment.

FIG. 7A is a schematic perspective view illustrating a
specific example of the first water supplying device and the
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second water supplying device. FIG. 7B is a schematic
sectional view taken along section Al-Al shown in FIG. 7A.
FIG. 7C is a schematic sectional view taken along section A2-A2
shown in FIG. 7A.

In the specific example shown in FIGS. 7A to 7C, the first
water supplying device 140 and the second water suppiying
device 160 are integrated with each other. As shown in FIG. 7B,
the first water supplying device 140 includes a spreader 141.
A spreader channel 143 is provided inside the spreader 141.
As shown in FIGS. 7B and 7C, a jetting port 145 is formed at
one end of the spreader channel 143. The water guided
through the spreader channel 143 is jetted from the jetting port
145 and supplied to the bowl section 171 of the urinal 170.

The second water supplying device 160 includes a
sprinkling section 161 and a tube 163. The sprinkling section
161 includes e.g. a nozzle, and is connected to one end of the
tube 163. The water or functional water guided through the
tube 163 is sprinkled as water droplets or functional water
droplets from the sprinkling section 161 and supplied to the
bowl section 171 of the urinal 170.

As shown in FIGS. 7A and 7B, a human body sensing
device 120 is provided inside the first water supplying device
and the second water supplying device of this specific example.
The human body sensing device 120 is as described above with
reference to FIG. 1.

This embodiment is not limited to the first water
supplying device 140 and the second water supplying device
160 integrated with each other.

FIG. 8 is a timing chart illustrating the operation of the
urinal apparatus according to this embodiment.

First, the human body sensing device 120 senses a user
before the urinal 170. Then, the control section 110 controls
the operation of the second water supplying device 160 to
supply water from the sprinkling section 161 of the second
water supplying device 160 to the bowl section 171 (timing t1).
That is, the second water supplying device 160 supplies water
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from the sprinkling section 161 to the bowl section 171 before
the user approaches and uses the urinal 170 (timing t1).

Next, the human body sensing device 120 senses the
user coming to rest before the urinal 170. Then, the control
section 110 controls the operation of the second water
supplying device 160 to stop water sprinkled from the sprinkling
section 161 (timing t2). Alternatively, the control section 110
may stop water sprinkled from the sprinkling section 161 based
on the amount of water sprinkled from the sprinkling section
161, rather than based on the signal indicating that the human
body sensing device 120 senses the user coming to rest before
the urinal 170.

The designation “ON” regarding the second water
supplying device 160 shown in FIG. 8 represents the operation
or state in which the second water supplying device 160
supplies water to the bowl section 171. The designation “OFF”
regarding the second water supplying device 160 shown in FIG.
8 represents the operation or state in which the second water
supplying device 160 does not supply water to the bowl! section
171.

Next, the user finishes urination. The human body
sensing device 120 senses the user moving away from before
the urinal 170. Then, the control section 110 controls the
operation of the first water supplying device 140 to supply
water from the spreader 141 of the first water supplying device
140 to the bowl section 171 (timing t3). A prescribed amount
of water is supplied to the bowl section 171. Then, the control
section 110 controls the operation of the first water supplying
device 140 to stop water supplied from the spreader 141
(timing t4).

The designation "ON” regarding the first water supplying
device 140 shown in FIG. 8 represents the operation or state in
which the first water supplying device 140 supplies water to the
bowl| section 171. The designation “OFF” regarding the first
water supplying device 140 shown in FIG. 8 represents the
operation or state in which the first water supplying device 140
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does not supply water to the bowl section 171.

Next, the human body sensing device 120 senses that
the user is no longer located before the urinal 170. Then, the
control section 110 controls the operation of the functional
water generation device 150 and the second water supplying
device 160. Thus, functional water is generated in the
functional water generation device 150 and supplied from the
sprinkling section 161 of the second water supplying device 160
to the bowl section 171 (timing t5). A prescribed amount of
functional water is supplied to the bowl section 171. Then, the
control section 110 controls the operation of the functional
water generation device 150 and the second water supplying
device 160 to stop functional water sprinkled from the
sprinkling section 161 (timing t6).

Next, a prescribed time elapses after the first water
supplying device 140 supplies water to the bowl section 171
(timing t3). Then, the control section 110 controls the
operation of the first water supplying device 140 to supply
water from the spreader 141 of the first water supplying device
140 to the bowl section 171 (timing t7). A prescribed amount
of water is supplied to the bowl section 171. Then, the control
section 110 controls the operation of the first water supplying
device 140 to stop water supplied from the spreader 141
(timing t8). This can replace the seal water inside the trap
section 173 of the urinal 170 by the newly supplied water.

The operation of timings t7-t8 may be performed when a
prescribed time has elapsed after the first water supplying
device 140 has supplied water to the bowl section 171 (timing
t4). Alternatively, the operation of timings t7-t8 may be
performed when a prescribed time has elapsed after the second
water supplying device 160 supplies functional water to the
bowl section 171 (timing t5). Alternatively, the operation of
timings t7-t8 may be performed when a prescribed time has
elapsed after the second water supplying device 160 has
supplied functional water to the bowl section 171 (timing t6).

Thus, the timing at which the second water supplying
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device 160 supplies water from the sprinkling section 161 to the
bowl section 171 to dissolve and decompose ammonia is
different from the timing at which the first water supplying
device 140 supplies water to the bowl section 171. This can
efficiently suppress the odor of ammonia generated from the
urinal apparatus 100.

As described above with reference to the operation at
timing t1, the second water supplying device 160 supplies water
from the sprinkiing section 161 to the bowl section 171 before
the user approaches and uses the urinal 170. Thus, the second
water supplying device 160 can supply water to the bowl
section 171 and suppress the odor of ammonia gas before the
user approaches the urinal 170 and feels the odor of ammonia
gas. Here, the number of use times of the urinal 170 may be a
certain level or more. That is, the wurinal 170 may be
consecutively used at a certain time interval. In this case, for
instance, the effect of the supply of functional water from the
second water supplying device 160 by the operation of timings
t5-t6 of the previous user is comparable to the effect of the
supply of functional water from the second water supplying
device 160 by the operation of timings t1-t2 for the user at this
time. Thus, it is possible to omit one of the supply of
functional water at timings t1-t2 and the supply of functional
water at timings t5-t6. Furthermore, advantageously, omission
of the supply of functional water from the second water
supplying device 160 by the operation of t1-t2 can ensure that
the user using the urinal 170 at this time is prevented from
being wetted with the sprinkled functional water.

The operation of the urinal apparatus 100 described with
reference to FIG. 8 is illustrative only, and is not limited
thereto.

Next, an example result of the investigation performed
by the inventor is described with reference to the drawings.

FIG. 9 is a graph showing an example result of an
investigation performed by the inventor.

The inventor put artificial urine (warm ammonia water) in
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a box having a volume of 0.6 cubic meters (m®). Water and
functional water were sprinkled into the box from a nozzle
attached to the box. The inventor used a liquid containing
hypochlorous acid as the functional water. The concentration of
hypochlorous acid is approximately 2.5 ppm (parts per million).

The vertical axis of the graph shown in FIG. 9 represents
the residual ratio (%) of ammonia in the box. The horizontal
axis of the graph shown in FIG. 9 represents elapsed time
(seconds) after sprinkling water and functional water into the
box. In the graph shown in FIG. 9, the residual ratio of
ammonia before sprinkling water and functional water into the
box is set to 100 percent (%).

The progression of the residual ratio of ammonia in the
box after sprinkling water and functional water is as shown in
FIG. 9. More specifically, when water is sprinkled into the box,
ammonia in the box is dissolved into the water. When
functional water is sprinkled into the box, ammonia in the box is
dissolved into the functional water. It is thus found that water
and functional water can dissolve and remove ammonia in a
relatively short time. It is found that functional water can
dissolve and remove a larger amount of ammonia than water
(here, fresh water). This is because ammonia is decomposed
into an odorless substance called chloramine. That is, the
deodorization effect of functional water for ammonia is higher
than the deodorization effect of water (here, fresh water) for
ammonia.

FIG. 10 is a graph showing an example result of an
alternative investigation performed by the inventor.

The inventor put artificial urine (warm ammonia water) in
the bowl section 171 of the urinal 170. The inventor performed
a sensory evaluation of the level of the odor generated from the
bowl section 171. Specifically, the inventor selected seven
subjects. The inventor had the seven subjects perform a
sensory evaluation of the level of the odor generated from the
bowl section 171 in ten levels. The timing of the sensory
evaluation is after the artificial urine is put into the bowl section
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171 of the urinal 170, after the first water supplying device 140
supplies water to the bowl section 171, and after the second
water supplying device 160 supplies water to the bow!l section
171.

The result of this investigation is as shown in FIG. 10.
More specifically, the water supplied from the first water
supplying device 140 to the bowl section 171 flushes urine
attached to the surface of the bowl section 171. This can lower
the level of the odor generated from the bowl section 171. The
water supplied from the second water supplying device 160
dissolves ammonia generated inside the bowl section 171. This
can further lower the level of the odor generated from the bow!

section 171.

FIGS. 11A to 11C are graphs showing an example result
of a further aiternative investigation performed by the inventor.

FIG. 11A is a schematic perspective view describing
measurement positions of the concentration of ammonia. FIG.
11B is a graph illustrating the progression of the concentration
of ammonia at a first position. FIG. 11C is a graph illustrating
the progression of the concentration of ammonia at a second
position.

The inventor measured the concentration of ammonia of
the bowl section 171 of the urinal 170 for approximately two
months. Specifically, the inventor measured the concentration
of ammonia at two positions 177a and 175a at a frequency of
approximately once a day for approximately two months. The
first position 177a is located at approximately 10 millimeters
(mm) above the strainer 177 provided in the bowl section 171.
The second position 175a is located at approximately 10 mm
above the tip of the lip section 175.

The inventor performed this investigation using two
urinais 170. In the first urinal 170a, the first water supplying
device 140 does not supply water to the bowl section 171. The
second water supplying device 160 supplies functional water to
the bowl section 171. The functional water contains
hypochlorous acid at a concentration of approximately 2.5 ppm.
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In the second urinal 170b, the first water supplying device 140
and the second water supplying device 160 do not supply water
to the bowl section 171.

In the first urinal 170a, the second water supplying
device 160 sprinkies functional water to the bowl section 171
each time the first urinal 170a is used. The amount of water
supplied to the bowl section 171 by the second water supplying
device 160 is approximately 60 mL at a time. The inventor
flushed the first urinal 170a and the second urinal 170b with
toilet detergent before starting this investigation. The inventor
measured the concentration of ammonia using a sensor tube.

The progression of the concentration of ammonia in the
first urinal 170a and the second urinal 170b is as shown in FIGS.
11B and 11C. More specifically, the concentration of ammonia
at the first position 177a and the second position 175a
increases when the first water supplying device 140 and the
second water supplying device 160 do not supply water to the
bowl section 171 (second urinal 170b). Even when the first
water supplying device 140 does not supply water to the bowl
section 171, the increase of the concentration of ammonia at
the first position 177a and the second position 175a can be
suppressed when the second water supplying device 160
supplies water or functional water to the bowl! section 171 (first
urinal 170a).

FIGS. 12A and 12B are graphs showing an example result
of a further alternative investigation performed by the inventor.

FIG. 12A is a schematic perspective view describing the
condition of this investigation. FIG. 12B is a graph showing the
sprinkling amount of water versus the diameter of the water
dropiet.

The wvertical axis of the graph shown in FIG. 12B
represents the sprinkling amount (mL). The horizontal axis of
the graph shown in FIG. 12B represents the diameter of the
water droplet (um).

The inventor performed an investigation in a principle
model environment regarding the difference in the sprinkling
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amount of water due to the difference in the diameter of the
water droplets sprinkled by the sprinkling section 161. More
specifically, the inventor prepared a plate 210 having a hole 211,
and a water-sensitive paper 220. The diameter of the hole 211
is approximately 20 mm. As shown in FIG. 12A, the inventor
placed the sprinkling section 161 on one side of the plate 210,
and placed the water-sensitive paper 220 on the other side of
the plate 210. Under the condition shown in FIG. 12A, the
inventor sprinkled water droplets from the sprinkling section
161. The inventor measured the amount of water attached to
the water-sensitive paper 220.

The amount of water attached to the water-sensitive
paper 220 (sprinkling amount) is as shown in FIG. 12B. More
specifically, the amount of water attached to the water-sensitive
paper 220 is smaller than 1 mL in the case where the diameter
of the water droplets sprinkled by the sprinkling section 161 is
10 um or more and 1200 um or less. On the other hand, the
amount of water attached to the water-sensitive paper 220 is 1
mL or more in the case where the diameter of the water
droplets sprinkled by the sprinkling section 161 is 1500 pm.

Here, according to the knowledge obtained by the
inventor, sprinkling of water can be perceived in the actual
urinal installation environment in the case where the amount of
water attached to the water-sensitive paper 220 (sprinkling
amount) is 1 mL or more. Thus, the diameter of the water
droplet is preferably 1200 um or less to prevent the user from
perceiving sprinkling of water to the user or the floor.

In the case where the diameter of the water droplet is
smaller than 10 um, the water droplet is more likely to drift or
float in the space. Thus, the diameter of the water droplet is
preferably 10 um or more to prevent the user from perceiving
sprinkling of water to the user or the floor.

The embodiment of the invention has been described
above. However, the invention is not limited to the above
description. Those skilled in the art can suitably modify the
above embodiment, and such modifications are also
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encompassed within the scope of the invention as long as they
include the features of the invention. For instance, the shape,
dimension, material, layout and the like of various components
in e.g. the first water supplying device 140 and the second
water supplying device 160, and the installation configuration
and the like of the first water supplying device 140 and the
second water supplying device 160 are not limited to those
illustrated, but can be suitably modified.

Furthermore, various components in the above
embodiment can be combined with each other as long as
technically feasible. Such combinations are also encompassed
within the scope of the invention as long as they include the
features of the invention.
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What is claimed is:

1. A urinal apparatus comprising:

a water supplying device configured to supply water to a
bowl section of a urinal;

a trap section provided in a lower part of the bowl section
and configured so that urine and water flow into the trap
section; and

a water sprinkling device configured to sprinkle water
droplets to a region inside the bowl section, the region being
located between the trap section and position of a nose of a
user facing the bowl section,

timing of sprinkling the water droplets by the water
sprinkling device being different from timing of supplying water
by the water supplying device.

2. The apparatus according to claim 1, wherein

the water sprinkling device includes a sprinkling section
provided in an upper part of the bowl section, and

the sprinkling section sprinkles the water droplets
downward to the bowl section.

3. The apparatus according to claim 1, wherein

the water sprinkling device includes a sprinkling section
provided in a lower part of the bowl| section, and

the sprinkling section sprinkles the water droplets
upward to the bowl section.

4. The apparatus according to claim 1, further comprising:

a human body sensing device configured to sense a user
located before the urinal,

wherein when the human body sensing device senses the
user, the water sprinkling device sprinkles the water droplets.

5. A urinal apparatus comprising:
a water supplying device configured to supply water to a
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bowl section of a urinal; and

a water sprinkling device configured to sprinkle water
droplets downward from an upper part of the bowl section, the
water droplet having a diameter of 10 micrometers or more and
1200 micrometers or less.

6. The apparatus according to claim 5, wherein

the water sprinkling device includes a sprinkling section
provided in the upper part,

the water sprinkled by the sprinkling section is shaped
like a cone or a sector, and

the water sprinkled by the sprinkling section ranges
inside the bowl section.

7. The apparatus according to claim 6, wherein the cone or
the sector has an axis directed behind the urinal as viewed from
the sprinkling section.

8. The apparatus according to claim 5, wherein the water
sprinkled by the water sprinkling device is functional water
capable of decomposing ammonia.

9. A urinal apparatus comprising:

a first water supplying device configured to supply water
to a bowl section of a urinal; and

a second water supplying device configured to supply
water in a smaller amount than the water supplied by the first
water supplying device to at least part of a region of the bowl
section not flushed with the water supplied by the first water
supplying device.

10. The apparatus according to claim 9, wherein

the second water supplying device inciudes a spreader
configured to supply water to the bowl section, and

the region includes a lateral side of the spreader.

TP2013-05930001



34

11. The apparatus according to claim 9, wherein the region
includes a tip part of a lip section of the urinal.

12. The apparatus according to claim 9, wherein the water
supplied from the second water supplying device and moving on
a surface of the bowl section has a slower speed than the water
supplied from the first water supplying device and moving on
the surface of the bowl section.

13. The apparatus according to claim 9, wherein the second
water supplying device supplies water droplets to the bowl
section.
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