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(54) HAND DRYING DEVICE, WASHBASIN WITH HAND DRYING DEVICE, AND METHOD FOR 
CONTROL OF HAND DRYING DEVICE

(57) This hand dryer device includes a nozzle unit
including an air outlet for blowing air out in a predeter-
mined blowing direction, a blower that supplies air to be
blown out of the air outlet to the nozzle unit, a distance
detection means that detects a distance between an ob-
ject and the nozzle unit, the object being disposed apart
from the air outlet in the blowing direction, a hand detec-
tion means that detects a hand being placed between
the object and the nozzle unit, and a control unit that sets
a rotational speed of the blower based on the distance
detected by the distance detection means, and drives
the blower when the hand detection means detects a
hand. A rotational speed of the blower that is set when
the distance detected by the distance detection means
is less than a first distance is less than a rotational speed
of the blower that is set when the distance detected by
the distance detection means is equal to the first distance.
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Description

Field

[0001] This invention relates to a hand dryer device
that blows air to dry user’s hands, to a washstand with
the hand dryer device, and to a method for controlling a
hand dryer device.

Background

[0002] One known conventional hand dryer device in-
cludes a body, a high-pressure airflow generation unit
that draws external air into an inside of the body, a nozzle
provided on the body, which is configured to eject high-
pressure air from the high-pressure airflow generation
unit as high-speed air, a support member that supports
the body, and a fixing member configured to attach the
support member to a detergent container holding arm
attached to a washstand or wash bowl so as to fix the
support member to the detergent container holding arm
(see, e.g., Patent Literature 1).

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Patent Applica-
tion Laid-open No. 2008-272086 (Paragraph 0010 and
FIG. 1)

Summary

Technical Problem

[0004] The foregoing conventional hand dryer device
is configured such that the body is fixed to the detergent
container holding arm using the support member, and
the air ejected from the nozzle provided on the body is
blown toward the wash bowl. In this regard, in case the
wash bowl has a shallow depth or in a similar case, the
air impinges on the wash bowl with a high speed being
maintained without change to cause a splash of water
drops remaining on the wash bowl to the surroundings
of the bowl. This has presented a problem in that the user
or things around the wash bowl may be caused to get
wet, thereby making the user uncomfortable.
[0005] This invention has been made to solve the fore-
going problems, and it is an object of the present inven-
tion to provide a hand dryer device, a washstand with a
hand dryer device, and a method for controlling a hand
dryer device, each of which is capable of preventing water
remaining on the wash bowl from being splashed to the
surroundings due to blown air, and thereby avoiding mak-
ing the user uncomfortable.

Solution to Problem

[0006] The present invention provides a hand dryer de-
vice comprising: a nozzle unit having an air outlet to blow
air out in a blowing direction that has been preset; a blow-
er to supply air to be blown out of the air outlet to the
nozzle unit; a distance detection means to detect a dis-
tance between an object and the nozzle unit, the object
being disposed apart from the air outlet in the blowing
direction; a hand detection means to detect whether or
not there is a hand being placed between the object and
the nozzle unit; and a control unit to set a rotational speed
of the blower based on the distance detected by the dis-
tance detection means, and drive the blower when the
hand detection means detects a hand, wherein a rota-
tional speed of the blower that is set when the distance
detected by the distance detection means is less than a
first distance is less than a rotational speed of the blower
that is set when the distance detected by the distance
detection means is equal to the first distance.
[0007] The present invention also provides a wash-
stand with a hand dryer device, comprising: a water dis-
charge unit to discharge water; a wash bowl having an
inner surface to receive the water discharged from the
water discharge unit; a nozzle unit that is provided above
the wash bowl, and has an air outlet to blow air out in a
blowing direction directed to the inner surface of the wash
bowl; a blower to supply air to be blown out of the air
outlet to the nozzle unit; a distance detection means to
detect a distance between an object and the nozzle unit,
the object being disposed apart from the air outlet in the
blowing direction; a hand detection means to detect
whether or not there is a hand being placed between the
object and the nozzle unit; and a control unit to set a
rotational speed of the blower based on the distance de-
tected by the distance detection means, and drive the
blower when the hand detection means detects a hand,
wherein a rotational speed of the blower that is set when
the distance detected by the distance detection means
is less than a first distance is less than a rotational speed
of the blower that is set when the distance detected by
the distance detection means is equal to the first distance.
[0008] The present invention further provides a meth-
od for controlling a hand dryer device including a nozzle
unit having an air outlet to blow air out in a blowing di-
rection that has been preset, a blower to supply air to be
blown out of the air outlet to the nozzle unit, a distance
detection means, a hand detection means, and a control
unit, the method comprising: a step of detecting a dis-
tance between an object and the nozzle unit by the dis-
tance detection means, the object being disposed apart
from the air outlet in the blowing direction; a step of setting
a rotational speed of the blower by the control unit based
on the distance detected by the distance detection
means; a step of detecting, by the hand detection means,
whether or not there is a hand being placed between the
object and the nozzle unit; and a step of driving the blower
by the control unit at the set rotational speed, when the
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hand detection means detects a hand, wherein a rota-
tional speed of the blower that is set when the distance
detected by the distance detection means is less than a
first distance is less than a rotational speed of the blower
that is set when the distance detected by the distance
detection means is equal to the first distance.

Advantageous Effects of Invention

[0009] A hand dryer device, a washstand with a hand
dryer device, and a method for controlling a hand dryer
device of this invention can prevent water remaining on
an object such as a wash bowl disposed apart from the
air outlet from being splashed to the surroundings thereof
due to the blown air, and can avoid making the user un-
comfortable.

Brief Description of Drawings

[0010]

FIG. 1 is a schematic sectional side view of a wash-
stand with a hand dryer device according to a first
embodiment of this invention.
FIG. 2 is a plan view of the washstand with a hand
dryer device according to the first embodiment of this
invention.
FIG. 3 is a bottom view of a nozzle unit of the hand
dryer device according to the first embodiment of this
invention.
FIG. 4 is a block diagram of a main part involved in
control of the hand dryer device according to the first
embodiment of this invention.
FIG. 5 is a diagram illustrating an example of a hard-
ware configuration of a processing circuit of the hand
dryer device according to the first embodiment of this
invention.
FIG. 6 is a flowchart of operation control provided by
the hand dryer device according to the first embod-
iment of this invention.
FIG. 7 is a table illustrating an example of the rela-
tionship between the distance between an object and
a nozzle unit and the rotational speed of the blower.
FIG. 8 is a table illustrating an example of the rela-
tionship between a dimensionless distance and the
rotational speed of the blower.
FIG. 9 is a schematic sectional side view of another
washstand with a hand dryer device according to the
first embodiment of this invention.
FIG. 10 is a bottom view of a nozzle unit of a hand
dryer device according to a second embodiment of
this invention.

Description of Embodiments

[0011] Embodiments of the present invention will be
described below with reference to the accompanying
drawings. Identical or equivalent elements are designat-

ed by the same reference characters in the drawings.

First Embodiment.

[0012] FIG. 1 is a schematic sectional side view of a
washstand with a hand dryer device 60 (hereinafter re-
ferred to simply as "washstand 60") provided with a hand
dryer device 1 according to the present embodiment.
FIG. 2 is a plan view of the washstand 60.
[0013] The washstand 60 includes a water discharge
unit 61 and a wash bowl 62. The water discharge unit 61
discharges water. The wash bowl 62 receives the water
discharged from the water discharge unit 61 on an inner
surface 62s thereof. In the present embodiment, the
wash bowl 62 is supported by a counter unit 63. The
counter unit 63 is formed of an upper portion of a box-
shaped body 64 disposed on a floor FL with the counter
unit 63 being adjacent to a wall WL. The counter unit 63
has a top surface formed to be horizontal, and has an
opening formed in a center portion of the unit 63. The
wash bowl 62 is set in a manner that the bowl 62 covers
the opening of the counter unit 63.
[0014] The water discharge unit 61 is disposed to stand
on the counter unit 63 between the wash bowl 62 and
the wall WL, and is set to discharge water toward the
inner surface 62s of the wash bowl 62. The water dis-
charge unit 61 is, for example, a faucet connected to a
water pipe. The water discharge unit 61 passes through
the counter unit 63, and is connected to a waterworks
system (not illustrated) for supplying water to be dis-
charged. The water discharge unit 61 includes a sensor,
a control circuit, and a solenoid valve each of which is
conventionally used and is not illustrated. Detection of a
user’s hand by this sensor causes the solenoid valve to
open automatically, and causes water to be discharged
from the water discharge unit 61.
[0015] The wash bowl 62 has a concave shape to form
the inner surface 62s having a smoothly curved surface,
and is made of, for example, a ceramic material. A drain
outlet 65 is formed in a lowest bottom portion of the wash
bowl 62. The drain outlet 65 is an opening provided to
drain the water discharged from the water discharge unit
61 and received by the wash bowl 62, to a sewerage line.
The drain outlet 65 is connected with a drainpipe 66 there-
under. The drainpipe 66 has a drain trap (not illustrated),
and is connected to a sewerage line (not illustrated)
through the drain trap.
[0016] The drain outlet 65 is provided with a drain stop-
per 67 that can switch the drain outlet 65 to be in an open
state or a closed state. For example, the drain stopper
67 is configured to be moved up and down by a user’s
operation of a lever (not illustrated) provided on the wash-
stand 60 to switch the drain outlet 65 between an open
state and a closed state. When the drain stopper 67 is
at the lowest end position in the movable range thereof,
the drain outlet 65 is closed, thereby allowing the water
discharged from the water discharge unit 61 to be stored
in the wash bowl 62. When the drain stopper 67 is at the
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highest end position in the movable range thereof, the
drain outlet 65 is open, thereby allowing the water dis-
charged from the water discharge unit 61 to be drained
through the drainpipe 66.
[0017] The washstand 60 is provided with the hand
dryer device 1. The hand dryer device 1 includes a nozzle
unit 10, a blower 20, distance detection means 30, hand
detection means 40, and a control unit 50.
[0018] The nozzle unit 10 has an air outlet 11 config-
ured to blow air in a preset blowing direction D1.
[0019] In the present embodiment, the hand dryer de-
vice 1 has a body unit 12 having a tubular shape. The
body unit 12 is disposed to stand on the counter unit 63
between the wash bowl 62 and the wall WL, alongside
of the water discharge unit 61, and is bent toward the
wash bowl 62. The nozzle unit 10 is formed in a leading
end portion of the bent body unit 12, and is set at a position
above the wash bowl 62. The air outlet 11 is formed in a
portion facing the wash bowl 62, of the end portion of the
body unit 12. The blowing direction D1 of the air outlet
11 corresponds to a direction toward the inner surface
62s of the wash bowl 62. In addition, the blowing direction
D1 is set not to meet up with the drain outlet 65 formed
on the wash bowl 62. This can prevent the air blown out
of the air outlet 11 from directly flowing into the drainpipe
66.
[0020] FIG. 3 is a bottom view of the nozzle unit 10.
As illustrated in FIG. 3, the air outlet 11 is formed in a
long, narrow slit shape. The air outlet 11 extends in the
direction in which the end portion of the body unit 12
extends. The air outlet 11 has a slit width (width in the
lateral direction) set to have a dimension of, for example,
2 mm or less.
[0021] As illustrated in FIG. 1, the body unit 12 extends
to penetrate the counter unit 63, and is fixed to the counter
unit 63 using, for example, a fixing nut not illustrated. The
body unit 12 is connected to an air-blow duct 13 under
the counter unit 63. The air-blow duct 13 is formed in a
tubular shape to be coupled with the body unit 12 and
the blower 20. The air-blow duct 13 is made of, for ex-
ample, a flexible resin that would be adopted in order to
facilitate construction work.
[0022] The blower 20 feeds air to be blown out of the
air outlet 11 to the nozzle unit 10. In the present embod-
iment, the blower 20 includes a motor and a turbofan
rotated by this motor, and is configured to generate high-
pressure air. In addition, the blower 20 is housed in a
power block case 21 disposed below the counter unit 63.
The power block case 21 is installed on the wall WL inside
the box-shaped body 64. The power block case 21 has
an air inlet (not illustrated) for allowing the blower 20 to
take in air from outside the power block case 21. The air
inlet has an air filter removably installed therein to prevent
incursion of dust. Examples of the air filter include a mesh
filter, a high-efficiency particulate air (HEPA) filter, a ster-
ilization filter, and so on. This air inlet communicates with
an air-intake side of the blower 20. In addition, an air-
exhaustion side of the blower 20 is connected to the air-

blow duct 13. The high-pressure air generated by the
blower 20 is delivered to the nozzle unit 10 through the
air-blow duct 13 and through the body unit 12, and blows
out of the air outlet 11 as a high-speed airflow. The air
blown out of the air outlet 11 has a speed that depends
on the rotational speed of the blower 20 (the number of
rotations of the fan of the blower 20 per unit time). Spe-
cifically, a higher rotational speed of the blower 20 results
in a higher pressure generated by the blower 20, and
hence a higher speed of the air blown out of the air outlet
11. Such configuration in the present embodiment allows
air to be blown out of the air outlet 11 having a slit shape
as an air jet. The air at the time of this blowout has a
speed of, for example, 80 m/s or higher.
[0023] In addition, a heater (not illustrated) for heating
the high-pressure air generated by the blower 20 is pro-
vided in the power block case 21. Use of this heater can
make the air to be blown out of the air outlet 11 a warm
airflow.
[0024] The distance detection means 30 detects a dis-
tance L1 between an object BD situated apart from the
air outlet 11 in the blowing direction D1 and the nozzle
unit 10. In the present embodiment, the blowing direction
D1 is toward the inner surface 62s of the wash bowl 62.
For this reason, the object BD situated apart from the air
outlet 11 in the blowing direction D1 is, for example, the
wash bowl 62. In this case, the distance detection means
30 detects the distance between the wash bowl 62 and
the nozzle unit 10. Alternatively, for example, when the
drain outlet 65 is closed by the drain stopper 67 of the
wash bowl 62 and water is being stored in the wash bowl
62, the object BD is the water actually stored in the wash
bowl 62. In this case, the distance detection means 30
detects the distance between the surface of the water
stored in the wash bowl 62 and the nozzle unit 10. As
illustrated in FIG. 3, the distance detection means 30 is
set adjacent to the air outlet 11 in the nozzle unit 10. As
the distance detection means 30, an optical distance sen-
sor can be used, for example. In an optical distance sen-
sor, light radiated from a light source set inside the dis-
tance sensor is caused to impinge on the object BD and
then to be reflected therefrom, and the reflected light is
received by a light-receiving device of the distance sen-
sor. The distance in question is measured based on a
difference between the amount of luminescence in the
light source and the amount of light received in the light-
receiving device.
[0025] The distance L1 detected by the distance de-
tection means 30 will now be described. As illustrated in
FIG. 1, in the present embodiment, the distance detection
means 30 detects the distance L1 between the object
BD and the nozzle unit 10 along the blowing direction
D1. That is, the distance L1 is related to the flow of air
blown out from the air outlet 11 in the blowing direction
D1. In general, impingement of the air blown out from the
air outlet 11 onto the object BD at a high speed is likely
to cause a splash of water drops remaining on the object
BD. Conversely, impingement of the air blown out from

5 6 



EP 3 998 005 A1

5

5

10

15

20

25

30

35

40

45

50

55

the air outlet 11 onto the object BD at a low speed is less
likely to cause a splash of water drops remaining on the
object BD. In addition, the speed of the air blown out from
the air outlet 11 gradually decreases as the air flows more
distantly from the air outlet 11 in the blowing direction
D1. It is therefore considered that air blown out of the air
outlet 11 that has flowed a certain distance from the air
outlet 11, thus having a sufficiently reduced speed, will
not cause a splash of water drops remaining on the object
BD even if the air impinges on the object BD. From this
viewpoint, the distance L1 associated with the flow of the
air blown out of the air outlet 11 is detected by the distance
detection means 30.
[0026] Specifically, in the present embodiment, as the
distance L1, a distance between the air outlet 11 of the
nozzle unit 10 and the object BD is set. That is, the dis-
tance L1 is equivalent to the distance of movement of
the air blown out of the air outlet 11 in the blowing direction
D1 from the air outlet 11 until impingement on the object
BD. Note that in a case in which the flow of the air blown
out of the air outlet 11 is an air jet, the blowing direction
D1 is aligned with a jet axis thereof. In a case of a short
distance L1, the air blown out of the air outlet 11 impinges
on the object BD at a speed near the speed at which the
air starts to be blown, and is thus likely to cause a splash
of water drops remaining on the object BD. In contrast,
in a case of a long distance L1, the air blown out of the
air outlet 11 will has a reduced speed before reaching
the object BD, and thus impinges on the object BD at a
speed lower than the speed at which the air starts to be
blown. Therefore, the air in that case is less likely to cause
a splash of water drops remaining on the object BD.
[0027] Note that in a case in which the distance be-
tween the air outlet 11 of the nozzle unit 10 and the object
BD is used as the distance L1, the distance detection
means 30 ideally and preferably detects this distance
between the air outlet 11 of the nozzle unit 10 and the
object BD. In essence, however, because there is no
significant error, the distance between a portion near the
air outlet 11 of the nozzle unit 10 and the object BD may
be equated to the distance between the air outlet 11 of
the nozzle unit 10 and the object BD. In the present em-
bodiment, the distance detection means 30 is disposed
adjacent to the air outlet 11 in the nozzle unit 10 as de-
scribed above, and the distance between this distance
detection means 30 set adjacent to the air outlet 11 and
the object BD is used as the distance between the air
outlet 11 and the object BD.
[0028] The hand detection means 40 detects whether
or not there is a hand being placed between the object
BD that is disposed apart from the air outlet 11 in the
blowing direction D1 and the nozzle unit 10. As described
above, the object BD is, for example, the wash bowl 62
in the present embodiment, and therefore in this case,
the hand detection means 40 detects whether or not there
is a hand being placed between the wash bowl 62 and
the nozzle unit 10. Alternatively, when some water has
been already stored in the wash bowl 62, the hand de-

tection means 40 detects whether or not there is a hand
being placed between the water stored in the wash bowl
62 and the nozzle unit 10. As illustrated in FIG. 3, the
hand detection means 40 is disposed adjacent to the air
outlet 11 on the opposite side of the distance detection
means 30 in the nozzle unit 10. As the hand detection
means 40, an optical infrared sensor or distance sensor
can be used, for example. An infrared sensor uses a light-
receiving device to detect a user’s hand by the device
receiving infrared light reflected at the hand when infrared
light emitted from an infrared light-emitting device has
been incident on the user7s hand.
[0029] The control unit 50 sets the rotational speed of
the blower 20 based on the distance L1 detected by the
distance detection means 30, and accordingly drives the
blower 20 in a case in which the hand detection means
40 has detected a hand. In the present embodiment, the
control unit 50 is disposed inside the power block case
21 as illustrated in FIG. 1. FIG. 4 is a block diagram of a
main part involved in control of the hand dryer device 1.
As illustrated in FIG. 4, the control unit 50 is communi-
cably connected to each of the blower 20, the distance
detection means 30, and the hand detection means 40,
and such connection with each of them is made using a
signal line, for example. The distance detection means
30 outputs a signal including information representing
the distance L1 detected by the distance detection means
30, and sends the signal to the control unit 50. The hand
detection means 40 outputs a signal including informa-
tion representing the result of detection as to the pres-
ence or absence of a hand, and sends the signal to the
control unit 50. The control unit 50 outputs a signal for
controlling the operation of the blower 20 on the basis of
the signal outputted from the distance detection means
30 and the signal outputted from the hand detection
means 40, and sends the signal to the blower 20. The
blower 20 operates according to the signal outputted from
the control unit 50 to blow air out of the air outlet 11 of
the nozzle unit 10.
[0030] In the present embodiment, as illustrated in FIG.
4, the control unit 50 includes a distance determination
unit 51, an operation control unit 52, and a storage unit
53. The distance determination unit 51 compares the dis-
tance L1 detected by the distance detection means 30
with a preset distance to determine the magnitude rela-
tionship therebetween. The operation control unit 52 sets
the rotational speed of the blower 20 based on the de-
termination result of the distance determination unit 51.
In addition, the operation control unit 52 drives the blower
20 based on the detection result of the hand detection
means 40. The storage unit 53 stores distances and ro-
tational speeds, which have been set in advance. The
components in the control unit 50 are capable of com-
municating information with one another.
[0031] Control provided by the control unit 50 to set
the rotational speed of the blower 20 based on the dis-
tance detected by the distance detection means 30 will
next be described. The present embodiment is based on
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the assumption that the rotational speed of the blower
20 set by the control unit 50 has a relationship in which
a rotational speed of the blower 20 that is set when the
distance detected by the distance detection means 30 is
less than a first distance is less than a rotational speed
of the blower 20 that is set when the distance detected
by the distance detection means 30 is equal to the first
distance.
[0032] A specific example of setting the rotational
speed of the blower 20 will now be described. First, the
preset distance and the preset rotational speed are
stored in advance in the storage unit 53. For example,
the storage unit 53 has a first distance as the preset dis-
tance stored therein, and has a first rotational speed and
a second rotational speed less than the first rotational
speed as the preset rotational speed stored therein. In
this regard, the first rotational speed is set to a rotational
speed of the blower 20 such that, upon impingement of
air delivered from the blower 20 and blown out of the air
outlet 11 of the nozzle unit 10 on the object BD, the im-
pinging air has a speed low enough not to cause a splash
of water drops remaining on the object BD, in the case
where the distance L1 between the object BD and the
nozzle unit 10 is equal to the first distance. The second
rotational speed is set to a rotational speed of the blower
20 such that, upon impingement of air blown out of the
air outlet 11 of the nozzle unit 10 on the object BD, the
impinging air has a speed low enough not to cause a
splash of water drops remaining on the object BD, in the
case where the distance L1 between the object BD and
the nozzle unit 10 is less than the first distance. By way
of example of the speed low enough not to cause a splash
of water drops remaining on the object BD, when the
speed upon impingement of air blown out of the air outlet
11 on the object BD is 20 m/s or lower, an airflow at this
speed does not have kinetic energy enough to blow away
water drops remaining on the object BD, so that a splash
of the water drops can be prevented.
[0033] Upon reception of the signal outputted from the
distance detection means 30, the distance determination
unit 51 of the control unit 50 determines whether or not
the distance L1 detected by the distance detection means
30 is greater than or equal to the first distance in the
storage unit 53, and outputs its determination result to
the operation control unit 52. When the distance deter-
mination unit 51 determines that the distance L1 detected
by the distance detection means 30 is greater than or
equal to the first distance, the operation control unit 52
sets the rotational speed of the blower 20 to the first ro-
tational speed. When the distance determination unit 51
determines that the distance L1 detected by the distance
detection means 30 is less than the first distance, the
operation control unit 52 sets the rotational speed of the
blower 20 to the second rotational speed.
[0034] Drive control on the blower 20 performed by the
control unit 50 based on the detection result from the
hand detection means 40 will next be described. The
hand detection means 40 outputs, to the control unit 50,

a hand detection signal that represents a detection result
as to whether it has been detected that a user’s hand
has been placed between the object BD and the nozzle
unit 10. For example, the hand detection means 40 out-
puts a high-level signal to the control unit 50 when a hand
is being detected, but outputs a low-level signal to the
control unit 50 when no hand is being detected. When
the hand detection signal received by the control unit 50
is a high-level signal, the operation control unit 52 deter-
mines that a hand is placed between the object BD and
the nozzle unit 10, and so drives the blower 20 to rotate,
or keeps the blower 20 rotating. When the hand detection
signal received by the control unit 50 is a low-level signal,
the operation control unit 52 determines that no hand is
placed between the object BD and the nozzle unit 10,
and so stops the blower 20, or keeps the blower 20
stopped.
[0035] In the present embodiment, as described
above, the distance detection means 30 is disposed ad-
jacent to the air outlet 11 in the nozzle unit 10, and the
hand detection means 40 is disposed adjacent to the air
outlet 11 on the opposite side of the distance detection
means 30. That is, the distance detection means 30 and
the hand detection means 40 are disposed close to each
other. For this reason, if the control unit 50 simultaneously
performs the control relating to the distance detection
means 30 and the control relating to the hand detection
means 40, the distance detection means 30 may wrongly
identify the user’s hand detected by the hand detection
means 40, as the object BD, and detect a distance be-
tween this user’s hand and the nozzle unit 10, so that the
control unit 50 may erroneously set the rotational speed
of the blower 20 based on this distance. Therefore, the
control unit 50 does not perform any operation of setting
the rotational speed of the blower 20 based on the dis-
tance L1 detected by the distance detection means 30
when the hand detection means 40 detects a user’s hand,
but the unit 50 sets the rotational speed of the blower 20
based on the distance L1 detected by the distance de-
tection means 30 when the hand detection means 40
detects no user’s hand.
[0036] The control unit 50 is implemented in, for exam-
ple, a processing circuit having a hardware configuration
illustrated in FIG. 5. FIG. 5 is a diagram illustrating an
example of a hardware configuration of the processing
circuit. Components constituting the control unit 50 are
implemented by, for example, a processor 71 illustrated
in FIG. 5 executing a program stored in a memory 72.
Moreover, multiple processors and multiple memories
may provide the above-mentioned functions in conjunc-
tion with each other. The functions of the control unit 50
may be implemented such that some of the functions
is/are implemented in an electronic circuit and the re-
mainder thereof is implemented using the processor 71
and the memory 72.
[0037] An operation of the hand dryer device 1 in the
present embodiment will next be described with refer-
ence to FIG. 6. FIG. 6 is a flowchart of operation control
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provided by the hand dryer device 1.
[0038] Powering on of the hand dryer device 1 causes
the hand dryer device 1 to become in a standby state.
That is, this state is a state in which the blower 20 is
stopped and the hand detection means 40 does not de-
tect any hands. First, at step S1, the distance detection
means 30 detects the distance L1 between the object
BD and the nozzle unit 10, and outputs a signal including
information representing the distance L1 detected, to the
control unit 50.
[0039] Next, at step S2, the control unit 50 sets the
rotational speed of the blower 20 based on the distance
L1 detected by the distance detection means 30. In more
detail, the distance determination unit 51 of the control
unit 50 compares the distance L1 detected by the dis-
tance detection means 30 with a preset distance to de-
termine the magnitude relationship therebetween. The
operation control unit 52 sets the rotational speed of the
blower 20 based on the determination result of the dis-
tance determination unit 51.
[0040] Next, at step S3, the hand detection means 40
detects whether or not there is a hand being placed be-
tween the object BD and the nozzle unit 10, and outputs
a hand detection signal representing the detection result
to the control unit 50. At this step S3, it is determined
whether or not a user’s hand has been placed between
the object BD and the nozzle unit 10. When the hand
detection signal received by the control unit 50 from the
hand detection means 40 indicates a fact that a hand is
detected, this means that a user’s hand has been placed
between the object BD and the nozzle unit 10. In this
case, the control unit 50 proceeds to a process of step
S4. When the hand detection signal received by the con-
trol unit 50 from the hand detection means 40 indicates
a fact that a hand is not detected, this means that a user’s
hand has not been placed between the object BD and
the nozzle unit 10. In this case, the control unit 50 pro-
ceeds to a process of step S7.
[0041] At step S4, the control unit 50 drives the blower
20 based on the detection result from the hand detection
means 40. In more detail, when the hand detection signal
received from the hand detection means 40 indicates a
fact that a hand is detected, the operation control unit 52
of the control unit 50 determines that a hand is placed
between the object BD and the nozzle unit 10, and there-
upon subject the blower 20 to rotation operation at the
rotational speed that has been set at step S2. This causes
air to flow in from the air inlet through the air filter provided
in the power block case 21, and to be delivered to the
blower 20, and then the air is pressurized by the blower
20. The air pressurized by passing through the blower
20 passes through the air-blow duct 13, reaches the noz-
zle unit 10, is accelerated by the air outlet 11 of the nozzle
unit 10, and is blown out from the air outlet 11 as a high-
speed airflow. The air blown out from the air outlet 11
impinges on the user’s hand placed between the object
BD and the nozzle unit 10, and then starts to scatter some
water remaining on a surface of the hand into water

drops.
[0042] Next, at step S5, the hand detection means 40
detects the presence or absence of a hand placed be-
tween the object BD and the nozzle unit 10, and outputs
a hand detection signal representing the detection result
to the control unit 50. At this step S5, it is determined
whether or not the user’s hand placed between the object
BD and the nozzle unit 10 has been pulled away there-
from. When the hand detection signal received from the
hand detection means 40 indicates a fact that a hand is
detected, the control unit 50 repeats the process of step
S5. This situation means that the user’s hand remains
placed between the object BD and the nozzle unit 10,
and therefore the operation control unit 52 of the control
unit 50 keeps the blower 20 rotating. When the hand de-
tection signal received from the hand detection means
40 indicates a fact that a hand is not detected, the control
unit 50 proceeds to the process of step S6.
[0043] When the hand detection signal received by the
control unit 50 from the hand detection means 40 indi-
cates a fact that a hand is not detected, this means that
the user’s hand placed between the object BD and the
nozzle unit 10 has been pulled away therefrom. At step
S6, the operation control unit 52 of the control unit 50
stops the blower 20 that is rotating. This causes the air
blown out of the air outlet 11 to stop. Then, the process
returns to the process of step S3.
[0044] At step S3, when the hand detection signal re-
ceived by the control unit 50 from the hand detection
means 40 indicates a fact that a hand is not detected,
the operation control unit 52 of the control unit 50 deter-
mines that no hand is placed between the object BD and
the nozzle unit 10, and so keeps the blower 20 stopped.
[0045] Next, at step S7, the control unit 50 determines
whether or not a preset time period has elapsed since
the rotational speed of the blower 20 was set at step S2.
If the preset time period has not elapsed, the operational
flow returns to the process of step S3. If the preset time
period has elapsed, the operational flow returns to the
process of step S1 to update the rotational speed of the
blower 20 that has been set at step S2. By doing so, the
rotational speed of the blower 20 can be set anew in
response to a change in the distance between the object
BD and the nozzle unit 10 in cases such as when some
water has been stored in the wash bowl 62.
[0046] As described above, the hand dryer device 1
according to the present embodiment includes: the noz-
zle unit 10 provided with the air outlet 11 to blow air out
in the blowing direction D1 that has been preset; the blow-
er 20 which supplies air to be blown out of the air outlet
11 to the nozzle unit 10; the distance detection means
30, which detects the distance L1 between the object BD
disposed apart from the air outlet 11 in the blowing di-
rection D1 and the nozzle unit 10; the hand detection
means 40 which detects whether or not there is a hand
being placed between the object BD and the nozzle unit
10; and the control unit 50 which sets the rotational speed
of the blower 20 based on the distance L1 detected by
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the distance detection means 30 and drives the blower
20 in a case in which the hand detection means 40 has
detected a hand. The rotational speed of the blower 20
that is set when the distance L1 detected by the distance
detection means 30 is less than the first distance is less
than the rotational speed of the blower 20 that is set when
the distance L1 detected by the distance detection means
30 is equal to the first distance.
[0047] Owing to such configuration, the rotational
speed of the blower 20 when the blower 20 is to be driven
in a case in which the hand detection means 40 has de-
tected a hand is set based on the distance L1 detected
by the distance detection means 30. This enables the
rotational speed of the blower 20 to be changed depend-
ing on the distance L1 between the object BD and the
nozzle unit 10, and the speed of the air blown out of the
air outlet 11 to be changed accordingly. In addition, the
rotational speed of the blower 20 that is set when the
distance L1 is less than the predetermined first distance
is less than the rotational speed of the blower 20 that is
set when the distance L1 is equal to the first distance.
Therefore, the speed of the air blown out of the air outlet
11 can be reduced when the distance L1 is smaller to
thereby provide a reduced speed at which that air im-
pinges on the object BD. Thus, when the air blown out
of the air outlet 11 directly impinges on the object BD
immediately after the hand placed between the object
BD and the nozzle unit 10 was pulled away therefrom,
or in a similar case, splash of some water remaining on
the object BD to the surroundings can be prevented,
wherein the splash would be caused by this blown-out
air. As a result, it is possible to avoid making the user
uncomfortable, and provide hygienic use.
[0048] In addition, since the control unit 50 automati-
cally sets the rotational speed of the blower 20 based on
the distance L1 detected by the distance detection means
30, it is possible to eliminate some work of setting the
rotational speed of the blower 20 in consideration of the
depth of the wash bowl 62, which is performed during
installation by the installer or constructor who are to install
the hand dryer device 1 in a washstand or the like. More-
over, even when the distance L1 varies in cases such as
when some water is stored in the wash bowl 62, the con-
trol unit 50 automatically sets the rotational speed of the
blower 20 based on the distance L1 that has changed,
so that a splash of the water stored in the wash bowl 62
can be prevented.
[0049] The control unit 50 sets the rotational speed of
the blower 20 to a preset first rotational speed when the
distance L1 detected by the distance detection means
30 is greater than or equal to the preset first distance,
and sets the rotational speed of the blower 20 to a rota-
tional speed less than the first rotational speed when the
distance L1 detected by the distance detection means
30 is less than the first distance. Owing to such a config-
uration, the rotational speed of the blower 20 is set to a
second rotational speed less than the first rotational
speed when the distance L1 detected by the distance

detection means 30 is less than the first distance serving
as a criterion. Accordingly, the rotational speed of the
blower 20 can be automatically reduced in a case where
the distance L1 between the object BD and the nozzle
unit 10 is less than a certain criterion, such as the case
where the wash bowl 62 has a low value in depth, for
example. This can make it even less likely to cause a
splash of water drops remaining on the object BD.
[0050] The control unit 50 sets the rotational speed of
the blower 20 based on the distance detected by the dis-
tance detection means 30 in a case in which the hand
detection means 40 does not detect a hand. Such a con-
figuration can prevent simultaneous performance of
hand detection by the hand detection means 40 and dis-
tance detection by the distance detection means 30, and
can thus prevent a situation in which, for example, the
distance detection means 30 detects a distance from a
hand placed between the object BD and the nozzle unit
10 and the rotational speed of the blower 20 is set erro-
neously based on that distance.
[0051] The distance detection means 30 is disposed
adjacent to the air outlet 11 in the nozzle unit 10. Such
a configuration enables the distance from the object BD
with respect to the nozzle unit 10 to be easily detected.
In particular, the distance between the air outlet 11 of the
nozzle unit 10 and the object BD can be easily detected
as the distance L1.
[0052] In addition, the hand dryer device-equipped
washstand 60 according to the present embodiment in-
cludes: the water discharge unit 61 which discharges wa-
ter; the wash bowl 62 having the inner surface 62s by
which the water discharged from the water discharge unit
61 is received; the nozzle unit 10 which is provided above
the wash bowl 62 and is provided with the air outlet 11
to blow air out in the blowing direction D1 toward the inner
surface 62s of the wash bowl 62; the blower 20 which
supplies air to be blown out of the air outlet 11 to the
nozzle unit 10; the distance detection means 30 which
detects the distance L1 between the object BD disposed
apart from the air outlet 11 in the blowing direction D1
and the nozzle unit 10; the hand detection means 40
which detects whether or not there is a hand being placed
between the object BD and the nozzle unit 10; and the
control unit 50 which sets the rotational speed of the blow-
er 20 based on the distance L1 detected by the distance
detection means 30 and drives the blower 20 in a case
in which the hand detection means 40 has detected a
hand. The rotational speed of the blower 20 that is set
when the distance L1 detected by the distance detection
means 30 is less than the first distance is less than the
rotational speed of the blower 20 that is set when the
distance L1 detected by the distance detection means
30 is equal to the first distance.
[0053] Owing to such a configuration, the rotational
speed of the blower 20 for the blower 20 to be driven in
a case in which the hand detection means 40 has detect-
ed a hand is set of the basis of the distance L1 between
the object BD and the nozzle unit 10, detected by the
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distance detection means 30. This enables the rotational
speed of the blower 20 to be changed depending on the
distance L1, and the speed of the air blown out of the air
outlet 11 to be changed accordingly. In addition, the ro-
tational speed of the blower 20 that is set when the dis-
tance L1 is less than the predetermined first distance is
less than the rotational speed of the blower 20 that is set
when the distance L1 is equal to the first distance. There-
fore, the speed of the air blown out of the air outlet 11
can be reduced when the distance L1 is smaller to provide
a reduced speed at which that air impinges onto the ob-
ject BD. As a result, when the air blown out of the air
outlet 11 directly impinges on the object BD, water re-
maining on the object BD can be prevented from splash-
ing to the surroundings, wherein such splash of water
would be caused by this air impingement, thereby making
it possible to avoid making the user uncomfortable. More-
over, since the control unit 50 automatically sets the ro-
tational speed of the blower 20 based on the distance L1
detected by the distance detection means 30, it is pos-
sible to eliminate any work of setting the rotational speed
of the blower 20 performed by the installer or the like in
consideration of the depth of the wash bowl 62, and can
thus increase the efficiency of work.
[0054] In addition, a method for controlling the hand
dryer device 1 according to the present embodiment is
a method for controlling the hand dryer device 1 that in-
cludes the nozzle unit 10 provided with the air outlet 11
to blow air out in the blowing direction D1 that has been
preset, the blower 20 which supplies air to be blown out
of the air outlet 11 to the nozzle unit 10, the distance
detection means 30, the hand detection means 40, and
the control unit 50, wherein the method includes a step
of detecting, by the distance detection means 30, the
distance L1 between the object BD disposed apart from
the air outlet 11 in the blowing direction D1 and the nozzle
unit 10, a step of setting the rotational speed of the blower
20 by the control unit 50 based on the distance L1 de-
tected by the distance detection means 30, a step of de-
tecting, by the hand detection means 40, whether or not
there is a hand being placed between the object BD and
the nozzle unit 10, and a step of driving the blower 20 at
the set rotational speed by the control unit 50 in a case
in which the hand detection means 40 has detected a
hand. The rotational speed of the blower 20 that is set
when the distance L1 detected by the distance detection
means 30 is less than the first distance is less than the
rotational speed of the blower 20 that is set when the
distance L1 detected by the distance detection means
30 is equal to the first distance.
[0055] By virtue of this method, the blower 20 of the
hand dryer device 1 is driven at the rotational speed that
has been set based on the distance L1 between the ob-
ject BD and the nozzle unit 10 detected by the distance
detection means 30 when the hand detection means 40
detects a hand. That is, the rotational speed of the blower
20 is changed depending on the distance L1 between
the object BD and the nozzle unit 10, and the speed of

the air blown out of the air outlet 11 is changed accord-
ingly. In addition, the rotational speed of the blower 20
that is set when the distance L1 is less than the prede-
termined first distance is less than the rotational speed
of the blower 20 that is set when the distance L1 is equal
to the first distance. Accordingly, it is possible to reduce
the speed at which the air blown out of the air outlet 11
impinges on the object BD such as, for example, the wash
bowl 62 or certain water stored in the wash bowl 62,
where the distance L1 is smaller. By such a possibility,
when the air blown out of the air outlet 11 impinges on
the object BD, water drops can be prevented from splash-
ing from the object BD, though the splash of the water
drops may be caused by this impinging air, thereby mak-
ing it possible to avoid making the user uncomfortable.
[0056] Although the foregoing description has been di-
rected to a case in which the control unit 50 sets the
rotational speed of the blower 20 based on comparison
of the distance L1 detected by the distance detection
means 30 with the first distance, the rotational speed of
the blower 20 may be set, for example, based on a table
illustrated in FIG. 7. FIG. 7 is a table illustrating an ex-
ample of the relationship between the distance L1 be-
tween the object BD and the nozzle unit 10 and the ro-
tational speed of the blower 20. The table illustrated in
FIG. 7 is stored in advance in the storage unit 53 of the
control unit 50. The control unit 50 looks up the table
illustrated in FIG. 7 based on the distance L1 detected
by the distance detection means 30, and sets the rota-
tional speed of the blower 20. For example, in a case in
which the distance L1 is greater than or equal to 200 mm,
the rotational speed of the blower 20 is set to a rotational
speed N1 that is a high speed. In a case in which the
distance L1 is greater than or equal to 100 mm and less
than 200 mm, the rotational speed of the blower 20 is set
to a rotational speed N2 that is a middle speed. In a case
in which the distance L1 is less than 100 mm, the rota-
tional speed of the blower 20 is set to a rotational speed
N3 that is a low speed. It is noted here that there is a
relationship of rotational speed N1 > rotational speed N2
> rotational speed N3. In addition, the rotational speed
N1, the rotational speed N2, and the rotational speed N3
are each set to a rotational speed of the blower 20 such
that when the air blown out of the air outlet 11 impinges
onto the object BD, such impinging air has a speed that
is low enough not to cause any splash of the water drops
remaining on the object BD, in accordance with the dis-
tance L1.
[0057] Alternatively, the rotational speed of the blower
20 can also be set based on a table illustrated in FIG. 8
instead of the table illustrated in FIG. 7. FIG. 8 is a table
illustrating an example of the relationship between a di-
mensionless distance L0 and the rotational speed of the
blower 20. Note that the dimensionless distance L0 is
calculated by a formula (Distance L1 - Distance L2)/Dis-
tance L2. As illustrated in FIG. 1, the distance L2 is a
distance between a rim 62r of the wash bowl 62 and the
nozzle unit 10 in the blowing direction D1. More specifi-
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cally, the distance L2 is a distance between an intersec-
tion point of a virtual plane P1 including the top end sur-
face of the rim 62r of the wash bowl 62 and the blowing
direction D1, and the nozzle unit 10 in the blowing direc-
tion D1. For example, the distance L2 is measured in
advance, and is stored in the storage unit 53 of the control
unit 50. The control unit 50 calculates the dimensionless
distance L0 using the distance L1 detected by the dis-
tance detection means 30 and the distance L2 stored in
the storage unit 53.
[0058] In this case, the control unit 50 calculates the
dimensionless distance L0 based on the distance L1 de-
tected by the distance detection means 30, looks up the
table illustrated in FIG. 8, and sets the rotational speed
of the blower 20. For example, in a case in which the
dimensionless distance L0 calculated from the distance
L1 is greater than or equal to 1.0, the rotational speed of
the blower 20 is set to the rotational speed N1, which is
a high speed. In a case in which the dimensionless dis-
tance L0 calculated from the distance L1 is greater than
or equal to 0.5 and less than 1.0, the rotational speed of
the blower 20 is set to the rotational speed N2, which is
a middle speed. In a case in which the dimensionless
distance L0 calculated from the distance L1 is less than
0.5, the rotational speed of the blower 20 is set to the
rotational speed N3, which is a low speed.
[0059] Note that the foregoing description has been
directed to an example in which a value of the rotational
speed of the blower 20 is set stepwise with respect to
the distance L1 detected by the distance detection means
30, but the present invention is not limited to this example.
The rotational speed of the blower 20 may be set in a
continuous manner in accordance with the distance L1.
For example, the rotational speed of the blower 20 may
be set to have a lower value with decrease in the distance
L1 detected by the distance detection means 30. Such
setting will also provide an advantage similar to the ad-
vantage of the foregoing configurations.
[0060] Moreover, regarding the distance L2 described
above, for example, in a case in which the washstand
has the rim 62r of the wash bowl 62 is situated in a lower
position than the top surface of the counter unit 63 and
the rim 62r of the wash bowl 62 is covered with a circum-
ferential portion of an opening part of the counter unit 63,
use may be made of a distance between the circumfer-
ential portion of the opening part of the counter unit 63,
instead of the rim 62r of the wash bowl 62, and the nozzle
unit 10 in the blowing direction D1, as the distance L2.
In this case, more specifically, the distance L2 corre-
sponds to a distance between the intersection point of a
virtual plane including the top surface of the circumfer-
ential portion of the opening part of the counter unit 63
and the blowing direction D1, and the nozzle unit 10 in
the blowing direction D1.
[0061] Another example of how to measure the dis-
tance L1 and the distance L2 will now be described. FIG.
9 is a schematic sectional side view of a washstand 60A
that is another washstand according to the present em-

bodiment. A body unit 12A of a hand dryer device 1A
illustrated in FIG. 9 is disposed to stand on the counter
unit 63, and is bent toward the wash bowl 62 to extend
obliquely upward. Unlike the blowing direction D1 illus-
trated in FIG. 1, which is an almost vertical downward
direction, a blowing direction D1A of an air outlet 11A of
a nozzle unit 10A included in the body unit 12A is, as
illustrated in FIG. 9, an oblique downward direction to-
ward the inner surface 62s of the wash bowl 62. In this
case, the distance L1 between the object BD and the
nozzle unit 10A along the blowing direction D1A is as
illustrated in FIG. 9. In addition, the distance L2 between
the rim 62r of the wash bowl 62 and the nozzle unit 10A
in the blowing direction D1A, which is to be used in cal-
culation of the dimensionless distance L0, is as illustrated
in FIG. 9.
[0062] In the present embodiment, the air outlet 11 of
the nozzle unit 10 is formed, as described above, in a
long, narrow slit shape. This configuration results in a
reduced size of the potential core of the airflow blown out
of the air outlet 11, and the speed of the airflow is easier
to decrease as the distance from the air outlet 11 is in-
creased. Therefore, the wind speed when the airflow im-
pinges on the object BD after the user finished drying a
hand and disengaged the user’s hand therefrom can be
reduced while a wind speed is ensured that is sufficiently
high to scatter water drops adhering to the hand at the
position where the user’s hand is placed. This can make
it even less likely to cause a splash of the water drops
remaining on the object BD, and can thus provide hygi-
enic use.
[0063] In addition, the hand detection means 40 is dis-
posed, as described above, adjacent to the air outlet 11
on the opposite side of the distance detection means 30
in the nozzle unit 10, and as illustrated in FIG. 2, disposed
adjacent to the air outlet 11 on the side farther from the
water discharge unit 61. Since the body unit 12 in which
the nozzle unit 10 is formed is placed side-by-side with
the water discharge unit 61, such an undesired situation
may be caused that the hand detection means 40 detects
a hand thereby causing a high-speed airflow to blow out
of the air outlet 11 of the nozzle unit 10 when a user
moves her or his hand to under the water discharge unit
61 to wash the hand and the hand comes under a part
of a space under the nozzle unit 10. In this case, simul-
taneous discharge of some water from the water dis-
charge unit 61 and a high-speed airflow from the air outlet
11 may be caused and thereby the water discharged from
the water discharge unit 61 may be splashed due to the
high-speed airflow. As described above, the arrange-
ment of the hand detection means 40 disposed distant
from the water discharge unit 61 in the nozzle unit 10 can
decrease the possibility that a user’s hand will uninten-
tionally enter the detection range of the hand detection
means 40, thereby making it possible to prevent simul-
taneous discharge of the water and the high-speed air-
flow.
[0064] In the present embodiment, the blower 20 and
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the control unit 50 are disposed inside the power block
case 21, the power block case 21 is disposed under the
counter unit 63, and the body unit 12 having the nozzle
unit 10 formed therein is disposed above the counter unit
63. In this manner, installation of the power block case
21 housing the blower 20 and the control unit 50 under
the counter unit 63 can make smaller the space to be
occupied by the hand dryer device 1 above the counter
unit 63, and can ensure a wider space usable by the user
above the counter unit 63, thereby enabling usability to
be improved. In addition, because the user cannot see
the blower 20 and the like, a design quality can be im-
proved.
[0065] Note that the configuration is not limited to the
foregoing arrangement, but, for example, the nozzle unit
10 and the blower 20 may be disposed in a single hous-
ing, and this housing may be disposed above the counter
unit 63. In addition, despite the above-description having
been given for the control unit 50 disposed inside the
power block case 21, the control unit 50 may be disposed
outside the power block case 21.
[0066] In the present embodiment, the water discharge
unit 61 is configured to discharge water in conjunction
with a sensor that detects a user’s hand, but the present
invention is not limited to this example. The water dis-
charge unit 61 may be configured to discharge water in
conjunction with a manual operation of a faucet lever or
the like. In addition, despite the above-description having
been given for the wash bowl 62 provided separately
from the counter unit 63, the wash bowl 62 may be formed
integrally with the counter unit 63. The wash bowl 62 may
have any shape, without particular limitation, as long as
the shape can receive the water discharged from the wa-
ter discharge unit 61 on its inner surface 62s.
[0067] Although the body unit 12 of the hand dryer de-
vice 1 has been described as being disposed to stand
from the counter unit 63, the present invention is not lim-
ited to this example. For example, the body unit 12 may
be configured to be supported by the wall WL, and pro-
vided to extend toward the wash bowl 62 from the wall
WL.
[0068] The distance detection means 30 has been de-
scribed as using an optical distance sensor, but the
present invention is not limited to this example, and an-
other type of distance sensor may be used. In addition,
the distance detection means 30 has been described as
being disposed in the nozzle unit 10, but the present in-
vention is not limited to this example. The distance de-
tection means 30 may be disposed separately from the
nozzle unit 10 as long as it can detect the distance be-
tween the object BD and the nozzle unit 10. Although the
distance detection means 30 detects the distance L1 be-
tween the object BD and the nozzle unit 10, this detection
covers not only direct detection but also indirect detec-
tion. For example, the distance detection means 30 may
detect the distance L1 between the object BD and the
nozzle unit 10 by means of detecting a different distance
and geometrically converting this distance, or some other

means like that.
[0069] Although the hand detection means 40 has
been described as using an infrared sensor or a distance
sensor, the present invention is not limited to this exam-
ple. For example, as the hand detection means 40, a
capacitive sensor may be used. In addition, although the
distance detection means 30 and the hand detection
means 40 have been described as being provided sep-
arately, the present invention is not limited to this manner.
A single sensor may have both functionalities of the dis-
tance detection means 30 and the hand detection means
40. As such a sensor, an optical distance sensor can be
used, for example. In this case, in consideration of a sit-
uation where the user’s hand is usually positioned near
the nozzle unit 10 having the air outlet 11 blowing air
provided therein, what the distance sensor has detected
within a range of a predetermined distance from the noz-
zle unit 10 is determined to be a hand or hands, but what
the distance sensor has detected at a position remoter
than the position far from the nozzle unit 10 by the pre-
determined distance is determined to be the object BD,
thereby detection of the distance between the object BD
and the nozzle unit 10 being able to be distinguished from
detection of the hand.

Second Embodiment.

[0070] A second embodiment of this invention will next
be described with reference to FIG. 10. FIG. 10 is a bot-
tom view of a nozzle unit 110 of a hand dryer device 101
according to the present embodiment. Note that descrip-
tion of elements of the present embodiment that are sim-
ilar to the corresponding elements of the first embodiment
will be omitted.
[0071] The nozzle unit 110 has an air outlet 111 pro-
vided therein. Unlike the air outlet 11 formed in a slit
shape in the first embodiment, the air outlet 111 has a
configuration, as illustrated in FIG. 10, such that multiple
round holes are linearly arranged in the present embod-
iment. The multiple round holes are arranged in a single
line in the direction in which the end portion of the body
unit 12 extends. The diameter of each round hole is set
to, for example, 2 mm or less. In addition, a hand detec-
tion means 140 is disposed on a side of the front end of
the air outlet 111 in the nozzle unit 110. That is, the hand
detection means 140 is set at the position nearer to a
possible user in the nozzle unit 110. Such arrangement
improves accuracy of detection of a hand in the hand
detection means 140, and can thus improve comfort of
use of the user.
[0072] Preferred embodiments of the present invention
have been described above, but the present invention is
not necessarily limited to these embodiments. Any addi-
tion, omission, substitution, and any other modification
of the configuration may be realized without departing
from the spirit of the present invention.
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Industrial Applicability

[0073] The hand dryer device, the washstand with a
hand dryer device, and the method for controlling a hand
dryer device described above can prevent the water re-
maining on the object such as a wash bowl disposed
apart from the air outlet, from being splashed to the sur-
roundings due to the blown air, and can thus avoid mak-
ing the user uncomfortable.

Reference Signs List

[0074] 1, 1A, 101 hand dryer device; 10, 10A, 110 noz-
zle unit; 11, 11A, 111 air outlet; 12, 12A body unit; 13 air-
blow duct; 20 blower; 21 power block case; 30 distance
detection means; 40 hand detection means; 50 control
unit; 51 distance determination unit; 52 operation control
unit; 53 storage unit; 60, 60A washstand; 61 water dis-
charge unit; 62 wash bowl; 62r rim; 62s inner surface; 63
counter unit; 64 box-shaped body; 65 drain outlet; 66
drainpipe; 67 drain stopper; 71 processor; 72 memory;
BD object; D1, D1A blowing direction; FL floor; L0 dimen-
sionless distance; L1, L2 distance; N1, N2, N3 rotational
speed; P1 virtual plane; WL wall.

Claims

1. A hand dryer device comprising:

a nozzle unit having an air outlet to blow air out
in a blowing direction that has been preset;
a blower to supply air to be blown out of the air
outlet to the nozzle unit;
a distance detection means to detect a distance
between an object and the nozzle unit, the object
being disposed apart from the air outlet in the
blowing direction;
a hand detection means to detect whether or not
there is a hand being placed between the object
and the nozzle unit; and
a control unit to set a rotational speed of the
blower based on the distance detected by the
distance detection means, and drive the blower
when the hand detection means detects a hand,
wherein
a rotational speed of the blower that is set when
the distance detected by the distance detection
means is less than a first distance is less than
a rotational speed of the blower that is set when
the distance detected by the distance detection
means is equal to the first distance.

2. The hand dryer device according to claim 1, wherein
the control unit sets the rotational speed of the blower
to a first rotational speed when the distance detected
by the distance detection means is greater than or
equal to the first distance, and sets the rotational

speed of the blower to a rotational speed less than
the first rotational speed when the distance detected
by the distance detection means is less than the first
distance.

3. The hand dryer device according to claim 1, wherein
the rotational speed of the blower is set to a lower
value with decrease in the distance detected by the
distance detection means.

4. The hand dryer device according to any one of claims
1 to 3, wherein the control unit sets the rotational
speed of the blower based on the distance detected
by the distance detection means when the hand de-
tection means does not detect a hand.

5. The hand dryer device according to any one of claims
1 to 4, wherein the distance detection means is dis-
posed adjacent to the air outlet in the nozzle unit.

6. A washstand with a hand dryer device, comprising:

a water discharge unit to discharge water;
a wash bowl having an inner surface to receive
the water discharged from the water discharge
unit;
a nozzle unit that is provided above the wash
bowl, and has an air outlet to blow air out in a
blowing direction directed to the inner surface
of the wash bowl;
a blower to supply air to be blown out of the air
outlet to the nozzle unit;
a distance detection means to detect a distance
between an object and the nozzle unit, the object
being disposed apart from the air outlet in the
blowing direction;
a hand detection means to detect whether or not
there is a hand being placed between the object
and the nozzle unit; and
a control unit to set a rotational speed of the
blower based on the distance detected by the
distance detection means, and drive the blower
when the hand detection means detects a hand,
wherein
a rotational speed of the blower that is set when
the distance detected by the distance detection
means is less than a first distance is less than
a rotational speed of the blower that is set when
the distance detected by the distance detection
means is equal to the first distance.

7. A method for controlling a hand dryer device includ-
ing a nozzle unit having an air outlet to blow air out
in a blowing direction that has been preset, a blower
to supply air to be blown out of the air outlet to the
nozzle unit, a distance detection means, a hand de-
tection means, and a control unit, the method com-
prising:
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a step of detecting a distance between an object
and the nozzle unit by the distance detection
means, the object being disposed apart from the
air outlet in the blowing direction;
a step of setting a rotational speed of the blower
by the control unit based on the distance detect-
ed by the distance detection means;
a step of detecting, by the hand detection
means, whether or not there is a hand being
placed between the object and the nozzle unit;
and
a step of driving the blower by the control unit
at the set rotational speed, when the hand de-
tection means detects a hand, wherein
a rotational speed of the blower that is set when
the distance detected by the distance detection
means is less than a first distance is less than
a rotational speed of the blower that is set when
the distance detected by the distance detection
means is equal to the first distance.
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