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(54) WATER PUMP

(57) Provided is a water pump including: a body por-
tion including a housing where an inlet port and a dis-
charge port through which cooling water is introduced
and discharged are provided, an impeller accommodated
inside the housing and introducing or discharging the
cooling water via rotation, a rotation shaft coupled to the
impeller and rotating the impeller by receiving external
driving power, and a cooling water flow rate control unit
arranged above the impeller and operating to selectively
open or close the discharge port; a cylinder portion pro-
vided above the cooling water flow rate control unit and
formed therein a hydraulic space accommodating cool-
ing water that applies pressure to the cooling water flow
rate control unit; a piston located inside the hydraulic
space and pressurizing the cooling water present inside
the hydraulic space; a driving unit coupled to a side sur-
face of the cylinder portion and moving the piston forward
or backward; and a lock preventing member located at
an inner surface of the cylinder portion that faces a front
surface or a rear surface of the piston, and formed of an
elastic material.

According to the water pump of the present disclo-
sure, the lock preventing member is provided to funda-
mentally prevent a situation in which the piston is unable
to move by contacting the inner wall of the cylinder por-
tion.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a water pump,
and more particularly, to a water pump that cools an en-
gine by applying pressure to introduced cooling water to
circulate inside the engine.

BACKGROUND ART

[0002] In general, a water pump denotes a pump that
cools an electronic component inside a vehicle by forcibly
circulating cooling water inside an engine. A machine
that obtains power by using an explosive force of fuel,
such as an engine of an automobile, generates high tem-
perature heat during operation. When the high temper-
ature heat is not suitably controlled, not only the engine
itself but also another adjacent machine are adversely
affected. Accordingly, cooling water is inevitably used to
cool such heat.
[0003] As a technology related to such a water pump,
there are a mechanical water pump operating by receiv-
ing a part of engine power, a clutch type water pump
including a clutch that selectively blocks engine power
transmitted to a water pump impeller, and a variable wa-
ter pump (WO 2016-012378 A1) including a separate
magnet and position sensor for controlling a flow rate of
cooling water.
[0004] Since a conventional mechanical pump is al-
ways driven by engine power, engine is cooled even
when there is no need to cool the engine, such as when
the engine is being started, and thus an engine efficiency
and a cooling efficiency are reduced.
[0005] Also, in a conventional clutch type water pump,
friction and noise are generated due to coupling of a
clutch and a friction portion with an operation of an elec-
tromagnet.
[0006] Further, since a conventional variable water
pump uses a separate component for controlling a flow
rate, a structure of the water pump becomes complicated
and price of the product is increased.

DESCRIPTION OF EMBODIMENTS

TECHNICAL PROBLEM

[0007] The present disclosure is directed to providing
a water pump improved such that a structure is simple,
friction and noise between internal components are pre-
vented, and a flow rate of discharged cooling water is
adjustable.

SOLUTION TO PROBLEM

[0008] According to an aspect of the present disclo-
sure, a water pump includes: a body portion including a
housing where an inlet port and a discharge port through

which cooling water is introduced and discharged are
provided, an impeller accommodated inside the housing
and introducing or discharging the cooling water via ro-
tation, a rotation shaft coupled to the impeller and rotating
the impeller by receiving external driving power, and a
cooling water flow rate control unit arranged above the
impeller and operating to selectively open or close the
discharge port; a cylinder portion provided above the
cooling water flow rate control unit and formed therein a
hydraulic space accommodating cooling water that ap-
plies pressure to the cooling water flow rate control unit;
a piston located inside the hydraulic space and pressu-
rizing the cooling water present inside the hydraulic
space; a driving unit coupled to a side surface of the
cylinder portion and moving the piston forward or back-
ward; and a lock preventing member located at an inner
surface of the cylinder portion that faces a front surface
or a rear surface of the piston, and formed of an elastic
material.
[0009] The driving unit may include: a linear shaft cou-
pled to the piston and moving the piston inside the hy-
draulic space; a rotor coupled to a thread formed on an
outer surface of the linear shaft and moving the linear
shaft forward and backward via rotation; a stator ar-
ranged to surround the rotor and rotating the rotor; and
a motor casing accommodating the linear shaft, the rotor,
and the stator therein.
[0010] The stator may be a permanent magnet, and
the rotor may include a slot wound by a coil and be rotated
by a magnetic action with the stator.
[0011] The stator may include a slot wound by a coil,
and the rotor may be a permanent magnet and rotated
by a magnetic action with the stator.
[0012] The cooling water flow rate control unit may in-
clude: an impeller cover arranged above the impeller,
formed in a cylinder shape of which an end portion facing
the impeller is opened, and operating such that a side
surface selectively opens or closes the discharge port; a
chamber cover arranged above the impeller cover, hav-
ing a pressurizing space communicating with the hydrau-
lic space therein, and applying pressure to the impeller
cover through the cooling water introduced to the pres-
surizing space; and a pressurizing member arranged in
a pressurizing space between the impeller cover and the
chamber cover to seal a gap between the impeller cover
and the chamber cover, and transmitting the pressure
applied by the cooling water introduced to the pressuriz-
ing space to the impeller cover.
[0013] The cooling water flow rate control unit may fur-
ther include an elastic member arranged between the
impeller cover and the impeller and applying an elastic
restoring force to the impeller cover towards the pressu-
rizing space
[0014] The body portion may further include a check
valve accommodated inside the housing to face a cooling
water flow hole of which one end is connected to the
cylinder portion and the other end is provided at the im-
peller cover, and preventing the cooling water from being
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introduced from the cylinder portion to the body portion
by being closed when the piston moves in a direction
towards the body portion.
[0015] The check valve may include: a valve cylinder
having therein a flow path communicating the body por-
tion and the cylinder portion; a latching protrusion pro-
truding from an inner surface of the valve cylinder; and
a sealing ball located on the flow path and closing the
flow path by being caught at the latching protrusion by
the cooling water flowing from the cylinder portion to the
body portion.

ADVANTAGEOUS EFFECTS OF DISCLOSURE

[0016] According to a water pump of the present dis-
closure, a structure may be simple, friction and noise
between internal components may be prevented, and a
flow rate of discharged cooling water may be adjusted.
[0017] Also, according to a water pump of the present
disclosure, a lock preventing member is provided to fun-
damentally prevent locking by being caught at a linear
shaft when a rotor is rotated in a reverse direction.

BRIEF DESCRIPTION OF DRAWINGS

[0018]

FIG. 1 is a cross-sectional view illustrating a state in
which a discharge port of a water pump according
to an embodiment of the present disclosure is closed.
FIG. 2 is a cross-sectional view illustrating a state in
which a check valve of a water pump according to
an embodiment of the present disclosure is closed.
FIG. 3 is a cross-sectional view illustrating a state in
which a discharge port of a water pump according
to an embodiment of the present disclosure is
opened.
FIG. 4 is a cross-sectional view illustrating a state in
which a check valve of a water pump according to
an embodiment of the present disclosure is opened.

BEST MODE

[0019] While the present disclosure has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein. Thus, the true scope of the
present disclosure should be determined by technical
ideas of the following claims.
[0020] Referring to FIG. 1, a water pump 1000 accord-
ing to an embodiment of the present disclosure includes
a body portion 1100, a cylinder portion 1200, a piston
1300, a driving unit 1400, and a lock preventing member
1500.
[0021] Also, the body portion 1100 includes a housing
1110, an impeller 1120, a rotation shaft 1130, and a cool-
ing water flow rate control unit 1140.

[0022] The housing 1110 includes an inlet port 1110a
into which cooling water is introduced and a discharge
port 1110b through which the introduced cooling water
is discharged. The housing 1110 accommodates therein
the impeller 1120, the rotation shaft 1130, and the cooling
water flow rate control unit 1140 and is provided at a
certain region of a vehicle engine.
[0023] The impeller 1120 introduces and discharges
the cooling water via rotation. A technology about the
impeller 1120 is well known and thus details thereof are
omitted.
[0024] The rotation shaft 1130 is coupled to the impel-
ler 1120 and rotates the impeller 1120 by receiving driving
power from the outside. The rotation shaft 1130 may re-
ceive the driving power from a driving motor (not shown)
or receive power of the vehicle engine via a power trans-
mitting unit such as a pulley (not shown), but is not limited
thereto.
[0025] The cooling water flow rate control unit 1140 is
arranged above the impeller 1120 and operates to se-
lectively open or close the discharge port 1110b.
[0026] In particular, the cooling water flow rate control
unit 1140 may include an impeller cover 1141, a chamber
cover 1142, a pressurizing member 1143, and an elastic
member 1144.
[0027] The impeller cover 1141 is arranged above the
impeller 1120 and an end portion facing the impeller 1120
is formed in an opened cylinder shape. In other words,
the impeller cover 1141 is formed to surround an outer
circumferential surface of the impeller 1120.
[0028] In this case, the impeller cover 1141 operates
to ascend or descend inside the housing 1110 such that
a side surface of the impeller cover 1141 selectively
opens or closes the discharge port 1110b provided at the
housing 1110 and accordingly, the cooling water com-
pressed by being introduced to the impeller 1120 is se-
lectively prevented from being discharged to the dis-
charge port 1110b.
[0029] The chamber cover 1142 is arranged above the
impeller cover 1141 and provides a pressurizing space
1142a communicating with a hydraulic space 1200a de-
scribed later between the chamber cover 1142 and the
impeller cover 1141. The cooling water present inside
the hydraulic space is introduced to the pressurizing
space 1142a, and the cooling water introduced to the
pressurizing space 1142a pressurizes the impeller cover
1141.
[0030] The pressurizing member 1143 is provided in
the pressurizing space 1142a between the impeller cover
1141 and the chamber cover 1142 to seal a gap between
the impeller cover 1141 and the chamber cover 1142. At
the same time, the pressurizing member 1143 transfers
the pressure applied to the pressurizing member 1143
by the cooling water introduced to the pressurizing space
1142a to the impeller cover 1141. Accordingly, the im-
peller cover 1141 may move downward.
[0031] The elastic member 1144 is provided between
the impeller cover 1141 and the impeller 1120, and ap-
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plies an elastic restoring force to the impeller cover 1141
towards the pressurizing space 1142a. Accordingly, the
impeller cover 1141 that moved downward may return
upward. In FIG. 1, the elastic member 1144 is shown as
a coil-shaped spring, but this is only an embodiment of
the present disclosure and a material and shape of the
elastic member 1144 may vary.
[0032] The cylinder portion 1200 is provided above the
cooling water flow rate control unit 1140 and the hydraulic
space 1200a accommodating the cooling water that ap-
plies the pressure to the cooling water flow rate control
unit 1140 is provided therein. The cylinder portion 1200
is a medium that connects the body portion 1100 and the
driving unit 1400 described later, and enables a flow rate
of the cooling water discharged from the body portion
1100 by the driving unit 1400 to be adjusted.
[0033] The piston 1300 is located inside the hydraulic
space 1200a and pressurizes the cooling water present
inside the hydraulic space 1200a. In particular, the piston
1300 adjusts an amount of the cooling water discharged
from the body portion 1100 by selectively applying pres-
sure to the cooling water accommodated inside the hy-
draulic space 1200a by the driving unit 1400 that operates
to covert rotational motion to linear motion.
[0034] The driving unit 1400 is coupled to a side sur-
face of the cylinder portion 1200 and moves the piston
1300 forward (in a direction towards the body portion
1100) or backward (in a direction away from the body
portion 1100) inside the hydraulic space 1200a.
[0035] In particular, the driving unit 1400 may include
a linear shaft 1410, a rotor 1420, a stator 1430, and a
motor casing 1440.
[0036] The linear shaft 1410 is coupled to the piston
1300 and moves the piston 1300 inside the hydraulic
space 1200a. The rotor 1420 is coupled to a thread (not
shown) provided on an outer surface of the linear shaft
1410 and moves the linear shaft 1410 back and forth by
rotation.
[0037] This is the same principle as moving a bolt for-
ward or backward when the bolt is coupled to a fixed nut
and rotates, and the linear shaft 1410 moves forward or
backward as a thread (not shown) provided on the rotor
1420 and the thread provided on the linear shaft 1410
are engaged with each other when the rotor 1420 rotates
while being fixed at the same spot. Accordingly, the piston
1300 moves back and forth inside the hydraulic space
1200a together with the linear shaft 1410.
[0038] The stator 1430 is arranged to surround the ro-
tor 1420 and rotates the rotor 1420. Here, the stator 1430
may be a permanent magnet and the rotor 1420 may be
a slot wound by a coil. Alternatively, the stator 1430 may
be a slot wound by a coil and the rotor 1420 may be a
permanent magnet.
[0039] In the former case, when a current is applied to
the rotor 1420, the rotor 1420 is magnetized and the rotor
1420 rotates through a magnetic action with the stator
1430 that is a permanent magnet. In the latter case, when
a current is applied to the stator 1430, the stator 1430 is

magnetized and rotates the rotor 1420 through a mag-
netic action with the rotor 1420 that is a permanent mag-
net. However, this is only an embodiment of the present
disclosure and types and structures of the rotor 1420 and
stator 1430 may vary.
[0040] The motor casing 1440 accommodates the lin-
ear shaft 1410, the rotor 1420, and the stator 1430 there-
in. The motor casing 1440 may also accommodate a
brush (not shown) or a rectifier (not shown) required for
driving of a motor therein, but is not limited thereto.
[0041] The lock preventing member 1500 is formed of
an elastic material and is located at the inner surface of
the cylinder portion 1200, which faces a front surface (a
surface facing the body portion 1100) or a rear surface
(a surface facing the driving unit 1400) of the piston 1300
to apply an elastic repulsive force to the piston 1300 con-
tacting the lock preventing member 1500.
[0042] In particular, when the rotor 1420 continuously
rotates to compress the lock preventing member 1500
while the front surface or the rear surface of the piston
1300 contacts the lock preventing member 1500, the lock
preventing member 1500 applies the corresponding
elastic repulsive force to the piston 1300.
[0043] When the water pump 1000 according to an em-
bodiment of the present disclosure does not include such
a lock preventing member 1500, the rotor 1420 continu-
ously rotates even when the piston 1300 contacts the
inner wall of the cylinder portion 1200 and is unable to
move further, and thus the rotor 1420 is rotated to the
limit where the linear shaft 1410 is no longer rotatable.
[0044] In this case, when the rotor 1420 is rotated in a
reverse direction to move the piston 1300 in an opposite
direction, the linear shaft 1410 is locked and the piston
1300 is no longer movable.
[0045] However, when the lock preventing member
1500 described above is provided inside the cylinder por-
tion 1200, the piston 1300 easily moves in the opposite
direction even with a small torque, by the elastic repulsive
force applied from the lock preventing member 1500 to
the piston 1300 when the rotor 1420 is rotated in the
reverse direction.
[0046] Accordingly, by providing the lock preventing
member 1500 to the water pump 1000 according to an
embodiment of the present disclosure, a situation in
which the piston 1300 is unable to move due to a lock
between the rotor 1420 and the linear shaft 1410 may be
fundamentally prevented.
[0047] Meanwhile, the body portion 1100 may further
include a check valve 1150 accommodated inside the
housing 1110 while facing a cooling flow hole 1141a of
which one end is connected to the cylinder portion 1200
and the other end is provided at the impeller cover 1141.
The check valve 1150 is closed when the piston 1300
moves in a direction towards the body portion 1100 and
prevents the cooling water from being introduced from
the cylinder portion 1200 to the body portion 1100.
[0048] In particular, referring to FIG. 2, the check valve
1150 may include a valve cylinder 1151, a latching pro-
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trusion 1152, and a sealing ball 1153.
[0049] The valve cylinder 1151 has a hollow cylindrical
shape and a flow path 1151a communicating the body
portion 1100 and the cylinder portion 1200 is provided
therein. The cooling water may flow through the flow path
1151a.
[0050] The latching protrusion 1152 protrudes inward
from an inner surface of the valve cylinder 1151. A pro-
truding shape may vary and is not limited to that shown
in FIG. 2.
[0051] The sealing ball 1153 is located at the flow path
1151a and may prevent the cooling water from flowing
through the flow path 1151a by being caught at the latch-
ing protrusion 1152 by the cooling water moving from the
cylinder portion 1200 to the body portion 1100 thereby
closing the flow path 1151a. The sealing ball 1153 may
have a sphere shape but is not limited thereto.
[0052] Hereinafter, a process of controlling a flow rate
of cooling water discharged from the water pump 1000
according to an embodiment of the present disclosure
will be described in detail.
[0053] When an operation of an engine is started, the
impeller 1120 operates by receiving a rotational force of
the engine and accordingly, a small amount of cooling
water may be introduced into the body portion 1100 of
the water pump 1000. During an initial operation of the
engine, supply of cooling water to the engine may be
stopped for fast warm-up of the engine.
[0054] Referring to FIG. 1, a temperature sensor (not
shown) that measures a temperature of the engine out-
puts a predetermined signal and transmits the signal to
a motor control unit (not shown). Then, when the motor
control unit applies a current to the driving unit 1400
based on the signal, the rotor 1420 moves the piston
1300 towards the pressurizing space 1142a via rotation.
[0055] According to movement of the piston 1300,
some of the cooling water inside the hydraulic space
1200a is introduced into the check valve 1150. In this
case, as shown in FIG. 2, the sealing ball 1153 is caught
at the latching protrusion 1152 by pressure applied by
the cooling water inside the hydraulic space 1200a. Ac-
cordingly, the sealing ball 1153 closes the flow path
1151a and movement of the cooling water through the
flow path 1151a is not realized.
[0056] The remaining cooling water is introduced to
the pressurizing space 1142a or applies pressure to the
cooling water already present in the pressurizing space
1142a. In this case, the cooling water inside the pressu-
rizing space 1142a applies pressure to the impeller cover
1141 through the pressurizing member 1143 and the im-
peller cover 1141 moves downward to close the dis-
charge port 1110b.
[0057] Here, the motor control unit may adjust a degree
of the impeller cover 1141 closing the discharge port
1110b, according to the temperature of the engine meas-
ured by the temperature sensor. In other words, when
the temperature of the engine is high, the motor control
unit moves the piston 1300 slightly or not at all, and the

pressure applied to the cooling water at this time is not
large, and thus the impeller cover 1141 moves downward
only slightly. Accordingly, the impeller cover 1141 closes
only a small part of the discharge port 1110b or does not
close the discharge port 1110b, and the amount of the
cooling water discharged from the water pump 1000 is
maximized, and thus the engine may be smoothly cooled.
[0058] On the other hand, when the temperature of the
engine is not high or the engine is initially started, the
motor control unit moves the piston 1300 a lot and the
pressure applied to the cooling water at this time is in-
creased, and thus the impeller cover 1141 is moved
downward a lot. Accordingly, the impeller cover 1141
closes most or all of the discharge port 1110b and the
cooling water is not discharged from the water pump
1000.
[0059] Then, when the engine is warmed up to a certain
level by a continuous operation of the engine, the closed
discharge port 1110b needs to be opened again.
[0060] Referring to FIG. 3, the motor control unit that
received a signal from the temperature sensor controls
the driving unit 1400 to move the piston 1300 in a direction
away from the body portion 1100. In this case, a space
of the hydraulic space 1200a is increased and some of
the cooling water inside the pressurizing space 1142a is
introduced towards the hydraulic space 1200a, and ac-
cordingly, the pressure applied to the impeller cover 1141
by the cooling water inside the pressurizing space 1142a
is reduced.
[0061] Accordingly, the elastic restoring force applied
by the elastic member 1144 to the bottom of the impeller
cover 1141 becomes larger than a force applied to the
top of the impeller cover 1141 by the cooling water inside
the pressurizing space 1142a, and the discharge port
1110b is opened as the impeller cover 1141 moves up-
ward.
[0062] Meanwhile, the hydraulic space 1200a is filled
with the cooling water, but the cooling water of the hy-
draulic space 1200a may become insufficient due to leak-
age of the cooling water through a gap between compo-
nents. In this case, the check valve 1150 may be opened
and the cooling water may be supplied into the hydraulic
space 1200a.
[0063] Referring to FIG. 4, when the cooling water flow-
ing through the cooling water flow hole 1141a applies the
pressure to the bottom of the sealing ball 1153, the seal-
ing ball 1153 is separated from the latching protrusion
1152 and thus the flow path 1151a may be opened. Ac-
cordingly, the cooling water introduced to the flow path
1151a through the bottom of the sealing ball 1153 may
be filled in the hydraulic space 1200a.

Claims

1. A water pump comprising:

a body portion comprising a housing where an
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inlet port and a discharge port through which
cooling water is introduced and discharged are
provided, an impeller accommodated inside the
housing and introducing or discharging the cool-
ing water via rotation, a rotation shaft coupled
to the impeller and rotating the impeller by re-
ceiving external driving power, and a cooling wa-
ter flow rate control unit arranged above the im-
peller and operating to selectively open or close
the discharge port;
a cylinder portion provided above the cooling
water flow rate control unit and formed therein
a hydraulic space accommodating cooling water
that applies pressure to the cooling water flow
rate control unit;
a piston located inside the hydraulic space and
pressurizing the cooling water present inside the
hydraulic space;
a driving unit coupled to a side surface of the
cylinder portion and moving the piston forward
or backward; and
a lock preventing member located at an inner
surface of the cylinder portion that faces a front
surface or a rear surface of the piston, and
formed of an elastic material.

2. The water pump of claim 1, wherein the driving unit
comprises:

a linear shaft coupled to the piston and moving
the piston inside the hydraulic space;
a rotor coupled to a thread formed on an outer
surface of the linear shaft and moving the linear
shaft forward and backward via rotation;
a stator arranged to surround the rotor and ro-
tating the rotor; and
a motor casing accommodating the linear shaft,
the rotor, and the stator therein.

3. The water pump of claim 2, wherein the stator is a
permanent magnet, and
the rotor comprises a slot wound by a coil and is
rotated by a magnetic action with the stator.

4. The water pump of claim 2, wherein the stator com-
prises a slot wound by a coil, and
the rotor is a permanent magnet and is rotated by a
magnetic action with the stator.

5. The water pump of any one of claims 1 to 4, wherein
the cooling water flow rate control unit comprises:

an impeller cover arranged above the impeller,
formed in a cylinder shape of which an end por-
tion facing the impeller is opened, and operating
such that a side surface selectively opens or
closes the discharge port;
a chamber cover arranged above the impeller

cover, having a pressurizing space communi-
cating with the hydraulic space therein, and ap-
plying pressure to the impeller cover through the
cooling water introduced to the pressurizing
space; and
a pressurizing member arranged in a pressuriz-
ing space between the impeller cover and the
chamber cover to seal a gap between the im-
peller cover and the chamber cover, and trans-
mitting the pressure applied by the cooling water
introduced to the pressurizing space to the im-
peller cover.

6. The water pump of claim 5, wherein the cooling water
flow rate control unit further comprises an elastic
member arranged between the impeller cover and
the impeller and applying an elastic restoring force
to the impeller cover towards the pressurizing space

7. The water pump of claim 5, wherein the body portion
further comprises a check valve accommodated in-
side the housing to face a cooling water flow hole of
which one end is connected to the cylinder portion
and the other end is provided at the impeller cover,
and preventing the cooling water from being intro-
duced from the cylinder portion to the body portion
by being closed when the piston moves in a direction
towards the body portion.

8. The water pump of claim 7, wherein the check valve
comprises:

a valve cylinder having therein a flow path com-
municating the body portion and the cylinder
portion;
a latching protrusion protruding from an inner
surface of the valve cylinder; and
a sealing ball located on the flow path and clos-
ing the flow path by being caught at the latching
protrusion by the cooling water flowing from the
cylinder portion to the body portion.
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