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(54) BOILER PUMP

(57) The present disclosure relates to a boiler pump
comprising: a pump housing having a space, which is
formed therein and determined by the end surfaces
thereof and the lateral surfaces thereof extending from
the end surfaces, and having a heating water inlet,
through which heating water can flow into the space, and
an air outlet through which air can be discharged from
the space; a guide including a base part disposed to face
the end surface inside the pump housing and having a
through-hole through which the heating water passes so
as to flow toward an impeller, and a guide part protruding
from the base part toward the end surface and formed
such that the longitudinal direction thereof is curved along
the periphery of the through-hole so as to guide the heat-
ing water, having flowed in through the heating water
inlet, such that the heating water flows along the longi-
tudinal direction thereof while passing through spaces
between the outer surface and lateral surfaces thereof,
and then is directed toward the through-hole; and at least
one rib protruding from the outer surface of the guide part.
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Description

[Technical Field]

[0001] The present disclosure relates to a boiler pump, and more particularly, to a boiler pump that enhances the gas-
water separation performance and the reduction effect of cavitation.

[Background Art]

[0002] Various types of pumps are used as a transport means for fluid, and an example of using the pump, for example,
can be the pump provided in a heating pipe in order to circulate heating water in a boiler.
[0003] Herein, the boiler is composed of the structure that performs the heating by heating the heating water in a heat
exchanger using the heat generated by burning fuel, for example, gas in a combustion chamber and then circulating the
heating water through the heating pipe.
[0004] The boiler includes a pump for circulating the heating water to constitute a heating circuit that supplies and
returns the heating water, and the heating water is circulated in the state that the air mixed in the heating water is removed
using the gas-water separation device.
[0005] A detailed example of the boiler pump to which the gas-water separation device is applied can be the boiler
pump disclosed in Korean Registered Utility Model No. 20-0104180.
[0006] The Registered Utility Model discloses the boiler pump installed with the body of the gas-water separation
device, which separates the gas-water by a gas-water separation plate upon circulation of the heating water and removes
air bubbles in the heating water through a cock by operation of a floating body, in the pump housing inducing the heating
water; and particularly, a flow-path guide wing of the gas-water separation plate is inclined with respect to the tangential
direction of the flow path, the cross-sectional area of the flow path is formed by a flow path B, a flow path A, and a flow
path C, and a bubble collection chamber is formed on the upper portion of the flow path B.
[0007] However, the boiler pump having the conventional gas-water separation device including the Registered Utility
Model has the problem that the gas-water separation performance cannot be satisfactorily attained despite the gas-
water separation device not to perform the circulation of the heating water, and thereby the heating efficiency is deteri-
orated.
[0008] In addition, in the structure of the conventional boiler pump, cavitation at the front end of a pump impeller when
increasing a flow rate of the heating water in the pump housing for only the gas-water separation is caused. Thus, there
are the problems that impact is applied to the impeller, thus causing pump noise and deteriorating the durability of the
pump.

[DISCLOSURE]

[Technical Problem]

[0009] The present disclosure is proposed to solve the above problems of the related art, and an object of the present
disclosure is to provide a boiler pump enhancing the gas-water separation performance by applying the structure changing
the flowing direction while reducing the cross-sectional area of the flow path of the heating water in the pump housing.
[0010] In addition, another object of the present disclosure is to provide the boiler pump reducing the cavitation by
forming the boss at the front end of the pump impeller.

[Technical Solution]

[0011] A boiler pump in accordance with an embodiment of the present disclosure a pump housing having a space
formed therein which is determined by an end portion surface and a side surface extending from the end portion surface,
and provided with a heating water inlet through which heating water can flow into the space and an air outlet through
which air can be discharged from the space; a guide comprising a base portion located to face the end portion surface
in the pump housing and formed with a through-hole through which the heating water passes in order to flow toward an
impeller side, and a guiding portion protruded toward the end portion surface at the base portion and formed so that the
longitudinal direction thereof is bent along the periphery of the through-hole to guide so that the heating water flowing
through the heating water inlet flows along the longitudinal direction while passing through the space between an outside
surface of the guiding portion and the side surface and then is directed to the through-hole; and at least one rib protruded
from the outside surface of the guiding portion.
[0012] According to the boiler pump in accordance with the embodiment of the present disclosure, the rib can be
formed to extend from the base portion to the end of the guiding portion along the width direction of the guiding portion.
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[0013] According to the boiler pump in accordance with the embodiment of the present disclosure, the rib can include
one surface facing the side surface from the outside surface and inclined toward a flowing direction of the heating water.
[0014] According to the boiler pump in accordance with the embodiment of the present disclosure, the rib can include
one surface facing the air outlet from the outside surface.
[0015] According to the boiler pump in accordance with the embodiment of the present disclosure, the rib can be
formed to extend from the base portion to the end of the guiding portion along the width direction of the guiding portion
and formed in plural to be spaced along the longitudinal direction of the guiding portion, and one of the plurality of ribs
located closest to the air outlet can include one surface facing the air outlet from the outside surface and the remaining
plurality of ribs can include one surface facing the side surface from the outside surface and inclined toward the flowing
direction of the heating water.
[0016] According to the boiler pump in accordance with the embodiment of the present disclosure, a boss protruding
in the direction facing the through-hole and extending to the space surrounded by the inner surface of the guiding portion
can be formed on the end portion surface of the pump housing.
[0017] According to the boiler pump in accordance with the embodiment of the present disclosure, the boss can include
an uneven surface on the outside surface thereof.
[0018] According to the boiler pump in accordance with the embodiment of the present disclosure, the boss has
decreasing cross-sectional area toward the end thereof.

[Advantageous Effects]

[0019] In accordance with the present disclosure, by forming at least one rib in the guiding portion of the guide, the
pressure on the heating water is reduced by the rib as the flow rate of the heating water increase. And, as the heating
water flows toward the side surface of the pump housing, the flowing trajectory becomes longer. Accordingly, the pressure
and the time conditions in which small bubbles in the heating water can be collected as large bubbles are secured, thus
greatly enhancing the gas-water separation performance.
[0020] In addition, by including one surface of the rib facing the air outlet, the bubbles collected by separating from
the heating water can be easily discharged through the air outlet.
[0021] In addition, there is the effect in that by increasing the pressure on the heating water before flowing into the
impeller, the bubble formation in the heating water is suppressed by the boss formed on the pump housing and thereby
cavitation is suppressed.

[Description of Drawings]

[0022]

FIG. 1 is a cut diagram of a principal part of a boiler pump in accordance with an embodiment of the present disclosure.
FIG. 2 is a cross-sectional diagram of the principal part of the boiler pump in accordance with the embodiment of
the present disclosure.
FIG. 3 is a perspective diagram illustrating a guide of the boiler pump in accordance with the embodiment of the
present disclosure.
FIG. 4 is a perspective diagram illustrating a pump housing of the boiler pump in accordance with the embodiment
of the present disclosure.

[Best Mode for Invention]

[0023] Hereinafter, the boiler pump in accordance with the embodiment of the present disclosure will be described in
detail with reference to the accompanying drawings.
[0024] FIG. 1 is a cut diagram of a principal part of a boiler pump in accordance with an embodiment of the present
disclosure, FIG. 2 is a cross-sectional diagram of the principal part of the boiler pump in accordance with the embodiment
of the present disclosure, FIG. 3 is a perspective diagram illustrating a guide of the boiler pump in accordance with the
embodiment of the present disclosure, and FIG. 4 is a perspective diagram illustrating a pump housing of the boiler in
accordance with the embodiment of the present disclosure.
[0025] A boiler pump 1 in accordance with the embodiment of the present disclosure includes a pump housing 100,
a guide 200, and a rib.
[0026] The pump housing 100 can constitute the body of the boiler pump 1 together with a motor housing 400 formed
at one side of the pump housing 100.
[0027] The motor housing 400 can include a shaft 410, although not illustrated, a rotor with which the shaft 410 is
axially coupled, and a motor portion including a stator rotating the rotor.
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[0028] And, an impeller 300 to which the shaft 410 is fixed can be provided in the pump housing 100 or in the motor
housing 400. The heating water flowing into the impeller 300 receives the centrifugal force by rotating the impeller 300
as the shaft 410 rotates, and discharged through a heating water outlet 106.
[0029] The pump housing 100, as illustrated in FIG. 4, has a space in which one side is opened formed therein. The
inner side surface of the pump housing 100 includes an end portion surface 101 facing the opened side and a side
surface 102 extended from the end portion surface 101. A space 103 formed inside the pump housing 100 is determined
by the inner side surface thereof.
[0030] The pump housing 100 is formed with a heating water inlet 104 through which the heating water flows into the
space 103. And, the pump housing 100 can be also formed with the heating water outlet 106 described above.
[0031] The pump housing 100 is formed with an air outlet 105 through which the air can be discharged from the space
103. One side of the pump housing 100, as illustrated, can be provided with an air vent 110. The air separated from the
heating water in the space 103 can be discharged into the air vent 110 through the air outlet 105.
[0032] The guide 200 includes a base portion 210 and a guiding portion 220. The base portion 210 can be a disc
shape as an example. The base portion 210 is located in the pump housing 100 in order to face the end portion surface
101 of the pump housing 100 in one side direction.
[0033] The embodiment illustrated in FIGS. 1 and 2 discloses the structure coupled to the pump housing 100 so that
the base portion 210 covers the opened side of the space 103 in the pump housing 100. In the structure, the heating
water inlet 104 can be formed at the location of the pump housing 100 so that the heating water flows into the space
103 between the base portion 210 and the end portion surface 101.
[0034] As illustrated in FIG. 2, the impeller 300 can be located at the other side direction thereof. The base portion
210 is formed with a through-hole 211 through which the heating water passes for the heating water to flow toward the
impeller 300. The example illustrated discloses the example that the through-hole 211 is formed at the center of the
base portion 210.
[0035] As illustrated in FIG. 3, the guiding portion 220 is formed to be protruded toward the end portion surface 101
from the base portion 210. And, the longitudinal direction, as illustrated in FIG. 1, is formed to be curved along the
periphery of the through-hole 211.
[0036] In this time, a door 223 separated from each other and into which the heating water flows is interposed between
the one end portion of the guiding portion 220 and the portion just before the guiding portion 220 is curved so that one
side directional space of the through-hole 211 is not blocked by the guiding portion 220 with respect to the direction of
the side surface 102 of the pump housing 100.
[0037] Meanwhile, the other portion of the guiding portion 220 can be extended to the heating water inlet 104 formed
on the pump housing 100.
[0038] The heating water flowing into the space 103 between the base portion 210 and the end portion surface 101
through the heating water inlet 104 is guided to flow along the longitudinal direction of the guiding portion 220 while
passing through the space between the outside surface 221 of the guiding portion 220 and the side surface 102 of the
pump housing 100. In this procedure, the centrifugal force acts on the heating water and thereby part of the air in the
heating water can be separated.
[0039] The heating water reaches an inlet door 223 described above while continuously flowing along the longitudinal
direction of the guiding portion 220 and flows into the impeller 300 through the through-hole 211 of the base portion 210
after entering into the space surrounded by an inner surface 222 of the guiding portion 220.
[0040] Meanwhile, in the structure of the above-described pump 1, when the flow rate of the heating water is fast, the
time when small bubbles in the heating water are collected is not secured, and thereby the heating water can flow into
the impeller 300 without proper separation of the air in the heating water.
[0041] In order to solve the problem, the boiler pump 1 in accordance with the present disclosure includes a rib. The
rib is formed to be protruded at the outside surface 221 of the guiding portion 220. And, at least one rib can be formed
at the guiding portion 220.
[0042] A detailed example of the rib structure is illustrated in FIGS. 1 to 3. Like the example illustrated, the rib can be
composed of three ribs 231, 232, 233 spaced along the longitudinal direction of the guiding portion 220. And, it can be
extended from the base portion 210 to the end of the guiding portion 220 along the width direction of the guiding portion 220.
[0043] In this time, the first and second ribs 231, 232 adjacent to the heating water inlet 104 among the three ribs 231,
232, 233 can face the side surface 102 of the pump housing 100 from the outside surface 221 of the guiding portion
220 and have one surfaces 231a, 232a inclined toward the flowing direction of the heating water.
[0044] The first and second ribs 231, 232 are formed as the structure, such that the cross-sectional area of the flow
path of the heating water is reduced, and the pressure on the heating water reduces while the flow rate of the heating
water increases. Accordingly, the pressure condition that small bubbles in the heating water can be collected as large
bubbles is secured.
[0045] In addition, the heating water flows while moving toward the side surface 102 of the pump housing 100 by the
first and second ribs 231, 232. That is, the flowing trajectory of the heating water becomes longer. Accordingly, the time



EP 3 369 940 A1

5

5

10

15

20

25

30

35

40

45

50

55

condition that small bubbles in the heating water can be collected as large bubbles is secured.
[0046] And, by forming the unevenness on the outside surface 221 of the guiding portion 220 by the first and second
ribs 231, 232, part of the heating water flowing along the guiding portion 220 can flow along the waveform trajectory,
and the air can be effectively separated from the heating water in the process of oscillating with waveform.
[0047] Thus, by securing the pressure and the time conditions that small bubbles in the heating water can be collected
as large bubbles, the boiler pump 1 in accordance with the present embodiment can satisfactorily achieve the gas-water
separation performance.
[0048] Meanwhile, the third rib 233 lastly located among the three ribs 231, 232, 233 is protruded from the outside
surface 221 of the guiding portion 220 like the first and second ribs 231, 232 described above.
[0049] The third rib 233 can be formed at the location adjacent to the air outlet 105, and can include one surface 233a
facing the air outlet 105 from the outside surface 221 of the guiding portion 220.
[0050] The illustrated example shows that the one surface 233a included in the third rib 233 can be formed as the
surface having a lager angle with respect to the outside surface 221 of the guiding portion 220 by comparing with the
first and second ribs 231, 232 described above.
[0051] The third rib 233 performs the same function as the first and second ribs 231, 232 and particularly, includes
the one surface 233a facing the air outlet 105, thus guiding the direction so that the air separated from the heating water
flows toward the air outlet 105.
[0052] The air separated from the heating water can be easily discharged into the air vent 110 through the air outlet
105 by the third rib 233.
[0053] The heating water reaching the end portion of the guiding portion 220 via the third rib 233 flows through the
inlet door 223 of the heating water described above, and then passes through the through-hole 211, and in this time,
cavitation is caused due to the pressure reduction while the bubbles in the heating water are formed. Due to the phe-
nomenon, there are the problems that noise and vibration are caused, pump parts such as the impeller 300 are damaged
by vibration, or performance of the boiler pump 1 is deteriorated.
[0054] The boiler pump 1 in accordance with the present embodiment can further include a boss 120 in order to
suppress the cavitation.
[0055] Specifically, the boss 120, which is protruded at the end portion surface 101 of the pump housing 100 in the
direction facing the through-hole 211 and extended to the space surrounded by the inner surface 222 of the guiding
portion 220.
[0056] The boss 120 of the example illustrated in FIGS. 2 to 4 has the cross-section of the Ó+Ì shape, and thereby
includes the uneven surface on the outside surface thereof. And, the boss 120, as illustrated, can have the structure
that the cross-sectional area reduces toward the end.
[0057] The heating water flowing through the inlet door 223 forms vortex by the boss 120. In this procedure, the flow
rate of the heating water is reduced due to the friction with the boss 120. And, the pressure on the heating water is
increased. Accordingly, the bubble formation in the heating water is suppressed.
[0058] The boiler pump 1 in accordance with the present embodiment provides the advantages that enhance the gas-
water separation performance by the rib structure described above, and of course, by forming the boss 120 in the pump
housing 100, suppress the cavitation.
[0059] The operation procedure of the boiler pump 1 in accordance with the present embodiment will be described as
follows.
[0060] If the boiler pump 1 operates, the shaft 410 is rotated by the operation of the motor portion and the impeller
300 is integrally rotated depending upon the rotation of the shaft 410.
[0061] The heating water, which flows into the space 103 in the pump housing 100 through the heating water inlet
104, specifically, the space 103 between the end portion surface 101 and the base portion 210, flows by being guided
by the guiding portion 220. FIG. 1 illustrates the flowing direction of the heating water as the arrow direction of the solid
line. In the flowing procedure, the air in the heating water is easily separated by the ribs 231, 232, 233.
[0062] The separated air can be collected from small bubbles to large bubbles. The collected bubbles are discharged
through the air outlet 105 while moving together with the flow of the heating water, particularly, moving so that its direction
is converted together with the heating water when passing through the third rib 233 to be close to the air outlet 105. FIG.
1 illustrates the moving path of the air as the arrow direction of the broken line.
[0063] The heating water flows into the space surrounded by the inner surface 222 of the guiding portion 220 through
the heating water inlet door 223 at which the end portion of the guiding portion 220 is formed. After inflow, vortex is
formed while rubbing against the boss 120 (referring to the solid arrow direction in FIG. 2), and in this procedure, the
pressure increases to suppress the bubble formation in the heating water.
[0064] The heating water flows toward the impeller 300 through the through-hole 211 of the base portion 210 in the
state that the bubble formation is suppressed. The heating water flowing toward the impeller 300 is discharged through
the heating water outlet 106 while receiving the centrifugal force by the rotation of the impeller 300.
[0065] While the present disclosure has been described with respect to the detailed embodiments, it will be apparent
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to those skilled in the art that the present disclosure is an example for explaining the preset disclosure in detail and is
not limited thereto, and various changes or improvements may be made without departing from the spirit the present
disclosure.

[Detailed Description of Main Elements]

[0066]

Claims

1. A boiler pump, comprising:

a pump housing having a space formed therein which is determined by an end portion surface and a side surface
extending from the end portion surface, and provided with a heating water inlet through which heating water
can flow into the space and an air outlet through which air can be discharged from the space;
a guide comprising a base portion located to face the end portion surface in the pump housing and formed with
a through-hole through which the heating water passes in order to flow toward an impeller side, and a guiding
portion protruded toward the end portion surface from the base portion and formed so that the longitudinal
direction thereof is curved along the periphery of the through-hole, and guiding so that the heating water flowing
through the heating water inlet flows along the longitudinal direction and then flows toward the through-hole
while passing through the space between an outside surface of the guiding portion and the side surface; and
at least one rib protruded from the outside surface of the guiding portion.

2. The boiler pump according to claim 1, wherein the rib is formed to extend from the base portion to the end of the
guiding portion along the width direction of the guiding portion.

3. The boiler pump according to claim 1, wherein the rib comprises one surface facing the side surface from the outside
surface and inclined toward a flowing direction of the heating water.

4. The boiler pump according to claim 1, wherein the rib comprises one surface facing the air outlet from the outside
surface.

5. The boiler pump according to claim 1, wherein the rib is formed to extend from the base portion to the end of the
guiding portion along the width direction of the guiding portion and formed in plural to be spaced along the longitudinal
direction of the guiding portion; and one of the plurality of ribs located closest to the air outlet comprises one surface
facing the air outlet from the outside surface, and the remaining plurality of ribs comprise one surface facing the
side surface from the outside surface and inclined toward the flowing direction of the heating water.

6. The boiler pump according to any one of claims 1 to 5, wherein a boss protruding in the direction facing the through-
hole and extending to the space surrounded by the inner surface of the guiding portion is formed on the end portion
surface of the pump housing.

7. The boiler pump according to claim 6, wherein the boss comprises an uneven surface on the outside surface thereof.

8. The boiler pump according to claim 6, wherein the boss has decreasing cross-sectional area toward the end thereof.

1: pump 100: pump housing

101: end portion surface 102: side surface
103: space 104: heating water inlet
105: air outlet 106: heating water outlet
110: air vent 120: boss
200: guide 210: base portion
211: through-hole 220: guiding portion

231: first rib 232: second rib
233: third rib 300: impeller
400: motor housing 410: shaft
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