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(54) PUMP CASING

(57) There is provided a pump casing improved in
stability of installed pumps. A pump casing 18 includes
a first pump casing 181, a first suction passage portion
201 connected to the first pump casing 181, and a first
discharge passage portion 221 connected to the first
pump casing 181. The pump casing 18 further includes
a second pump casing 182, a second suction passage
portion 202 connected to the second pump casing 182,
and a second discharge passage portion 222 connected
to the second pump casing 182. The pump casing 18
further includes a suction branching portion 24 connected
to the first suction passage portion 201 and the second
suction passage portion 202, a discharge merging por-
tion 26 connected to the first discharge passage portion
221 and the second discharge passage portion 222, a
first leg portion 38 provided in the suction branching por-
tion 24, and a second leg portion 40 provided in the dis-
charge merging portion 26.
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Description

[0001] The present invention relates to a pump casing.
[0002] A pump apparatus is conventionally used for
various applications in various kinds of houses and in a
site such as a factory. For example, an inline pump in
which a pump section and a motor section are integrated,
and a suction port and a discharge port of a pump are
arranged on the same line is widely used because the
inline pump is easily attachable in a middle of a pipe. In
a case where the inline pump is installed in a construction
facility, it is desirable to avoid stoppage of liquid supply
when one inline pump has failed or one inline pump is
subjected to periodic inspection.
[0003] To avoid stoppage of liquid supply, a case
where two inline pumps are installed in parallel such that
one of the inline pumps can back up the other inline pump
is seen in markets in Europe. There is a product that is
called a twin pump in which two inline pumps are ar-
ranged in parallel, one suction port and one discharge
port are connected to the two inline pumps, and the two
inline pumps share one suction port and one discharge
port. Note that, in the following, in a case where the two
inline pumps do not share one suction port and one dis-
charge port, namely, in a case where each of the two
inline pumps includes one suction port and one discharge
port, each of the pumps is called a single pump.
[0004] In the case where the twin pump is installed, if
trouble occurs on one of the pumps, or the like, parts
other than a casing of the pump having the trouble are
detached, and an upper part of the casing is covered with
a blank flange. Examples of the parts other than the cas-
ing include an electric motor disposed on the upper part
of the casing, a rotary shaft coupled to the electric motor,
and an impeller fixed to the rotary shaft and housed in
the casing. In the twin pump, operation can be continued
by the other pump during a pump maintenance period or
during a period when a spare part for the failed pump is
prepared.
[0005] A product desirably saves space and has a long
lifetime, and a pump manufacturer performs internal de-
velopment in order to meet the demands. To meet the
request, in a case of the twin pump, a length of a header
pipe to branch a pipe into pipes for two single pumps or
to merge pipes can be reduced as compared with a case
where the two single pumps are arranged in parallel. Fur-
ther, a valve such as a check valve for backflow preven-
tion is shared by the two pumps configuring the twin
pump, which makes it possible to achieve space saving.
As a result, the twin pump manufacturer can meet space
saving required by a customer. Further, alternately op-
erating the two pumps configuring the twin pump makes
it possible to simply double the pump lifetime.
[0006] In a case where the single pump, namely, a
pump in which two inline pumps are installed in parallel
is manufactured, a horizontal surface of a portion where
the pump comes into contact with a floor, for example, a
pump bottom surface portion and a leg bottom surface

portion is processed for each pump. Further, in a case
where a single pump is installed, adjustment of a gap
between a floor surface and the pump, and adjustment
of a levelness of the pump are performed for each pump.
[0007] In the case of the twin pump, however, pump
casings for two pumps are integrally manufactured, and
floor contact portions for the two pumps are also accord-
ingly integrally manufactured. Therefore, horizontality of
the floor contact portion for each pump is required in man-
ufacturing and at installation, as well as mutual horizon-
tality of the two pumps is required in manufacturing and
at installation at the same time. Arrangement and proc-
ess accuracy of the floor contact portions influence on
self-standing ability at installation of the pump and a sup-
pression degree of noise and vibration during operation
of the pumps.
[0008] PTL 1: International Publication No. WO
2018/137019
[0009] An aspect of the present invention is made to
solve such issues, and an object thereof is to provide a
pump casing improved in stability of installed pumps.
[0010] To solve the above-described issues, according
to a first aspect, a pump casing used for a pump appa-
ratus to transfer a liquid, includes: a first pump casing; a
first suction passage portion connected to the first pump
casing; a first discharge passage portion connected to
the first pump casing; a second pump casing; a second
suction passage portion connected to the second pump
casing; a second discharge passage portion connected
to the second pump casing; a suction branching portion
connected to the first suction passage portion and the
second suction passage portion; a discharge merging
portion connected to the first discharge passage portion
and the second discharge passage portion; a first leg
portion provided in the suction branching portion; and a
second leg portion provided in the discharge merging
portion.
[0011] In the present aspect, the first leg portion is pro-
vided in the suction branching portion, and the second
leg portion is provided in the discharge merging portion.
Since the leg portions are provided in the suction branch-
ing portion and the discharge merging portion, stability
of the pump casing is increased. Occurrence of noise
and vibration during operation of pumps can be sup-
pressed as compared with an existing pump casing.
Therefore, it is possible to provide the pump casing im-
proved in stability of the installed pumps.
[0012] According to a second aspect, in the pump cas-
ing according to the first aspect, at least one of the first
leg portion and the second leg portion includes a screw
hole.
[0013] According to a third aspect, in the pump casing
according to the first or second aspect, at least one of
the first leg portion and the second leg portion includes
a base part.
[0014] According to a fourth aspect, the pump casing
according to any one of the first to third aspects further
includes a third leg portion provided in at least one of the
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first pump casing and the second pump casing.
[0015] According to a fifth aspect, the pump casing ac-
cording to any one of the first to fourth aspects further
includes a fourth leg portion provided in at least one of
the first discharge passage portion and the second dis-
charge passage portion.
[0016] According to a sixth aspect, the pump casing
according to any one of the first to fifth aspects further
includes a fifth leg portion provided in at least one of the
first suction passage portion and the second suction pas-
sage portion.
[0017] According to a seventh aspect, a pump appa-
ratus includes: a first electric motor; a first rotary shaft
coupled to the first electric motor; a first impeller fixed to
the first rotary shaft and housed in the first pump casing;
a second electric motor; a second rotary shaft coupled
to the second electric motor; a second impeller fixed to
the second rotary shaft and housed in the second pump
casing; and the pump casing according to any one of the
first to sixth aspects.

Fig. 1 is a schematic view illustrating an embodiment
of a pump casing;
Fig. 2 is a schematic view illustrating an embodiment
of a first pump apparatus;
Fig. 3 is a top view of the pump casing;
Fig. 4 is a perspective view of the pump casing; and
Fig. 5 is a bottom view of the pump casing;

[0018] Some embodiments of the present invention
are described below with reference to drawings. Note
that, in the following embodiments, the same or equiva-
lent members are denoted by the same reference nu-
merals, and repetitive descriptions are omitted in some
cases. Further, characteristics described in each of the
embodiments are applicable to another embodiment
without conflicting with each other.
[0019] Fig. 1 is a schematic view illustrating an embod-
iment of a pump casing 18 according to the present in-
vention. The pump casing 18 is used for a pump appa-
ratus 16 to transfer a liquid. One pump casing 18 includes
a first pump casing 181, a first suction passage portion
201 connected to the first pump casing 181, and a first
discharge passage portion 221 connected to the first
pump casing 181. The pump casing 18 further includes
a second pump casing 182, a second suction passage
portion 202 connected to the second pump casing 182,
and a second discharge passage portion 222 connected
to the second pump casing 182.
[0020] The pump casing 18 further includes a suction
branching portion 24 connected to the first suction pas-
sage portion 201 and the second suction passage portion
202, and a discharge merging portion 26 connected to
the first discharge passage portion 221 and the second
discharge passage portion 222. The first pump casing
181, the first suction passage portion 201, the first dis-
charge passage portion 221, the second pump casing
182, the second suction passage portion 202, the second

discharge passage portion 222, the suction branching
portion 24, and the discharge merging portion 26 are in-
tegrally formed as a casting. Some of these portions, for
example, the first discharge passage portion 221, the
second discharge passage portion 222, and the dis-
charge merging portion 26 may be manufactured as cast-
ings other than the other portions.
[0021] The suction branching portion 24 corresponds
to a section from a suction port 20 to a part branched to
the first suction passage portion 201 and the second suc-
tion passage portion 202. More specifically, the suction
branching portion 24 corresponds to a section from the
suction port 20 to a start end part 58 of the first suction
passage portion 201, and a section from the suction port
20 to a start end part 60 of the second suction passage
portion 202. The discharge merging portion 26 corre-
sponds to a section from a part where the first discharge
passage portion 221 and the second discharge passage
portion 222 merge with each other to a discharge port
22. More specifically, the discharge merging portion 26
corresponds to a section from a terminal end part 281 of
the first discharge passage portion 221 to the discharge
port 22, and a section from a terminal end part 282 of the
second discharge passage portion 222 to the discharge
port 22. The suction port 20 of the pump apparatus 16 is
a connection portion between the pump apparatus 16
and a pipe (not illustrated) on a suction side of the pump
apparatus 16. The discharge port 22 of the pump appa-
ratus 16 is a connection portion between the pump ap-
paratus 16 and a pipe (not illustrated) on a discharge
side of the pump apparatus 16.
[0022] The pump apparatus 16 includes a first pump
apparatus 161 and a second pump apparatus 162. The
first pump apparatus 161 and the second pump appara-
tus 162 may have the same configuration or different
configurations. In the present embodiment, the first pump
apparatus 161 and the second pump apparatus 162 sub-
stantially have the same configuration. In other words, a
first impeller 51, the first pump casing 181, and the first
discharge passage portion 221 respectively have the
same dimensional shapes as a second impeller 52, the
second pump casing 182, and the second discharge pas-
sage portion 222. A rotation direction 54 of the first im-
peller 51 is the same as a rotation direction 56 of the
second impeller 52. On the other hand, the dimensional
shape of the first suction passage portion 201 and the
dimensional shape of the second suction passage por-
tion 202 are slightly different from each other.
[0023] In the present embodiment, the first pump ap-
paratus 161 and the second pump apparatus 162 are
centrifugal pumps; however, the first pump apparatus
161 and the second pump apparatus 162 are not limited
to the centrifugal pumps as long as the first pump appa-
ratus 161 and the second pump apparatus 162 are non-
positive displacement pumps. In other words, the first
pump apparatus 161 and the second pump apparatus
162 may be turbine pumps, axial-flow pumps, or mixed
flow pumps.
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[0024] Since the first pump apparatus 161 and the sec-
ond pump apparatus 162 substantially have the same
configuration, the configuration of the first pump appara-
tus 161 is described with reference to Fig. 2. Fig. 2 is a
schematic view illustrating an embodiment of the first
pump apparatus 161. The first pump apparatus 161 in-
cludes a first electric motor 101, a first rotary shaft 121
coupled to the first electric motor 101, and the first im-
peller 51 that is fixed to the first rotary shaft 121 and is
housed in the first pump casing 181.
[0025] Although not illustrated, the second pump ap-
paratus 162 also have a second electric motor, a second
rotary shaft coupled to the second electric motor, and the
second impeller 52 that is fixed to the second rotary shaft
and is housed in the second pump casing 182, as with
the first pump apparatus 161.
[0026] In the first pump apparatus 161, the first impeller
51 is a centrifugal impeller. The rotary shaft 121 is rotat-
ably supported by a bearing (not illustrated). The rotary
shaft 121 and the first impeller 51 are integrally rotatable.
The rotary shaft 121 and the first impeller 51 are rotated
by the electric motor 101. A liner ring 102 is disposed
around a fluid inlet 51a of the first impeller 51. The liner
ring 102 is fixed to the first pump casing 181.
[0027] A casing cover 122 is disposed between the
electric motor 101 and the first pump casing 181. An
opening at an upper part of the first pump casing 181 is
closed by the casing cover 122. The electric motor 101
is fixed to the casing cover 122. The first pump casing
181 and the casing cover 122 are formed as castings. A
shaft sealing device 15 sealing a gap between the rotary
shaft 121 and the casing cover 122 is disposed on a rear
side of the first impeller 51. The shaft sealing device 15
is held by the casing cover 122. Examples of the shaft
sealing device 15 include a mechanical seal. The above-
described blank flange (not illustrated) is disposed at a
position of the casing cover 122 at maintenance or the
like. The blank flange is attached by using screw holes
62 (see Fig. 3) circumferentially arranged for attachment
of the casing cover 122. The blank flange has a disk
shape, and includes, on an outer edge of the blank flange,
attachment holes circumferentially arranged at positions
corresponding to the screw holes 62.
[0028] The pump casing 18 includes the suction
branching portion 24 including the suction port 20, and
the discharge merging portion 26 including the discharge
port 22. The first impeller 51 is disposed inside the first
pump casing 181. The suction port 20 and the discharge
port 22 are arranged on one straight line. The pump ap-
paratus 16 in which the suction port 20 and the discharge
port 22 are arranged on one straight line is called an inline
pump apparatus. In the present embodiment, two inline
pumps are arranged in parallel, one suction port and one
discharge port are connected to the two inline pumps,
and the two inline pumps share one suction port and one
discharge port. When the two inline pumps share one
suction port and one discharge port, these pumps con-
figure one twin pump as a whole. The pump casing 18

includes a first leg portion 38 provided in the suction
branching portion 24, and a second leg portion 40 pro-
vided in the discharge merging portion 26.
[0029] A difference between one inline pump as a twin
pump and two inline pumps (two single pumps) arranged
in parallel is described. In the two single pumps arranged
in parallel, discharge ports of the single pumps are con-
nected to respective pipes on a discharge side, and the
two pipes are then merged to form one pipe on a down-
stream side. Further, on a suction side, one pipe is
branched into two pipes, and the two pipes are connected
to suction ports of the respective single pumps. In con-
trast, in the twin pump, two discharge passage portions
are merged at the discharge merging portion 26 on the
discharge side, and the merged passage portion is con-
nected to a pipe at the discharge port 22 of the twin pump.
Further, on the suction side of the twin pump, a pipe is
connected to the suction port 20 of the pump, and is then
branched into two suction passage portions through the
suction branching portion 24.
[0030] When the electric motor 101 rotates the first im-
peller 51, the liquid flows into the pump casing 18 from
the suction port 20. More specifically, the liquid flows into
the first suction passage portion 201 from the suction
port 20, and then flows into the fluid inlet 51a of the first
impeller 51 through the first suction passage portion 201.
The rotating first impeller 51 applies velocity energy to
the liquid, and the velocity energy of the liquid flowing
through the first pump casing 181 is converted into pres-
sure. The pressurized liquid is discharged from the pump
casing 18 through the discharge port 22.
[0031] Various methods of operating the first pump ap-
paratus 161 and the second pump apparatus 162 are
usable. A method of operating only one of the first pump
apparatus 161 and the second pump apparatus 162 and
stopping the other pump apparatus, or a method of op-
erating both of the first pump apparatus 161 and the sec-
ond pump apparatus 162 at the same time is usable. As
illustrated in Fig. 1, the discharge merging portion 26 in-
cludes an on-off valve 28. The on-off valve 28 closes the
discharge passage portion connected to the stopped
pump apparatus based on operation states of the first
pump apparatus 161 and the second pump apparatus
162.
[0032] For example, when the first pump apparatus
161 operates and the second pump apparatus 162 stops,
the on-off valve 28 is moved to a position 282 illustrated
by a dotted line by hydraulic pressure from the first dis-
charge passage portion 221, to close the second dis-
charge passage portion 222. When the second pump
apparatus 162 operates and the first pump apparatus
161 stops, the on-off valve 28 is moved to a position 281
illustrated by a dashed line by hydraulic pressure from
the second discharge passage portion 222, to close the
first discharge passage portion 221. When the first pump
apparatus 161 and the second pump apparatus 162 both
operate at the same time, the on-off valve 28 is moved
to an intermediate position 283 illustrated by a solid line
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by hydraulic pressure from the first discharge passage
portion 221 and hydraulic pressure from the second dis-
charge passage portion 222.
[0033] Figs. 3 to 5 each illustrate a configuration of the
single pump casing 18. Fig. 3 is a top view of the pump
casing 18. Fig. 4 is a perspective view of the pump casing
18. Fig. 5 is a bottom view of the pump casing 18. Figs.
3 to 5 each illustrate the pump casing 18 in a state where
the components other than the pump casing 18, namely,
the first electric motor 101, the first rotary shaft 121, the
first impeller 51, the second electric motor, the second
rotary shaft, the second impeller 52, and the like are de-
tached from the pump apparatus 16. The suction port 20
is provided in a suction flange 34. The suction flange 34
is to connect the pump casing 18 to a pipe. The discharge
port 22 is provided in a discharge flange 36. The dis-
charge flange 36 is to connect the pump casing 18 to a
pipe.
[0034] As illustrated in Fig. 5, the pump casing 18 in-
cludes the first leg portion 38 provided in the suction
branching portion 24, and the second leg portion 40 pro-
vided in the discharge merging portion 26. In the existing
pump casing, no leg portion is provided in the suction
branching portion 24 and the discharge merging portion
26. In the existing pump casing, the leg portions are pro-
vided in the first pump casing 181 and the second pump
casing 182. The reason is because a bottom part of the
first pump casing 181 and a bottom part of the second
pump casing 182 are located at the lowest positions in
the pump apparatus 16 as illustrated in Fig. 2.
[0035] It is expected that vibration and noise of the
pump apparatus 16 are reduced by the first leg portion
38 and the second leg portion 40, for the following rea-
sons. Even in a case where only one of the pump appa-
ratuses operates in the twin pump, vibration is inevitably
transferred to the other pump apparatus. Therefore, an
installation condition for suppression of vibration and
noise is more difficult in the twin pump than in the single
pump. In the case of the single pump, it is sufficient to
suppress vibration and noise of one pump apparatus. In
the case of the twin pump, however, vibration and noise
conditions are complicated because of influence of vi-
bration and noise from the other pump apparatus. The
suction branching portion 24 and the discharge merging
portion 26 serve as generation sources of vibration and
noise. When the first leg portion 38 and the second leg
portion 40 are respectively added to the suction branch-
ing portion 24 and the discharge merging portion 26, it
is possible to reduce vibration and noise of the pump
apparatus 16 as compared with the existing pump appa-
ratus.
[0036] At least one of the first leg portion 38 and the
second leg portion 40 illustrated in Fig. 5 preferably in-
cludes a screw hole. In the present embodiment, the sec-
ond leg portion 40 includes a screw hole 42. The screw
hole 42 is used for various purposes. The screw hole 42
is used to install the pump apparatus 16. Further, the
screw hole 42 is used when the pump casing 18 is placed

on a processing tool and is upside down (pump casing
18 is hung down from processing tool) in manufacturing
of the pump casing 18.
[0037] At least one of the first leg portion 38 and the
second leg portion 40 preferably includes a base part. In
the present embodiment, the second leg portion 40 in-
cludes a base part 44. The base part 44 may be a flange.
The base part 44 is provided in order to increase stability
of an attachment state of the pump apparatus 16 when
the pump apparatus 16 is installed or in manufacturing
of the pump casing 18.
[0038] A third leg portion is preferably provided in at
least one of the first pump casing 181 and the second
pump casing 182. In the present embodiment, as illus-
trated in Fig. 5, two leg portions 46 are provided in the
first pump casing 181, and two leg portions 48 are pro-
vided in the second pump casing 182.
[0039] A fourth leg portion may be provided in at least
one of the first discharge passage portion 221 and the
second discharge passage portion 222. A fifth leg portion
may be provided in at least one of the first suction pas-
sage portion 201 and the second suction passage portion
202.
[0040] Although the exemplary embodiments of the
present invention are described above, the above-de-
scribed embodiments of the present invention are to fa-
cilitate understanding of the present invention, and do
not limit the present invention. Needless to say, the
present invention can be modified and improved without
departing from the spirit of the present invention, and
includes equivalents thereof. Further, the components
described in the claims and the specification can be op-
tionally combined or omitted within a range where at least
a part of the above-described issues is solved or within
a range where at least a part of the effects is achieved.

16 Pump apparatus
18 Pump casing
20 Suction port
22 Discharge port
24 Suction branching portion
26 Discharge merging portion
28 On-off valve
34 Suction flange
36 Discharge flange
38 First leg portion
40 Second leg portion
42 Screw hole
44 Base part
46 Leg portion
48 Leg portion
51 First impeller
52 Second impeller
101 Electric motor
101 First electric motor
121 Rotary shaft
121 First rotary shaft
161 First pump apparatus
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162 Second pump apparatus
181 Pump casing
181 First pump casing
182 Second pump casing
201 First suction passage portion
202 Second suction passage portion
221 First discharge passage portion
222 Second discharge passage portion

Claims

1. A pump casing used for a pump apparatus to transfer
a liquid, the pump casing comprising:

a first pump casing;
a first suction passage portion connected to the
first pump casing;
a first discharge passage portion connected to
the first pump casing;
a second pump casing;
a second suction passage portion connected to
the second pump casing;
a second discharge passage portion connected
to the second pump casing;
a suction branching portion connected to the first
suction passage portion and the second suction
passage portion;
a discharge merging portion connected to the
first discharge passage portion and the second
discharge passage portion;
a first leg portion provided in the suction branch-
ing portion; and
a second leg portion provided in the discharge
merging portion.

2. The pump casing according to claim 1, wherein at
least one of the first leg portion and the second leg
portion includes a screw hole.

3. The pump casing according to claim 1 or 2, wherein
at least one of the first leg portion and the second
leg portion includes a base part.

4. The pump casing according to any one of claims 1
to 3, further comprising a third leg portion provided
in at least one of the first pump casing and the second
pump casing.

5. The pump casing according to any one of claims 1
to 4, further comprising a fourth leg portion provided
in at least one of the first discharge passage portion
and the second discharge passage portion.

6. The pump casing according to any one of claims 1
to 5, further comprising a fifth leg portion provided in
at least one of the first suction passage portion and
the second suction passage portion.

7. A pump apparatus, comprising:

a first electric motor;
a first rotary shaft coupled to the first electric
motor;
a first impeller fixed to the first rotary shaft and
housed in the first pump casing;
a second electric motor;
a second rotary shaft coupled to the second
electric motor;
a second impeller fixed to the second rotary
shaft and housed in the second pump casing;
and
the pump casing according to any one of claims
1 to 6.
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