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VOLUTE ASSEMBLY

TECHNICAL FIELD

The present application relates to the field of volutes, and in particular to a volute assembly.

BACKGROUND
In the prior art, a volute assembly comprises a volute and a volute tongue. The volute and

the volute tongue are made by means of integral casting.

SUMMARY OF THE INVENTION

Exemplary embodiments of the present application can solve at least some of the above-
described problems. The present application provides a volute assembly. The volute assembly
comprises a volute and a volute tongue. The volute comprises a volute body defining an inner
chamber and a discharge tube defining a discharge flow channel, the volute body and the discharge
tube being connected with each other, and the discharge flow channel being in communication
with the inner chamber. The volute tongue is detachably mounted to the volute, and is configured
in such a manner that the inner chamber and the discharge flow channel are located on opposite

sides of the volute tongue when the volute tongue is mounted to the volute.

According to the above-described volute assembly, the volute assembly further comprises
at least one connecting member, wherein the volute tongue is configured to be mounted to the

volute via the connecting member.

According to the above-described volute assembly, the volute is provided with at least one
volute connecting hole thereon, and the volute tongue is provided with at least one volute tongue
connecting hole thereon. The connecting member can be inserted into the volute connecting hole

and the volute tongue connecting hole, thereby mounting the volute tongue to the volute.

According to the above-described volute assembly, the volute further comprises a volute
connecting portion, and the volute connecting portion is connected with the volute body and the

discharge tube. The at least one volute connecting hole is disposed on the volute connecting
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portion.

According to the above-described volute assembly, the volute connecting portion comprises a
volute connecting portion inner face and a volute connecting portion outer face that are arranged
to oppose each other, wherein the volute connecting portion inner face faces the inner chamber,
and the volute connecting portion outer face faces the discharge flow channel. The at least one
volute connecting hole is formed by recessing from the volute connecting portion inner face to the

volute connecting portion outer face.

According to the above-described volute assembly, the volute tongue comprises a volute
tongue inner face and a volute tongue outer face that are arranged to oppose each other, the volute
tongue inner face faces the inner chamber, and the volute tongue outer face faces the discharge

flow channel.

According to the above-described volute assembly, on an inclined section, the volute tongue
outer face and the volute tongue inner face have a first intersection point that is away from the
discharge tube and a second intersection point that is close to the discharge tube, and a coordinate
system is formed by using the first intersection point as the origin, the connection direction from
the first intersection point to the second intersection point as the positive direction of the horizontal
coordinate, and the direction pointing from the volute tongue inner face to the volute tongue outer
face as the positive direction of the vertical coordinate. In the coordinate system, curves of the

volute tongue inner face and the volute tongue outer face satisfy:
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wherein x., yvare the horizontal coordinate and vertical coordinate of each point of the volute
tongue outer face, X!, Y1 are the horizontal coordinate and vertical coordinate of each point of the
volute tongue inner face, the value range of t is 0.06</<0.09, the value range of m is: 0.05<m

<0.09, and the value range of p is: 0.4<<p<<0.5.

According to the above-described volute assembly, the value range of the acute angle between
the inclined section and the central axis of the volute is: equal to or greater than 40° and equal to

or smaller than 50°.

According to the above-described volute assembly, the volute tongue comprises a volute
tongue free end portion and a volute tongue connecting end portion that are arranged to oppose
each other, as well as an abutting portion, and the abutting portion is formed by extending from
the volute tongue connecting end portion and along the circumference of the volute assembly, and
is used for abutting against the volute connecting portion, the at least one volute tongue connecting

hole being provided on the abutting portion.

According to the above-described volute assembly, a guide structure is provided on the volute
tongue connecting end portion and the volute connecting portion, so as to mount the volute tongue

to the volute connecting portion.
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According to the above-described volute assembly, the contact surface between the abutting

portion and the volute connecting portion is a plane.

According to the above-described volute assembly, on the inclined section, the value range of
the angle between the plane and the central axis of the volute assembly is: equal to or greater than

30° and equal to or smaller than 60°.

According to the above-described volute assembly, the volute tongue further comprises a
volute tongue first face and a volute tongue second face that are arranged to oppose each other,
and the volute tongue first face and the volute tongue second face are arranged between the volute
tongue inner face and the volute tongue outer face. The volute tongue first face and the volute

tongue second face respectively abut against the volute body.

According to the above-described volute assembly, the cross-section of the discharge flow

channel is circular.

According to the above-described volute assembly, the volute is made through casting, and

the volute tongue is made through machining.

According to the above-described volute assembly, the volute body comprises an opening

portion, and the opening portion is ring shaped.

The volute tongue according to the present application can be detachably mounted to the
volute, so that different processing modes may be adopted for the volute tongue and the volute,

thereby achieving high flow channel smoothness.

Brief Description of the Accompanying Drawings
Features and advantages of the present application may be understood better by reading the
detailed description below with reference to the accompanying drawings. In all the accompanying

drawings, the same legends represent the same parts, wherein:
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FIGS. 1A-1B are three-dimensional views of a volute assembly according to the present

application;

FIG. 2A is an exploded view of the volute assembly shown in FIG. 1A;

FIG. 2B is a three-dimensional view of the volute shown in FIG. 1A;

FIG. 3 is a three-dimensional view of the volute tongue shown in FIG. 1A;

FIG. 4 is an axial cross-sectional view of the volute assembly shown in FIG. 1A;

FIG. 5 is a cross-sectional view of the volute assembly on an inclined section shown in
FIG. 4;

FIG. 6 is a lines plan of the volute tongue shown in FIG. 5;

FIG. 7 is a cross-sectional view of a second embodiment of the volute tongue on an inclined

section;

FIG. 8A is a graph of pneumatic efficiency comparison tests at a Mach number of 1.1
between an existing volute assembly and the volute assembly according to the present application;

and

FIG. 8B is a graph of pneumatic efficiency comparison tests at a Mach number of 1.3

between an existing volute assembly and the volute assembly according to the present application.

Detailed Description

Various specific implementation manners of the present invention will be described below
with reference to the accompanying drawings that constitute a part of this specification. It should
be understood that terms indicating directions are used in the present invention, such as “front,”

“back,” “up,” “down,” “left,” “right,” and the like, to describe various exemplary structural parts
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and elements of the present invention in a directional or orientational manner, but the use of these
terms herein is only for the purpose of easy description and determined based on the exemplary
orientations shown in the accompanying drawings. Since the embodiments disclosed by the present
invention may be arranged in different directions, these terms indicating directions are only used
for description, not as limitations. In the accompanying drawings below, the same legends are used

for the same parts.

FIG. 1A is a three-dimensional view of the volute assembly according to the present
application when viewed from front to back and from bottom up, and FIG. 1B is a three-
dimensional view of the volute assembly shown in FIG. 1A when viewed from back to front and
from left up to right down, so as to illustrate the specific structure of the volute assembly. As shown
in FIGS. 1A-1B, the volute assembly comprises a volute 112 and a volute tongue 114, wherein the
volute 112 comprises a volute body 122 and a discharge tube 124. The volute assembly has a
central axis U extending to front and back. The volute body 122 defines an inner chamber 132.
The volute body 122 is formed by substantially surrounding the central axis U. A volute inlet 101
of the volute assembly is provided at the bottom (i.e., the back) of the volute body 122. The front
of the volute body 122 has an opening portion 143. The opening portion 143 is substantially ring
shaped and used to connect with an additional volute (not shown), such that the additional volute

seals the opening portion 143.

Specifically, the volute body 122 comprises a cylindrical portion 152 and an arc portion
154. The cylindrical portion 152 is substantially a cylindrical portion that tapers towards the volute
inlet 101. The arc portion 154 is provided in front of the cylindrical portion 152 and disposed to
surround the external side of the cylindrical portion 152. More specifically, the starting end of the
arc portion 154 is substantially located at the right side of the front of the cylindrical portion 152.
After surrounding about % circle of the cylindrical portion 152 in the clockwise direction (i.e., the
V direction in FIG. 1A), the arc portion 154 is connected to the discharge tube 124 at the top of
the cylindrical portion 152. The cylindrical portion 152 defines a cylindrical chamber 155. The arc
portion 154 defines a communicating channel 156 that extends in an arc shape. The inner side of
the communicating channel 156 is constantly in communication with the cylindrical chamber 155.

The section of the communicating channel 156 is substantially circular, and the sectional area of
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the communicating channel 156 gradually increases in the direction from the starting end to the

place of connection with the discharge tube 124.

As shown in FIG. 1A, the discharge tube 124 is a substantially arc tub and defines a
discharge flow channel 134. The starting end of the discharge tube 124 is substantially located
above the volute body 122 and is connected to the arc portion 154. The discharge tube 124 extends
from above to the right side of the volute body 122 in the clockwise direction. The discharge tube
124 and the arc portion 154 are integrally formed in a downward spiral shape. The discharge flow
channel 134 has a circular cross-section, is in communication with the communicating channel
156, and forms a volute outlet 103 of the volute assembly at the free end. In this way, after entering
the volute assembly via the volute inlet 101, a fluid can pass through the cylindrical chamber 155,
the communicating channel 156, and the discharge flow channel 134, and flow out via the volute
outlet 103. As an example, a fan may be provided in the cylindrical chamber 155 (not shown), so
as to accelerate the fluid entering the volute assembly, and to cause the accelerated fluid to be

discharged out of the volute assembly via the volute outlet 103.

In addition, the volute assembly further comprises a volute tongue 114. The volute tongue 114
is detachably mounted to the volute 112, and is configured in such a manner that the inner chamber
134 and the inner chamber 132 are located on opposite sides of the volute tongue 114 when the
volute tongue 114 is mounted to the volute 112. As an example, the volute 112 is made through
casting, and the volute tongue 114 is made through machining. As another example, the surface of

the volute tongue 114 has a coating. For example, PTFE or epoxy resin is used for coating.

FIG. 2A 1s an exploded view of the volute assembly shown in FIG. 1A. As shown in FIG.
2A, the volute assembly further comprises two connecting members 216. The volute tongue 114
can be mounted to the volute 112 via the connecting members 216. Specifically, the volute 112
further comprises a volute connecting portion 252. The volute connecting portion 252 is connected
with the volute body 122 and the discharge tube 124, and is substantially located at the place of
connection between the arc portion 154 and the discharge tube 124. The volute connecting portion
252 is provided with two volute connecting holes 242 thereon. The volute tongue 114 is provided

with two volute tongue connecting holes 244 thereon. The connecting members 216 can be inserted
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into the volute tongue connecting holes 244 and the volute connecting holes 242, thereby
connecting the volute tongue 114 and the volute 112. As an example, the connecting members 216
are screw bolts. The inner wall of the volute connecting holes 242 is formed with threads for

cooperation with the screw bolts.

FIG. 2B is a three-dimensional view of the volute 112 shown in FIG. 2A. As shown in FIG.
2B, the volute connecting portion 252 comprises a volute connecting portion inner face 202 and a
volute connecting portion outer face 204 that are arranged to oppose each other. The volute
connecting portion inner face 202 faces the inner chamber 132, and the volute connecting portion
outer face 204 faces the discharge flow channel 134. The volute connecting holes 242 are formed
by recessing from the volute connecting portion inner face 202 to the volute connecting portion
outer face 204. The volute connecting portion inner face 202 is farther away from the central axis
U than the inner wall of the inner chamber 132, such that the volute connecting portion inner face
202 and the inner wall of the inner chamber 132 form a stair portion. When the volute tongue 114
is mounted to the volute 112, the volute tongue 114 just needs to abut against the volute connecting
portion inner face 202. The volute connecting portion 252 is further provided with a dovetail
groove 232. The dovetail groove 232 is formed by extending in an inclined manner along an

inclined axis Z (see FIG. 3).

FIG. 3 is a three-dimensional view of the volute tongue 114 shown in FIG. 2, so as to illustrate
a first embodiment of the volute tongue 114. As shown in FIG. 3, the volute tongue 114 comprises
a volute tongue inner face 302 and a volute tongue outer face 304 that are arranged to oppose each
other, as well as a volute tongue first face 306 and a volute tongue second face 308 that are arranged
to oppose each other. The volute tongue first face 306 and the volute tongue second face 308 are
arranged between the volute tongue inner face 302 and the volute tongue outer face 304. When the
volute tongue 114 is mounted to the volute 112, the volute tongue inner face 302 faces the inner
chamber 132, the volute tongue outer face 304 faces the discharge flow channel 134 (see FIGS. 4-
5), and the volute tongue first face 306 and the volute tongue second face 308 respectively abut
against the volute body 122. The volute tongue 114 further comprises a volute tongue free end
portion 312 and a volute tongue connecting end portion 314 that are arranged to oppose each other.

The volute tongue free end portion 312 is located at one end formed by enclosure of the volute
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tongue inner face 302, the volute tongue outer face 304, the volute tongue first face 306, and the
volute tongue second face 308. An abutting portion 315 is provided on the volute tongue
connecting end portion 314. The abutting portion 315 is formed by extending from the volute
tongue connecting end portion 314 and along the circumference of the volute assembly, and is used
for abutting against the volute connecting portion 252. The volute tongue connecting holes 244 are
disposed on the abutting portion 315. Specifically, the abutting portion 315 comprises an abutting
portion inner face 322 and an abutting portion outer face 324. The abutting portion inner face 322
is in connection with and transitions to, in a smooth manner, the volute tongue inner face 302.
When the volute tongue 114 is mounted to the volute 112, the abutting portion outer face 324 is
tightly attached to the volute connecting portion inner face 202, the abutting portion inner face 322
smoothly transitions to the wall of the inner chamber 132, and the volute tongue outer face 304
smoothly transitions to the inner wall of the discharge tube 124. In addition, the volute tongue
connecting end portion 314 is further provided with a dovetail projection 332 thereon. The dovetail
projection 332 is formed by extending from the abutting portion outer face 324 substantially along
the inclined axis Z. In the process of mounting the volute tongue 114 to the volute 112, the dovetail
projection 332 can extend into the dovetail groove 232 substantially along the inclined axis Z,
thereby guiding the volute tongue 114 to move relative to the volute connecting portion 252, and

facilitating the mounting of the volute tongue 114 to the volute connecting portion 252.

It should be noted that although the present application illustrates a guide structure comprising
the dovetail groove 232 and the dovetail projection 332, a guide structure in any other form and
disposed on the volute tongue connecting end portion 314 and the volute connecting portion 252

falls within the scope of protection of the present application.

FIG. 4 is an axial vertical cross-sectional view of the volute assembly shown in FIG. 1A,
so as to describe the inclined axis Z. As shown in FIG. 4, the volute assembly has the central axis
U and the inclined axis Z. The central axis of the discharge tube 124 has a central point K on the
vertical section. The inclined axis Z runs through the central point K of the discharge tube 124,
and the acute angle between the inclined axis Z and the central axis U is substantially 40°. The
inclined section is a plane where the inclined axis Z is located, which has an acute angle of

substantially 40° with respect to a plane where the central axis U is located. As an example, in
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other embodiments, the value range of the acute angle between the inclined section and the central
axis U is: equal to or greater than 40° and equal to or smaller than 50°. As shown in FIG. 4, on the
section in the vertical direction, the cross-sections of the volute connecting portion inner face 202
and the volute connecting portion outer face 204 are arc shaped. As a result, when a fluid enters
the discharge flow channel 134 from the inner chamber 132, the volute tongue 114 can better guide

the fluid, thereby reducing the resistance.

FIG. 5 is a cross-sectional view of the volute assembly on an inclined section shown in
FIG. 4, and FIG. 6 is a lines plan of the volute tongue 114 shown in FIG. 5. Specifically, on the
inclined section, the volute tongue outer face 304 and the volute tongue inner face 302 have a first
intersection point O that is away from the discharge tube 124 and a second intersection point N
that 1s close to the discharge tube 124, and a coordinate system is formed by using the first
intersection point O as the origin, the connection direction from the first intersection point O to
the second intersection point N as the positive direction of the horizontal coordinate X, and the
direction pointing from the volute tongue inner face 302 to the volute tongue outer face 304 as the

positive direction of the vertical coordinate Y.

In the above-described coordinate system, curves of the volute tongue outer face 304 and the

volute tongue inner face 302 satisfy the following equations:

Yy = X = W SINE 1 Y T N R Y0058
Xp X R VeSing v = 4= poosd

¥ = 5{0.2969 e — 0 1260x — 0515807 + QR84 — (10150

wherein xu, yvare the horizontal coordinate and vertical coordinate of each point of the volute

tongue outer face 304, X1, Y1 are the horizontal coordinate and vertical coordinate of each point of

10
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the volute tongue inner face 302, t is a ratio of the thickness to chord length of the volute tongue,

and the value range of t is 0.06<7<<0.09. m is the maximum degree of curvature, and the value
range of m is: 0.05<m<:0.09. p is a ratio of the maximum curvature position to the chord length,

and the value range of p is: 0.4<p=<:0.5.

For the volute tongue 114 having the above-described shape, its volute tongue free end
portion 312 facing an incoming flow is thinner and thus can reduce the impact loss when the an

incoming flow impacts the volute tongue 114.

FIG. 7 is a cross-sectional view of a second embodiment of the volute tongue 114 on the
inclined section shown. The part of the volute tongue 114 shown in FIG. 7 that is the same as the
part of the volute tongue 114 shown in FIG. 3 will not be repeated, and the main difference thereof
lies in that the contact surface between the abutting portion 315 and the volute connecting portion
252 is a plane 702. On the inclined section, the value range of the angle ¢ between the plane 702
and the central axis of the volute assembly is: equal to or greater than 30° and equal to or smaller
than 60°, so as to enhance the connecting strength between the volute tongue 114 and the volute

connecting portion 252.

FIG. 8A is a graph of pneumatic efficiency comparison tests at a Mach number of 1.1
between an existing volute assembly and the volute assembly according to the present application,
wherein the horizontal coordinate represents flow coefficient, i.e., a dimensionless number of
inspiratory volume. The vertical coordinate represents pneumatic efficiency, i.e., the pneumatic
efficiency at the standard Reynolds number. Here, the curve of the existing volute assembly is
plotted in a solid line, and the curve of the volute assembly according to the present application is
plotted in a dotted line. As shown in FIG. 8A, when the flow coefficient is in a range of 0.038-
0.07, the pneumatic efficiency of the volute assembly according to the present application is higher
than the pneumatic efficiency of the existing volute assembly, and in the vicinity of the pneumatic
efficiency peak point (i.e., the flow coefficient is 0.045-0.055), the pneumatic efficiency of the
volute assembly according to the present application is about 1% higher than the pneumatic

efficiency of the existing volute assembly.

11
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FIG. 8B is a graph of pneumatic efficiency comparison tests at a Mach number of 1.3
between an existing volute assembly and the volute assembly according to the present application,
wherein the horizontal coordinate represents flow coefficient, i.e., a dimensionless number of
inspiratory volume. The vertical coordinate represents pneumatic efficiency, i.e., the pneumatic
efficiency at the standard Reynolds number. Here, the curve of the existing volute assembly is
plotted in a solid line, and the curve of the volute assembly according to the present application is
plotted in a dotted line. As shown in FIG. 8B, when the flow coefficient is in a range of 0.055-
0.085, the pneumatic efficiency of the volute assembly according to the present application is
consistently higher than the pneumatic efficiency of the existing volute assembly, and in the
vicinity of the pneumatic efficiency peak point (i.e., the flow coefficient is 0.0625-0.0775), the
pneumatic efficiency of the volute assembly according to the present application is about 1%

higher than the pneumatic efficiency of the existing volute assembly.

It should be noted that although the present application illustrates two connecting members
216, two volute connecting holes 242, and two volute tongue connecting holes 244, any number
of the connecting members 216 and corresponding numbers of the volute connecting holes 242
and the volute tongue connecting holes 244 fall within the scope of protection of the present

application.

It should be further noted that although the connecting members 216 being screw bolts are
used as an example in the present application for description, those skilled in the art should
understand that other types of connecting members also fall within the scope of protection of the
present application. For example, the connecting members 216 are screw rods, which connect the

volute tongue 114 to the volute 112 by means of interference fit.

Most of existing volute assemblies are integrally molded through casting. However, the
inventors of the present application found that integrally molded volute assemblies have relatively
rough surfaces, and as a result, the volute assemblies have poor pneumatic performance.

The volute tongue in the volute assembly according to the present application can be

12
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detachably mounted to the volute, so that different processing modes may be adopted for the volute
tongue and the volute. For example, the volute tongue can be machined. Thus, the surface
roughness of the volute tongue can reach Ra5 to RalO, thereby achieving high flow channel
smoothness. In addition, the volute tongue is mounted to the volute through positioning by the
connecting members, which can simplify the position operation and mounting operation of the

volute tongue.

Although the present disclosure has been described in combination with examples of the
embodiments described briefly above, various alternative solutions, modifications, variations,
improvements, and/or substantially equivalent solutions, regardless of known or foreseeable now
or in the near future, may all be obvious to those of at least ordinary skills in the art. In addition,
the technical effects and/or technical problems described herein are exemplary, rather than
limiting, and therefore, the disclosure herein may be used to solve other technical problems and
has other technical effects and/or can solve other technical problems. Therefore, the examples of
the embodiments of the present disclosure as described above are intended to be illustrative, rather
than limiting. Without departing from the spirit or scope of the present disclosure, various changes
may be made. As a result, the present disclosure is intended to encompass all alternative solutions,
modifications, variations, improvements, and/or substantially equivalent solutions that are known

or developed earlier.

13
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CLAIMS

1. A volute assembly, characterized in that the volute assembly comprises:

a volute (112), wherein the volute (112) comprises a volute body (122) and a discharge
tube (124), the volute body (122) defines an inner chamber (132), the discharge tube (124) defines
a discharge flow channel (134), the volute body (122) and the discharge tube (124) are connected
with each other, and the discharge flow channel (134) is in communication with the inner chamber
(132); and

a volute tongue (114), wherein the volute tongue (114) is detachably mounted to the volute
(112), and is configured in such a manner that the inner chamber (132) and the discharge flow
channel (134) are located on opposite sides of the volute tongue (114) when the volute tongue

(114) is mounted to the volute (112).

2. The volute assembly according to claim 1, characterized in that the volute assembly
further comprises:
at least one connecting member (216),
wherein the volute tongue (114) is configured to be mounted to the volute (112) via the

connecting member (216).

3. The volute assembly according to claim 2, characterized in that
the volute (112) is provided with at least one volute connecting hole (242) thereon, and the
volute tongue (114) is provided with at least one volute tongue connecting hole (244) thereon; and
the connecting member (216) can be inserted into the volute connecting hole (242) and the

volute tongue connecting hole (244), thereby mounting the volute tongue (114) to the volute (112).

4. The volute assembly according to claim 3, characterized in that
the volute (112) further comprises a volute connecting portion (252), and the volute
connecting portion (252) is connected with the volute body (122) and the discharge tube (124);
and
the at least one volute connecting hole (242) is disposed on the volute connecting portion

(252).
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5. The volute assembly according to claim 4, characterized in that
the volute connecting portion (252) comprises a volute connecting portion inner face (202)
and a volute connecting portion outer face (204) that are arranged to oppose each other, the volute
connecting portion inner face (202) faces the inner chamber (132), and the volute connecting
portion outer face (204) faces the discharge flow channel (134); and
the at least one volute connecting hole (242) is formed by recessing from the volute connecting

portion inner face (202) to the volute connecting portion outer face (204).

6. The volute assembly according to claim 5, characterized in that
the volute tongue (114) comprises a volute tongue inner face (302) and a volute tongue outer
face (304) that are arranged to oppose each other, the volute tongue inner face (302) faces the inner

chamber (132), and the volute tongue outer face (304) faces the discharge flow channel (134).

7. The volute assembly according to claim 6, characterized in that

on an inclined section, the volute tongue outer face (304) and the volute tongue inner face
(302) have a first intersection point that is away from the discharge tube (124) and a second
intersection point that is close to the discharge tube (124), and a coordinate system is formed by
using the first intersection point as the origin, the connection direction from the first intersection
point to the second intersection point as the positive direction of the horizontal coordinate, and the
direction pointing from the volute tongue inner face (302) to the volute tongue outer face (304) as
the positive direction of the vertical coordinate;

in the coordinate system, curves of the volute tongue inner face (302) and the volute tongue

outer face (304) satisfy:
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wherein x., yvare the horizontal coordinate and vertical coordinate of each point of the volute
tongue outer face (304), X1, Y1 are the horizontal coordinate and vertical coordinate of each point
of the volute tongue inner face (302), the value range of t is 0.06<<¢<:0.09, the value range of m

is: 0.05<m=<:0.09, and the value range of p is: 0.4<p=<:0.5.

8. The volute assembly according to claim 7, characterized in that
the value range of the acute angle between the inclined section and the central axis of the

volute (112) is: equal to or greater than 40° and equal to or smaller than 50°.

9. The volute assembly according to claim 6, characterized in that
the volute tongue (114) comprises a volute tongue free end portion (312) and a volute tongue
connecting end portion (314) that are arranged to oppose each other, as well as an abutting portion
(315), and the abutting portion (315) is formed by extending from the volute tongue connecting
end portion (314) and along the circumference of the volute assembly, and is used for abutting
against the volute connecting portion (252); and

the at least one volute tongue connecting hole (244) is provided on the abutting portion (315).
10. The volute assembly according to claim 9, characterized in that

a guide structure is provided on the volute tongue connecting end portion (314) and the volute

connecting portion (252), so as to mount the volute tongue (114) to the volute connecting portion
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(252).

11. The volute assembly according to claim 9, characterized in that
the contact surface between the abutting portion (315) and the volute connecting portion (252)
is a plane (702).

12. The volute assembly according to claim 11, characterized in that
on the inclined section, the value range of the angle between the plane (702) and the central

axis of the volute assembly is: equal to or greater than 30° and equal to or smaller than 60°.

13. The volute assembly according to claim 6, characterized in that
the volute tongue (114) further comprises a volute tongue first face (306) and a volute tongue
second face (308) that are arranged to oppose each other, and the volute tongue first face (306) and
the volute tongue second face (308) are arranged between the volute tongue inner face (302) and
the volute tongue outer face (304); and
the volute tongue first face (306) and the volute tongue second face (308) respectively abut

against the volute body (122).

14. The volute assembly according to claim 4, characterized in that

the cross-section of the discharge flow channel (134) is circular.

15. The volute assembly according to claim 1, characterized in that
the volute (112) is made through casting, and the volute tongue (114) is made through

machining.
16. The volute assembly according to claim 1, characterized in that

the volute body (122) comprises an opening portion (143), and the opening portion (143) is ring
shaped.
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