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DIFFUSER, CENTRIFUGAL COMPRESSION POWER SYSTEM AND BLADELESS FAN 

CROSS-REFERENCE TO RELATED APPLICATION 

This application claims priority to and benefits of Chinese Patent Applications Serial No. 

201510110206.4 and No. 201520141692.1, both filed with the State Intellectual Property Office of 5 

P. R. China on March 12, 2015, the entire contents of which are incorporated herein by reference. 

FIELD 

The present disclosure relates to centrifugal compression technologies, more particularly 

relates to a diffuser, a centrifugal compression power system and a bladeless fan. 10 

BACKGROUND 

A bladeless fan in the related art generally includes a diffuser. An air-guiding wing of the 

diffuser is disposed between an outer wall and an inner wall. However, the air-guiding wing is 

easy to fracture due to a shrinkage strain thereof. Accordingly, the air-guiding wing of the diffuser 15 

in the related art is mostly formed separately and then fixed between the inner wall and the outer 

wall; alternatively, the air-guiding wing and the inner wall are formed integrally, and the 

air-guiding wing is fixed by being embedded in a groove of the outer wall. However, such a 

structure is complex and inconvenient to mount and detach, thereby increasing labor intensity and 

production costs. 20 

SUMMARY 

Embodiments of the present disclosure seek to solve at least one of the problems existing in 

the related art. Thus, the present disclosure is to provide a diffuser. 

The present disclosure further provides a centrifugal compression power system. 25 

The present disclosure further provides a bladeless fan. 

The diffuser according to preferred embodiments of the present disclosure includes a lower 

element and an upper element, the upper element is fixed on the lower element, and the upper 

element and the lower element are formed separately. The lower element includes a lower inner 

wall and a lower outer wall, and the upper element includes an upper inner wall and an upper outer 30 

wall. The upper inner wall is connected to the lower inner wall to form an internal air-guiding 
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surface, and the upper outer wall is connected to the lower outer wall to form an external 

air-guiding surface. The internal air-guiding surface is disposed opposite to the external air-guiding 

surface, and an air-guiding channel for air flow diffusion is defined between the internal 

air-guiding surface and the external air-guiding surface. The upper element further includes an 

upper air-guiding wing for connecting the upper inner wall and the upper outer wall, and the lower 5 

element further includes a lower air-guiding wing for connecting the lower inner wall and the 

lower outer wall. The upper air-guiding wing is connected to the lower air-guiding wing to form an 

air-guiding wing for connecting the internal air-guiding surface and the external air-guiding 

surface. 

The diffuser according to preferred embodiments of the present disclosure is divided into the 10 

upper element and the lower element, the upper element and the lower element are formed 

separately, and the air-guiding wing is formed by connecting the upper air-guiding wing and the 

lower air-guiding wing. Since the air-guiding wing is divided into two parts, fractures of the 

air-guiding wing due to a shrinkage strain thereof are reduced. Furthermore, the diffuser has a 

simple structure and is convenient to mount and detach, which reduces labor intensity and 15 

production costs. 

In some embodiments, a plurality of air-guiding wings is provided equiangularly. 

In some embodiments, a through hole is formed in the internal air-guiding surface, and the 

through hole is located between two adjacent lower air-guiding wings. 

In some embodiments, the upper element is connected to the lower element through a screw. 20 

The centrifugal compression power system according to preferred embodiments of the present 

disclosure includes a diffuser according to any one of embodiments described above. 

In some embodiments, the power system further includes a motor and an impeller connected 

to the motor, in which the motor is located between the diffuser and the impeller, and the diffuser 

is connected downstream of an airflow produced by the impeller. 25 

The bladeless fan according to preferred embodiments of the present disclosure includes a 

power system including a diffuser according to any one of embodiments described above. 

Additional aspects and advantages of embodiments of the present disclosure will be given in 

part in the following descriptions, become apparent in part from the following descriptions, or be 

learned from the practice of the embodiments of the present invention. 30 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In order to more clearly illustrate the technical solution of embodiments of the present 

disclosure, the drawings, which are intended to be used in the description of the embodiments, will 

be briefly described below. It will be apparent that the drawings described in the following 

description are merely exemplary embodiments of the present invention. Those skilled in the art 5 

will be able to obtain additional drawings in accordance with these drawings without creative 

effort. 

Fig. 1 illustrates a sectional view of a diffuser according to a preferred embodiment of the 

present disclosure. 

Fig. 2 illustrates a sectional view of a centrifugal compression power system according to a 10 

preferred embodiment of the present disclosure. 

Fig. 3 illustrates a top view of a centrifugal compression power system according to a 

preferred embodiment of the present disclosure. 

Fig. 4 illustrates a perspective view of a centrifugal compression power system according to a 

preferred embodiment of the present disclosure. 15 

DETAILED DESCRIPTION 

The technology solution in the embodiments of the present disclosure will be clearly and 

completely described below with reference to the drawings in the embodiments of the present 

disclosure, and it will be apparent that the described embodiments are merely part of the 20 

embodiments of the present disclosure and are not intended to be exhaustive. Based on 

embodiments of the present disclosure, all other embodiments obtained by those skilled in the art 

without creative effort are within the scope of the present disclosure. 

In the specification, it is to be understood that terms such as “central,” “longitudinal,” 

“lateral,” “upper,” “lower,” “front,” “rear,” “left,” “right,” “vertical,” “horizontal,” “top,” 25 

“bottom,” “inner,” “outer,” should be construed to refer to the orientation as then described or as 

shown in the drawings under discussion. These relative terms are for convenience of description 

and do not require that the present disclosure be constructed or operated in a particular orientation. 

In addition, terms such as “first” and “second” are used herein for purposes of description and are 

not intended to indicate or imply relative importance or significance. 30 

In the present disclosure, unless specified or limited otherwise, the terms “mounted,” 
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“connected,” “coupled” and the like are used broadly, and may be, for example, fixed connections, 

detachable connections, or integral connections; may also be mechanical or electrical connections; 

may also be direct connections or indirect connections via intervening structures; may also be 

inner communications of two elements. The above terms can be understood by those skilled in the 

art according to specific situations. 5 

Embodiments of the present disclosure will be further described in detail below with 

reference to drawings. 

Referring to Fig. 1, a diffuser 10 according to preferable embodiments of a first aspect of the 

present disclosure includes a lower element 12 and an upper element 14, the upper element 14 is 

fixed on the lower element 12, and the upper element 14 and the lower element 12 are separately 10 

formed. 

The lower element 12 includes a lower inner wall 120 and a lower outer wall 122, and the 

upper element 14 includes an upper inner wall 140 and an upper outer wall 142. The upper inner 

wall 140 is connected to the lower inner wall 120 to form an internal air-guiding surface 16, and 

the upper outer wall 142 is connected to the lower outer wall 122 to form an external air-guiding 15 

surface 18. The internal air-guiding surface 16 is disposed opposite to the external air-guiding 

surface 18, and an air-guiding channel 20 configured to diffuse an airflow is defined between the 

internal air-guiding surface 16 and the external air-guiding surface 18. 

The upper element 14 further includes an upper air-guiding wing 144 for connecting the 

upper inner wall 140 and the upper outer wall 142, and the lower element 12 further includes a 20 

lower air-guiding wing 124 for connecting the lower inner wall 120 and the lower outer wall 122. 

The upper air-guiding wing 144 is connected to the lower air-guiding wing 124 to form an 

air-guiding wing 22 configured to connect the internal air-guiding surface 16 and the external 

air-guiding surface 18. 

The diffuser 10 according to preferable embodiments of the first aspect of the present 25 

disclosure is divided into the upper element 14 and the lower element 12, the upper element 14 and 

the lower element 12 are separately formed, and the air-guiding wing 22 is formed by connecting 

the upper air-guiding wing 144 and the lower air-guiding wing 124. Since the air-guiding wing 22 

is divided into two parts, fractures of the air-guiding wing 22 due to a shrinkage strain thereof can 

be reduced. Furthermore, the diffuser 10 has a simple structure and is convenient to mount and 30 

detach, which reduces labor intensity and production costs. 
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Specifically, the upper element 14 is connected to the lower element 12 to form the diffuser 

10, and the upper element 14 and the lower element 12 are each configured as a structure having a 

larger end and a smaller end, which facilitates diffusion of the airflow. 

The upper air-guiding wing 144 in a spiral shape is provided between the upper inner wall 

140 and the upper outer wall 142 of the upper element 14, the lower air-guiding wing 124 in a 5 

spiral shape is provided between the lower inner wall 120 and the lower outer wall 122 of the 

lower element 12, and the upper air-guiding wing 144 and the lower air-guiding wing 124 are 

butted together to form the air-guiding wing 22. 

The upper outer wall 142 is configured as a structure which contracts towards a center of the 

diffuser, the upper inner wall 140 is located at a center of the upper outer wall 142, and the upper 10 

air-guiding wing 144 extends from a center of the upper inner wall 140 to the upper outer wall 142 

and exhibits a spiral shape. 

The lower outer wall 122 is configured as a structure which contracts towards the center of 

the diffuser, the lower outer wall 122 encloses the lower inner wall 120, a top end of the lower 

inner wall 120 forms a circular opening, and the lower air-guiding wing 124 extends from the 15 

lower inner wall 120 to the lower outer wall 122. 

The upper outer wall 142 includes a first end 14a and a second end 14b opposite to each other 

in an up-and-down direction, and the lower outer wall 122 includes a third end 12a and a fourth 

end 12b opposite to each other in the up-and-down direction. The second end 14b of the upper 

outer wall 142 and the third end 12a of the lower outer wall 122 are butted together, and a bottom 20 

end of the upper inner wall 140 and the circular opening of the lower inner wall 120 are butted 

together. A diameter of the fourth end 12b of the lower outer wall 122 is greater than that of the 

first end 14a of the upper outer wall 142. A junction of the upper element 14 and the lower element 

12 is configured as a smooth transition. 

In the present embodiment, the upper air-guiding wing 144 and the lower air-guiding wing 25 

124 are butted together in the up-and-down direction to form the air-guiding wing 22. Preferably, 

the number of the upper air-guiding wings 144 is 11, the number of the lower air-guiding wings 

124 is 11, and the number of the air-guiding wings 22 is 11. The air-guiding wing 22 is shaped like 

a curved sheet and is streamlined, the air-guiding wing 22 extends outwardly from the center of the 

diffuser 10 in a radial direction, a plurality of the air-guiding wings 22 is spiral in shape and 30 

disposed equiangularly, and the airflow entering the diffuser 10 is expelled in a spiral airflow 
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shape through the air-guiding wing 22. 

Thus, the spiral air-guiding wing 22 can weaken swirling strength of the airflow in the 

diffuser 20. 

In the present embodiment, the upper inner wall 140 is connected to the lower inner wall 120 

to form the internal air-guiding surface 16. A plurality of circular through holes is formed in the 5 

internal air-guiding surface 16 and is distributed evenly between two adjacent lower air-guiding 

wings 124. 

In the present embodiment, the upper element 14 is detachably mounted on the lower element 

12. Specifically, four screw holes are formed in an outer surface of the upper outer wall 142 of the

upper element 14, and four screw holes are formed in an outer surface of the lower outer wall 122 10 

of the lower element 12. During the assembling of the diffuser 10, the second end 14b of the upper 

outer wall 142 and the third end 12a of the lower outer wall 122 are butted together, and the screw 

holes of the upper outer wall 142 are aligned with the screw holes of the lower outer wall 122 

respectively to connect the upper element 14 with the lower element 12 through screws. Thus, the 

upper element 14 and the lower element 12 can be mounted and detached conveniently. A 15 

reinforcing rib is formed at the screw holes of the upper outer wall 142 and the lower outer wall 

122 to improve strength. 

Referring to Figs. 2 and 4, preferred embodiments of a second aspect of the present disclosure 

provide a centrifugal compression power system 34. The power system 34 includes a motor 26, an 

impeller 28 connected to the motor 26, and the diffuser 10 located downstream of the airflow 20 

produced by the impeller 28. The motor 26 is located between the diffuser 10 and the impeller 28. 

The impeller 28 is driven by the motor 26 to rotate at a high speed, and the diffuser 10 decelerates 

and pressurizes the airflow produced by the high-speed rotation of the impeller 28 and eliminates 

swirls of the airflow. 

An impeller housing 30 is disposed outside the impeller 28. The lower element 12 of the 25 

diffuser 10 is connected to the impeller housing 30. The motor 26 is located in the impeller 

housing 30 with a substantially frustoconical shape and is mounted to the impeller housing 30, and 

a rotary shaft of the motor 26 is fixedly connected to the impeller 28 to drive the impeller 28 to 

rotate at a high speed. A motor housing 32 is disposed outside the motor 26, and the lower inner 

wall 120 of the diffuser 10 extends downwardly and is jointed with the motor housing 32 to 30 

support the motor housing 32. 
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A bladeless fan according to preferred embodiments of a third aspect of the present disclosure 

includes a machine head, a base, an air-guiding duct for communicating the machine head and the 

base, and the power system 34. The power system 34 is disposed in the base. 

The diffuser 10 is located in a diffusion section of an air flow path of the bladeless fan. An 

high-speed airflow formed by the impeller 28 enters the air-guiding channel 20 of the diffuser 10, 5 

the air-guiding wing 22 guides the airflow to enter the air-guiding duct and leads the airflow to the 

machine head, and the airflow can be jetted from a nozzle of the machine head. The diffuser 10 is 

configured to guide the airflow formed by the rotation of the impeller 28 towards an air outtake 

port of the base in communication with the air-guiding duct, and the diffuser 10 can decelerate and 

pressurize the high-speed airflow produced by the impeller 28 and eliminate swirls of the airflow. 10 

Reference throughout this specification to “an embodiment,” “some embodiments,” “an 

example,” “a specific example,” or “some examples,” means that a particular feature, structure, 

material, or characteristic described in connection with the embodiment or example is included in 

at least one embodiment or example of the present disclosure. Thus, the appearances of the phrases 

in various places throughout this specification are not necessarily referring to the same 15 

embodiment or example of the present disclosure. Furthermore, the particular features, structures, 

materials, or characteristics may be combined in any suitable manner in one or more embodiments 

or examples. 

Although explanatory embodiments have been shown and described, it would be appreciated 

by those skilled in the art that the above embodiments cannot be construed to limit the present 20 

disclosure, and changes, alternatives, and modifications can be made in the embodiments without 

departing from principles and scope of the present disclosure. The scope of the present disclosure 

is defined by the attached claims and equivalents thereof. 

25 
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What is claimed is: 

1. A diffuser, comprising:

a lower element; and

an upper element fixed on the lower element,5 

wherein the upper element and the lower element are formed separately; the lower element

comprises a lower inner wall and a lower outer wall, and the upper element comprises an upper 

inner wall and an upper outer wall; the upper inner wall is connected to the lower inner wall to 

form an internal air-guiding surface; the upper outer wall is connected to the lower outer wall to 

form an external air-guiding surface; the internal air-guiding surface is disposed opposite to the 10 

external air-guiding surface, and an air-guiding channel configured to diffuse an airflow is defined 

between the internal air-guiding surface and the external air-guiding surface; the upper element 

further comprises an upper air-guiding wing for connecting the upper inner wall and the upper 

outer wall, and the lower element further comprising a lower air-guiding wing for connecting the 

lower inner wall and the lower outer wall; the upper air-guiding wing is connected to the lower 15 

air-guiding wing to form an air-guiding wing for connecting the internal air-guiding surface and 

the external air-guiding surface. 

2. The diffuser according to claim 1, wherein a plurality of air-guiding wings is provided

equiangularly. 

3. The diffuser according to claim 1, wherein a through hole is formed in the internal20 

air-guiding surface, and the through hole is located between two adjacent lower air-guiding wings. 

4. The diffuser according to claim 1, wherein the upper element is connected to the lower

element through a screw. 

5. A centrifugal compression power system, comprising: a diffuser according to any one of

claims 1 to 4. 25 

6. The centrifugal compression power system according to claim 5, further comprising:

a motor, and an impeller connected to the motor, wherein the motor is located between the

diffuser and the impeller, and the diffuser is connected downstream of an airflow produced by the 

impeller. 

7. A bladeless fan, comprising:30 

a centrifugal compression power system, wherein the centrifugal compression power system
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comprises a diffuser according to any one of claims 1 to 4. 




