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AIR-CONDITIONING ROTATING BODY AND AIR TREATMENT DEVICE 

 

TECHNICAL FIELD 

[0001] 

 The present disclosure relates to an air conditioning rotating body and an air treatment 5 

device. 

BACKGROUND ART  

[0002] 

 There is an air treatment device in which a rotor made of a material with excellent heat 

storage properties, such as aluminum and stainless steel, is rotated about a shaft, with a portion 10 

of the rotor placed in an exhaust passage and the other portion of the rotor placed in an air 

supply passage. Such an air treatment device is used as a heat exchanger configured to exchange 

heat between exhaust air and supply air. 

[0003] 

 There is also an air treatment device in which a rotor having a honeycomb structure on 15 

which an adsorbent, such as zeolite and porous silica, is supported is rotated about a shaft, and 

which is configured such that treated air passes through a portion of the rotor and regenerated 

air passes through the other portion of the rotor. Such an air treatment device is used for 

humidity control, deodorization, and other purposes. 

[0004] 20 

 An air treatment device using a rotor which serves as an air conditioning rotating body 

is configured such that the rotor is housed in a casing so as to be freely rotatable, and that seal 

members are provided along the diameter and outer circumference of the rotor to define an air 

passage. Patent Document 1 discloses having spokes on both end surface portions of a case 

housing a rotor (honeycomb body), with ventilation holes between the spokes, and making seal 25 
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members have a width greater than a width of the ventilation holes. In the configuration of the 

Patent Document 1, the seal members and both of the end surface portions of the case are in 

contact with each other, preventing the honeycomb body from making direct contact with the 

seal member. Wear of the honeycomb body can thus be avoided. 

 5 

CITATION LIST 

PATENT DOCUMENT 

[0005] 

 Patent Document 1: Japanese Patent No. 3755708 

 10 

SUMMARY OF THE INVENTION 

TECHNICAL PROBLEM 

[0006] 

 However, according to the configuration of Patent Document 1, edges of the seal 

members are brought into contact with both of the end surface portions of the case all the time, 15 

and loads are concentrated on the edges; therefore, the edges of the seal members are shaved 

faster than the other portions of the seal members, and wear progresses. As a result, air leakage 

occurs at the edges of the seal members, resulting in problems such as reduced effective 

ventilation and increased unnecessary airflow volume. 

[0007] 20 

 An objective of the present disclosure is to reduce air leakage due to wear of a seal 

member defining an air passage in an air conditioning rotating body having a rotor. 

 

SOLUTION TO THE PROBLEM 

[0008] 25 
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 A first aspect of the present disclosure is directed to an air conditioning rotating body 

(30) having a rotor (10) in a cylindrical shape, the rotor (10) being housed in a casing (50) so 

as to be freely rotatable, the air conditioning rotating body (30) being configured to treat air 

passing through the rotor (10) in an axial direction, wherein the casing (50) includes a seal 

member (51) extending in a radial direction of the rotor (10) and separating air passages, an end 5 

face of the rotor (10) in the axial direction is provided with at least one spoke (25) in contact 

with the seal member (51), and a contact point of the seal member (51) with the spoke (25) 

moves in the radial direction as the rotor (10) rotates. 

[0009] 

 According to the first aspect, the contact point between the spoke (25) on the end face 10 

of the rotor (10) in the axial direction and the seal member (51) that separates the air passages 

moves in the radial direction as the rotor (10) rotates. It is therefore possible to reduce air 

leakage due to local progress of wear caused by concentration of loads on a specific portion of 

the seal member (51). 

[0010] 15 

 A second aspect of the present disclosure is directed to the air conditioning rotating 

body of the first aspect, in which the seal member (51) is brought into contact with a plurality 

of the spokes (25). 

[0011] 

 According to the second aspect, the structure of supporting the seal member (51) by 20 

the spokes (25) at multiple points can further reduce local wear of the seal member (51). 

[0012] 

 A third aspect of the present disclosure is directed to the air conditioning rotating body 

of the first or second aspect, in which the spoke (25) is curved in a circumferential direction of 

the rotor (10). 25 
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[0013] 

 According to the third aspect, in which the seal member (51) is supported by the spoke 

(25) curved in the circumferential direction, the support point for the seal member (51) is 

movable as the rotor (10) rotates. Wear of the seal member (51) can thus be reduced. 

[0014] 5 

 A fourth aspect of the present disclosure is directed to the air conditioning rotating 

body of any one of the first to third aspects, in which the end face of the rotor (10) is further 

provided with a reinforcing rib (26) extending in the radial direction. 

[0015] 

 According to the fourth aspect, the reinforcing rib (26) is provided on the end face of 10 

the rotor (10) in the axial direction. This configuration can reinforce the support structure for 

the rotor (10) and reduce warpage of the rotor (10). An increase in gap between the rotor (10) 

and the seal member (51) can thus be reduced, making it possible to reduce air leakage. 

[0016] 

 A fifth aspect of the present disclosure is the air conditioning rotating body of any one 15 

of the first to fourth aspects, in which the end face of the rotor (10) is further provided with an 

annular member (27, 28) surrounding a center of the rotor (10) circumferentially. 

[0017] 

 According to the fifth aspect, the arrangement of the annular member (27, 28) increases 

the number of support points for the seal member (51), spreading the load per support point on 20 

the seal member (51). Local wear of the seal member (51) can thus be further reduced. 

Connecting the annular member (27, 28) with the spoke (25) can reinforce the spoke (25). 

[0018] 

 A sixth aspect of the present disclosure is directed to the air conditioning rotating body 

of any one of the first to fifth aspects, in which the spoke (25) is provided on each of both end 25 
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faces of the rotor (10) in the axial direction, and the spokes (25) provided on both the end faces 

overlap each other when viewed from the axial direction. 

[0019] 

 According to the sixth aspect, the air that has flowed into the rotor (10) through open 

regions on one side in the axial direction of the rotor (10) flows out through open regions on 5 

the other side in the axial direction of the rotor (10) without colliding with non-opening regions 

on the other side. The substantial opening area is therefore increased on both sides in the axial 

direction of the rotor (10), making it possible to improve the air conditioning capacity. 

[0020] 

 A seventh aspect of the present disclosure is directed to an air treatment device having 10 

the air conditioning rotating body (30) of any one of the first to sixth aspects. 

[0021] 

 The air treatment device of the seventh aspect has the air conditioning rotating body 

(30) that can reduce the air leakage caused by wear of the seal member (51) separating air 

passages. Thus, the performance of the air treatment device (1), such as dehumidification and 15 

humidification performance and heat exchange performance, can be improved. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] 

 FIG. 1 is a schematic view illustrating a general configuration of an air treatment 20 

device according to an embodiment. 

 FIG. 2 is a schematic view illustrating a cross-sectional configuration of an air 

conditioning rotating body according to the embodiment. 

 FIG. 3 is a perspective view of a rotor constituting the air conditioning rotating body 

according to the embodiment. 25 
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 FIG. 4 is a perspective view of a protective case for accommodating the rotor 

illustrated in FIG. 3. 

 FIG. 5 is a perspective view illustrating how the rotor illustrated in FIG. 3 is 

accommodated in the protective case illustrated in FIG. 4. 

 FIG. 6 is a perspective view illustrating the state in which the rotor illustrated in FIG. 5 

3 is accommodated in the protective case illustrated in FIG. 4. 

 FIG. 7 is a perspective view illustrating the state in which the air conditioning rotating 

body according to the embodiment is accommodated in a casing, with part of the figure cut out. 

 FIG. 8 is a plan view of the air conditioning rotating body according to the embodiment, 

as viewed from an axial direction of the rotor. 10 

 FIG. 9 is a plan view of an air conditioning rotating body according to a first variation, 

as viewed from an axial direction of a rotor. 

 FIG. 10 is a plan view of an air conditioning rotating body according to a second 

variation, as viewed from an axial direction of a rotor. 

 FIG. 11 is a diagram illustrating a state in which an air conditioning rotating body 15 

according to a third variation has spokes in mirror symmetry on both end faces in the axial 

direction of the rotor. 

 

DESCRIPTION OF EMBODIMENTS 

[0023] 20 

 (Embodiment) 

 An embodiment of the present disclosure will be described in detail below with 

reference to the drawings. The present disclosure is not limited to the embodiment shown below, 

and various changes can be made within the scope without departing from the technical concept 

of the present disclosure. Since each of the drawings is intended to illustrate the disclosure 25 
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conceptually, dimensions, ratios, or numbers may be exaggerated or simplified as necessary for 

ease of understanding. 

[0024] 

 <Configuration of Air Treatment Device> 

 An air treatment device (1) of this embodiment is configured as a 5 

dehumidifying/humidifying device, for example. As illustrated in FIG. 1, the interior of the air 

treatment device (1) includes air passages (3) and (4) that are separated by a division wall (2). 

In the air treatment device (1), outdoor air (OA) taken from an outdoor space is supplied to an 

indoor space as supply air (SA) via the air passage (3), and return air (RA) taken from the indoor 

space is discharged to the outdoor space as exhaust air (EA) via the air passage (4). 10 

[0025] 

 An air conditioning rotating body (30) of this embodiment has a cylindrical rotor (10) 

made of a honeycomb-shaped adsorption element on which zeolite, for example, or another 

substance is supported, and a shaft (11) inserted in the center of the rotor (10). The shaft (11) is 

arranged on the boundary between the air passages (3) and (4). In other words, the air 15 

conditioning rotating body (30) is arranged over both of the air passages (3) and (4). The air 

passages (3) and (4) are each configured so that air flows in opposite directions and passes 

through the rotor (10) in its axial direction. Seal members (51), which separate the air passages 

(3) and (4) from each other, are slidably in contact with both axial end faces of the air 

conditioning rotating body (30). 20 

[0026] 

 In the air passage (3), a heat exchanger (5) is arranged upstream (outdoor-side) of the 

air conditioning rotating body (30), and a compressor (6) and a fan (7) are sequentially arranged 

downstream (indoor-side) of the air conditioning rotating body (30). In the air passage (4), a 

heat exchanger (8) is arranged upstream (indoor-side) of the air conditioning rotating body (30), 25 
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and a fan (9) is arranged downstream (outdoor-side) of the air conditioning rotating body (30). 

[0027] 

 In a dehumidifying operation of the air treatment device (1), the rotor (10) is rotated to 

allow an adsorbent of the rotor (10) to adsorb water vapor from the air passing through the air 

passage (3), thereby generating dehumidified air. On the other hand, the adsorbent is 5 

regenerated by desorbing the water vapor from the adsorbent of the rotor (10) by air that is 

heated to a predetermined temperature and passes through the air passage (4). In this case, the 

heat exchanger (5) in the air passage (3) serves as an evaporator, and the heat exchanger (8) in 

the air passage (4) serves as a condenser. 

[0028] 10 

 In a humidifying operation of the air treatment device (1), the rotor (10) is rotated to 

allow the adsorbent of the rotor (10) to adsorb water vapor from the air passing through the air 

passage (4). On the other hand, humidified air is generated, and the adsorbent is regenerated, 

by desorbing the water vapor from the adsorbent of the rotor (10) by air that is heated to a 

predetermined temperature and passes through the air passage (3). In this case, the heat 15 

exchanger (5) in the air passage (3) serves as a condenser, and the heat exchanger (8) in the air 

passage (4) serves as an evaporator. 

[0029] 

 <Configuration of Air Conditioning Rotating Body> 

 In the air treatment device (1), the air conditioning rotating body (30) is housed in a 20 

casing (50) so as to be freely rotatable as illustrated in FIG. 2. The air conditioning rotating 

body (30) includes a protective case (20) that protects the rotor (10). The protective case (20) 

includes a side plate (22) that covers the side surface on the outer circumference of the rotor 

(10). The protective case (20) rotates about the shaft (11) together with the rotor (10). 

[0030] 25 
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 The casing (50) includes a substantially square-shaped upper plate (50a) and lower 

plate (50b), which face each other in the axial direction of the rotor (10) with the air 

conditioning rotating body (30) interposed therebetween, and supports (50c) that connect the 

upper plate (50a) and the lower plate (50b) at the respective four corners. The upper plate (50a) 

has an exhaust port (53) connected to the downstream side of the air passage (3) and an intake 5 

port (54) connected to the upstream side of the air passage (4). The lower plate (50b) has an 

intake port (52) connected to the upstream side of the air passage (3) and an exhaust port (55) 

connected to the downstream side of the air passage (4). The intake ports (52) and (54) and the 

exhaust ports (53) and (55) each have a substantially semicircular shape when viewed from the 

axial direction of the rotor (10). The intake port (52) of the lower plate (50b) and the exhaust 10 

port (53) of the upper plate (50a) overlap each other when viewed from the axial direction of 

the rotor (10). The intake port (54) of the upper plate (50a) and the exhaust port (55) of the 

lower plate (50b) overlap each other when viewed from the axial direction of the rotor (10). 

[0031] 

 The seal members (51) are arranged at the boundary between the exhaust port (53) and 15 

the intake port (54) in the upper plate (50a) and at the boundary between the intake port (52) 

and the exhaust port (55) in the lower plate (50b). The seal members (51) are slidably in contact 

with respective axial end faces of the air conditioning rotating body (30). This configuration 

can reduce leakage of air, which is sucked from the intake port (52) of the lower plate (50b), 

leaking to the exhaust port (55) of the lower plate (50b) through the space between the rotor 20 

(10) and the lower plate (50b) without passing through the rotor (10). This configuration can 

also reduce leakage of air, which is sucked from the intake port (54) of the upper plate (50a), 

leaking to the exhaust port (53) of the upper plate (50a) through the space between the rotor 

(10) and the upper plate (50a) without passing through the rotor (10). 

[0032] 25 
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 A rotor-side seal (23) is provided on each of upper and lower portions of the side 

surface on the outer circumference of the rotor (10), that is, the side plate (22) covering the 

outer circumferential portion of the rotor (10). A casing-side seal (56) is provided at a portion 

opposite to the rotor-side seal (23) on each of the upper plate (50a) and the lower plate (50b). 

The rotor-side seal (23) and the casing-side seal (56) engage with each other to constitute a 5 

labyrinth seal structure (100). In other words, the labyrinth seal structure (100) is provided 

between the outer circumferential portion of the rotor (10) and the casing (50). This 

configuration can reduce leakage of air, which is sucked from the intake port (52) of the lower 

plate (50b), leaking to the exhaust port (53) of the upper plate (50a) while bypassing the rotor 

(10). This configuration can also reduce leakage of air, which is sucked from the intake port 10 

(54) of the upper plate (50a), leaking to the exhaust port (55) of the lower plate (50b) while 

bypassing the rotor (10). Thus, the labyrinth seal structure (100) can reduce both of the air 

leakage from the center toward the outer circumference of the rotor and the air leakage from 

the outer circumference toward the center of the rotor. The labyrinth seal structure (100) may 

include a first protrusion protruding in the axial direction of the rotor (10) toward the casing 15 

(50), and a second protrusion protruding in the axial direction of the rotor (10) toward the rotor 

(10). If the labyrinth seal structure (100) is configured by the engagement between the 

protrusions protruding in the rotor axial direction, such a configuration makes it easier to 

maintain sealing performance even when the outer circumferential portion of the rotor (10) 

fluctuates in the axial direction due to displacement of the shaft, for example. 20 

[0033] 

 In this embodiment, the rotor (10) is a honeycomb-shaped adsorption element on 

which zeolite, for example, or another substance is supported, and is configured as a cylindrical 

body with a through hole (15) in the center, as illustrated in FIG. 3. The protective case (20) 

that protects the rotor (10) has an inner cylinder (21) fitted in the through hole (15) of the rotor 25 
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(10) and supporting the shaft (11), and the annular side plate (22) that covers the side surface 

on the outer circumference of the rotor (10), as illustrated in FIGS. 4 to 6. The protective case 

(20) may be, for example, a resin molded product or may be made of sheet metal. The side plate 

(22) is separable into an upper side plate (22A) and a lower side plate (22B) for easy attachment 

and detachment of the protective case (20) to and from the rotor (10). The annular rotor-side 5 

seal (23) is provided on each of the upper and lower portions of the side plate (22). An annular 

gear (24) for rotating the air conditioning rotating body (30) by means of a motor and a small 

gear (both located outside the illustrated figures) is provided at an intermediate portion of a side 

surface on the outer circumference of the side plate (22). The inner cylinder (21) and the side 

plate (22) are connected to each other with spokes (25) and reinforcing ribs (26) which are in 10 

contact with respective axial end faces of the rotor (10). On each of the axial end faces of the 

rotor (10), open regions where the spokes (25) and the reinforcing ribs (26) are not provided 

serve as ventilation holes of the air conditioning rotating body (30). The spokes (25) may be 

curved in the circumferential direction of the rotor (10). The reinforcing ribs (26) may extend 

in the radial direction and may be fitted into the axial end faces of the rotor (10). The rotor (10) 15 

illustrated in FIG. 3 has grooves (10a) on the axial end faces. The grooves (10a) are for having 

part of the respective reinforcing ribs (26) fitted therein and extend along the radial direction. 

[0034] 

 As illustrated in FIG. 6, the sheet-like seal members (51), which separates the air 

passages (3) and (4) from each other, are slidably in contact with the axial end faces of the air 20 

conditioning rotating body (30). Each of the seal members (51) is an elastic element, such as 

rubber, and is arranged along the radial direction of the rotor (10). Instead of the seal members 

(51) made of elastic elements, edge surfaces (sliding surfaces) of the seal members (51) may be 

coated with a resin material or a metal material having excellent sliding properties to improve 

the durability of the seal members (51). Alternatively, edge portions of the seal members (51) 25 
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may be made of a resin material or a metal material having excellent sliding properties. 

[0035] 

 The upper plate (50a) and the lower plate (50b) are each provided with supports (57) 

made of resin, for example, for separating the intake port (52), (54) and the exhaust port (53), 

(55) from each other. The seal member (51) is held by being partially sandwiched between a 5 

side surface of the support (57) and a plate body (58). The supports (57) extend from the inner 

cylinder (21) of the protective case (20) in two directions opposite to each other by 180° along 

the radial direction. Sheet surfaces of the seal members (51) may be inclined with respect to the 

axial direction of the rotor (10) to allow for a margin in the contact area between the seal 

members (51) and each axial end face of the air conditioning rotating body (30). This 10 

configuration allows the sealing structure to be maintained more easily even in the event of 

axial displacement of an element, such as the rotor (10), compared to the case where the sheet 

surfaces of the seal members (51) are arranged perpendicularly along the axial direction of the 

rotor (10). 

[0036] 15 

 In this embodiment, the air conditioning rotating body (30), i.e., rotor (10), is rotated 

with the spokes (25) arranged on each axial end face of the rotor (10); therefore, direct contact 

of the rotor (10) with the seal members (51) can be avoided due to the interposition of the spokes 

(25). Wear of the rotor (10) can thus be reduced. Wear of the seal members (51) can also be 

reduced by using a material having higher sliding properties than the material of the surface of 20 

the rotor (10) as the material of the spokes (25), that is, the protective case (20). 

[0037] 

 The air conditioning rotating body (30) is housed in the casing (50) so as to be freely 

rotatable as illustrated in FIG. 7. A motor (60) and a small gear (62) connected to a shaft (61) 

of the motor (60) are provided on the lower plate (50b) of the casing (50) near the air 25 
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conditioning rotating body (30). The small gear (62), when rotated by the motor (60), drives 

and rotates the annular gear (24) on the side plate (22) covering the side surface on the outer 

circumference of the rotor (10), causing the air conditioning rotating body (30) to rotate. The 

shaft (11) of the air conditioning rotating body (30), i.e., the rotor (10), is fixed to, and supported 

by, the inner cylinder (21) of the protective case (20), and portions of the shaft (11) protruding 5 

from upper and lower ends of the inner cylinder (21) are rotatably held by bearing portions (12). 

On a surface of each of the upper plate (50a) and the lower plate (50b) opposite to the surface 

facing the air conditioning rotating body (30), a bearing support (13) is provided along the 

boundary between the intake port (52), (54) and the exhaust port (53), (55). The bearing portions 

(12) are attached to the respective bearing supports (13). The supports (57) holding the seal 10 

members (51) are attached to a surface of the bearing support (13) facing the air conditioning 

rotating body (30). 

[0038] 

 An annular support (59) made of resin, for example, is provided at each of the 

peripheral portion of the exhaust port (53) and the intake port (54) of the upper plate (50a) and 15 

the peripheral portion of the intake port (52) and the exhaust port (55) of the lower plate (50b). 

The casing-side seal (56) is attached to a surface of the annular support (59) facing the air 

conditioning rotating body (30). The end face of the support (57) on the outer circumference 

side of the rotor (10) is connected to an inner circumferential surface of annular support (59). 

[0039] 20 

 <Contact between Seal Member and Air Conditioning Rotating Body> 

 FIG. 8 is a plan view of the air conditioning rotating body (30) viewed from above in 

the axial direction of the rotor (10) with the upper plate (50a) of the casing (50) removed. In 

FIG. 8, a structure (such as the supports (57)) for holding the seal members (51) is omitted. 

[0040] 25 
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 In this embodiment, as illustrated in FIG. 8, the spokes (25) of a thickness of, for 

example, about 1 mm to 2 mm is provided as an elevation on each axial end face of the rotor 

(10) to make the seal members (51) in contact with the spokes (25), thereby preventing the seal 

members (51) from making direct contact with the rotor (10). Wear of the rotor (10) can thus 

be reduced. Wear of the seal members (51), which come into contact with the spokes (25) when 5 

the air conditioning rotating body (30) rotates, can be further reduced by using, as the material 

for the spokes (25), a material having superior sliding properties to the material for the rotor 

(10). 

[0041] 

 If the gap between each axial end face of the rotor (10) and the seal members (51) is 10 

too large, air leakage through the gap occurs. Therefore, the thickness of each spoke (25) is 

preferably about 3 mm or less, more preferably about 1.5 mm or less. 

[0042] 

 One of the characteristics of this embodiment is that the shape of the spokes (25) (shape 

viewed from the axial direction of the rotor (10)) is set so that the contact points (indicated by 15 

the dashed circles in FIG. 8) of the seal member (51) extending in the radial direction of the 

rotor (10) with the spokes (25) move in the radial direction as the rotor (10) rotates. For example, 

if the spokes (25) are each formed into an arc shape curving in the circumferential direction of 

the rotor (10), as illustrated in FIG. 8, the contact points of the spokes (25) with the seal member 

(51) move on the arc-shaped spokes (25) from the radially inside to the radially outside of the 20 

rotor (10) as the rotor (10) rotates. In FIG. 8, the solid arrows show the trajectories of the moving 

contact points between the spokes (25) and the seal member (51) when the air conditioning 

rotating body (30) rotates counterclockwise as viewed from above in the axial direction of the 

rotor (10). Looking at the seal member (51), the contact points with the spokes (25) move in 

the radial direction as the rotor (10) rotates. 25 
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[0043] 

 The shape of the spokes (25) is not limited as long as the spokes (25) each have a 

portion that extends diagonally with respect to the radial direction of the rotor (10). The spokes 

(25) may be arc-shaped, or S-shaped or zigzag-shaped, for example. 

[0044] 5 

 As illustrated in FIG. 8, the seal member (51) may be in contact with a plurality of 

spokes (25) at any rotational position of the air conditioning rotating body (30). In FIG. 8, the 

seal member (51) corresponding to the radius of the rotor (10) is in contact with the three spokes 

(25). 

[0045] 10 

 Further, as illustrated in FIG. 8, both of the axial end faces of the rotor (10) may be 

provided with the reinforcing ribs (26) extending in the radial direction. At least part of each 

reinforcing rib (26) may be fitted into the axial end faces of the rotor (10) by, for example, about 

1 cm. The reinforcing rib (26) may be connected to one spoke (25) or a plurality of spokes (25). 

The reinforcing rib (26) and the spoke (25) may have end faces, in the axial direction of the 15 

rotor (10), which are flush with each other, or the end face of the reinforcing rib (26) may be 

lower than the end face of the spoke (25). In the latter case, the contact between the reinforcing 

rib (26) and the seal member (51) is reduced, thereby making it possible to reduce wear of the 

seal member (51). 

[0046] 20 

 <Advantages of Embodiment> 

 According to the air conditioning rotating body (30) of this embodiment, the contact 

points between the spokes (25) on the axial end faces of the rotor (10) and the seal member (51) 

that separates the air passages move in the radial direction as the rotor (10) rotates. It is therefore 

possible to reduce air leakage due to local progress of wear caused by concentration of loads 25 
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on a specific portion of the seal member (51). Further, the frequency of replacement of the seal 

member (51) due to wear of the seal member (51) can be reduced, thereby preventing an 

increase in cost and a decrease in operating rate. 

[0047] 

 In the air conditioning rotating body (30) of this embodiment, the seal member (51) 5 

may be in contact with a plurality of spokes (25). This means that the seal member (51) is 

supported by the spokes (25) at multiple points. The load on the seal member (51) is equal to a 

force that makes the seal member (51) deformed by the contact with the spokes (25) return to 

its original shape. Thus, supporting the seal member (51) by the spokes (25) at multiple points 

spreads the load per contact point on the seal member (51). Since the amount of wear of the 10 

seal member (51) is proportional to the load on the seal member (51), the structure of supporting 

the seal member (51) by the spokes (25) at multiple points can further reduce local wear of the 

seal member (51). On the other hand, according to the configuration of Patent Document 1, 

edges of the seal members are brought into contact with the case of the rotor all the time, and 

loads are concentrated on the edges; therefore, wear of the edges of the seal members progresses. 15 

[0048] 

 In the air conditioning rotating body (30) of this embodiment, the spoke (25) may have 

a curved shape that curves in the circumferential direction of the rotor (10). In this configuration, 

in which the seal member (51) is supported by the curved spoke (25), the support point for the 

seal member (51) is movable in the radial direction of the rotor (10) as the rotor (10) rotates. 20 

Wear of the seal member (51) can thus be reduced. 

[0049] 

 In the air conditioning rotating body (30) of this embodiment, the axial end faces of 

the rotor (10) may be provided with the reinforcing rib (26) extending in the radial direction 

(i.e., the linear reinforcing rib (26)). This configuration can reinforce the support structure for 25 
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the rotor (10) and reduce warpage of the rotor (10). An increase in gap between the rotor (10) 

and the seal member (51) can thus be reduced, making it possible to reduce air leakage. 

[0050] 

 Further, the air treatment device (1) of this embodiment includes the air conditioning 

rotating body (30) that can reduce air leakage caused by wear of the seal member (51) separating 5 

the air passages (3) and (4). This can improve the performance of the air treatment device (1), 

such as dehumidification and humidification performance and heat exchange performance. 

[0051] 

 (First Variation) 

 A first variation of the present disclosure will be described below with reference to the 10 

drawings. 

[0052] 

 The first variation differs from the above embodiment in that, as illustrated in FIG. 9, 

the axial end face of the rotor (10) is provided with an annular member (27) surrounding the 

center of the rotor (10) circumferentially, specifically a true-circular member concentric with 15 

the rotor (10). In FIG. 9, the same reference characters are used to designate the same elements 

as those in the embodiment illustrated in FIG. 8. 

[0053] 

 According to this first variation, the following effects can be obtained in addition to 

the effects similar to those of the above-described embodiment. That is, the arrangement of the 20 

annular member (27) increases the number of support points for the seal member (51), 

spreading the load per support point on the seal member (51). Local wear of the seal member 

(51) can thus be further reduced. Connecting the annular member (27) with the spokes (25) can 

reinforce the spokes (25). 

[0054] 25 
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 (Second Variation) 

 A second variation of the present disclosure will be described below with reference to 

the drawings. 

[0055] 

 A true-circular member concentric with the rotor (10) is provided as the annular 5 

member (27) in the above first variation, as illustrated in FIG. 9. On the other hand, an oval 

member with a focal point at the center of the rotor (10) is provided as an annular member (28) 

in the second variation, as illustrated in FIG. 10. In FIG. 10, the same reference characters are 

used to designate the same elements as those in the first variation illustrated in FIG. 9. In FIG. 

10, the annular member (27) illustrated in FIG. 9 is indicated by broken curves. 10 

[0056] 

 According to this second variation, the following effects can be obtained in addition to 

the effects similar to those of the above-described first variation. That is, according to the 

configuration of the second variation, local wear of the seal member (51) can be reduced more 

than in the configuration of the first variation, because the contact points of the seal member 15 

(51) with the annular member (28) move in the radial direction of the rotor (10) as the rotor 

(10) rotates. In this case, it is more preferable to make the width of the annular member (28) in 

the radial direction of the rotor (10) smaller than the distance of movement of the contact point 

of the seal member (51) with the annular member (28). 

[0057] 20 

 The similar effects to those in the second variation are obtainable even if the oval 

member with a focal point at the center of the rotor (10) is replaced, as the annular member 

(28), with a true-circular member eccentric to the rotor (10). 

[0058] 

 (Third Variation) 25 
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 A third variation of the present disclosure will be described below with reference to 

the drawings. 

[0059] 

 In this third variation, as illustrated in FIG. 11, the spokes (25) are provided on each 

of both axial end faces of the rotor (10), and the spokes (25) provided on both of the end faces 5 

are arranged to overlap each other when viewed from the axial direction of the rotor (10). In 

FIG. 11, the diagram (a) illustrates a planar configuration of the protective case (20) including 

the shaft (11), as viewed from one side in the axial direction of the rotor (10); the diagram (b) 

illustrates a side configuration of the protective case (20) including the shaft (11), as viewed 

from the radial direction of the rotor (10); and the diagram (c) illustrates a planar configuration 10 

of the protective case (20) including the shaft (11), as viewed from the other side in the axial 

direction of the rotor (10). In FIG. 11, the same reference characters are used to designate the 

same elements as those in the embodiment illustrated in FIG. 8. 

[0060] 

 As illustrated in FIG. 11, in this third variation, the protective case (20) is not provided 15 

with the reinforcing ribs (26), but provided with an annular member (27) similar to that in the 

first variation. The annular members (27) provided on both of the axial end faces of the rotor 

(10) are arranged to overlap each other when viewed from the axial direction of the rotor (10). 

[0061] 

 In the configuration of the third variation, the spokes (25) and other parts are arranged 20 

in mirror symmetry on both axial end faces of the rotor (10). Thus, the air that has flowed into 

the rotor (10) through open regions on one side in the axial direction of the rotor (10) flows out 

through open regions on the other side in the axial direction of the rotor (10) without colliding 

with non-opening regions on the other side. The substantial opening area is therefore increased 

on both sides in the axial direction of the rotor (10), making it possible to improve the air 25 
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conditioning capacity. 

[0062] 

 In the third variation, the reinforcing ribs (26) may be arranged on both of the axial 

end faces of the rotor (10) so as to overlap each other when viewed from the axial direction of 

the rotor (10). Further, the protective case (20) does not have to include the annular members 5 

(27). Alternatively, the annular members (28) similar to that of the second variation may be 

arranged on both of the axial end faces of the rotor (10), instead of the annular members (27), 

so as to overlap each other when viewed from the axial direction of the rotor (10). 

[0063] 

 (Other Embodiments) 10 

 In the foregoing embodiment (including the variations, hereinafter the same), the air 

treatment device (1) is configured as a dehumidifying/humidifying device, by using, as the rotor 

(10) of the air conditioning rotating body (30), a honeycomb-shaped adsorption element on 

which zeolite is supported. However, instead of this configuration, for example, the air 

treatment device (1) may be configured as a deodorizer, a gas separator, or the like, by using an 15 

air conditioning rotating body with a rotor that is a honeycomb-shaped adsorption element on 

which another adsorbent, such as porous silica or activated alumina, is supported. Alternatively, 

for example, the air treatment device (1) may be configured as a heat exchanger, by using an 

air conditioning rotating body with a rotor made of a material with excellent heat storage 

properties, such as aluminum or stainless steel. 20 

[0064] 

 In the above embodiment, the air conditioning rotating body (30) is arranged in the air 

treatment device (1) such that the radial direction of the rotor (10) is along the horizontal 

direction. However, instead of this configuration, the air conditioning rotating body (30) may 

be arranged in the air treatment device (1) such that the radial direction of the rotor (10) is along 25 
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the perpendicular (vertical) direction. 

[0065] 

 In the above embodiment, the two air passages (3) and (4) are formed in the air 

treatment device (1), and the air conditioning rotating body (30) is arranged over both of the air 

passages (3) and (4). However, the number of air passages in the air treatment device (1) (i.e., 5 

the number of air passages where the air conditioning rotating body (30) is arranged) is not 

particularly limited, and may be three or more. 

[0066] 

 While the embodiments and variations have been described above, it will be 

understood that various changes in form and details can be made without departing from the 10 

spirit and scope of the claims. The above embodiments and variations may be appropriately 

combined or replaced as long as the functions of the target of the present disclosure are not 

impaired. 

 

INDUSTRIAL APPLICABILITY 15 

[0067] 

 As can be seen from the foregoing description, the present disclosure is useful for an 

air conditioning rotating body and an air treatment device. 

 

DESCRIPTION OF REFERENCE CHARACTERS 20 

[0068] 

1 Air Treatment Device 

10 Rotor 

25 Spoke 

26 Reinforcing Rib 25 
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27, 28 Annular Member 

30 Air Conditioning Rotating Body 

50 Casing 

51 Seal Member 

  5 
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CLAIMS 

 

 1. An air conditioning rotating body (30) having a rotor (10) in a cylindrical 

shape, the rotor (10) being housed in a casing (50) so as to be freely rotatable, the air 

conditioning rotating body (30) being configured to treat air passing through the rotor (10) in 5 

an axial direction, wherein 

 the casing (50) includes a seal member (51) extending in a radial direction of the rotor 

(10) and separating air passages, 

 an end face of the rotor (10) in the axial direction is provided with at least one spoke 

(25) in contact with the seal member (51), and 10 

 a contact point of the seal member (51) with the spoke (25) moves in the radial 

direction as the rotor (10) rotates. 

 

 2. The air conditioning rotating body of claim 1, wherein 

 the seal member (51) is brought into contact with a plurality of the spokes (25). 15 

 

 3. The air conditioning rotating body of claim 1 or 2, wherein 

 the spoke (25) is curved in a circumferential direction of the rotor (10). 

 

 4. The air conditioning rotating body of any one of claims 1 to 3, wherein 20 

 the end face of the rotor (10) is further provided with a reinforcing rib (26) extending 

in the radial direction. 

 

 5. The air conditioning rotating body of any one of claims 1 to 4, wherein 

 the end face of the rotor (10) is further provided with an annular member (27, 28) 25 
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surrounding a center of the rotor (10) circumferentially. 

 

 6. The air conditioning rotating body of any one of claims 1 to 5, wherein 

 the spoke (25) is provided on each of both end faces of the rotor (10) in the axial 

direction, and the spokes (25) provided on both the end faces overlap each other when viewed 5 

from the axial direction. 

 

 7. An air treatment device comprising the air conditioning rotating body (30) of 

any one of claims 1 to 6. 


