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(54) Title: MEMBRANE HUMIDIFIER

(57) Abstract: A membrane humidifier is disclosed. The

125,135 membrane humidifier may include: a housing in which a
hollow fiber membrane bundle is mounted, the hollow fiber
membrane bundle being formed by integrating a plurality of
hollow fiber membranes; a potting portion fixing an end
portion of the hollow fiber membrane bundle to the housing
and coupled to an end portion of the housing so as to her
metically seal the housing; and a sealing member disposed
between the housing and the potting portion and hermetic
ally sealing the housing.
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Description

Title of Invention: MEMBRANE HUMIDIFIER

Technical Field
[I] The present invention relates to a membrane humidifier. More particularly, the

present invention relates to a membrane humidifier having a sealing member in

terposed between a housing and a potting portion fixing an end portion of a hollow

fiber membrane bundle to the housing.

Background Art
[2] A membrane humidifier may use a hollow fiber membrane, and includes a housing

and a hollow fiber membrane module mounted in the housing. Operation of the hu

midifier using the hollow fiber membrane may be affected by external environment.

Particularly, the humidifier applied to a fuel cell system for a vehicle should be

operated stably in a low-temperature region and a high-temperature region.

[3] A conventional humidifier further includes a potting portion which integrates end

portions of hollow fiber membranes and fixing the end portions of the hollow fiber

membranes to the housing. Since heat strain of the potting portion, however, is larger

than that of the housing, the potting portion may be separated from the housing or the

housing may be broken in a low-temperature or a high-temperature environment. In

this case, gas in the housing may leak.

[4] (Patent document 0001) Korean Patent Laid-Open Publication No.

10-2009-0013304, 2009.02.05

[5] (Patent document 0002) Korean Patent Laid-Open Publication No.

10-2009-0057773, 2009.06.08

[6] (Patent document 0003) Korean Patent Laid-Open Publication No.

10-2009-0128005, 2009.12.15

[7] (Patent document 0004) Korean Patent Laid-Open Publication No.

10-2010-0108092, 2010.10.06

[8] (Patent document 0005) Korean Patent Laid-Open Publication No.

10-2010-0131631, 2010.12.16

[9] (Patent document 0006) Korean Patent Laid-Open Publication No.

10-2011-0001022, 2011.01.06

[10] (Patent document 0007) Korean Patent Laid-Open Publication No.

10-2011-0006122, 2011.01.20

[II] (Patent document 0008) Korean Patent Laid-Open Publication No.

10-2011-0006128, 2011.01.20

[12] (Patent document 0009) Korean Patent Laid-Open Publication No.



10-2011-0021217, 2011.03.04
[13] (Patent document 0010) Korean Patent Laid-Open Publication No.

10-2011-0026696, 2011.03.16

[14] (Patent document 001 1) Korean Patent Laid-Open Publication No.

10-2011-0063366, 2011.06.10

[15] The above information disclosed in this Background section is only for enhancement

of understanding of the background of the invention and therefore it may contain in

formation that does not form the prior art that is already known in this country to a

person of ordinary skill in the art.

Disclosure of Invention

Technical Problem
[16] The present invention has been made in an effort to provide a membrane humidifier

having advantages of securing cohesion of a potting portion which fixing a housing

and a hollow fiber membrane in spite of temperature change.

Solution to Problem
[17] This application claims priority to and the benefit of Korean Patent Application No.

10-201 1-0146469 filed in the Korean Intellectual Property Office on December 29,

201 1, the entire contents of which are incorporated herein by reference.

[18] A membrane humidifier in various aspects of the present invention may include: a

housing in which a hollow fiber membrane bundle is mounted, the hollow fiber

membrane bundle being formed by integrating a plurality of hollow fiber membranes;

a potting portion fixing an end portion of the hollow fiber membrane bundle to the

housing and coupled to an end portion of the housing so as to hermetically seal the

housing; and a sealing member disposed between the housing and the potting portion

and hermetically sealing the housing.

[19] The housing may include: a hollow receiving portion for mounting the hollow fiber

membrane bundle therein; and an outer wall disposed so as to enclose an end portion

of the receiving portion, wherein the sealing member is disposed between an interior

circumference of the outer wall and the potting portion.

[20] The membrane humidifier may further include a cover coupled to an end portion of

the outer wall, wherein the sealing member is disposed between the cover, the outer

wall and the potting portion.

[21] In one or more exemplary embodiments, the sealing member may include: a solid-

state sealing element mounted at the end portion of the housing; and a liquid-state

sealing element mounted between the solid-state sealing element, the end portion of

the housing and the potting portion so as to couple the solid-state sealing element, the

housing and the potting portion resiliently.



[22] In one or more exemplary embodiments, the solid-state sealing element may include:

a sealing body mounted at an end of the housing; and a first protruding portion

protruded from the sealing body in a length direction of the housing and disposed

between an interior circumference of the end portion of the housing and the liquid-state

sealing element.

[23] In one or more exemplary embodiments, the solid-state sealing element may further

include a second protruding portion protruded from the sealing body in the length

direction of the housing, wherein the end portion of the housing is positioned between

the first protruding portion and the second protruding portion.

[24] In one or more exemplary embodiments, the sealing body may include a groove

formed on the opposite side of the first protruding portion.

[25] In one or more exemplary embodiments, the sealing body may include at least one

crease which can be folded or unfolded.

[26] In one or more exemplary embodiments, the sealing member may include: a sealing

body mounted at an end of the housing; a first protruding portion protruded from the

sealing body in a length direction of the housing and closely contacting with an interior

circumference of the end portion of the housing; and at least one lip extending from the

first protruding portion toward the potting portion and resiliently contacting with an

external circumferential surface of the potting portion.

[27] In one or more exemplary embodiments, the sealing member may further include a

second protruding portion protruded from the sealing body in the length direction of

the housing, wherein the end portion of the housing is positioned between the first

protruding portion and the second protruding portion.

[28] In one or more exemplary embodiments, the at least one lip may extend slantedly to

the length direction of the housing in a straight form.

[29] In one or more exemplary embodiments, the at least one lip may extend slanted to the

length direction of the housing in a curved form.

[30] In one or more exemplary embodiments, the sealing member may include: a sealing

body mounted at an end of the housing; and a first protruding portion protruded from

the sealing body in a length direction of the housing, having a predetermined thickness,

and disposed between an interior circumference of the end portion of the housing and

an external circumferential surface of the potting portion.

[31] In one or more exemplary embodiments, the sealing member may further include at

least one rib protruded radially inwardly from an interior circumference of the first

protruding portion.

[32] In one or more exemplary embodiments, cross-section of the rib in the length

direction may be a trapezoid.

[33] In one or more exemplary embodiments, the sealing member may further include a



second protruding portion protruded from the sealing body in the length direction of

the housing, wherein the end portion of the housing is positioned between the first

protruding portion and the second protruding portion.
[34] In one or more exemplary embodiments, the sealing member may be formed as a

sheet of flexible material, wherein the sealing member is interposed between the

housing and the potting portion by pouring the liquid-state potting portion after the

sealing member is positioned on the interior circumference of the end portion of the

housing and hardening the liquid-state potting portion.

Advantageous Effects of Invention
[35] Since a difference between thermal deformations of the potting portion and the

housing is absorbed by the sealing member, air-tightness of the housing may be

secured in a severe temperature condition such as polar regions and tropics according

to exemplary embodiments of the present invention. Therefore, the membrane hu

midifier may be operated stably regardless of external environment.

Brief Description of Drawings
[36] FIG. 1 is a partial cross-sectional view of a membrane humidifier according to the

first exemplary embodiment of the present invention.

[37] FIG. 2 is a cross-sectional view and a perspective view of an exemplary sealing

member applicable to a membrane humidifier according to the first exemplary em

bodiment of the present invention.

[38] FIG. 3 is a cross-sectional view and a perspective view of another exemplary sealing

member applicable to a membrane humidifier according to the first exemplary em

bodiment of the present invention.

[39] FIG. 4 is a cross-sectional view and a perspective view of other exemplary sealing

member applicable to a membrane humidifier according to the first exemplary em

bodiment of the present invention.

[40] FIG. 5 is a partial cross-sectional view of a membrane humidifier according to the

second exemplary embodiment of the present invention.

[41] FIG. 6 is a cross-sectional view and a perspective view of an exemplary sealing

member applicable to a membrane humidifier according to the second exemplary em

bodiment of the present invention.

[42] FIG. 7 is a cross-sectional view and a perspective view of another exemplary sealing

member applicable to a membrane humidifier according to the second exemplary em

bodiment of the present invention.

[43] FIG. 8 is a cross-sectional view and a perspective view of other exemplary sealing

member applicable to a membrane humidifier according to the second exemplary em

bodiment of the present invention.



[44] FIG. 9 is a partial cross-sectional view of a membrane humidifier according to the

third exemplary embodiment of the present invention.
[45] FIG. 10 is a cross-sectional view and a perspective view of an exemplary sealing

member applicable to a membrane humidifier according to the third exemplary em

bodiment of the present invention.

[46] FIG. 11 is a cross-sectional view and a perspective view of another exemplary

sealing member applicable to a membrane humidifier according to the third exemplary

embodiment of the present invention.

[47] FIG. 12 is a cross-sectional view and a perspective view of other exemplary sealing

member applicable to a membrane humidifier according to the third exemplary em

bodiment of the present invention.

Best Mode for Carrying out the Invention
[48] Exemplary embodiments of the present invention will hereinafter be described in

detail so as to be easily executed by a person of an ordinary skill in the art. However,

the present invention will be realized in various embodiments and is not limited to the

exemplary embodiments described herein.

[49] A membrane humidifier according to an exemplary embodiment of the present

invention can be used in a fuel cell system. For better comprehension and ease of de

scription, the membrane humidifier used in the fuel cell system will hereinafter be

described. However, sprits of the present invention will not be limited to the membrane

humidifier used in the fuel cell system.

[50] The humidifier for a fuel cell is adapted to supply moisture to dried fuel gas or dried

operating gas using humidified air discharged from the fuel cell. As known to the art,

the fuel gas or the operating gas passes through a passage formed in a hollow fiber

membrane, the humidified air passes the exterior of the hollow fiber membrane, and

the moisture in the humidified air penetrates the hollow fiber membrane due to water

permeability of hollow fiber membrane and is supplied to the fuel gas or the operating

gas.

[51] For better comprehension and ease of description, air discharged from the fuel cell

and containing a large amount of moisture will be called humidified gas, and fuel gas

or operating gas humidified by the humidified gas will be called operating gas.

[52] A hollow fiber membrane bundle is mounted in a housing forming an appearance,

and both ends of hollow fiber membranes are fixed in the housing by a potting portion

formed by hardening synthetic resin. That is, in a state that the hollow fiber membrane

bundle is inserted in the housing, the liquid-state synthetic resin is poured in the

housing and is hardened so as to form the potting portion. The liquid-state synthetic

resin fills gaps between the hollow fiber membranes and is bond to an interior cir-



cumference of the housing.

[53] A sealing member is disposed between the housing and the potting portion.

[54] The housing is typically made of hard plastic such as polycarbonate or metal, and the

potting portion is formed by hardening the liquid-state synthetic resin such as

polyurethane, epoxy, or silicon resin.

[55] Since the housing and the potting portion are made of different materials, heat strains

of the housing and the potting portion differ from each other. Therefore, the potting

portion is contracted or expanded more than the housing in low temperature or high

temperature. In this case, the potting portion may be separated from the housing or the

housing may be broken. The sealing member according to an exemplary embodiment

of the present invention absorbs a difference between thermal deformations of the

potting portion and the housing so as to couple the potting portion and the housing

strongly.

[56] The sealing member is interposed between the housing and the potting portion and

hermetically seals the housing. The sealing member may be inserted in the potting

portion or may be positioned in a sealing recess formed at an edge of the potting

portion.

[57] In one or more exemplary embodiments, the sealing member may include a liquid-

state sealing element and a solid-state sealing element. The solid-state sealing element

is made of silicon, acryl rubber, EPDM, or NBR, and the liquid-state sealing element is

made of silicon or urethane.

[58] In one or more exemplary embodiments, the sealing member may include only the

solid-state sealing element, and the solid-state sealing element may include at least one

lip. That is, the solid-state sealing element is inserted in the sealing recess formed at

the edge of the potting portion, and the at least one lip is extended from the solid-state

sealing element toward the potting portion and is resiliency contacted with an external

circumferential surface of the potting portion.

[59] In one or more exemplary embodiments, the sealing member is formed as a sheet of

flexible material. After the sheet is positioned in the housing, the liquid-state potting

portion is poured and is hardened. In this case, the sheet is adapted to absorb de

formation of the potting portion. The sheet should be bonded to the potting portion

well.

[60] Hereinafter, the membrane humidifier according to exemplary embodiments of the

present invention will be described in detail with reference to the accompanying

drawings.

[61] FIG. 1 is a partial cross-sectional view of a membrane humidifier according to the

first exemplary embodiment of the present invention, and FIG. 2 to FIG. 4 are cross-

sectional views and perspective views of sealing members applicable to the membrane



humidifier according to the first exemplary embodiment of the present invention.

[62] A side portion of the membrane humidifier according to the first exemplary em

bodiment of the present invention is illustrated in FIG. 1. Since the other side portion

of the membrane humidifier is the same as or is similar to the side portion of the

membrane humidifier, only the side portion of the membrane humidifier will be

described.

[63] As shown in FIG. 1, the membrane humidifier 10 according to the first exemplary

embodiment of the present invention includes a housing 110, a cover 120, a hollow

fiber membrane bundle 310, a potting portion 210 and a sealing member 200.

[64] The housing 110 and the cover 120 form a shape of the membrane humidifier 10 and

are made of hard plastic such as polycarbonate or metal.

[65] The housing 110 has a cylindrical shape substantially and includes a receiving

portion 111 and an outer wall 112.

[66] A hollow space is formed in the receiving portion 111, and a through-hole 114 is

formed at an end portion of the receiving portion 111.

[67] The outer wall 112 is formed integrally with the receiving portion 111 and encloses

the end portion of the receiving portion 111 and the through-hole 114. An input port

(not shown) into which humidified gas is flowed or an output port (not shown) from

which the humidified gas is discharged is formed at the outer wall 112. Therefore, the

humidified gas supplied to the input port passes through the through-hole 114 and

flows in the receiving portion 111 so as to supply moisture to the operating gas passing

in the hollow fiber membranes. After that, the humidified gas in the receiving portion

111 flows into a space between the outer wall 112 and the receiving portion 111

through the through-hole 114, and is discharged to the exterior of the membrane hu

midifier 10 through the output port.

[68] The cover 120 is coupled to the outer wall 112 of the housing 110 and includes a

front surface 121, a conical portion 122, a connecting portion 123 and a coupling

portion 125.

[69] The front surface 121 has a flat disk shape, and an inlet 125 for receiving the

operating gas or an outlet 135 for discharging the operating gas to which the moisture

is supplied is formed at the front surface 121. Therefore, the operating gas flowing in

through the inlet 125 passes through a passage formed in the hollow fiber membrane

and is discharged through the outlet 135. When the operating gas passes through the

passage formed in the hollow fiber membrane, the moisture is supplied to the operating

gas through the hollow fiber membrane.

[70] The conical portion 122 is extended from the front surface 121 toward the housing

110, and an end of the conical portion 122 is connected to the front surface 121. A

diameter of the conical portion 122 becomes larger from the front surface 121 to the



connecting portion 123.

[71] The connecting portion 123 is connected to the other end of the conical portion 122

and extends radially outwardly so as to be parallel with the front surface 121.

[72] The coupling portion 125 extends from the connecting portion 123 in the length

direction of the housing 110 and is coupled to the outer wall 112.

[73] The hollow fiber membrane bundle 310 is mounted in the receiving portion 111 of

the housing 110. The hollow fiber membrane selectively passes the moisture. Material

and structure of the hollow fiber membrane are well known to a person of an ordinary

skill in the art, and thus detailed description of the hollow fiber membrane will be

omitted in this specification. A plurality of hollow fiber membranes is integrated in the

hollow fiber membrane bundle 310.

[74] The potting portion 210 connects end portions of the hollow fiber membranes with

each other and fills gaps between the hollow fiber membranes. In addition, the potting

portion 210 is bonded to an interior circumference of an end portion of the outer wall

112 such that the operating gas flowing into a space between the potting portion 210

and the cover 120 and the humidified gas flowing into a space between the potting

portion 210 and the housing 110 are not mixed with each other.

[75] As described above, the potting portion 210 is formed by hardening liquid-state

synthetic resin such as polyurethane, epoxy, or silicon resin. That is, if the liquid-state

potting portion 210 is injected into the end portion of the housing 110, the liquid-state

potting portion 210 fills the gaps between the hollow fiber membranes and is bonded to

the interior circumference of the outer wall 112. At this state, if the liquid-state potting

portion 210 is hardened, the potting portion 210 is bonded to the interior circumference

of the outer wall 112.

[76] On the contrary, the potting portion 210 may be hardened at an additional jig, and the

hardened potting portion 210 may be press-fitted to the interior circumference of the

outer wall 112 in extremely cold temperature. After that, as a temperature of the

potting portion 210 rises, the potting portion 210 is expanded and is closely fitted in

the interior circumference of the outer wall 112.

[77] Since a pair of potting portions 210 is bonded to both ends of the housing 110, both

end portions of the hollow fiber membrane bundle 310 are fixed to the housing 110.

[78] As described above, a sealing recess 212 is formed at an edge of the potting portion

210.

[79] The sealing member 200, as shown in FIG. 1 and FIG. 2, is interposed between the

outer wall 112 and the potting portion 210 and hermetically seals the housing 110. Par

ticularly, the sealing member 200 is positioned in the sealing recess 212 formed at the

potting portion 210. In the first exemplary embodiment of the present invention, the

sealing member 200 includes a solid-state sealing element 220 and a liquid-state



sealing element 221. Particularly, the liquid-state sealing element 221 is adapted to

absorb a difference between thermal deformations of the potting portion 210 and the

housing 110.

[80] The solid-state sealing element 220 is mounted at the end portion of the outer wall

112, and the liquid-state sealing element 221 is mounted between the solid-state

sealing element 220, the end portion of the outer wall 112 and the potting portion 210

so as to resiliency couple the solid-state sealing element 220, the outer wall 112, and

the potting portion 210. The solid-state sealing element 220 is made of silicon, acryl

rubber, EPDM, or NBR, and the liquid-state sealing element 221 is made of silicon or

urethane.

[81] As shown in FIG. 1 and FIG. 2, the solid-state sealing element 220 includes a sealing

body 231 mounted between an end of the outer wall 112 and the connecting portion

123 of the cover 120, a first protruding portion 232 protruded from the sealing body

231 in the length direction of the housing 110 and disposed between an interior cir

cumference of the end portion of the outer wall 112 and the liquid- state sealing

element 221, and a second protruding portion 233 protruded from the sealing body 231

in the length direction of the housing 110 and disposed between an external circum

ferential surface of the end portion of the outer wall 112 and the coupling portion 124

of the cover 120. Therefore, the end portion of the outer wall 112 is positioned

between the first protruding portion 232 and the second protruding portion 233.

[82] Meanwhile, a groove 235 may be formed on the opposite side of the first protruding

portion 232. The groove 235 may be formed to burrow into the first protruding portion

232. The groove 235 can absorb deformation of the potting portion 210.

[83] In addition, since the liquid-state sealing element 221 is positioned between the first

protruding portion 232 and the potting portion 210, the liquid-state sealing element 221

can absorb the difference between the thermal deformations of the housing 110 and the

potting portion 210.

[84] Another example of the sealing member 200 according to the first exemplary em

bodiment of the present invention is illustrated in FIG. 3. The second protruding

portion 233 is not included in the solid-state sealing element 220' shown in FIG. 3.

Since other elements of the solid-state sealing element 220' shown in FIG. 3 are the

same as those of the solid-state sealing element 220 shown in FIG. 2, detailed de

scription thereof will be omitted.

[85] The other example of the sealing member 200 according to the first exemplary em

bodiment of the present invention is illustrated in FIG. 4. The sealing body 231 of the

solid-state sealing element 220' ' shown in FIG. 4 includes at least one crease 234

which can be folded or unfolded. Since other elements of the solid-state sealing

element 220' ' shown in FIG. 4 are the same as those of the solid-state sealing element



220 shown in FIG. 2, detailed description thereof will be omitted.

Mode for the Invention
[86] FIG. 5 is a partial cross-sectional view of a membrane humidifier according to the

second exemplary embodiment of the present invention, and FIG. 6 to FIG. 8 are

cross-sectional views and perspective views of the sealing members applicable to the

membrane humidifier according to the second exemplary embodiment of the present

invention.

[87] As shown in FIG. 5, the membrane humidifier 10 according to the second exemplary

embodiment of the present invention is the same as the membrane humidifier 10

according to the first exemplary embodiment of the present invention except the

sealing member 520. Therefore, only the sealing member 520 will be described in

detail.

[88] As shown in FIG. 5, the sealing member 520 according to the second exemplary em

bodiment of the present invention includes only the solid-state sealing element.

Instead, the sealing member 520 has a structure for absorbing the difference between

the thermal deformations of the housing 110 and the potting portion 210.

[89] As shown in FIG. 5 and FIG. 6, the sealing member 520 according to the second

exemplary embodiment of the present invention includes a sealing body 521, a first

protruding portion 522 and at least one lip 523, 524, and 525.

[90] The sealing body 521 is mounted between the end of the outer wall 112 and the

connecting portion 123 of the cover 120.

[91] The first protruding portion 522 is protruded from the sealing body 521 in the length

direction of the housing 110 and is closely contacted with the interior circumference of

the end portion of the outer wall 112.

[92] At least one lip 523, 524, and 525 is extended from an interior circumference of the

first protruding portion 522 toward the potting portion 210 and includes a first lip 523,

a second lip 524 and a third lip 525.

[93] The first and third lips 523 and 525 resiliently contact with an external circum

ferential surface of the potting portion 210 and absorb the difference between the

thermal deformations of the housing 110 and the potting portion 210. For this purpose,

the first and third lips 523 and 525 are extended slantedly to a radial direction.

[94] The second lip 524 does not contact with the external circumferential surface of the

potting portion 210. When the potting portion 210 deforms more than the housing 110,

the second lip 524 supports the potting portion 210 and prevents breakage of the first

and third lips 523 and 525.

[95] Meanwhile, the first and third lips 523 and 525 are extended in a straight form.

[96] Another example of the sealing member 520' according to the second exemplary em-



bodiment of the present invention is illustrated in FIG. 7. The sealing member 520'

shown in FIG. 7 further includes the second protruding portion 526. The second

protruding portion 526 is protruded from the sealing body 521 in the length direction

of the housing 110, and is disposed between the external circumferential surface of the

end portion of the outer wall 112 and the coupling portion 124 of the cover 120.

Therefore, the end portion of the outer wall 112 is disposed between the first

protruding portion 522 and the second protruding portion 526.

[97] Since other elements of the sealing member 520' shown in FIG. 7 are the same as

those of the sealing member 520 shown in FIG. 6, detailed description thereof will be

omitted.

[98] The other example of the sealing member 520' ' according to the second exemplary

embodiment of the present invention is illustrated in FIG. 8. The first and third lips 523

and 525 of the sealing member 520' ' shown in FIG. 8 are extended in a curved form.

Since other elements of the sealing member 520' ' shown in FIG. 8 are the same as

those of the sealing member 520 shown in FIG. 6, detailed description thereof will be

omitted.

[99] FIG. 9 is a partial cross-sectional view of a membrane humidifier according to the

third exemplary embodiment of the present invention. FIG. 10 to FIG. 12 are cross-

sectional views and perspective views of the sealing members applicable to the

membrane humidifier according to the third exemplary embodiment of the present

invention.

[100] As shown in FIG. 9, the sealing member 620 according to the third exemplary em

bodiment of the present invention includes only the solid-state sealing element

instead, the sealing member 620 is formed as a sheet of flexible material and has a pre

determined thickness so as to absorb the difference between the thermal deformations

of the housing 110 and the potting portion 210.

[101] As shown in FIG. 9 and FIG. 10, the sealing member 620 according to the third

exemplary embodiment of the present invention includes a sealing body 621, a first

protruding portion 622, at least one rib 623 and a second protruding portion 624.

[102] The sealing body 621 is mounted between the end of the outer wall 112 and the

connecting portion 123 of the cover 120.

[103] The first protruding portion 622 is protruded from the sealing body 621 in the length

direction of the housing 110 and is closely contacted with the interior circumference of

the end portion of the outer wall 112. Since the first protruding portion 622 has the pre

determined thickness, the first protruding portion 622 is configured to absorb the

difference between the thermal deformations of the housing 110 and the potting

portion 210.

[104] The at least one rib 623 is protruded toward the potting portion 210. Since a cross-



section of the rib 623 in the length direction is a trapezoid, the rib 623 is configured to

absorb the difference between the thermal deformations of the housing 110 and the

potting portion 210. In addition, the external circumferential surface of the potting

portion 210 has a shape corresponding to the rib 623. That is, the potting portion 210 is

formed by pouring and hardening the liquid-state potting portion 210 after the sealing

member 620 is positioned at the end portion and the interior circumference of the outer

wall 112.

[105] The second protruding portion 624 is protruded from the sealing body 621 in the

length direction of the housing 110 and is disposed between the external circum

ferential surface of the end portion of the outer wall 112 and the coupling portion 124

of the cover 120. Therefore, the end portion of the outer wall 112 is positioned

between the first protruding portion 622 and the second protruding portion 624.

[106] Another example of the sealing member 620' according to the third exemplary em

bodiment of the present invention is illustrated in FIG. 11. The rib 623 is not included

in the sealing member 620' shown in FIG. 11. Since other elements of the sealing

member 620' shown in FIG. 11 are the same as those of the sealing member 620

shown in FIG. 10, detailed description thereof will be omitted.

[107] The other example of the sealing member 620' ' according to the third exemplary em

bodiment of the present invention is illustrated in FIG. 12. The second protruding

portion 624 is not included in the sealing member 620" shown in FIG. 12. Since other

elements of the sealing member 620" shown in FIG. 12 are the same as those of the

sealing member 620 shown in FIG. 10, detailed description thereof will be omitted.

[108] While this invention has been described in connection with what is presently

considered to be practical exemplary embodiments, it is to be understood that the

invention is not limited to the disclosed embodiments, but, on the contrary, is intended

to cover various modifications and equivalent arrangements included within the spirit

and scope of the appended claims.

Industrial Applicability
[109] The present invention relates to a membrane humidifier. More particularly, the

present invention relates to a membrane humidifier having a sealing member in

terposed between a housing and a potting portion fixing an end portion of a hollow

fiber membrane bundle to the housing.
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Claims
A membrane humidifier, comprising:

a housing in which a hollow fiber membrane bundle is mounted, the

hollow fiber membrane bundle being formed by integrating a plurality

of hollow fiber membranes;

a potting portion fixing an end portion of the hollow fiber membrane

bundle to the housing and coupled to an end portion of the housing so

as to hermetically seal the housing; and

a sealing member disposed between the housing and the potting portion

and hermetically sealing the housing.

The membrane humidifier of claim 1, wherein the housing comprises:

a hollow receiving portion for mounting the hollow fiber membrane

bundle therein; and

an outer wall disposed so as to enclose an end portion of the receiving

portion,

wherein the sealing member is disposed between an interior cir

cumference of the outer wall and the potting portion.

The membrane humidifier of claim 2, further comprising a cover

coupled to an end portion of the outer wall,

wherein the sealing member is disposed between the cover, the outer

wall and the potting portion.

The membrane humidifier of claim 1, wherein the sealing member

comprises:

a solid-state sealing element mounted at the end portion of the housing;

and

a liquid-state sealing element mounted between the solid-state sealing

element, the end portion of the housing and the potting portion so as to

couple the solid-state sealing element, the housing and the potting

portion resiliently.

The membrane humidifier of claim 4, wherein the solid-state sealing

element comprises:

a sealing body mounted at an end of the housing; and

a first protruding portion protruded from the sealing body in a length

direction of the housing and disposed between an interior cir

cumference of the end portion of the housing and the liquid- state

sealing element.

The membrane humidifier of claim 5, further comprising a second
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protruding portion protruded from the sealing body in the length

direction of the housing,

wherein the end portion of the housing is positioned between the first

protruding portion and the second protruding portion.

The membrane humidifier of claim 5, wherein the sealing body

comprises a groove formed on the opposite side of the first protruding

portion.

The membrane humidifier of claim 5, wherein the sealing body

comprises at least one crease which can be folded or unfolded.

The membrane humidifier of claim 1, wherein the sealing member

comprises:

a sealing body mounted at an end of the housing;

a first protruding portion protruded from the sealing body in a length

direction of the housing and closely contacting with an interior cir

cumference of the end portion of the housing; and

at least one lip extending from the first protruding portion toward the

potting portion and resiliently contacting with an external circum

ferential surface of the potting portion.

The membrane humidifier of claim 9, further comprising a second

protruding portion protruded from the sealing body in the length

direction of the housing,

wherein the end portion of the housing is positioned between the first

protruding portion and the second protruding portion.

The membrane humidifier of claim 9, wherein the at least one lip

extends slantedly to the length direction of the housing in a straight

form.

The membrane humidifier of claim 9, wherein the at least one lip

extends slanted to the length direction of the housing in a curved form.

The membrane humidifier of claim 1, wherein the sealing member

comprises:

a sealing body mounted at an end of the housing; and

a first protruding portion protruded from the sealing body in a length

direction of the housing, having a predetermined thickness, and

disposed between an interior circumference of the end portion of the

housing and an external circumferential surface of the potting portion.

The membrane humidifier of claim 13, further comprising at least one

rib protruded radially inwardly from an interior circumference of the

first protruding portion.
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[Claim 15] The membrane humidifier of claim 14, wherein cross-section of the rib

in the length direction is a trapezoid.

[Claim 16] The membrane humidifier of claim 13, further comprising a second

protruding portion protruded from the sealing body in the length

direction of the housing,

wherein the end portion of the housing is positioned between the first

protruding portion and the second protruding portion.

[Claim 17] The membrane humidifier of claim 13, wherein the sealing member is

formed as a sheet of flexible material, and

wherein the sealing member is interposed between the housing and the

potting portion by pouring the liquid-state potting portion after the

sealing member is positioned on the interior circumference of the end

portion of the housing and hardening the liquid-state potting portion.
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