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DESCRIPTION
Technical Field

[0001] The present invention relates to an evaporator and a cooling device comprising the 
same.

Background Art

[0002] Various kinds of conventional cooling devices such as refrigerators and ice makers for 
generating cold water and ice have been known (ex. refer to JP 2003-534519 A). In such 
cooling devices, an evaporator leads to a condenser via a compressor. In the evaporator, 
water is generated in a droplet or misty state as a refrigerant. Pressure in the evaporator is 
reduced by a suction effect of the compressor, so that part of the droplet or misty refrigerant is 
evaporated. The refrigerant is cooled down by evaporation heat obtained at this time. 
Evaporated refrigerant vapor is sucked out and compressed by the compressor. The 
compressed refrigerant vapor is sent to the condenser and condensed in the condenser.

[0003] Fig. 11 shows an example of a conventional evaporator applied to a cooling device as 
stated above. This evaporator is provided with a suction port 102b leading to a suction portion 
of a compressor in a side wall portion 102a of a housing 102. In the housing 102, a refrigerant 
is shed from upward in a shower form at a position apart from the suction port 102b, and the 
shower of the refrigerant is made into droplets through a mesh member 104 provided in the 
midway. Filters 106 are vertically erected so as to divide a space in the housing 102 into a 
space for shedding a refrigerant and a space for communicating with the suction port 102b. 
The filters 106 transmit refrigerant vapor therethrough, and capture a droplet or misty 
refrigerant which is made to flow downward. Therefore, refrigerant vapor is exclusively 
transmitted through the filters 106 and sucked out from the suction port 102b in response to 
suction by the compressor.

[0004] In the above conventional evaporator, there are cases that a refrigerant captured by 
the filters 106 flows down along surfaces of the filters 106 facing to the suction port 102b, and 
splashes are generated by scattering of the refrigerant flowing down. In this case, refrigerant 
droplets flowing down along the surfaces of the filters 106 and splashes of the refrigerant are 
occasionally sucked out from the suction port 102b due to a suction force of the compressor. 
Droplets or splashes thus sucked out collide with a moving blade of the compressor, causing 
damages to the moving blade. Therefore, a problem arises with shortened service life of the 
compressor.

[0005] US 2 384 413 A shows an evaporator comprising a housing having a suction port 
connectable to a suction portion of a compressor in order to evaporate at least part of a droplet 
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or misty working fluid in the housing by a suction effect of the compressor through the suction 
port, the housing being configured by a side wall portion provided with the suction port, a top 
wall portion and a bottom wall portion, wherein a top plate and a bottom plate are provided in 
the housing, a first storage space temporarily storing working fluid is configured between the 
top plate and the top wall portion, and a filter installed between the top plate and the bottom 
plate in the housing, the filter dividing a space in the housing into a first space for generating 
the droplet or misty working fluid and a second space for communicating with the suction port, 
the filter being inclined away from the suction port as advancing upward, the filter transmitting 
therethrough vapor resulting from evaporation of the droplet or misty working fluid while 
capturing the droplet or misty working fluid, wherein a second storage space is configured 
between the bottom plate and the bottom wall portion to temporarily store working fluid shed 
from the first storage space. US 2 384 413 A discloses an evaporator according to the 
preamble of claim 1.

Summary of the Invention

[0006] It is the object of the present invention to provide an evaporator having an improved 
structure for extending its service life.

[0007] The object of the present invention is achieved by an evaporator having the features of 
claim 1.
Further advantageous developments of the present invention are defined in the dependent 
claims. A cooling device comprising the evaporator according to the present invention is 
defined in claim 7.

Brief Description of the Drawings

[0008]

Fig. 1 is a fluid circuit diagram of a cooling device according to a first embodiment of the 
present invention;

Fig. 2 is a side view of an evaporator according to the first embodiment for being applied to the 
cooling device shown in Fig. 1;

Fig. 3 is a transverse cross sectional diagram along a line from III to III of the evaporator 
shown in Fig. 2;

Fig. 4 is a longitudinal cross sectional diagram of the evaporator along a line from IV to IV of 
Fig. 3;

Fig. 5 is a diagram showing a state of setting a filter in the evaporator shown in Fig. 2;
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Fig. 6 is a longitudinal cross sectional diagram of an evaporator according to a second 
embodiment of the present invention;

Fig. 7 is a diagram showing a state of setting a filter in the evaporator shown in Fig. 6;

Fig. 8 is a diagram showing a state of setting a filter in an evaporator according to a third 
embodiment of the present invention;

Fig. 9 is a front view obtained by seeing filters in an evaporator according to a fourth 
embodiment of the present invention from a generation space to a communication space;

Fig. 10 is a diagram showing a state of setting a filter in an evaporator according to a modified 
example of the third embodiment of the present invention; and

Fig. 11 is a longitudinal cross sectional diagram of a conventional evaporator applied to a 
cooling device.

Best Mode for Carrying Out the Invention

[0009] Embodiments of the present invention will be explained below referring to the drawings.

(First Embodiment)

[0010] First, an entire configuration of a cooling device according to a first embodiment will be 
explained referring to Fig. 1.

[0011] The cooling device according to the first embodiment is used by being connected to an 
air conditioner, where cold water heated up by heat exchange in the air conditioner is cooled 
down and supplied to the air conditioner again. The cooling device is provided with a first cold 
water header 2, second cold water header 4, cooling device main body 6, cooling tower 8, first 
pump 10, and second pump 12.

[0012] The first cold water header 2 receives cold water sent from other cooling devices not 
shown and cold water sent from the cooling device main body 6 so as to supply the cold water 
to air conditioners not shown. This cold water is included in the concept of a working fluid in the 
present invention.

[0013] The second cold water header 4 receives cold water returned from the air conditioners 
not shown so as to supply the cold water to the other cooling devices not shown and the 
cooling device main body 6.
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[0014] The cooling device main body 6 has a function to cool down cold water returned from 
the air conditioners so as to supply to the air conditioners again. The cooling device main body 
6 has an evaporator 14, a compressor 16, and a condenser 18.

[0015] Cold water sent from the second cold water header 4 is introduced to the evaporator 
14. The evaporator 14 evaporates part of cold water as will be described later in order to cool 
down the cold water by the evaporation heat. That is, cold water also plays a role of a 
refrigerant. The first pump 10 is connected to the evaporator 14, where cold water which was 
cooled down is supplied from the evaporator 14 to the first cold water header 2 by driving the 
first pump 10.

[0016] The compressor 16 is connected between the evaporator 14 and the condenser 18. To 
be more specific, the evaporator 14 is connected to a suction portion of the compressor 16, 
while the condenser 18 is connected to a discharge portion of the compressor 16. The 
compressor 16 has a moving blade and a stationary blade not shown, where refrigerant vapor 
evaporated in the evaporator 14 is sucked by driving the moving blade. The compressor 16 
compresses sucked refrigerant vapor so as to send to the condenser 18.

[0017] The condenser 18 cools down refrigerant vapor sent from the compressor 16 by using 
cooling water in order to condense the refrigerant vapor. The condenser 18 is a heat 
exchanger of a direct heat exchange system, where the refrigerant vapor introduced into the 
condenser 18 is condensed into cooling water so as to recharge water. Cooling water 
circulates around the condenser 18, the second pump 12 and the cooling tower 8. That is, 
cooling water which was heated up by condensing the refrigerant vapor in the condenser 18 is 
sent from the condenser 18 to the cooling tower 8 by driving the second pump 12. The cooling 
tower 8 cools down received cooling water which is returned to low temperatures and supplies 
the cooling water to the condenser 18. The condenser 18 condenses the refrigerant vapor by 
cooling water returned from the cooing tower 8. A series of these processes are repeated in 
the condenser 18, the second pump 12 and the cooling tower 8.

[0018] A detailed configuration of the evaporator 14 according to the first embodiment will be 
explained referring to Figs.2 to 5.

[0019] The evaporator 14 according to the first embodiment evaporates part of cold water in 
order to cool down the cold water by the evaporation heat as stated above, where the cold 
water also plays a role of a refrigerant. The evaporator 14 has a housing 22 as show in Fig. 2. 
The housing 22 is configured by a side wall portion 22a of a cylindrical form having an axial 
center extending in the vertical direction, a top wall portion 22b for covering an opening in an 
upper end of the side wall portion 22a, and a bottom wall portion 22c for covering an opening 
in a lower end of the side wall portion 22a.

[0020] The side wall portion 22a is provided with a circular suction port 22d. The suction port 
22d is connected to the suction portion of the compressor 16 (refer to Fig. 1). Refrigerant 
vapor is sucked out from the housing 22 to the suction portion of the compressor 16 through 
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the suction port 22d. Pressure in the housing 22 is also reduced by a suction effect of the 
compressor 16 through the suction port 22d.

[0021] The top wall portion 22b is provided with an introduction port 22e. The introduction port 
22e leads to the second cold water header 4 (refer to Fig. 1). Therefore, cold water returned 
from the air conditioners is introduced into the housing 22 through the introduction port 22e.

[0022] The bottom wall portion 22c is provided with an exhaust port 22f. The exhaust port 22f 
leads to the first pump 10 (refer to Fig. 1). Therefore, cold water cooled down in the housing 
22 is exhausted through the exhaust port 22f, and sent to the first cold water header 2 by the 
first pump 10.

[0023] In the housing 22, a top plate 24, bottom plate 26, reinforcing member 28, filters 30, 30, 
porous plates 32, 32, and mesh members 34, 34 are provided as shown in Fig. 4.

[0024] The top plate 24 defines an upper space in the housing 22. Accordingly, a first storage 
space S1 is configured in order to temporarily store cold water introduced through the 
introduction port 22e. To be more specific, the top plate 24 is arranged horizontally with a 
predetermined gap to the top wall portion 22b in an upper space in the housing 22. The first 
storage space S1 is configured between an upper surface of the top plate 24 and a lower 
surface of the top wall portion 22b. In the top plate 24, a number of vertically penetrated 
through holes is provided in a portion corresponding to a pair of generation spaces S3 which 
will be described later. Cold water in the first storage space S1 is shed in a shower form 
through the through holes.

[0025] The bottom plate 26 partially and vertically defines a lower space in the housing 22. 
Accordingly, a second storage space S2 is configured in order to temporarily store cold water 
which was shed from the first storage space S1 and cooled down. To be more specific, the 
bottom plate 26 is arranged horizontally with a predetermined gap to the bottom wall portion 
22c in a lower space in the housing 22. The second storage space S2 is configured between a 
lower surface of the bottom plate 26 and an upper surface of the bottom wall portion 22c. The 
bottom plate 26 is formed in a substantially fan shape, and arranged in the housing 22 so that 
regions through which cold water shed from the first storage space S1 passes are left on both 
ends of the bottom plate while shielding other regions. That is, the cold water is shed in the 
second storage space S2 by passing through the spaces on both ends which are not shielded 
by the bottom plate 26.

[0026] The reinforcing member 28 is arranged so as to extend in the vertical direction at a 
position corresponding to the axial center of the housing 22. The reinforcing member 28 
couples the top plate 24 and the bottom plate 26, and reinforces the top plate 24 and the 
bottom plate 26.

[0027] The pair of the filters 30,30 is arranged between the top plate 24 and the bottom plate 
26, separating the generation spaces S3 for generating a droplet or misty refrigerant (or cold 
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water) from a communication space S4 for communicating with the suction port 22d. That is, 
the generation spaces S3 are configured between the respective filters 30 and internal 
surfaces of the side wall 22a of the housing 22, while the communication space S4 is 
configured between the both filters 30,30. The generation spaces S3 are included in the 
concept of the first space in the present invention. The communication space S4 is also 
included in the concept of the second space in the present invention. The filters 30 transmit 
vapor resulting from evaporation of a droplet or misty refrigerant (or cold water) generated in 
the generation spaces S3, while capturing a droplet or misty refrigerant (or cold water) so as to 
prevent transmission thereof.

[0028] To be more specific, the filters 30 are made of a material formed of interlaced mesh-like 
fibers in a mat shape or other materials. The filters 30 are loaded by being erected on an 
upper surface of the bottom plate 26, and upper end portions of the filters 30 are connected to 
a lower surface of the top plate 24. Both of the filters 30,30 are arranged in contrast in left and 
right ends by using the axial center of the suction port 22d as a center. Each of the filters 30 is 
arranged obliquely to the axial center of the suction port 22d so that a distance from a first end 
portion 30a (refer to Fig. 3) to the suction port 22d is longer than a distance from a second end 
portion 30b (refer to Fig. 3) to the suction port 22d in a width direction of the filter.

[0029] Each of the generation spaces S3 is provided with the porous plate 32 and the mesh 
member 34. The porous plates 32 are arranged horizontally below the top plate 24 with an 
interval. The mesh members 34 are arranged horizontally below the porous plates 32 with an 
interval. A refrigerant (or cold water) to be shed through the through holes of the porous plates 
3 is shed in finer droplets through the mesh of the mesh members 34. At this time, a 
refrigerant (or cold water) occasionally becomes finer in the form of mist. Pressure in the 
housing 22 is reduced by a suction effect of the compressor 16, so that part of droplet or misty 
cold water is evaporated in the generation spaces S3. Refrigerant vapor generated by this 
evaporation is sucked out from the generation spaces S3 to the communication space S4 by 
being transmitted through the filters 30, and sucked out into the suction portion of the 
compressor 16 through the suction port 22d.

[0030] In the first embodiment, the filters 30 are inclined away from the suction port 22d as 
advancing upward as shown in Figs. 4 and 5. That is, the filters 30 are inclined by a 
predetermined angle from a vertically erected state in a direction that upper end portions of the 
filters 30 approach the side wall portion 22a of the housing 22 by which the generation spaces 
S3 are surrounded.

[0031] Operation when cold water is cooled down in the evaporator 14 of the first embodiment 
will be explained.

[0032] Cold water which was heated up by heat exchange in the air conditioners and returned 
to the evaporator 14 is introduced into the first storage space S1 from the introduction port 22e 
of the housing 22. The introduced cold water is stored in the first storage space S1 and shed in 
a shower form in both of the generation spaces S3, S3 through the through holes of the top 
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plate 24. The cold water shed in a shower form is shed through mesh of the mesh members 
34 in a finer, droplet form. At this time, cold water occasionally turns into a mist form which is 
finer than droplets.

[0033] Pressure in the housing 22 is reduced by a suction effect of the compressor 16 through 
the suction port 22d. Therefore, part of the droplet or misty cold water is evaporated and turns 
into refrigerant vapor. Cold water is cooled down by evaporation heat obtained at this time. 
Refrigerant vapor generated in the generation spaces S3 is transmitted through the filters 30 
by a suction effect of the compressor 16, and sucked out through the suction port 22d. 
Meanwhile, part of droplet or misty cold water in the generation spaces S3 is also sucked 
toward the suction port 22d, but the filters 30 capture such droplet or misty cold water and 
prevent transmission thereof, so that the droplet or misty cold water is not sucked out to the 
suction port of the compressor 16.

[0034] A plurality of cold water particles captured by the filters 30 are united and increased, 
followed by flowing downward by gravity. At this time, cold water captured by the filter 30 is 
entirely shed on the generation spaces S3 side rather than the surfaces 30a of the filters 30 
facing to the communication space S4 as shown in Fig. 5 because the filters 30 are inclined 
away from the suction port 22d as advancing upward. To be more specific, almost all cold 
water captured by the filters 30 flows downward so as to be shed in the generation spaces S3 
from the surfaces 30b of the filters 30 facing to the generation spaces S3. However, cold water 
captured in a lower portion of the filters 30 flows down by being transmitted through lower end 
surfaces of the filters 30 without reaching the surfaces 30b facing to the generation spaces S3 
even if it flows downward.

[0035] The droplet or misty cold water which was shed in the generation spaces S3, and cold 
water which was captured by the filters 30 and flowing downward, are made to flow into the 
second storage space S2. In the second storage space S2, cold water flowing thereinto is 
stored and the cold water is exhausted to the outside through the exhaust port 22f. The cold 
water is sent to the first cold water header 2 by the first pump 10, followed by being supplied to 
the respective air conditioners from the first cold water header 2. Operation to cool down cold 
water is thus carried out in the evaporator 14.

[0036] As explained above, the filters 30 for dividing the generation spaces S3 for generating 
droplet or misty cold water and the communication space S4 for communicating with the 
suction port 22d are inclined away from the suction port 22d as advancing upward in the 
housing 22 in the first embodiment. Therefore, cold water captured by the filters 30 is entirely 
shed on the generation spaces S3 side rather than the surfaces 30a of the filters 30 facing to 
the suction port 22d. Accordingly, it is made possible to prevent shedding of cold water droplets 
from the filters 30 to the communication space S4, and splashes generated by shedding of the 
droplets, so that sucking out such droplets and splashes from the suction port 22d to the 
suction portion of the compressor 16 can be prevented. As a result, it is made possible to 
prevent the moving blade of the compressor 16 from being damaged due to collision with the 
droplets and splashes, which allows service life of the compressor to be extended.
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(Second Embodiment)

[0037] A configuration of the evaporator 14 according to a second embodiment of the present 
invention will be described referring to Figs. 6 and 7.

[0038] In the second embodiment, each of the filters 40 arranged in the housing 22 is divided 
into a plurality of filters, which differs from the first embodiment. To be more specific, each of 
the filters 40 is divided into a plurality (three in this embodiment) of filter members 41 arranged 
in the vertical direction as shown in Figs. 6 and 7. Each of the filter members 41 is inclined 
away from the suction port 22d as advancing upward at a substantially equivalent angle. That 
is, each of the filter members 41 is inclined by a predetermined angle from a vertically erected 
state in a direction that an upper end portion of the filter member approaches the side wall 
portion 22a of the housing 22 by which the generation spaces S3 are surrounded. Each of the 
filter members 41 is inclined at an angle which allows a position of a corner portion facing to 
the communication space S4 in an upper end portion of the filter member to be substantially 
consistent with a position of a corner portion facing to the generation space S3 in a lower end 
portion of the filter member in the horizontal direction. Each of the filter members 41 is 
vertically arranged so that a horizontally directed position of a corner portion facing to the 
generation space S3 in a lower end portion of the filter member 41 is substantially consistent 
with a horizontally directed position of a corner portion facing to the communication space S4 
in an upper end portion of the other filter member 41 positioned below the filter member 41. 
Each of the filter members 41 may be inclined at a larger angle than the above predetermined 
angle toward the generation space S3 side. In this case, an interval may be provided between 
the horizontally directed position of the corner portion facing to the generation space S3 in the 
lower end portion of the filter member 41 and the horizontally directed position of the corner 
portion facing to the communication space S4 in the upper end portion of the other filter 
member 41 positioned below the filter member 41.

[0039] Cold water receiving members 42 are arranged between the filter members 41, 41 
disposed adjacently in the vertical direction. The cold water receiving members 42 receive cold 
water captured by the filter members 41 and flowing downward, while permitting the cold water 
to flow into the generation spaces S3. Each of the cold water receiving members 42 has a 
receiving plate portion 42a and an erected portion 42b.

[0040] The receiving plate portion 42a is a member to receive cold water captured by the filter 
member 41 and flowing downward. The receiving plate portion 42a is made of a horizontally 
arranged plate, extending in a width direction of the filter member 41. The receiving plate 
portion 42a is arranged between a lower end surface of the predetermined filter member 41 
and an upper end surface of the other filter member 41 positioned below the predetermined 
filter member 41. The receiving plate portion 42a covers an entire lower end surface of the 
predetermined filter member 41 by its upper surface, and covers an entire upper end surface 
of the other filter member 41 positioned below the predetermined filter member 41 by its lower 
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surface. However, the receiving plate portion 42a of the cold water receiving members 42 
disposed in a lowest position covers only a lower end surface of the filter member 41 loaded 
onto the receiving plate portion 42a.

[0041] The erected portion 42b prevents splashes of cold water received by the receiving plate 
portion 42a toward the suction port 22d, and shedding of cold water received by the receiving 
plate portion 42a from an end portion of the receiving plate portion 42a to the communication 
space S4. The erected portion 42b is erected on the receiving plate portion 42a at a position 
closer to the communication space S4 side (or the suction port 22d side) than the filter 
member 41 on the receiving plate portion 42a. To be more specific, the erected portion 42b is 
erected on an end portion of the receiving plate portion 42a on the communication space S4 
side. The erected portion 42b extends in the longitudinal direction of the receiving plate portion 
42a, being arranged across an entire range of the receiving plate portion 42a in the 
longitudinal direction.

[0042] Configuration other than the aforementioned configuration of the evaporator 14 
according to the second embodiment is similar to that of the evaporator 14 according to the 
first embodiment.

[0043] Operation when cold water is cooled down in the evaporator 14 of the second 
embodiment will be described.

[0044] When cold water is cooled down in the evaporator 14 of the second embodiment, part 
of droplet or misty cold water generated in the generation spaces S3 is captured by each of the 
filter members 41. Cold water captured by each of the filter members 41 is entirely shed in the 
generation spaces S3 side rather than a surface 41a of each of the filter members 41 facing to 
the communication space S4 as shown in Fig. 7, because each of the filter members 41 is 
inclined away from the suction port 22d as advancing upward.

[0045] Cold water which was shed as stated above is received by the receiving plate portions 
42a of the cold water receiving members 42. The erected portions 42b prevent the received 
cold water from splashing toward the suction port 22d or being shed in the communication 
spaces S4 due to a suction effect of the compressor 16. When cold water is saved on the 
receiving plate portions 42a to some extent, the cold water is shed from end portions of the 
receiving plate portions 42a on the generation spaces S3 side to the generation spaces S3 by 
overflowing.

[0046] Operation other than the aforementioned operation in cooling down cold water in the 
evaporator 14 according to the second embodiment is similar to that of the evaporator 14 
according to the first embodiment.

[0047] As explained above, the respective filter members 41 to constitute the filters 40 are 
inclined away from the suction port 22d as advancing upward in the second embodiment. 
Therefore, cold water captured by each of the filter members 41 is entirely shed on the 
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generation spaces S3 side rather than the surface 41a of the filter member 41 facing to the 
suction port 22d. Therefore, it is made possible to prevent shedding of cold water droplets from 
the filters 40 to the communication spaces S4, and splashes generated by shedding of the 
droplets, so that sucking out such droplets and splashes from the suction port 22d to the 
suction portion of the compressor 16 can be prevented. As a result, it is made possible to 
prevent the moving blade of the compressor 16 from being damaged due to collision with the 
droplets and splashes, which allows service life of the compressor to be extended.

[0048] Moreover, the filters 40 are divided into the plurality of the filter members 41 arranged 
in the vertical direction and each of the filter members 41 is inclined as stated above in the 
second embodiment, so that an area occupied by the entire filters 40 in the horizontal direction 
can be reduced in comparison with the case where one undivided filter is inclined at the same 
angle with each of the filter members 41. Therefore, enlargement of the evaporator 14 can be 
suppressed in the horizontal direction. In other words, each of the filter members 41 in the 
second embodiment can be inclined larger than the filters 30 of the first embodiment. 
Accordingly, it is possible to make cold water captured by the filter 40 more difficult to flow into 
the communication spaces S4.

[0049] Furthermore, the second embodiment is provided with the cold water receiving 
members 42 having the receiving plate portions 42a for receiving cold water captured by the 
respective filter members 41 and flowing downward, and the erected portions 42b erected on 
the receiving plate portions 42a at a position closer to the suction port 22d side (or the 
communication space S4 side) than the filter members 41 arranged on the receiving plate 
portions 42a. Therefore, cold water captured by the filter members 41 and flowing downward is 
received by the receiving plate portions 42a, where the received cold water can be prevented 
from splashing toward the suction port 22d and being shed in the communication spaces S4 by 
the erected portions 42b. Therefore, cold water received by the receiving plate portions 42a is 
shed from end portions of the receiving plate portions 42a on the generation spaces S3 side to 
the generation spaces S3 by overflowing. Cold water shed into the generation spaces S3 is not 
sucked out from the suction port 22d by being shielded in the filter members 41 even if it is 
sucked by the compressor 16. Therefore, it is made possible to prevent the moving blade of 
the compressor 16 from being damaged due to collision caused by sucking out cold water 
captured by the filter members 41 and flowing downward.

(Third Embodiment)

[0050] A configuration of the evaporator 14 according to a third embodiment of the present 
invention will be explained referring to Fig. 8.

[0051] In the third embodiment, receiving plate portions 52a of cold water receiving members 
52 are inclined downward from the communication space S4 to the generation spaces S3 in its 
width direction (i.e. passing direction of refrigerant vapor resulting from evaporation of cold 
water), which differs from the second embodiment. To be more specific, each of filters 50 is 
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divided into a plurality (three in this embodiment) of filter members 51 arranged in the vertical 
direction. An upper end surface and a lower end surface of each of the filter members 51 are 
inclined downward from the communication space S4 to the generation space S3. The 
receiving plate portions 52a of the cold water receiving members 52 are also inclined 
downward from the communication space S4 to the generation spaces S3 in a width direction 
thereof. That is, the upper end surface and the lower end surface of each of the filter members 
51 and each of the receiving plate portions 52a are arranged so as to be higher on the 
communication space S4 side and lower on the generation space S3 side. Therefore, cold 
water captured by the filter members 51 and flowing downward is received by the receiving 
plate portions 52a and shed in the generation spaces S3 by flowing down along the inclination 
of the receiving plate portions 52a.

[0052] Erected portions 52b are also erected on end portions of the receiving plate portions 
52a on the communication space S4 side (or the suction port 22d side). The erected portions 
52b have a function similar to that of the erected portions 42b according to the second 
embodiment.

[0053] Configuration and operation other than the aforementioned configuration and operation 
of the evaporator 14 according to the third embodiment are similar to those of the evaporator 
14 according to the second embodiment.

[0054] As explained above, the receiving plate portions 52a are inclined downward from the 
communication space S4 to the generation spaces S3 in the third embodiment, so that cold 
water captured by the filter members 51 and flowing downward can be received by the 
receiving plate portions 52a and the cold water can be made to flow into the generation spaces 
S3. Therefore, cold water captured by the filter members 51 and flowing downward can be 
prevented from being sucked out by the compressor 16 more certainly.

[0055] Effects other than the aforementioned effects of the third embodiment are similar to 
those of the second embodiment.

(Fourth Embodiment)

[0056] A configuration of the evaporator 14 according to a fourth embodiment of the present 
invention will be explained referring to Fig. 9.

[0057] In the fourth embodiment, receiving plate portions 62a are inclined in the longitudinal 
direction, which differs from the second embodiment. To be more specific, filters 60 according 
to the fourth embodiment are divided into a plurality of filter members 61 arranged in the 
vertical direction. Each of the filter members 61 has a first end portion 61a which is one of end 
portions in the width direction, and a second end portion 61b which is the other end portion in 
the width direction. Each of the filter members 61 is arranged obliquely to the axial center of 
the suction port 22d so that the second end portion 61b is disposed closer to the suction port 
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22d than the first end portion 61a. The receiving plate portions 62a of each of cold water 
receiving members 62 has a first end portion 63a which is one of end portions in the 
longitudinal direction, and a second end portion 63b which is the other end portion in the 
longitudinal direction. Each of the receiving plate portions 62a is arranged obliquely to the axial 
center of the suction port 22d so that the second end portion 63b is disposed closer to the 
suction port 22d than the first end portion 63a.

[0058] An upper end surface and a lower end surface of each of the filter members 61 are 
inclined downward as advancing from the second end portion 61b to the first end portion 61a. 
However, an upper end surface 61 d of the filter member 61c disposed in a highest position is 
arrange horizontally. The receiving plate portions 62a are inclined downward as advancing 
from the second end portions 63b to the first end portions 63a. Therefore, cold water captured 
by the filter members 61 and flowing downward is received by the receiving plate portions 62a 
and shed from the first end portions 63a by flowing down in a direction away from the suction 
port 22d along the inclination of the receiving plate portions 62a.

[0059] Configuration and operation other than the aforementioned configuration and operation 
of the evaporator 14 according to the fourth embodiment are similar to those of the evaporator 
14 according to the second embodiment.

[0060] As explained above, the receiving plate portions 62a are inclined downward as 
advancing to the opposite first end portions 63a from the second end portions 63b disposed 
closer to the suction port 22d in the fourth embodiment. Therefore, cold water received by the 
receiving plate portions 62a can be shed from the first end portions 63a being end portions 
away from the suction port 22d. That is, a position to shed cold water from the receiving plate 
portions 62a can be set to be away from the suction port 22d, so that cold water shed from the 
receiving plate portions 62a can be more certainly prevented from being sucked out by the 
compressor 16 in comparison with the case where cold water is shed from the receiving plate 
portions 62a at a position closer to the suction port 22d.

[0061] Effects other than the aforementioned effects of the fourth embodiment are similar to 
those of the second embodiment.

[0062] The embodiments disclosed here should be considered as being entirely exemplary 
and unlimited, i.e. they may be modified within the scope of the present invention as defined by 
the appended claims.

[0063] For example, the receiving plate portions 62a horizontally disposed in the width 
direction are inclined in the longitudinal direction in the fourth embodiment, but it is not limited 
and the receiving plate portions 62a of the fourth embodiment inclined in the longitudinal 
direction may be further inclined in the width direction in the same manner with the third 
embodiment.

[0064] Moreover, the erected portions 52b are provided in the cold water receiving members 
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52 in the third embodiment, but the erected portions 52b may be omitted. That is, when the 
receiving plate portions 52a are inclined downward from the communication space S4 to the 
generation spaces S3 as shown in the third embodiment, cold water received by the receiving 
plate portions 52a flows into the generation spaces S3, so that it is possible to prevent cold 
water received by the receiving plate portions 52a from splashing toward the suction port 22d 
and being shed in the communication space S4 without providing the erected portions 52b. 
Therefore, the erected portions 52b can be omitted in the third embodiment.

[0065] The receiving plate portions 52a of the cold water receiving members 52 may be 
configured to extend over the edge of upper end surfaces of the filter members 51 on the 
generation spaces S3 side as shown in a modified example of the third embodiment of Fig. 10. 
According to this configuration, cold water droplets flowing down from the receiving plate 
portions 52a can be prevented from being attached to the filter members 51 disposed directly 
below the receiving plate portions 52a.

[0066] Configuration of the cold water receiving members is not limited to the configuration 
shown in each of the above embodiments. For example, the cold water receiving members 
may be configured in a shape of a box container into which a lower portion of the filter member 
is inserted. In this case, a bottom portion of the container is included in the concept of the 
receiving plate portion in the present invention, and a side wall portion of the container facing 
to the communication space S4 (or the suction port 22d) is included in the concept of the 
erected portion in the present invention. Exhaust holes for permitting cold water to flow into the 
generation spaces S3 is provided in a lower portion of such a container, so that cold water 
captured by the filter members and flowing downward can be received by the container and 
made to flow into the generation spaces S3.

[0067] Moreover, configuration of the filters is not limited to the configuration shown in each of 
the above embodiments. For example, it is possible to similarly apply the present invention to 
the case where a filter has a curved horizontal cross section so as to be swelled on the 
generation space S3 side and the case where four filters are arranged to exhibit a W shape in 
a horizontal cross section and other cases.

[0068] Furthermore, a device to which the evaporator 14 is applied is not limited to the cooling 
device as explained in the first embodiment.

(Outline of the Present Embodiments)

[0069] The present embodiments are summarized as follows.

[0070] The evaporator according to the present embodiments is provided with the housing 
having the suction port connectable to the suction portion of the compressor in order to 
evaporate at least part of a droplet or misty working fluid in the housing by a suction effect of 
the compressor through the suction port. The evaporator comprises a filter installed in the 
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housing, the filter dividing a space in the housing into the first space for generating the droplet 
or misty working fluid and the second space for communicating with the suction port, the filter 
being inclined away from the suction port as advancing upward, and the filter transmitting 
therethrough vapor resulting from evaporation of the droplet or misty fluid while capturing the 
droplet or misty working fluid.

[0071] In this evaporator, the filter for dividing a space in the housing into the first space for 
generating the droplet or misty working fluid and the second space for communicating with the 
suction port is inclined away from the suction port as advancing upward. Therefore, a working 
fluid captured by the filter is entirely shed on the first space side rather than the surface facing 
to the suction port of the filter. Accordingly, it is made possible to prevent shedding of working 
fluid droplets from the filter to the second space for communicating with the suction port, and 
splashes generated by shedding of the droplets, so that sucking out such droplets and 
splashes from the suction port to the suction portion of the compressor can be prevented. As a 
result, it is made possible to prevent the moving blade of the compressor from being damaged 
due to collision with the droplets and splashes, which allows service life of the compressor to 
be extended.

[0072] Moreover, the evaporator according to the present embodiments is provided with the 
housing having the suction port connectable to the suction portion of the compressor in order 
to evaporate at least part of a droplet or misty working fluid in the housing by a suction effect of 
the compressor through the suction port. The evaporator comprises a filter installed in the 
housing, the filter dividing a space in the housing into the first space for generating the droplet 
or misty working fluid and the second space for communicating with the suction port, the filter 
transmitting therethrough vapor resulting from evaporation of the droplet or misty working fluid 
while capturing the droplet or misty working fluid. The filter is divided into the plurality of the 
filter members disposed in the vertical direction, and each of the filter members is inclined 
away from the suction port as advancing upward.

[0073] In this evaporator, each of the filter members to constitute the filter for dividing the first 
space for generating the droplet or misty working fluid and the second space for 
communicating with the suction port is inclined away from the suction port as advancing 
upward. Therefore, a working fluid captured by each of the filter members is entirely shed on 
the first space side rather than the surface of the filter member facing to the suction port. 
Accordingly, it is made possible to prevent shedding of working fluid droplets from the filter to 
the second space for communicating with the suction port, and splashes generated by 
shedding of the droplets, so that sucking out such droplets and splashes from the suction port 
to the suction portion of the compressor can be prevented. As a result, it is made possible to 
prevent the moving blade of the compressor from being damaged due to collision with the 
droplets and splashes, which allows service life of the compressor to be extended. Moreover, 
the filter is divided into the plurality of the filter members arranged in the vertical direction and 
each of the filter members is inclined as stated above in this evaporator, so that an area 
occupied by the entire filters in the horizontal direction can be decreased in comparison with 
the case where one undivided filter is inclined at the same angle with the each of the above 
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filter members. Therefore, enlargement of the evaporator can be suppressed in the horizontal 
direction.

[0074] The evaporator having the filter which is divided into the plurality filter members 
preferably comprises the receiving plate portion arranged between two of the adjacent filter 
members disposed in the vertical direction, the receiving plate portion receiving the working 
fluid captured by the upper filter member thereof and flowing downward, and the erected 
portion erected on the receiving plate portion at a position closer to the suction port than the 
upper filter member. According to this configuration, a working fluid captured by the filter 
member and flowing downward can be received by the receiving plate portion, where the 
erected portion prevents the received working fluid from splashing toward the suction port and 
being shed in the second space. Therefore, a working fluid received by the receiving plate 
portion is shed from the end portion of the receiving plate portion on the first space side by 
overflowing. A working fluid shed in the first space is not sucked out from the suction port by 
being shielded in the filter member even if it is sucked by the compressor. As a result, it is 
made possible to prevent the moving blade of the compressor from being damaged due to 
collision caused by sucking out a working fluid captured by the filter member and flowing 
downward.

[0075] In this case, the receiving plate portion is preferably inclined downward from the second 
space to the first space. According to this configuration, a working fluid captured by the filter 
member and flowing downward can be received by the receiving plate portion, and the working 
fluid is allowed to flow into the first space. Therefore, a working fluid captured by the filter 
member and flowing downward can be prevented from being sucked out by the compressor 
more certainly in this configuration.

[0076] The evaporator having the filter which is divided into the plurality filter members 
preferably comprises the receiving plate portion arranged between two of the adjacent filter 
members disposed in the vertical direction, the receiving plate portion receiving the working 
fluid captured by the upper filter member thereof and flowing downward, wherein the receiving 
plate portion is inclined downward from the second space to the first space. According to this 
configuration, a working fluid captured by the filter member and flowing downward can be 
received by the receiving plate portion, and the working fluid is allowed to flow into the first 
space. Therefore, a working fluid captured by the filter member and flowing downward can be 
prevented from being sucked out by the compressor more certainly in this configuration.

[0077] In the configuration including the receiving plate portion, the receiving plate portion 
preferably has the first end portion and the second end portion closer to the suction port than 
the first end portion, wherein the receiving plate portion is inclined downward from the second 
end portion to the first end portion. According to this configuration, a working fluid received by 
the receiving plate portion can be shed from the first end portion which is an end portion away 
from the suction port. That is, a position to shed a working fluid from the receiving plate portion 
can be set to be away from the suction port, so that a working fluid which is shed from the 
receiving plate portion can be prevented from being sucked out by the compressor more 
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certainly, in comparison with the case where a working fluid is shed from the receiving plate 
portion at a position closer to the suction port.

[0078] Moreover, the cooling device according to the present embodiments comprises any one 
of the aforementioned evaporators, wherein cooling is performed by using evaporation heat 
obtained when at least part of the droplet or misty working fluid is evaporated.

[0079] Since this cooling device is provided with any one of the aforementioned evaporators, 
an effect of extending service life of the compressor, which is similar to that of the 
aforementioned evaporators, can be obtained.
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PATENTKRAV

1. Fordamper (14) omfattende:

et hus (22) med en sugeport (22d) som kan forbindes til en sugedel af en kompressor (16) 

for at fordampe mindst en del af en dråbeformig eller tåget arbejdsfluid i huset (22) ved en 

sugeeffekt fra kompressoren (16) gennem sugeporten (22d), og

en indføringsport (22e) til at indføre arbejdsfluid ind i huset (22) gennem indføringsporten 

(22e), hvor huset (22) er konfigureret med en sidevægsdel (22a) forsynet med sugeporten 

(22d), en topvægsdel (22b) forsynet med indføringsporten (22e) og en bundvægsdel 

(22c),

hvor en topplade (24) med gennemgående huller er tilvejebragt i en del svarende til et 

første rum (S3) og en bundplade (26) er tilvejebragt i huset (22), et første lagringsrum 

(SI), som midlertidigt lagrer arbejdsfluid indført gennem indføringsporten (22e), er konfi­
gureret mellem toppladen (24) og topvægdelen (22b), og

et filter (30) installeret mellem toppladen (24) og bundpladen (26) i huset (22), hvor filte­

ret (30) opdeler et rum i huset (22) i det første rum (S3), ind i hvilket arbejdsfluid i det 

første lagringsrum (SI) afgives gennem de gennemgående huller for at generere den drå- 

beformige eller tågede arbejdsvæske, og et andet rum (S4) til at kommunikere med suge­

porten (22d), hvor filteret (30) hælder væk fra sugeporten (22d) som filteret går opad, 

hvor filteret (30) transmitterer damp derigennem fra fordampning af den dråbeformige 

eller tågede arbejdsvæske mens det indfanger den dråbeformige eller tågede arbejdsvæ­

ske,

hvor et andet lagringsrum (S2) er konfigureret mellem bundpladen (26) og bundvægsde­

len (22c) til midlertidigt at lagre arbejdsfluid afgivet fra det første lagringsrum (SI), hvor 
det lagrede arbejdsfluid i det andet lagringsrum (S2) er dråbeformig eller tåget arbejdsvæ­

ske afgivet i det første rum (S3) og som strømmer ind i det andet lagringsrum (S2) og 

arbejdsfluid indfanget af filteret (30) og som strømmer ind i det andet lagringsrum (S2), 

kendetegnet ved at huset (22) yderligere omfatter en udstødningsport (22f) som 

kan forbindes til en pumpe (10) for at udstøde arbejdsvæske, som er nedkølet i huset 

(22), ved pumpen (10) gennem udstødningsporten (22f), hvor bundvægsdelen er forsynet 

med udstødningsporten (22f), og

filteret (30) er forbundet til både toppladen (24) og bundpladen (26).

2. Fordamper (14) ifølge krav 1, hvor

filteret (30) er opdelt i filterelementer (41) anbragt i en vertikal retning, hvor hvert filter­
element (41) hælder væk fra sugeporten (22d) som filterelementet går opad.

3. Fordamper (14) ifølge krav 2, yderligere omfattende:

en modtagende pladedel (42a) arrangeret mellem to tilstødende filterelementer (41) an­

bragt i den vertikale retning, hvor den modtagende pladedel (42a) modtager arbejdsfluidet 

indfanget mellem et øvre filterelement (41a) deraf og som strømmer nedad; og
en oprejst del (42b) rejst på den modtagende pladedel (42a) på en position som er tættere
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på sugeporten (22d) end det øvre filterelement.

4. Fordamper (14) ifølge krav 3, hvor den modtagende pladedel (42a) hælder ned­

ad fra det andet rum (S4) til det første rum (S3).

5. Fordamper (14) ifølge krav 2, yderligere omfattende:

5 en modtagende pladedel (42a) arrangeret mellem to tilstødende filterelementer (41a) an­

bragt i den vertikale retning, hvor den modtagende pladedel (42a) modtager arbejdsfluidet 

indfanget af et øvre filterelement (41a) deraf og som strømmer nedad, hvor

den modtagende pladedel (42a) hælder nedad fra det andet rum (S4) til det første rum 

(S3).

10 6. Fordamper ifølge et hvilket som helst af kravene 3 til 5, hvor den modtagende
pladedel (42a) har en første endedel (61a) og en anden endedel (61b) som er tættere på 

sugeporten (22d) end på den første endedel (61a); og

den modtagende pladedel (42a) hælder nedad fra den anden endedel (61b) til den første 

endedel (61a).

15 7. Køleindretning, omfattende fordamperen ifølge et hvilket som helst af kravene 1

til 6, hvor køling udføres ved at anvende fordampningsvarme som opnås når mindst en del 

af den dråbeformige eller tågede arbejdsfluid fordampes.
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