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(57) ABSTRACT 

In a refrigerant heat exchanger, a ?ow direction of refrig 
erant ?owing through tubes in each of ?rst and second units 
is opposite to that ?owing through tubes in each of third and 
fourth heat-exchanging units arranged at upstrearn air sides, 
the ?ow directions of refrigerant ?owing through ?rst header 
tanks for distributing refrigerant into the tubes of the ?rst 
and fourth units are the same, and the ?ow directions of 

refrigerant ?owing through ?rst header tanks for distributing 
refrigerant into the tubes of the second and third units are the 

same. Accordingly, even when a ?ow direction (?ow rate) of 
refrigerant is small, a uniform temperature distribution of air 
can be obtained in the refrigerant heat exchanger. 
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HEAT EXCHANGER WITH FLUID-PHASE 
CHANGE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is related to Japanese Patent 
Application No. 2000-142214 ?led on May 15, 2000, the 
contents of Which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a heat exchanger in 
Which a ?uid ?owing therein has a phase change With a heat 
exchange. The present invention is suitably used for an 
evaporator of a refrigerant cycle. 

[0004] 2. Description of Related Art 

[0005] In a conventional evaporator described in US. Pat. 
No. 5,701,760, plural heat-exchanging portions are arranged 
in an air ?oWing direction, a separator is disposed at an 
approximate center position in each heat exchanging por 
tion, and a doWnstream-air side loWer tank is communicated 
With an upstream-air side upper tank through a communi 
cation path. HoWever, When a ?oW amount (?oW rate) of 
refrigerant ?oWing through the evaporator becomes smaller, 
liquid refrigerant ?oWs in each heat exchanging portion to 
have approximately a distribution shoWn in FIG. 8A, and 
non-cooled portions A are overlapped in the air ?oWing 
direction as shoWn in FIG. 8B. Accordingly, in this case, 
temperature of air passing through the evaporator becomes 
nonuniform. 

SUMMARY OF THE INVENTION 

[0006] In vieW of the foregoing problems, it is an object of 
the present invention to provide a heat exchanger Where a 
?uid ?oWing therein has a phase change by performing a 
heat exchange With air. In the heat exchanger, a temperature 
distribution of air passing through the heat exchanger can be 
made uniform even When a ?oW amount (?oW rate) of 
refrigerant ?oWing through the heat exchanger is small. 

[0007] According to the present invention, in a heat 
exchanger in Which a ?uid ?oWs to have a phase-change by 
performing a heat exchange With air passing through the 
heat exchanger, the heat exchanger includes a plurality of 
tubes through Which the ?uid ?oWs in a longitudinal direc 
tion of the tubes, a plurality ?rst header tanks for distributing 
and supplying refrigerant into the tubes, each of Which is 
disposed at one end side of each tube in the longitudinal 
direction, and a plurality of second header tanks for collect 
ing refrigerant from the tubes, each of Which is disposed at 
the remainder end side of each tube in the longitudinal 
direction. In this heat exchanger, the tubes and the ?rst and 
second header tanks construct at least ?rst through fourth 
heat-exchanging units for performing a heat exchange 
betWeen ?uid and air. Among the ?rst through fourth heat 
exchanging units, the ?rst heat-exchanging unit and the 
second heat-exchanging unit are arranged in a line in a Width 
direction approximately perpendicular to an air ?oWing 
direction, the third heat-exchanging unit and the fourth 
heat-exchanging unit are arranged in a line in the Width 
direction, the ?rst heat-exchanging unit and the fourth 
heat-exchanging unit are arranged in a line in the air ?oWing 
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direction, and the second heat-exchanging unit and the third 
heat-exchanging unit are arranged in a line in the air ?oWing 
direction. In addition, the ?rst through the fourth heat 
exchanging units are disposed in such a manner that, a ?oW 
direction of ?uid ?oWing through the tubes of the ?rst 
heat-exchanging unit is opposite to that ?oWing through the 
tubes of the fourth heat-exchanging unit, the ?oW direction 
of ?uid ?oWing through the tubes of the second heat 
exchanging unit is opposite to that ?oWing through the tubes 
of the third heat-exchanging unit, the ?oW direction of ?uid 
?oWing in the ?rst header tank of the ?rst heat-exchanging 
unit is the same as that ?oWing in the ?rst header tank of the 
fourth heat-exchanging unit, and the ?oW direction of ?uid 
?oWing in the ?rst header tank of the second heat-exchang 
ing unit is the same as that ?oWing in the ?rst header tank 
of the third heat-exchanging unit. Accordingly, cool areas, 
Where air is readily cooled, are symmetrical in the air 
?oWing direction, the cool area is overlapped in the air 
?oWing direction With an non-cooled area Where air is 
hardly cooled, and it can prevent the non-cooled areas from 
being overlapped in the air ?oWing directions even When a 
?oW amount (?oW rate) of ?uid is small in the heat 
exchanger. 
[0008] Preferably, a ?uid inlet is provided in the ?rst 
heat-exchanging unit at a side adjacent to the second heat 
exchanging unit, a ?uid outlet is provided in the fourth 
heat-exchanging unit at a side adjacent to the third heat 
exchanging unit, and the ?rst through fourth heat-exchang 
ing units are disposed in such a manner that refrigerant ?oWs 
through the ?rst heat-exchanging unit, the second heat 
exchanging unit, the third heat-exchanging unit and the 
fourth heat exchanging unit, in this order. Accordingly, the 
structure of the heat exchanger can be made simple, and the 
dimension of the heat exchanger can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Additional objects and advantages of the present 
invention Will be more readily apparent from the folloWing 
detailed description of a preferred embodiment When taken 
together With the accompanying draWings, in Which: 

[0010] FIG. 1 is a schematic perspective vieW shoWing an 
evaporator according to a preferred embodiment of the 
present invention; 

[0011] FIG. 2 is a schematic sectional vieW shoWing a 
tube of the evaporator according to the embodiment; 

[0012] FIG. 3 is a schematic sectional vieW shoWing a 
header tank of the evaporator according to the embodiment; 

[0013] FIG. 4 is a schematic vieW shoWing refrigerant 
distributions in ?rst through fourth units of the evaporator, 
according to the embodiment; 

[0014] FIG. 5 is a vieW for explaining a refrigerant ?oW 
in the evaporator, according to the embodiment; 

[0015] FIG. 6A is a schematic vieW for explaining a 
refrigerant inlet and a refrigerant outlet of the evaporator, 
and FIG. 6B is a sectional vieW taken a long line VIB-VIB 
in FIG. 6A, according to the embodiment; 

[0016] FIG. 7 is a schematic vieW shoWing liquid refrig 
erant distributions in the evaporator When being vieWed 
from a doWnstream air side (cool air side) of the evaporator, 
according to the embodiment; and 
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[0017] FIG. 8A is a schematic vieW showing refrigerant 
distributions in ?rst through fourth units of a conventional 
evaporator, and FIG. 8B is a schematic vieW shoWing liquid 
refrigerant distributions in this conventional evaporator. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENT 

[0018] A preferred embodiment of the present invention 
Will be described hereinafter With reference to the accom 
panying draWings. In this embodiment, the present invention 
is typically used for an evaporator of a refrigerant cycle for 
a vehicle air conditioner. An evaporator 100 shoWn in FIG. 
1 is disposed in a unit case of a vehicle air conditioner, 
de?ning an air passage through Which air is bloWn into a 
passenger compartment. In the evaporator 100, liquid refrig 
erant is evaporated by absorbing heat from air, so that air 
bloWn into the passenger compartment is cooled. 

[0019] The evaporator 100 has plural tubes 111, 121, 131, 
141 through Which refrigerant ?oWs in a longitudinal direc 
tion of the tubes 111, 121, 131, 141, and plural corrugated 
?ns 119 each of Which is disposed betWeen adjacent tubes 
111, 121, 131, 141 in a Width direction approximately 
perpendicular to an air ?oWing direction. Each of the tubes 
111, 121, 131, 141 is a ?at tube, and is disposed to extend 
in a vertical direction. As shoWn in FIG. 2, a singe alumi 
num thin plate is bent and one end side in a major-diameter 
direction of the tube is bonded by braZing, so that each tube 
111, 121, 131, 141 having a minor dimension “h” is formed. 
Wave-shaped inner ?ns 111a, 121a, 131a, 141a for increas 
ing a heat-transmitting area With refrigerant are disposed in 
inner refrigerant passages of the tubes 111, 121, 131, 141, 
respectively. 

[0020] At longitudinal ends of the tubes 111, 121, 131, 
141, ?rst header tanks 112, 122, 132, 142 for distributing and 
supplying refrigerant into the tubes 111, 121, 131, 141, 
respectively, are disposed to extend approximately in a 
horiZontal direction. On the other hand, at remainder longi 
tudinal ends of the tubes 111, 121, 131, 141 respectively 
opposite to the ?rst header tanks 112, 122, 132, 142, second 
header tanks 113, 123, 133, 143 for collecting refrigerant 
from the tubes 111, 121, 131, 141 are disposed to extend 
approximately in the horiZontal direction. 

[0021] The four header tanks 113, 122, 133, 142 posi 
tioned at the upper side ends of the tubes 111, 121, 131, 141 
can be integrally formed by bending an aluminum thin plate. 
On the other hand, as shoWn in FIG. 3, among the four 
header tanks 112, 123, 132, 143 positioned at the loWer side 
ends of the tubes 111, 121, 131, 141, the ?rst header tank 112 
and the second header tank 143 can be integrally formed by 
bending a single aluminum thin plate, and the second header 
tank 123 and the ?rst header tank 132 can be integrally 
formed by bending a single aluminum thin plate. 

[0022] As shoWn in FIG. 4, the evaporator 100 is con 
structed by combining four heat exchanging units 110, 120, 
130, 140. The heat exchanging unit 110 (hereinafter, referred 
to as ?rst unit 110) is constructed by the tubes 111, the ?rst 
header tank 112 and the second header tank 113. The heat 
exchanging unit 120 (hereinafter, referred to as second unit 
120) is constructed by the tubes 121, the ?rst header tank 
122 and the second header tank 123. The heat exchanging 
unit 130 (hereinafter, referred to as third unit 130) is 
constructed by the tubes 131, the ?rst header tank 132 and 
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the second header tank 133. In addition, the heat exchanging 
unit 140 (hereinafter, referred to as fourth unit 140) is 
constructed by the tubes 141, the ?rst header tank 142 and 
the second header tank 143. 

[0023] The ?rst unit 110 is arranged at a doWnstream air 
side of the fourth unit 140 so that the fourth unit 140 and the 
?rst unit 110 are arranged in a line in the air ?oWing 
direction, and the second unit 120 is arranged at a doWn 
stream air side of the third unit 130 so that the third unit 130 
and the second unit 120 are arranged in a line in the air 
?oWing direction. Further, the ?rst unit 110 and the second 
unit 120 are arranged in a line in the Width direction 
approximately perpendicular to the air ?oWing direction, 
and the third unit 130 and the fourth unit 140 are arranged 
in a line in the Width direction. 

[0024] FIG. 5 shoWs a refrigerant How in each of the ?rst 
through fourth units 110, 120, 130, 140. As shoWn in FIG. 
5, in the evaporator 100, refrigerant ?oWs through the ?rst 
unit 110, the second unit 120, the third unit 130 and the 
fourth unit 140, in this order. Therefore, a refrigerant inlet 
101 of the evaporator 100 corresponds to a refrigerant inlet 
of the ?rst unit 110, and is provided at an approximate center 
position in the Width direction in a loWer side portion of the 
evaporator 100. On the other hand, a refrigerant outlet 102 
of the evaporator 100 corresponds to a refrigerant outlet of 
the fourth unit 140, and is provided at an approximate center 
position in the Width direction in the loWer side portion of 
the evaporator 100. 

[0025] As shoWn in FIGS. 6A and 6B, the refrigerant inlet 
101 is connected to an expansion valve (not shoWn) by an 
outer pipe P1, and the refrigerant outlet 102 is connected to 
a suction side of a compressor (not shoWn) by an outer pipe 
P2. 

[0026] In this embodiment, as shoWn in FIG. 4, the How 
direction of refrigerant ?oWing through the tubes 111 of the 
?rst unit 110 is opposite to the How direction of refrigerant 
?oWing through the tubes 141 of the fourth unit 140, and the 
How direction of refrigerant ?oWing through the tubes 121 
of the second unit 110 is opposite to the How direction of 
refrigerant ?oWing through the tubes 131 of the third unit 
130. In addition, the How direction of refrigerant ?oWing in 
the ?rst header tank 112 of the ?rst unit 110 is the same as 
the How direction of refrigerant ?oWing in the ?rst header 
tank 142 of the fourth unit 140, and the How direction of 
refrigerant ?oWing in the ?rst header tank 122 of the second 
unit 120 is the same as the How direction of refrigerant 
?oWing in the ?rst header tank 132 of the third unit 130. 

[0027] According to this embodiment, When a How 
amount (?oW rate) of refrigerant is small, in the second and 
fourth units 120, 140 Where refrigerant ?oWs from the ?rst 
tanks 122, 142 doWnWardly, liquid refrigerant having a 
larger density readily moves doWnWardly as compared With 
gas refrigerant. Therefore, in the second and fourth units 
120, 140, liquid refrigerant greatly ?oWs in tubes 121, 141 
positioned close to the refrigerant inlets of the ?rst header 
tanks 122, 142, and gas refrigerant greatly ?oWs in tubes 
121, 141 as far from the inlets of the ?rst header tanks 122, 
142. Accordingly, temperature of air passing through around 
the tubes 121, 141 positioned close to the refrigerant inlets 
of the ?rst header tanks 122, 142 becomes loWer. In FIG. 4, 
the area “C” indicates cool area cooled by liquid refrigerant, 
and the area “A” indicates non-cooled area in Which gas 
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refrigerant mainly ?oWs and air is hardly cooled. Further, in 
the How arrows of the liquid refrigerant, “L” indicates a 
large How of liquid refrigerant, and “S” indicates a small 
How of liquid refrigerant. 

[0028] As shoWn in FIG. 4, When a tube height of each 
tube 121, 141 is as H, and a tank dimension of each header 
tank 122, 124 is as D, the cool area C (readily cooling area) 
is formed in each of the second and fourth units 120, 140 
into an approximate right triangle With the tube height H and 
the tank dimension L forming a right angle. Accordingly, the 
other area of an approximate right triangle is the non-cooled 
area A. 

[0029] On the other hand, When the How amount (?oW 
rate) of refrigerant is small in the ?rst and third units 110, 
130 Where refrigerant ?oWs from the ?rst tanks 112, 132 
upWardly, gas refrigerant having a smaller density readily 
moves upWardly as compared With liquid refrigerant. There 
fore, in the ?rst and third units 110, 130, gas refrigerant 
greatly ?oWs in tubes 111, 131 positioned close to the 
refrigerant inlets of the ?rst header tanks 112, 132, and liquid 
refrigerant greatly ?oWs in tubes 111, 131 as far from the 
refrigerant inlets of the ?rst header tanks 112, 132. Accord 
ingly, temperature of air passing through around the tubes 
111, 131 positioned far from the refrigerant inlets of the ?rst 
header tanks 112, 132 becomes loWer, and the cool area C 
(readily cooling area) is formed in each of the ?rst and third 
units 110, 130 into an approximate right triangle With the 
tube height H of the tube 111, 131 at the farthest position 
from the refrigerant inlets of the ?rst header tanks 112, 132 
and the tank dimension D forming a right angle. Accord 
ingly, the other area of an approximate right triangle is the 
non-cooled area A in each of the ?rst and third units 110, 
130. In this embodiment, the tank dimension D in the 
horiZontal direction can be suitably set based on a minimum 
refrigerant amount so that the cool area C becomes the 
approximate right triangle. 

[0030] In the evaporator 100 according to the embodi 
ment, the How direction of refrigerant ?oWing through the 
tubes 111, 121 of the ?rst and second units 110, 120 disposed 
at a doWnstream air side is opposite to the How direction of 
refrigerant ?oWing through the tubes 131, 141 of the third 
and fourth units 130, 140. In addition, the How direction of 
refrigerant in the ?rst tank 112 of the ?rst unit 110 is the 
same as the How direction of refrigerant in the ?rst tank 142 
of the fourth unit 140, and the How direction of refrigerant 
in the ?rst tank 122 of the second unit 120 is the same as the 
How direction of refrigerant in the ?rst tank 132 of the third 
unit 130. Accordingly, in the ?rst through fourth units 110, 
120, 130, 140 of the evaporator 100, height portions of the 
cool areas C are symmetrical in a horiZontal direction 
(left-right direction in FIG. 4), and bottom portions of the 
cool areas C are symmetrical in an up-doWn direction 
(vertical direction), so that the cool areas C are symmetrical 
in the air ?oWing direction in the evaporator 100. 

[0031] Thus, in the ?rst through fourth units 110, 120, 130, 
140 of the evaporator 100, When the cool areas C are 
indicated as diagonal lines and being vieWed from the air 
?oWing direction, the cool area C is overlapped With the 
non-cooled area Ain the evaporator 100, and the distribution 
of the cool areas C indicated in FIG. 7 is obtained. There 
fore, it can prevent the non-cool areas A from being over 
lapped from each other in the air ?oWing direction. Accord 
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ingly, even When the How amount (?oW rate) of refrigerant 
?oWing through the evaporator 100 is small, the temperature 
of air passing through the evaporator 100 can be made 
uniform. 

[0032] In this embodiment, refrigerant ?oWing into the 
?rst unit 110 preferentially ?oWs into the second unit 120 
Which is arranged in a line With the ?rst unit 110 in the Width 
direction, and refrigerant ?oWing into the third unit 130 from 
the second unit 120 preferentially ?oWs into the fourth unit 
140 Which is arranged in a line With the third unit 130 in the 
Width direction. Therefore, it can prevent refrigerant dryness 
from being different from each other in both units arranged 
in the line in the Width direction approximately perpendicu 
lar to the air ?oWing direction. 

[0033] Because refrigerant preferentially ?oWs through 
the ?rst unit 110 and the second unit 120 Which are arranged 
at the doWnstream air side, a temperature difference betWeen 
refrigerant and air can be made larger in each of the ?rst 
through fourth units 110, 120, 130, 140, and heat-exchang 
ing ef?ciency can be improved in the evaporator 100. 

[0034] In addition, in this embodiment, refrigerant ?oWs 
into the evaporator 100 from an outside betWeen the ?rst and 
second units 110, 120, and refrigerant is discharged from the 
evaporator 100 to an outside betWeen the third and fourth 
units 130, 140. Accordingly, the refrigerant How of the 
evaporator 100 described in this embodiment can be readily 
obtained With simple structure, and the dimension of the 
evaporator 100 can be made smaller. 

[0035] Although the present invention has been fully 
described in connection With the preferred embodiment 
thereof With reference to the accompanying draWings, it is to 
be noted that various changes and modi?cations Will become 
apparent to those skilled in the art. 

[0036] For example, in the above-described embodiment, 
the present invention is typically used for a refrigerant 
evaporator of a refrigerant cycle. HoWever, the present 
invention may be applied to the other heat exchanger With a 
phase change of a ?uid ?oWing through the heat exchanger, 
such as a condenser. 

[0037] In the above-described embodiment, refrigerant 
?oWs into the evaporator 100 from the doWnstream air side 
unit. HoWever, refrigerant may ?oWs into the evaporator 100 
from the upstream air side unit. 

[0038] In the above-described embodiment, refrigerant 
?oWs into the evaporator 100 from betWeen the ?rst and 
second units 110, 120, and refrigerant is discharged from the 
evaporator 100 from betWeen the third and fourth units 130, 
140. HoWever, the refrigerant inlet position and the refrig 
erant outlet position may be changed using an outer pipe and 
the like, While the refrigerant ?oW direction is made the 
same as described in this embodiment. 

[0039] In the above-described embodiment, both units are 
arranged in the line in the Width direction approximately 
perpendicular to the air ?oWing direction, and both unit are 
arranged in the line in the air ?oWing direction. HoWever, 
plural units more than tWo may be arranged in the air 
?oWing direction, or may be arranged in the Width direction 
approximately perpendicular to the air ?oWing direction. For 
example, When three units are arranged in the air ?oWing 
direction and three units are arranged in the Width direction 



US 2001/0040027 A1 

approximately perpendicular to the air ?owing direction, 
When any four units have the same relative position rela 
tionship and the same refrigerant ?oW directions as those of 
the above-described embodiment, the uniform temperature 
distribution of the present invention can be obtained. Fur 
ther, the present invention may be used for a heat exchanger 
Where plural press-formed plates having predetermined 
shapes are stacked on each other to form tubes and header 
tanks. 

[0040] Such changes and modi?cations are to be under 
stood as being Within the scope of the present invention as 
de?ned by the appended claims. 

What is claimed is: 
1. A heat exchanger in Which a ?uid ?oWs to have a 

phase-change by performing a heat exchange With air pass 
ing through the heat exchanger, the heat exchanger com 
prising: 

a plurality of tubes through Which the ?uid ?oWs in a 
longitudinal direction of the tubes; 

a plurality ?rst header tanks for distributing and supplying 
refrigerant into the tubes, each of the ?rst header tanks 
being disposed at one end side of each tube in the 
longitudinal direction; and 

a plurality of second header tanks for collecting refriger 
ant from the tubes, each of the second header tanks 
being disposed at the remainder end side of each tube 
in the longitudinal direction, Wherein: 

the tubes and the ?rst and second header tanks con 
struct at least ?rst through fourth heat-exchanging 
units for performing a heat exchange betWeen ?uid 
and air; 

among the ?rst through fourth heat-exchanging units, 
the ?rst heat-exchanging unit and the second heat 
exchanging unit are arranged in a line in a Width 
direction approximately perpendicular to an air ?oW 
ing direction, the third heat-exchanging unit and the 
fourth heat-exchanging unit are arranged in a line in 
the Width direction, the ?rst heat-exchanging unit 
and the fourth heat-exchanging unit are arranged in 
a line in the air ?oWing direction, and the second 
heat-exchanging unit and the third heat-exchanging 
unit are arranged in a line in the air ?oWing direction; 
and 

the ?rst through the fourth heat-exchanging units are 
disposed in such a manner that, a How direction of 
?uid ?oWing through the tubes of the ?rst heat 
exchanging unit is opposite to that ?oWing through 
the tubes of the fourth heat-exchanging unit, the How 
direction of ?uid ?oWing through the tubes of the 
second heat-exchanging unit is opposite to that ?oW 
ing through the tubes of the third heat-exchanging 
unit, the How direction of ?uid ?oWing in the ?rst 
header tank of the ?rst heat-exchanging unit is the 
same as that ?oWing in the ?rst header tank of the 
fourth heat-exchanging unit, and the How direction 
of ?uid ?oWing in the ?rst header tank of the second 
heat-exchanging unit is the same as that ?oWing in 
the ?rst header tank of the third heat-exchanging 
unit. 
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2. The heat exchanger according to claim 1, Wherein: 

each of the tubes is disposed to extend in a vertical 
direction; and 

each of the ?rst and second header tanks is disposed to 
extend approximately in a horiZontal direction perpen 
dicular to the vertical direction. 

3. The heat exchanger according to claim 1, Wherein the 
?rst through fourth heat-exchanging units are disposed in 
such a manner that ?uid passes through the third heat 
exchanging unit and the fourth heat-exchanging unit after 
passing through the ?rst heat-exchanging unit and the sec 
ond heat-exchanging unit. 

4. The heat exchanger according to claim 3, Wherein the 
?rst heat-exchanging unit and the second heat-exchanging 
unit are disposed at doWnstream air sides of the fourth 
heat-exchanging unit and the third heat-exchanging unit, 
respectively. 

5. The heat exchanger according to claim 1, Wherein: 

the ?rst heat-exchanging unit has a ?uid inlet from Which 
refrigerant is introduced from an outer side, the ?uid 
inlet is provided in the ?rst heat-exchanging unit at a 
side adjacent to the second heat-exchanging unit; 

the fourth heat-exchanging unit has a ?uid outlet from 
Which refrigerant is discharged to an outside, the ?uid 
outlet is provided in the fourth heat-exchanging unit at 
a side adjacent to the third heat-exchanging unit; and 

the ?rst through fourth heat-exchanging units are disposed 
in such a manner that refrigerant ?oWs through the ?rst 
heat-exchanging unit, the second heat-exchanging unit, 
the third heat-exchanging unit and the fourth heat 
exchanging unit, in this order. 

6. A heat exchanger according to claim 1, further com 
prising: 

a plurality of corrugated ?ns each of Which is disposed 
betWeen adjacent tubes in the Width direction. 

7. A heat exchanger in Which a ?uid ?oWs to perform a 
heat exchange With air passing through the heat exchanger, 
the heat exchanger comprising: 

a plurality of tubes through Which the ?uid ?oWs in a 
longitudinal direction of the tubes; 

a plurality ?rst header tanks for distributing and supplying 
refrigerant into the tubes, each of the ?rst header tanks 
being disposed at the remainder end side of each tube 
in the longitudinal direction; and 

a plurality of second header tanks for collecting refriger 
ant from the tubes, each of the second header tanks 
being disposed at the remainder end side of each tube 
in the longitudinal direction, Wherein: 

the tubes and the ?rst and second header tanks con 
struct at least ?rst through fourth heat-exchanging 
units for performing a heat exchange betWeen ?uid 
and air; 

among the ?rst through fourth heat-exchanging units, 
the ?rst heat-exchanging unit and the second heat 
exchanging unit are arranged in a line in a Width 
direction approximately perpendicular to an air ?oW 
ing direction, the third heat-exchanging unit and the 
fourth heat-exchanging unit are arranged in a line in 
the Width direction, the ?rst heat-exchanging unit 
and the fourth heat-exchanging unit are arranged in 
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a line in the air ?owing direction, and the second 
heat-exchanging unit and the third heat-exchanging 
unit are arranged in a line in the air ?owing direction; 
and 

the ?rst heat-exchanging unit has a ?uid inlet from 
which refrigerant is introduced from an outer side, 
the ?uid inlet is provided in the ?rst heat-exchanging 
unit at a side adjacent to the second heat-exchanging 
unit; 

the fourth heat-exchanging unit has a ?uid outlet from 
which refrigerant is discharged to an outside, the 
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?uid outlet is provided in the fourth heat-exchanging 
unit at a side adjacent to the third heat-exchanging 
unit; and 

the ?rst through fourth heat-exchanging units are dis 
posed in such a manner that refrigerant ?oWs through 
the ?rst heat-exchanging unit, the second heat-ex 
changing unit, the third heat-exchanging unit and the 
fourth heat exchanging unit, in this order. 


