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REFRGERANT CYCLE DEVICE FOR 
VEHICLE 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is based on Japanese Patent Application 
No. 2004-339040 filed on Nov. 24, 2004, the contents of 
which are incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

The present invention relates to a refrigerant cycle device 
and an arrangement structure of the refrigerant cycle device 
in a vehicle. The refrigerant cycle device includes an ejector 
having a refrigerant decompressing function and a refriger 
ant circulating function, and plural evaporators. The refrig 
erant cycle device can be suitably used for a vehicle air 
conditioner or/and a vehicle refrigerator, for example. 

BACKGROUND OF THE INVENTION 

In a vapor-compression refrigerant cycle device described 
in JP-B1-3322263 (corresponding to U.S. Pat. No. 6,477, 
857 and U.S. Pat. No. 6,574.987), as shown in FIG. 7, an 
ejector 14 is used as a refrigerant decompressing unit and a 
refrigerant circulating unit. Further, a first evaporator 61 is 
located between a refrigerant outlet side of the ejector 14 and 
a gas-liquid separator 63, and a second evaporator 62 is 
located between a liquid refrigerant outlet side of a gas 
liquid separator 63 and a refrigerant suction port 14c of the 
ejector 14. 

In this refrigerant cycle device, refrigerant discharged 
from a compressor 12 is cooled in a refrigerant radiator 13 
to heat water to be supplied. The refrigerant from the 
refrigerant radiator 13 is decompressed in a nozzle portion 
14a of the ejector 14. In contrast, gas refrigerant discharged 
from the second evaporator 62 is drawn using a pressure 
reduction caused by a high-speed refrigerant stream jetted 
from the nozzle portion 14a. The refrigerant drawn from the 
refrigerant Suction port 14c and the refrigerant jetted from 
the nozzle portion 14a are mixed in a diffuser 14b, and the 
pressure of refrigerant is increased by converting the speed 
energy of the refrigerant to the pressure energy of the 
refrigerant. 

In this refrigerant cycle device, only gas refrigerant is 
drawn into the compressor 12 from the gas-liquid separator 
63, and only liquid refrigerant is introduced into the second 
evaporator 62. Therefore, the gas-liquid separator 63 is 
required. Furthermore, by using the single ejector 14, a 
refrigerant circulation into both the first and second evapo 
rators 61, 62 is performed while a refrigerant circulation of 
the ejector 14 is performed. Therefore, it is difficult to 
suitably adjust the flow amount of refrigerant into each of 
the first and second evaporators 61, 62. Accordingly, cooling 
performance of the refrigerant cycle device cannot be effec 
tively improved. 

Furthermore, if the refrigerant cycle device is simply 
arranged in a vehicle, a mounting performance of the 
refrigerant cycle device may be deteriorated, and cooling 
performance of the refrigerant cycle device may be deterio 
rated. 
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2 
SUMMARY OF THE INVENTION 

In view of the above-described problems, it is an object of 
the present invention to provide a refrigerant cycle device 
for a vehicle, which effectively improves cooling perfor 
aCC. 

It is another object of the present invention to improve 
cooling performance and mounting performance of a refrig 
erant cycle device having an ejector, in a vehicle. 

It is further another object of the present invention to 
provide an arrangement structure of a refrigerant cycle 
device in a vehicle. 

According to an aspect of the present invention, a refrig 
erant cycle device for a vehicle includes a compressor which 
compresses refrigerant; a refrigerant radiator for cooling 
high-pressure refrigerant discharged from the compressor; 
an ejector which includes a nozzle for decompressing and 
expanding refrigerant from the refrigerant radiator, a refrig 
erant Suction port from which refrigerant is drawn by a 
refrigerant steam jetted from the nozzle, and a pressure 
increasing portion in which the refrigerant jetted from the 
nozzle and the refrigerant drawn from the refrigerant Suction 
port are mixed and pressure of the refrigerant is increased by 
converting speed energy to pressure energy; a first evapo 
rator located at a downstream side of the ejector and having 
a refrigerant outlet coupled to a refrigerant Suction side of 
the compressor, a first branch passage through which a 
refrigerant downstream side of the refrigerant radiator is 
connected to a refrigerant Suction port of the ejector; a first 
throttle member located in the first branch passage for 
decompressing refrigerant from the refrigerant radiator, a 
second evaporator located in the first branch passage at a 
refrigerant downstream side of the first throttle member; a 
refrigerant Suction pipe between a refrigerant outlet of the 
second evaporator and the refrigerant Suction port of the 
ejector. 

In the refrigerant cycle device, the refrigerant Suction pipe 
is provided to define a part of the first branch passage, and 
an insulating member is provided on a Surface of the 
refrigerant Suction pipe. Furthermore, the ejector, the first 
evaporator, the second evaporator and the refrigerant Suction 
pipe are arranged in a passenger compartment of the vehicle. 
Accordingly, the length of the refrigerant Suction pipe 
between the refrigerant outlet of the second evaporator and 
the refrigerant Suction port of the ejector can be made shorter 
as compared with a case where the ejector and the refrigerant 
Suction pipe are arranged in the engine compartment. There 
fore, the pressure loss in the refrigerant Suction pipe can be 
made Small, and the refrigerant evaporation pressure of the 
second evaporator can be reduced thereby improving the 
cooling performance of the second evaporator. Furthermore, 
the insulating material prevents dew condensation from 
being caused on the Surface of the refrigerant Suction pipe. 

In the refrigerant cycle device, the refrigerant outlet of the 
pressure increasing portion of the ejector can be coupled to 
the first evaporator so that all refrigerant from the pressure 
increasing portion of the ejector is introduced to the first 
evaporator. Alternatively, a second throttle member for 
decompressing the refrigerant from the refrigerant radiator 
can be coupled to a refrigerant inlet of the first evaporator. 
In this case, the refrigerant outlet of the pressure increasing 
portion of the ejector can be coupled to a portion between 
the refrigerant outlet of the first throttle member and the 
refrigerant inlet of the second evaporator. 
The insulating member can be provided to cover all 

Surfaces of the refrigerant Suction pipe and the ejector. 
Furthermore, the first evaporator can be disposed to cool air 
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to be blown into the passenger compartment, and the second 
evaporator can be disposed to cool a refrigerator arranged in 
the passenger compartment. 

In the refrigerant cycle device, there can be provided with 
a second branch passage that is branched from a refrigerant 
downstream side of the refrigerant radiator and is connected 
to a refrigerant outlet side of the first evaporator. Further, a 
second throttle member can be disposed in the second 
branch passage for decompressing refrigerant, and a third 
evaporator can be disposed in the second branch passage at 
a refrigerant downstream side of the second throttle member. 
In this case, the first evaporator can be arranged to cool air 
to be blown toward a front area in the passenger compart 
ment, and the third evaporator can be arranged to cool air to 
be blown toward a rear area in the passenger compartment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
the present invention will become more apparent from the 
following detailed description of preferred embodiments 
made with reference to the accompanying drawings, in 
which: 

FIG. 1 is a schematic diagram showing a refrigerant cycle 
device for a vehicle, according to a first embodiment of the 
present invention; 

FIG. 2 is a schematic diagram showing a mounting state 
of the refrigerant cycle device in a vehicle, according to the 
first embodiment; 

FIG. 3 is a schematic diagram showing a mounting state 
of a refrigerant cycle device in a vehicle, in a comparison 
example: 

FIG. 4 is a schematic diagram showing a refrigerant cycle 
device for a vehicle, according to a second embodiment of 
the present invention; 

FIG. 5 is a schematic diagram showing a mounting state 
of the refrigerant cycle device in a vehicle, according to the 
second embodiment; 

FIG. 6 is a schematic diagram showing a refrigerant cycle 
device for a vehicle, according to a third embodiment of the 
present invention; and 

FIG. 7 is a schematic diagram showing a conventional 
refrigerant cycle device. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will be 
described hereinafter with reference to the accompanying 
drawings. 

First Embodiment 

In the first embodiment, a vapor-compression refrigerant 
cycle device having an ejector, shown in FIG. 1, is typically 
used for a vehicle air conditioner, as an example. The 
refrigerant cycle device includes a refrigerant circulating 
path 11 in which refrigerant flows in this order of a discharge 
side of a compressor 12, a refrigerant radiator 13, an ejector 
14, a first evaporator 15 and a suction side of the compressor 
12. 

In this embodiment, the compressor 12 for compressing 
refrigerant is driven and rotated by a vehicle engine through 
a belt. The compressor 12 is a variable displacement com 
pressor in which a refrigerant discharge capacity can be 
adjusted by adjusting its displacement. For example, the 
displacement is a refrigerant amount discharged from the 
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4 
compressor 12 in per rotation. As the variable displacement 
compressor 12, a Swash-plate type compressor can be used. 
In this case, a pressure (i.e., control pressure) in a Swash 
chamber is changed by an electromagnetic pressure control 
unit 12a, so that an angle of a Swash plate can be electrically 
controlled from an exterior. 
The refrigerant radiator 13 is arranged at a refrigerant 

discharge side of the compressor 12. The refrigerant radiator 
13 cools high-pressure refrigerant discharged from the com 
pressor 12 by performing a heat exchange between the 
high-pressure refrigerant and outside air (i.e., air outside a 
passenger compartment) blown by a cooling fan (now 
shown). 
The ejector 14 is disposed downstream from the refrig 

erant radiator 13 in a refrigerant flow. The ejector 14 is a 
decompression unit for decompressing refrigerant, and is a 
kinetic pump for performing a transporting of a fluid by 
entrainment of a jet flow of a drive fluid injected at a high 
speed. 

Specifically, the ejector 14 includes a nozzle portion 14a 
and a diffuser portion 14b. The nozzle portion 14a decom 
presses and expands refrigerant flowing from the refrigerant 
radiator 13 Substantially in isentropic by reducing a refrig 
erant passage area. The refrigerant flow speed is increased in 
the nozzle portion 14a by converting pressure energy of the 
refrigerant to speed energy of the refrigerant. 
The ejector 14 has a refrigerant suction port 14c from 

which gas refrigerant from a second evaporator 18 is drawn 
by the high speed refrigerant stream jetted from the nozzle 
portion 14a. 
The diffuser portion 14b is positioned at a downstream 

refrigerant side of the nozzle portion 14a and the refrigerant 
suction port 14c. In the diffuser portion 14b, the speed 
energy of refrigerant (dynamic pressure) is converted to the 
pressure energy of refrigerant (stationary pressure) by 
gradually increasing a sectional passage area of the diffuser 
portion 14b. Accordingly, the refrigerant pressure is 
increased in the diffuser portion 14b. 
The refrigerant flowing out of the diffuser portion 14b 

flows into the first evaporator 15. For example, the first 
evaporator 15 is disposed in an air conditioning case of an 
air conditioning unit, arranged in the passenger compart 
ment, to cool air to be blown into the passenger compart 
ment. 

In this case, a first blower 26 (e.g., electrical blower) is 
disposed in the air conditioning unit so that air to be blown 
into the passenger compartment is sent to the first evaporator 
15. Therefore, low-pressure refrigerant decompressed in the 
ejector 14 is evaporated in the first evaporator 15 by absorb 
ing heat from air passing through the first evaporator 15, 
thereby the air to be blown into the passenger compartment 
is dehumidified and cooled. The gas refrigerant evaporated 
in the first evaporator 15 is drawn into the compressor 12, 
and is circulated in the refrigerant circulating path 11. 
A branch passage 16 is formed to be branched from the 

refrigerant circulating path 11 at a branch portion between 
the refrigerant radiator 13 and the ejector 14. The branch 
passage 16 is a refrigerant passage from the refrigerant 
branch portion of the refrigerant circulating path 11 to the 
refrigerant suction port 14c of the ejector 14. 
A throttle mechanism 17 (throttle unit) is provided in the 

branch passage 16, and the second evaporator 18 is arranged 
in the branch passage 16 at a downstream refrigerant side of 
the throttle mechanism 17. For example, the second evapo 
rator 18 is located in a refrigerator mounted on a vehicle, and 
cools air blown by a second blower 27 (e.g., electrical 
blower) located in the refrigerator. 
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The throttle mechanism 17 decompresses high-pressure 
refrigerant from the refrigerant outlet portion of the refrig 
erant radiator 13 into gas-liquid two-phase refrigerant hav 
ing a low temperature and low pressure, and also adjusts a 
flow amount of refrigerant flowing into the second evapo 
rator 18. For example, the throttle mechanism 17 can be 
constructed with a combination structure in which an elec 
tromagnetic valve and a fixed throttle are combined. In this 
case, the electromagnetic valve of the throttle mechanism 17 
switches the refrigerant flow into the second evaporator 18, 
and the fixed throttle of the throttle mechanism 17 adjusts a 
refrigerant flow amount flowing into the second evaporator 
18 when the electromagnetic valve is opened. 
The branch passage 16 is formed by a pipe member, 

which includes a high-pressure side refrigerant pipe 16a 
arranged at an upstream side of the throttle mechanism 17. 
and a refrigerant Suction pipe 16b connected to a refrigerant 
outlet port of the second evaporator 18 and the refrigerant 
suction port 14c of the ejector 14. 
The electromagnetic pressure control device 12a of the 

variable displacement compressor 12, the first and second 
blowers 26, 27, the electromagnetic valve of the throttle 
mechanism 17 are electrically controlled by control signals 
from an electronic control unit (ECU) 25. 

FIG. 2 is a schematic diagram showing a mounting state 
of the refrigerant cycle device in a vehicle. Number 30 
indicates a partition plate (dashboard), which partitions a 
passenger compartment 31 and an engine compartment 32 
from each other in the vehicle. Among the components of 
the refrigerant cycle device, the ejector 14, the first evapo 
rator 15, the throttle mechanism 17, the second evaporator 
18 and the first and second blowers 26, 27 are located in the 
passenger compartment 30. In contrast, the compressor 12 
and the refrigerant radiator 13 are located in the engine 
compartment 32. 
The air conditioning unit, in which the first evaporator 15 

is contained, is generally arranged inside an instrument 
panel at a front portion in the passenger compartment 31. In 
this embodiment, the ejector 14 is arranged integrally with 
the first evaporator 15. The refrigerator having therein the 
second evaporator 18 is generally arranged adjacent to a 
center console of the passenger compartment 31. 

Generally, a necessary cooling capacity of the first evapo 
rator 15 is sufficiently large as compared with a necessary 
cooling capacity of the second evaporator 18. The ejector 14 
is arranged in the passenger compartment 31 at a position 
adjacent to the first evaporator 15 which has the larger 
cooling capacity. 
A pipe connector 36 is arranged in the partition plate 30. 

The refrigerant circulating path 11 is formed by a refrigerant 
pipe member, which includes a first high-pressure refriger 
ant pipe 11 a located in the engine compartment 32, a second 
high-pressure refrigerant pipe 11b located in the passenger 
compartment 31, a first low-pressure refrigerant pipe 11C 
located in the engine compartment 32, and a second low 
pressure refrigerant pipe 11d located in the passenger com 
partment 31. The pipe connector 36 is disposed to connect 
the first high-pressure refrigerant pipe 11a and the second 
high-pressure refrigerant pipe 11b with each other, and to 
connect the first low-pressure refrigerant pipe 11C and the 
second low-pressure refrigerant pipe 11d with each other. 

In this embodiment, because both the ejector 14 and the 
second evaporator 18 are disposed in the passenger com 
partment 31, all the refrigerant Suction pipe 16b arranged at 
the refrigerant outlet side of the second evaporator 18 is 
positioned in the passenger compartment 31. Within the 
refrigerant Suction pipe 16b, low-temperature refrigerant 
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6 
from the refrigerant outlet of the second evaporator 18 flows. 
Accordingly, if a metal outer Surface of the refrigerant 
Suction pipe 16b is directly exposed to the passenger com 
partment 31, dew drops (condensations) are generated on the 
metal outer surface of the refrigerant suction pipe 16b. 

Accordingly, in this embodiment, an insulation material 
33 for preventing dew drops from being generated are 
attached to the metal outer surface of the refrigerant suction 
pipe 16b over the entire length. Similarly, because the 
low-temperature refrigerant also flows into the ejector 14, 
the insulation material 33 for preventing the dew drops from 
being generated are also attached to the metal outer Surface 
of the ejector 14. The attachment range of the insulation 
material 33 covering the refrigerant suction pipe 16b and the 
ejector 14 is indicated in FIG. 2. 

For example, a pipe-shaped insulation material 33 can be 
attached to the metal outer surface of the refrigerant suction 
pipe 16b. Furthermore, a plate-shaped insulation material 33 
can be wound on the metal outer surface of the ejector 14. 
The insulation material 33 can be made of a resin foam 
material (porous resin material). 
The throttle mechanism 17 and the second evaporator 18 

are arranged in the passenger compartment 31 at a position 
adjacent to a floor plate 34. A pipe connector 37 is arranged 
in the floor plate 34. The pipe connector 37 connects the 
high-pressure refrigerant pipe 16a arranged in a space under 
the floor plate 34 and a high-pressure refrigerant pipe 16a'. 
The high-pressure refrigerant pipe 16a' is located in the 
passenger compartment 31 to be positioned at an inlet side 
of the throttle mechanism 17. 

In this embodiment, the pipe connector 36 secured in a 
through hole formed on the partition plate 30 is provided as 
a first communicating device, which is provided close to the 
ejector 14 and the first evaporator 15. A high-pressure 
refrigerant passage provided by the high-pressure refrigerant 
pipe 11a, 11b for the first evaporator 15 is led into the 
passenger compartment 31 through the pipe connector 36. 
The pipe connector 37 secured in a through hole formed on 
the floor plate 34 is provided as a second communicating 
device, which is provided close to the second evaporator 18. 
A high-pressure refrigerant passage provided by the high 
pressure refrigerant pipe 16a, 16.a for the second evaporator 
18 is led into the passenger compartment 31 through the pipe 
connector 37. The pipe connectors 36, 37 are separately 
located on the vehicle. Therefore, the high pressure pipes 
11a, 11b, 16a, and 16a' are mainly arranged on outside the 
passenger compartment. On the contrary, the refrigerant 
suction pipe 16b and the ejector 14, which are kept relatively 
lower temperature, can be arranged in the passenger com 
partment 31. The pipe connector 36 is also provided as a 
communicating device for a common low pressure passage, 
which conduits the refrigerant passed through the first and 
second evaporators 15 and 18, provided by the low pressure 
refrigerant pipes 11c and 11d. 
The components arranged in the engine compartment 32 

may be arranged in a compartment outside the passenger 
compartment, a power source compartment or simply on an 
outside the vehicle in an exposed fashion. In the case of a 
motor driven vehicle or a hybrid vehicle, the compressor 12 
may be driven by an electric motor, and those components 
arranged in the engine compartment 32 may be arranged in 
a motor compartment or a battery compartment. 
The insulation material 33 may cover only a part of inside 

components (i.e., components inside the passenger compart 
ment) Such as the refrigerant Suction pipe 16b and the ejector 
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14. The covered portion with the insulation material 33 is 
designed to reduce or prevent unexpected heat transfer to the 
inside components. 
The throttle mechanism 17 can be arranged in the space 

under the floor plate 34. That is, the throttle mechanism 17 
can be arranged at the side of the high-pressure refrigerant 
pipe 16a, relative to the pipe connector 37. The ECU 25 is 
generally arranged in the passenger compartment 30, but can 
be arranged outside the passenger compartment 30. For 
example, the ECU 25 can be arranged in the engine com 
partment 32. 

Next, operation of the vapor-compression refrigerant 
cycle device will be now described. When the compressor 
12 is driven by the vehicle engine, high-pressure high 
temperature refrigerant compressed in the compressor 12 is 
discharged in the arrow A shown in FIGS. 1 and 2, and flows 
into the refrigerant radiator 13. In this case, when the 
refrigerator is used, electrical power is Supplied to the 
electromagnetic valve of the throttle mechanism 17 so that 
the electromagnetic valve of the throttle mechanism 17 is 
opened. 

High-temperature high-pressure refrigerant from the com 
pressor 12 is cooled and condensed in the refrigerant radia 
tor 13 by performing heat exchange with outside air. Refrig 
erant flowing out of the refrigerant radiator 13 is branched 
into a refrigerant stream flowing through the refrigerant 
circulating path 11 in the arrow B shown in FIGS. 1 and 2. 
and a refrigerant stream flowing through the branch passage 
16 in the arrow C shown in FIGS. 1 and 2. 
The refrigerant flowing through the branch passage 16 is 

decompressed in the throttle mechanism 17 so that a low 
pressure refrigerant can be obtained. The low-pressure 
refrigerant from the throttle mechanism 17 is evaporated by 
absorbing heat from air blown by the second blower 27. 
Therefore, cooling function of the refrigerator can be 
obtained by the second evaporator 18. 
The refrigerant amount flowing through the branch pas 

sage 16, that is, the refrigerant amount flowing into the 
second evaporator 18 can be independently adjusted by the 
fixed throttle of the throttle mechanism 17. For example, as 
the fixed throttle of the throttle mechanism 17, an orifice or 
a capillary tube can be used. Accordingly, the cooling 
capacity of the second evaporator 18 for cooling the space 
of the refrigerator can be controlled by the refrigerant flow 
amount which is adjusted by the fixed throttle and the 
rotational speed (air blowing amount) of the second blower 
27. The gas refrigerant flowing out of the second evaporator 
18 is drawn into the refrigerant suction port 14c of the 
ejector 14. 
The refrigerant flowing through the refrigerant circulating 

path 11 from the refrigerant radiator 13 flows into the nozzle 
portion 14a of the ejector 14, and is decompressed and 
expanded in the nozzle portion 14a. The nozzle portion 14a 
decompresses and expands refrigerant flowing from the 
refrigerant radiator 13 Substantially in isentropic by reducing 
a refrigerant passage area. The refrigerant flow speed is 
increased in the nozzle portion 14a by converting pressure 
energy of the refrigerant to speed energy of the refrigerant. 
That is, the pressure energy of the refrigerant is converted to 
the speed energy of the refrigerant in the nozzle portion 14a, 
and high-speed refrigerant is jetted from a jet port of the 
noZZle portion 14a. At this time, a refrigerant pressure is 
reduced around the jet port of the nozzle portion 14a due to 
the high-speed jet flow of refrigerant, so that gas refrigerant 
evaporated in the second evaporator 18 is drawn from the 
refrigerant Suction port 14c. 
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8 
The refrigerant jetted from the nozzle portion 14a and the 

refrigerant drawn from the refrigerant Suction port 14c are 
mixed at a downstream side of the nozzle portion 14a, and 
flows into the diffuser portion 14b. Because the passage 
sectional area is enlarged in the diffuser portion 14b, the 
speed energy of the refrigerant is converted to the pressure 
energy in the diffuser portion 14b, so that the pressure of 
refrigerant is increased in the diffuser portion 14b. The 
refrigerant flowing out of an outlet port of the diffuser 
portion 14b flows into the first evaporator 15. 

In the first evaporator 15, the refrigerant is evaporated by 
absorbing heat from air passing through the first evaporator 
15 so that air to be blown into the passenger compartment is 
cooled. The gas refrigerant from the first evaporator 15 is 
drawn into the compressor 12 and is compressed in the 
compressor 12 to be circulated in the refrigerant circulating 
path 11. The cool air cooled in the first evaporator 15 is 
blown by the first blower 26 toward the passenger compart 
ment. 

The displacement of the compressor 12 is controlled by 
the ECU 25 so that the refrigerant discharge capacity of the 
compressor 12 is controlled and the refrigerant flow amount 
flowing into the first evaporator 15 can be controlled. 
Furthermore, the rotation speed (air blowing amount) of the 
first blower 26 is controlled by the ECU 25. Accordingly, a 
cooling operation of the first evaporator 15, for cooling the 
passenger compartment, can be controlled by controlling the 
refrigerant discharge capacity of the compressor 12 and the 
rotation speed of the first blower 26. 

In this embodiment, the refrigerant from the diffuser 
portion 14b of the ejector 14 is supplied to the first evapo 
rator 15, and at the same time, the refrigerant in the branch 
passage 16 is Supplied to the second evaporator 18 through 
the throttle mechanism 17. Therefore, cooling function can 
be obtained in both the first and second evaporators 15, 18. 
The refrigerant evaporation pressure of the first evapora 

tor 15 corresponds to the pressure after pressure-increased in 
the diffuser portion 14b. In contrast, because the refrigerant 
outlet side of the second evaporator 18 is coupled to the 
refrigerant Suction-port 14c of the ejector 14, a reduced 
pressure immediately after decompressed at the nozzle por 
tion 14a is applied to the second evaporator 18. 

Accordingly, the refrigerant evaporation pressure of the 
second evaporator 18 can be made lower than the refrigerant 
evaporation pressure of the first evaporator 15. Therefore, 
the refrigerant evaporation temperature of the second evapo 
rator 18 can be made lower than the refrigerant evaporation 
temperature of the first evaporator 15. Thus, a cooling 
function in a relatively low temperature range Suitable to the 
cooling operation in the refrigerator can be obtained by the 
second evaporator 18, while a cooling function in a rela 
tively high temperature range Suitable to the cooling opera 
tion of the passenger compartment can be obtained by the 
first evaporator 15. 

Accordingly, by using the simple structure adding the 
branch passage 16 into the refrigerant circulating path 11, 
both the high and low cooling functions can be simulta 
neously obtained. 
As described above, in this embodiment, the refrigerant 

flow amount supplied to the second evaporator 18 can be 
independently adjusted by the throttle mechanism 17, and 
the refrigerant flow amount supplied to the first evaporator 
15 can be adjusted by controlling the refrigerant discharge 
capacity of the compressor 12 and the throttle characteristics 
of the nozzle portion 14a of the ejector 14. Therefore, the 
refrigerant amount flowing into the first and second evapo 
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rators 15, 18 can be easily adjusted, respectively, in accor 
dance with thermal loads of the first and second evaporators 
15, 18. 

FIG. 3 shows a comparison example of the first embodi 
ment. In the comparison example shown in FIG. 3, because 
the ejector 14 is arranged in the engine compartment 32, the 
refrigerant suction pipe 16b becomes longer. Therefore, 
pressure loss in the refrigerant Suction pipe 16b is increased, 
and the refrigerant evaporation pressure (refrigerant evapo 
ration temperature) of the second evaporator 18 is increased, 
thereby the cooling capacity of the second evaporator 18 is 
reduced. 
By contrast, in the first embodiment, because the ejector 

14 is arranged in the passenger compartment 31 together 
with both the first and second evaporators 15, 18, the ejector 
14 can be arranged relatively close to the second evaporator 
18. Therefore, the length of the refrigerant suction pipe 16b 
can be made Sufficiently short as compared with the com 
parison example of FIG. 3. As a result, the pressure loss of 
the refrigerant suction pipe 16b can be effectively reduced, 
and the refrigerant evaporation pressure (refrigerant evapo 
ration temperature) of the second evaporator 18 can be made 
lower than that in the comparison example. Therefore, the 
cooling capacity of the second evaporator 18 can be 
improved. 

Further, in the comparison example of FIG. 3, the refrig 
erant Suction pipe 16b is connected to the refrigerant Suction 
port 14c of the ejector 14 through the space under the floor 
plate 34 and the engine compartment 32. Therefore, the 
environmental temperature of the refrigerant Suction pipe 
16b is greatly high as compared with the temperature of the 
passenger compartment 31. Thus, heat absorbing amount 
(heat loss) of the refrigerant in the refrigerant Suction pipe 
16b, heat-absorbed from the environmental area, is 
increased. 

In contrast, according to the first embodiment, an entire 
range of the refrigerant Suction pipe 16 is arranged in the 
passenger compartment 31 having a relative low tempera 
ture, and is covered by the insulating material 33. Therefore, 
heat absorbing amount of the refrigerant in the refrigerant 
suction pipe 16b can be effectively restricted. Thus, heat loss 
of the refrigerant in the refrigerant suction pipe 16b can be 
effectively restricted. 

Furthermore, in the comparison example of FIG. 3, the 
ejector 14 is arranged in the engine compartment 32. In this 
case, the number of the refrigerant pipes in the engine 
compartment is increased, and the pipe connection structure 
in the engine compartment becomes complex. By contrast, 
in the first embodiment, only the single high-pressure side 
refrigerant pipe 16a is added in the refrigerant pipe structure 
arranged in the engine compartment 32. Therefore, refrig 
erant pipe connection in the engine compartment can be 
made simple. 

In the first embodiment, the insulating material 33 is 
attached to the outer Surfaces of the refrigerant Suction pipe 
16b and the ejector 14 both of which are made of metal. 
Accordingly, even when the refrigerant Suction pipe 16b 
through which low-temperature refrigerant from the outlet 
of the second evaporator 18 flows is arranged in the pas 
senger compartment, the insulating material 33 prevents air 
in the passenger compartment from being cooled by directly 
contacting the refrigerant Suction pipe 16b and the ejector 
14. Thus, it can prevent dew drops from being caused on the 
surfaces of the refrigerant suction pipe 16b and the ejector 
14. 

In the first embodiment, when the refrigerator mounted to 
the vehicle is not used, electrical power supplied to the 
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10 
electromagnetic valve of the throttle mechanism 17 can be 
stopped. In this case, the electromagnetic valve of the 
throttle mechanism 17 is closed, thereby shutting the refrig 
erant flowing to the second evaporator 18 in the branch 
passage 16. 

In the above-described first embodiment, the throttle 
mechanism 17 arranged in the branch passage 16 for the 
refrigerator is constructed with the electromagnetic valve 
and the fixed throttle. However, the throttle mechanism can 
be constructed with a single flow adjustment valve which is 
formed to adjust a refrigerant passage area. 

Second Embodiment 

The second embodiment will be now described with 
reference to FIGS. 4 and 5. FIG. 4 is a schematic diagram 
showing a refrigerant cycle device of the second embodi 
ment, and FIG. 5 is a schematic diagram showing a mount 
ing state of the refrigerant cycle device in the vehicle 
according to the second embodiment. In the second embodi 
ment, a third evaporator 22 is added in addition to the first 
and second evaporators 15, 18 of the first embodiment. 

In the second embodiment, the branch passage 16 in the 
above-described first embodiment is used as a first branch 
passage 16. Furthermore, a second branch passage 23 is 
provided to be branched from the first branch passage 16 at 
an upstream side position of the throttle mechanism 17 and 
to be joined to a refrigerant outlet side of the first evaporator 
15. That is, the second branch passage 23 is branched from 
the first branch passage 16 at a refrigerant upstream side of 
the throttle mechanism 17 and is joined to the refrigerant 
circulating path 11 at a refrigerant suction side of the 
compressor 12. A throttle mechanism 24 is provided in the 
second branch passage 23, and the third evaporator 22 is 
provided in the second branch passage 23 at a downstream 
refrigerant side of the throttle mechanism 24. 
The second branch passage 23 is formed by a first 

high-pressure side refrigerant pipe 23a arranged in the space 
under the floor plate 34, a second high-pressure side refrig 
erant pipe 23b arranged in the passenger compartment, a first 
low-pressure side refrigerant pipe 23c arranged in the space 
under the floor plate 34, and a low-pressure side refrigerant 
pipe 23d arranged in the passenger compartment. A pipe 
connector 38 is arranged in the floor plate 34, so that the first 
high-pressure side refrigerant pipe 23a is connected to the 
second high-pressure side refrigerant pipe 23b through the 
pipe connector 38, and the first low-pressure side refrigerant 
pipe 23c is connected to the second low-pressure side 
refrigerant pipe 23d through the pipe connector 38. As 
shown in FIGS. 4 and 5, the second high-pressure side 
refrigerant pipe 23b connectable to the pipe connector 38 is 
connected to a refrigerant inlet portion of the throttle mecha 
nism 24, and the second low-pressure side refrigerant pipe 
23d connectable to the pipe connector 38 is connected to a 
refrigerant outlet portion of the throttle mechanism 24. 
Furthermore, the first high-pressure side refrigerant pipe 23a 
connectable to the pipe connector 38 is jointed to the 
high-pressure side refrigerant pipe 16a, and the first low 
pressure side refrigerant pipe 23c connectable to the pipe 
connector 38 is joined to the refrigerant suction side of the 
compressor 12. 
As the throttle mechanism 24, a thermal expansion valve 

can be used, as an example. In this case, a throttle open 
degree of the throttle mechanism 24 can be adjusted so that 
a Super-heating degree of refrigerant at a refrigerant outlet 
portion of the third evaporator 22 can be maintained at a 
predetermined value. A third blower (electrical blower) 29 is 
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disposed to blow air toward the third evaporator 22. The 
refrigerant outlet side of the third evaporator 22 is joined 
with a downstream side of the first evaporator 15, and the 
joined pipe portion is connected to the refrigerant Suction 
side of the compressor 12. Accordingly, the refrigerant 
evaporation pressure of the first and third evaporators 15, 22 
is approximately equal to the refrigerant Suction pressure of 
the compressor 12. 

In the second embodiment, the first evaporator 15 can be 
arranged to cool air to be blown toward a front seat area in 
a passenger compartment, and the third evaporator 22 can be 
arranged to cool air to be blown toward a rear seat area in 
the passenger compartment. Therefore, the front seat area 
and the rear seat area in the passenger compartment can be 
simultaneously cooled in a similar temperature range. Fur 
thermore, the refrigerator can be cooled in a low temperature 
range by using the second evaporator 18. 

In the second embodiment, the ejector 14 is arranged in 
the passenger compartment 31, and the outer Surfaces of the 
ejector 14 and the refrigerant suction pipe 16b are covered 
by the insulating material 33, similarly to the above-de 
scribed first embodiment. Therefore, the cooling perfor 
mance of the second evaporator 18 can be improved, and 
mounting performance of the second evaporator 18 on the 
vehicle can be effectively improved. 

In the second embodiment, when the cooling function of 
the third evaporator 22 for cooling the rear seat area in the 
passenger compartment is stopped by the ECU 25, the 
operation of the third blower 29 is stopped, and the valve of 
the throttle mechanism 24 is closed to shut a refrigerant flow 
into the second branch passage 23. However, even in this 
case, a passage area of the throttle mechanism 24 can be 
electrically adjusted. 

In the second embodiment, the other parts are similar to 
those of the above-described first embodiment. 

Third Embodiment 

The third embodiment of the present invention will be 
now described with reference to FIG. 6. 

In the above-described first and second embodiments, the 
ejector 14 and the first evaporator 15 are connected in series, 
so that the ejector 14 has a flow adjusting function for 
adjusting a flow amount of refrigerant flowing into the first 
evaporator 15, and a pumping function with a refrigerant 
pressure difference between the first evaporator 15 and the 
second evaporator 18. In this case, the elector 14 is need to 
be designed in accordance with the cooling function of the 
first evaporator 15, thereby it is difficult to operate the 
refrigerant cycle having the ejector 14 with a high efficiency. 

In the third embodiment, the ejector 14 is used to have 
only pumping function, and a throttle mechanism 39 is 
provided in the refrigerant circulating path 11 for adjusting 
the flow amount of refrigerant flowing into the first evapo 
rator 15. In this case, the structure of the ejector 14 can be 
easily designed. 
As shown in FIG. 6, the throttle mechanism 39 is arranged 

in the refrigerant circulating path 11 between a refrigerant 
outlet side of the refrigerant radiator 13 and a refrigerant 
inlet side of the first evaporator 15, and the ejector 14 is 
arranged in a refrigerant passage in parallel with the throttle 
mechanism 39. 
As the throttle mechanism 39, a thermal expansion valve 

can be used. In this case, a throttle open degree of the 
thermal expansion valve is adjusted so that the Super-heating 
degree of refrigerant at the refrigerant outlet of the first 
evaporator 15 becomes a predetermined value. 
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Further, the throttle mechanism 17 and the second evapo 

rator 18 are arranged in series in a branch passage 16 
branched from a position between the refrigerant outlet 
portion of the refrigerant radiator 13 and the refrigerant inlet 
portion of the ejector 14. The refrigerant outlet side of the 
second evaporator 18 is connected to the refrigerant Suction 
port 14c of the ejector 14. Furthermore, the refrigerant outlet 
side of the diffuser portion 14b of the ejector 14 is connected 
to the refrigerant circulating path 11 at a position between 
the refrigerant outlet portion of the throttle mechanism 39 
and the refrigerant inlet portion of the first evaporator 15. 
As the throttle mechanism 17 of the first branch passage 

16, various type throttle devices can be used. For example, 
a combination device in which an electromagnetic valve and 
a fixed throttle such as a capillary tube are combined can be 
used as the throttle mechanism 17. 
As shown in FIG. 6, the ejector 14, the refrigerant suction 

pipe 16b, the throttle mechanisms 17, 39, the first and 
second evaporators 15, 18 and the blowers 26, 27 are 
arranged in the passenger compartment 31. Furthermore, 
similarly to the above-described first and second embodi 
ments, the outer surfaces of the refrigerant suction pipe 16b 
and the ejector 14 are covered by the insulating material 33 
(not shown in FIG. 6). 

Next, operation of the third embodiment will be now 
described. When the compressor 12 is operated, the refrig 
erant discharged from the compressor 12 is cooled and 
condensed in the refrigerant radiator 13. The refrigerant 
cooled in the refrigerant radiator 13 can be branched into 
first, second and third refrigerant streams. That is, the first 
refrigerant stream from the refrigerant radiator 13 is decom 
pressed in the throttle mechanism 39, and flows into the first 
evaporator 15. The second refrigerant stream from the 
refrigerant radiator 13 is decompressed in the nozzle portion 
14a of the ejector 14 and is pressurized in the diffuser 14b, 
and flows into the first evaporator 15. Furthermore, the third 
refrigerant stream from the refrigerant radiator 13 is decom 
pressed in the throttle mechanism 17, and is sucked into the 
refrigerant Suction port 14c of the ejector 14 after passing 
through the second evaporator 18. 

In the third embodiment, the ejector 14 has the pumping 
function, in which the refrigerant at the refrigerant outlet 
side of the second evaporator 18 is drawn and is mixed with 
the refrigerant passing through the nozzle portion 14a, and 
the mixed refrigerant is pressurized in the diffuser portion 
14b. Therefore, the refrigerant evaporation pressure of the 
first evaporator 15 is higher than the refrigerant evaporation 
pressure of the second evaporator 18, and a pressure differ 
ence is caused between both the first and second evaporators 
15 and 18. 

Furthermore, in the third embodiment, the flow amount of 
refrigerant flowing into the first evaporator 15 can be 
adjusted by the throttle mechanism 39. Therefore, the struc 
ture of the ejector 14 can be easily set to have a pump 
function with a suitable pressure difference between the first 
and second evaporators 15, 18. Accordingly, the ejector 14 
can be set to have a high efficiency in the refrigerant cycle, 
relative to cycle operation conditions, for example, a com 
pressor rotation speed, an outside air temperature, a space 
temperature to be cooled, etc. 

In addition, because the ejector 14 is arranged in the 
refrigerant cycle to only have a pump function, a fixed 
nozzle can be easily used as the nozzle portion 14a of the 
ejector 14, thereby reducing the product cost. 

In the third embodiment, the ejector 14 is arranged in the 
passenger compartment 31, and the insulating material 33 is 
attached to the surfaces of the ejector 14 and the refrigerant 
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suction pipe 16b. Therefore, cooling performance of the 
second evaporator 18 can be effectively improved, and 
mounting performance of the second evaporator 18 to the 
vehicle can be effectively improved. 

In the third embodiment, the valve operation of the 
throttle mechanisms 17, 39 may be electrically controlled. 

In the third embodiment, the refrigerant outlet side of the 
diffuser portion 14b of the ejector 14 is connected at a 
portion between the refrigerant outlet side of the throttle 
mechanism 39 and the refrigerant inlet side of the first 
evaporator 15. However, the refrigerant outlet side of the 
diffuser portion 14b of the ejector 14 can be connected to the 
refrigerant circulating path 11 at a refrigerant outlet side of 
the diffuser portion 14b. 

Further, in the refrigerant cycle device shown in FIG. 6, 
the second branch passage 23, the throttle mechanism 24 and 
the third evaporator 22 described in the second embodiment 
of FIGS. 4 and 5 can be also provided. In this case, the 
refrigerant outlet side of the diffuser portion 14b of the 
ejector 14 may be connected to the refrigerant inlet side of 
the first evaporator 15, or may be connected to the refrig 
erant inlet side of the third evaporator 22. 

Other Embodiments 

Although the present invention has been described in 
connection with some preferred embodiments thereof with 
reference to the accompanying drawings, it is to be noted 
that various changes and modifications will become appar 
ent to those skilled in the art. 

For example, in the above-described embodiments, the 
second evaporator 18 is used for the cooling operation of a 
refrigerator mounted on a vehicle. However, the first and 
second evaporators 15 and 18 can be used for performing air 
conditioning operation for different areas in the passenger 
compartment of the vehicle. For example, the first evapo 
rator 15 and the second evaporator 18 can be used for 
performing air conditioning in the front seat area and the rear 
seat area within the passenger compartment. 

Alternatively, both the first evaporator 15 and the second 
evaporator 18 can be used for performing the cooling 
operation of a refrigerator. In this case, the first evaporator 
15, in which the refrigerant evaporation temperature is 
relatively high, can be used for a cooling chamber of the 
refrigerator, and the second evaporator 18, in which the 
refrigerant evaporation temperature is relatively low, can be 
used for a freezing chamber of the refrigerator. 

In the above-described embodiments, any refrigerant gen 
erally used in a vapor-compression refrigerant cycle device 
can be used. For example, a Freon group refrigerant, an 
organic compound refrigerant, HC group refrigerant and 
carbon dioxide can be used as the refrigerant. Furthermore, 
the vapor-compression refrigerant cycle device can be used 
as a Super-critical refrigerant cycle device having a pressure 
of a high-pressure side refrigerant higher than the critical 
pressure of the refrigerant or can be used as a refrigerant 
cycle device having a pressure of a high-pressure side 
refrigerant lower than the critical pressure of the refrigerant. 
Here, the organic compound refrigerant is a normally used 
refrigerant composed of carbon, fluorine, chlorine and 
hydrogen. The Freon group refrigerant is for example, hydro 
chloro fluoro carbon (HCFC) group refrigerant or hydro 
fluoro carbon (HFC) group refrigerant. Furthermore, as the 
carbon hydride (HC) group refrigerant, isobutene (R600a). 
propane (R290), etc. can be used. 

Furthermore, a gas-liquid separator can be provided at a 
downstream refrigerant side of the refrigerant radiator. In 
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this case, only liquid refrigerant separated in the gas-liquid 
separator can be introduced to the downstream side of the 
refrigerant radiator 13. 

In the above-described embodiments, a variable displace 
ment compressor can be used as the compressor 12. In this 
case, the displacement of the compressor 12 is controlled by 
the control device 25, so that the refrigerant amount dis 
charged from the compressor 12 can be controlled. Alter 
natively, a fixed displacement compressor can be used as the 
compressor 12. In this case, the compression operation of 
the compressor 12 is controlled by using the clutch 12a, and 
a discharge amount of the refrigerant from the compressor 
12 is controlled by controlling the on/off operation of the 
compressor 12. Further, the rotational speed of the compres 
sor 12 can be electrically controlled. 

In the above-described embodiments, as the nozzle por 
tion 14a, a variable nozzle can be used. In this case, a 
refrigerant flow area (e.g., throttle open degree) of the nozzle 
portion 14a can be changed. 

While the invention has been described with reference to 
preferred embodiments thereof, it is to be understood that 
the invention is not limited to the preferred embodiments 
and constructions. The invention is intended to cover various 
modification and equivalent arrangements. In addition, 
while the various elements of the preferred embodiments are 
shown in various combinations and configurations, which 
are preferred, other combinations and configuration, includ 
ing more, less or only a single element, are also within the 
spirit and scope of the invention. 
What is claimed is: 
1. A refrigerant cycle device for a vehicle, comprising: 
a compressor which compresses refrigerant; 
a refrigerant radiator for cooling high-pressure refrigerant 

discharged from the compressor, 
an ejector which includes a nozzle for decompressing and 

expanding refrigerant from the refrigerant radiator, a 
refrigerant Suction port from which refrigerant is drawn 
by a refrigerant steam jetted from the nozzle, and a 
pressure-increasing portion in which the refrigerant 
jetted from the nozzle and the refrigerant drawn from 
the refrigerant Suction port are mixed and pressure of 
the refrigerant is increased by converting speed energy 
to pressure energy; 

a first evaporator for evaporating refrigerant flowing out 
of the pressure-increasing portion of the ejector, the 
first evaporator being located at a downstream side of 
the ejector and having a refrigerant outlet coupled to a 
refrigerant Suction side of the compressor, 

a first branch passage through which a refrigerant down 
stream side of the refrigerant radiator is connected to a 
refrigerant Suction port of the ejector, 

a first throttle member, located in the first branch passage, 
for decompressing refrigerant from the refrigerant 
radiator, 

a second evaporator for evaporating refrigerant to be 
drawn into the refrigerant Suction port, the second 
evaporator being located in the first branch passage at 
a refrigerant downstream side of the first throttle mem 
ber, wherein the ejector, the first evaporator and the 
second evaporator are arranged in a passenger com 
partment of the vehicle: 

a refrigerant Suction pipe between a refrigerant outlet of 
the second evaporator and the refrigerant Suction port 
of the ejector, the refrigerant Suction pipe being pro 
vided to define a part of the first branch passage; and 

an insulating member provided on a surface of the refrig 
erant Suction pipe, 
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wherein the refrigerant Suction pipe is arranged in the 
passenger compartment. 

2. The refrigerant cycle device according to claim 1, 
wherein the insulating member is provided to cover all 
Surfaces of the refrigerant Suction pipe and the ejector. 

3. The refrigerant cycle device according to claim 1, 
wherein the compressor and the refrigerant radiator are 
arranged in an engine compartment of the vehicle. 

4. The refrigerant cycle device according to claim 1, 
wherein: 

the first evaporator is disposed to cool air to be blown into 
the passenger compartment; and 

the second evaporator is disposed to cool a refrigerator 
arranged in the passenger compartment. 

5. The refrigerant cycle device according to claim 1, 
wherein the second evaporator has a refrigerant evaporation 
pressure that is lower than a refrigerant evaporation pressure 
of the first evaporator. 

6. The refrigerant cycle device according to claim 1, 
further comprising: 

a second branch passage branched from a refrigerant 
downstream side of the refrigerant radiator and con 
nected to a refrigerant outlet side of the first evaporator; 

a second throttle member, disposed in the second branch 
passage, for decompressing refrigerant; and 

a third evaporator disposed in the second branch passage 
at a refrigerant downstream side of the second throttle 
member. 

7. The refrigerant cycle device according to claim 6, 
wherein: 

the first evaporator has a refrigerant evaporation pressure 
that is approximately equal to a refrigerant evaporation 
pressure of the third evaporator; 

the first evaporator is arranged to cool air to be blown 
toward a front area in the passenger compartment; and 

the third evaporator is arranged to cool air to be blown 
toward a rear area in the passenger compartment. 

8. A refrigerant cycle device for a vehicle, comprising: 
a compressor which compresses refrigerant; 
a refrigerant radiator for cooling high-pressure refrigerant 

discharged from the compressor, 
a first throttle member which decompresses refrigerant at 

a downstream side of the refrigerant radiator; 
a first evaporator for evaporating refrigerant flowing out 

of the first throttle member, the first evaporator having 
a refrigerant outlet coupled to a refrigerant Suction side 
of the compressor, 

an ejector which includes a nozzle for decompressing and 
expanding refrigerant from the refrigerant radiator, a 
refrigerant Suction port from which refrigerant is drawn 
by a refrigerant steam jetted from the nozzle, and a 
pressure-increasing portion in which the refrigerant 
jetted from the nozzle and the refrigerant drawn from 
the refrigerant Suction port are mixed and pressure of 
the refrigerant is increased by converting speed energy 
to pressure energy; 

a first branch passage through which a refrigerant down 
stream side of the refrigerant radiator is connected to a 
refrigerant Suction port of the ejector, 

a second throttle member, located in the first branch 
passage, for decompressing refrigerant from the refrig 
erant radiator; 

a second evaporator for evaporating refrigerant to be 
drawn into the refrigerant Suction port, the second 
evaporator being located in the first branch passage at 
a downstream refrigerant side of the second throttle 
member, wherein the ejector, the first evaporator and 
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the second evaporator are arranged in a passenger 
compartment of the vehicle: 

a refrigerant Suction pipe between a refrigerant outlet of 
the second evaporator and the refrigerant Suction port 
of the ejector, the refrigerant Suction pipe being pro 
vided to define a part of the first branch passage; and 

an insulating member provided on a surface of the refrig 
erant Suction pipe, 

wherein the refrigerant Suction pipe is arranged in the 
passenger compartment. 

9. The refrigerant cycle device according to claim 8. 
wherein the pressure increasing portion of the ejector has a 
refrigerant outlet coupled to a refrigerant inlet side of the 
first evaporator. 

10. The refrigerant cycle device according to claim 8. 
wherein the insulating member is provided to cover all 
Surfaces of the refrigerant Suction pipe and the ejector. 

11. The refrigerant cycle device according to claim 8. 
wherein the compressor and the refrigerant radiator are 
arranged in an engine compartment of the vehicle. 

12. The refrigerant cycle device according to claim 8. 
wherein: 

the first evaporator is disposed to cool air to be blown into 
the passenger compartment; and 

the second evaporator is disposed to cool a refrigerator 
arranged in the passenger compartment. 

13. The refrigerant cycle device according to claim 8. 
wherein the second evaporator has a refrigerant evaporation 
pressure that is lower than a refrigerant evaporation pressure 
of the first evaporator. 

14. The refrigerant cycle device according to claim 8. 
further comprising: 

a second branch passage branched from a refrigerant 
downstream side of the refrigerant radiator and con 
nected to a refrigerant outlet side of the first evaporator; 

a third throttle member, disposed in the second branch 
passage, for decompressing refrigerant; and 

a third evaporator disposed in the second branch passage 
at a downstream side of the third throttle member. 

15. The refrigerant cycle device according to claim 14, 
wherein: 

the first evaporator has a refrigerant evaporation pressure 
that is approximately equal to a refrigerant evaporation 
pressure of the third evaporator; 

the first evaporator is arranged to cool air to be blown 
toward a front area in the passenger compartment; and 

the third evaporator is arranged to cool air to be blown 
toward a rear area in the passenger compartment. 

16. A refrigerant cycle device in a vehicle, comprising: 
a compressor which compresses refrigerant, the compres 

Sor being arranged outside a passenger compartment; 
a refrigerant radiator, arranged outside the passenger 

compartment, for cooling high-pressure refrigerant dis 
charged from the compressor; 

an ejector which includes a nozzle for decompressing and 
expanding refrigerant from the refrigerant radiator, and 
a refrigerant Suction port from which refrigerant is 
drawn by a refrigerant steam jetted from the nozzle; 

a first evaporator located at a downstream side of the 
ejector and having a refrigerant outlet coupled to a 
refrigerant Suction side of the compressor, 

a second evaporator for evaporating refrigerant from the 
refrigerant radiator, the second evaporator having a 
refrigerant outlet; and 

a refrigerant Suction pipe between the refrigerant outlet of 
the second evaporator and the refrigerant Suction port 
of the ejector, 
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wherein the ejector, the first evaporator, the second evapo 
rator and the refrigerant Suction pipe are arranged in the 
passenger compartment. 

17. The refrigerant cycle device according to claim 16, 
further comprising: 

an insulating member at least covers a part of components 
arranged in the passenger compartment including the 
refrigerant Suction pipe. 

18. The refrigerant cycle device according to claim 16, 
wherein the first evaporator and the second evaporator are 
separately located in the passenger compartment, the refrig 
erant cycle device further comprising: 

a first communicating device, provided close to the first 
evaporator, through which a high-pressure refrigerant 
passage for the first evaporator is led into the passenger 
compartment; and 
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a second communicating device, provided close to the 

second evaporator, through which a high-pressure 
refrigerant passage for the second evaporator is led into 
the passenger compartment. 

19. The refrigerant cycle device according to claim 16, 
wherein: 

the first evaporator is disposed to cool air to be blown into 
the passenger compartment; and 

the second evaporator is disposed to cool a refrigerator 
arranged in the passenger compartment. 

20. The refrigerant cycle device according to claim 16, 
wherein the second evaporator has a refrigerant evaporation 
pressure that is lower than a refrigerant evaporation pressure 
of the first evaporator. 

k k k k k 


