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An air conditioning system for a vehicle has a refrigerant 
cycle device which has an evaporator and a compressor and 
in which refrigerant is discharged from the compressor to be 
evaporated in the evaporator so that air passing the evapo- 
rator is cooled to be blown into a passenger compartment of 
the vehicle. The control unit drives the compressor at a 
control value which is determined based on at least one of 
a pressure of the refrigerant in the refrigerant cycle device 
and an outside-air temperature outside the passenger com- 
partment, when the control unit actuates the compressor. 
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FIG. 2 
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FIG. 8 
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AIR CONDITIONING SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based on a Japanese Patent 
Application No. 2006-157833 filed on Jun. 6, 2006 and a 
Japanese Patent Application No. 2007-131004 filed on May 
16, 2007, the disclosures of which are incorporated herein 

by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to an air conditioning 
system. The air conditioning system can be suitably used for 
a vehicle, for example. 

BACKGROUND OF THE INVENTION 

[0003] Generally, with reference to JP-5-85142A, an air 
conditioning system for a vehicle performs a PID control 
based on an actual value of an air temperature of a down- 
stream side with respect to an evaporator at an outlet portion 
of the evaporator of a refrigerant cycle and a target value of 
the air temperature. In the air conditioning system, the 
capacity of the compressor is adjustable according to a 
calculated control value. 
[0004] However, as shown in FIG. 11, in the PID control 
of the air conditioning system disclosed in JP-5-85142A, 
when an air conditioner switch becomes ON, a control signal 
of a predetermined control value G(0) is sent to the com- 
pressor so that the compressor is driven at a predetermined 
output. 
[0005] The control value G(0) (referring to alternate long 
and short dashed line in FIG. 11) is the control signal for 
taking seriously the cooling capability which is necessary in 
summer or the like. Therefore, with the air conditioner 
switch being ON, the evaporator temperature will become 
low (referring to FIG. 11). In this case, when the heat load 
is a low, the refrigerant flow amount in the refrigerant cycle 
will become excessively much. Thus, the evaporator tem- 
perature will be lower than a target value TEO. 
[0006] That is, in the case where the temperature in the 
passenger compartment of the vehicle is high in the summer 
or the like, the difl'erence between the actual value of the air 
temperature of the downstream side of the evaporator at the 
startup of air conditioning and the target value TEO is large, 
and the capability of the compressor is greatly changed. 
Therefore, the air temperature of the downstream side of the 
evaporator will overshoot the target value TEO, with refer- 
ence to FIG. 11. 
[0007] In this case, the temperature of the evaporator may 
become excessively low so that the evaporator freezes. 
Therefore, bad smell adhered to the evaporator will be 
liberated to be blown into the passenger compartment along 
with air-conditioning air, thus discomforting passengers. 

SUMMARY OF THE INVENTION 

[0008] In view of the above-described disadvantage, it is 
an object of the present invention to provide an air condi- 
tioning system in which an evaporator is restricted from 
freezing while a cooling capability is maintained. 
[0009] According to a first aspect of the present invention, 
an air conditioning system for a vehicle has a refrigerant 
cycle device which has an evaporator and a compressor and 
in which refrigerant is discharged from the compressor to be 

evaporated in the evaporator so that air passing the evapo- 
rator is cooled to be blown into a passenger compartment of 
the vehicle, and a control unit which calculates a control 
value for determining a driving output of the compressor to 
control an operation of the compressor. The control unit 
drives the compressor by the control value which is deter- 
mined based on a pressure of the refrigerant in the refrig- 
erant cycle device, when the control unit actuates the com- 
pressor. 

[0010] In this case, when the compressor is actuated, the 
control unit determines the control value of the compressor 
based on the pressure in the refrigerant cycle device to 
control the driving output. Therefore, the operation at an 
excessive control value with respect to the heat load exerted 
on the evaporator at the startup can be restricted. Thus, the 
overshoot of the air temperature of the downstream side of 
the evaporator due to overcooling of the evaporator can be 
reduced, and the freeze of the evaporator can be reduced. 
Moreover, unpleasant smell leaking into the passenger com- 
partment can be reduced, because of the reduction of the 
freeze. 

[0011] Preferably, the control unit determines the control 
value based on the pressure of the refrigerant in the refrig- 
erant cycle device and an outside-air temperature outside the 
passenger compartment. 

[0012] Because the pressure balance point of the refriger- 
ant varies in response to the outside air temperature, the heat 
load exerted on the evaporator at the startup can be sub- 
stantially detected. Thus, the freeze of the evaporator can be 
substantially restricted. 

[0013] According to a second aspect of the present inven- 

tion, an air conditioning system for a vehicle has a refrig- 
erant cycle device which has an evaporator and a compres- 
sor and in which refrigerant is discharged from the 
compressor to be evaporated in the evaporator so that air 
passing the evaporator is cooled to be blown into a passenger 
compartment of the vehicle, and a control unit which cal- 
culates a control value for determining a driving output of 
the compressor to control an operation of the compressor. 
The control unit drives the compressor by the control value 
which is determined based on an outside air temperature 
outside a passenger compartment of the vehicle, when the 
control unit actuates the compressor. 

[0014] In this case, when the compressor is actuated, the 
control unit determines the control value of the compressor 
based on the outside air temperature outside the passenger 
compartment to control the driving output. Therefore, the 
operation at an excessive control value with respect to the 
heat load exerted on the evaporator at the startup can be 
restricted. Thus, the overshoot of the air temperature of the 
downstream side of the evaporator due to overcooling of the 
evaporator can be reduced, and the freeze of the evaporator 
can be reduced. 

[0015] According to a third aspect of the present inven- 

tion, a refrigerant cycle device which has an evaporator and 
a compressor and in which refrigerant is discharged from the 
compressor to be evaporated in the evaporator so that air 
passing the evaporator is cooled to be blown into a passenger 
compartment of the vehicle, and a control unit which cal- 
culates a control value for determining a driving output of 
the compressor to control an operation of the compressor. 
The control unit drives the compressor by the control value 
which is determined based on at least one of a pressure of 
refrigerant in the refrigerant cycle device and an outside air 
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temperature outside the passenger compartment, when a 
control value setting condition for setting the driving output 
of the compressor is detected after a startup of the compres- 
sor. 

[0016] In this case, when the control value setting condi- 
tion for setting the driving output of the compressor is 
detected after the startup of the compressor, the control value 
is determined based on at least one of the pressure of 
refrigerant in the refrigerant cycle device and the outside air 
temperature. Therefore, the operation at an excessive control 
value with respect to the heat load exerted on the evaporator 
at the startup can be restricted. Thus, the freeze of the 
evaporator can be reduced, and the capability of the com- 
pressor can be efficiently provided without being exces- 
sively lowered. 

[0017] Preferably, the control value setting condition is 
that a predetermined period of time has elapsed since the 
control unit starts the control for determining the control 
value to actuate the compressor. 

[001S] Thus, the control for dealing with the control delay 
(time lag) at the startup of the compressor, or the control for 
determining the state where the possibility of freezing is low 
in response to the time can be performed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Other objects, features and advantages of the 
present invention will become more apparent from the 
following detailed description made with reference to the 
accompanying drawings, in which: 

[0020] FIG. 1 is a schematic block view showing an air 
conditioning system according to a first embodiment of the 
present disclosure; 

[0021] FIG. 2 is a flow chart showing basic control steps 
of the air conditioning system according to the first embodi- 
ment; 

[0022] FIG. 3 is a flow chart showing a control procedure 
of a compressor driving output step according to the first 
embodiment; 

[0023] FIG. 4 is a graph showing a control map used for 
a calculation of a refrigerant flow amount based on an 
outside-air temperature according to the first embodiment; 

[0024] FIG. 5 is a graph showing a control map which 
indicates relations between the refrigerant flow amount and 
a refrigerant pressure and is used for a calculation of a 
control value according to the first embodiment; 

[0025] FIG. 6 is a graph showing a control map which is 
used for the calculation of the control value based on the 
refrigerant pressure according to the first embodiment; 

[0026] FIG. 7 is a chart showing a calculation process of 
a control value in a control procedure of a compressor 
driving output step according to a second embodiment of the 
present disclosure; 

[0027] FIG. S is a flow chart showing a control procedure 
of a compressor driving output step according to a third 
embodiment of the present disclosure; 

[002S] FIG. 9 is a flow chart showing a control procedure 
of a compressor driving output step according to a fourth 
embodiment of the present disclosure; 

[0029] FIG. 10 is a flow chart showing a control of a 
compressor of an air conditioning system according to a fifth 
embodiment of the present disclosure; and 

[0030] FIG. 11 is a time chart showing a comparison 
between the present disclosure and a prior art, with a control 
value and an evaporator temperature varying after startup of 
a compressor. 

DETAILED DESCRIPTION OF THE 
EXAMPLED EMBODIMENTS 

First Embodiment 

[0031] An air conditioning system for a vehicle according 
to a first embodiment of the present invention will be 
described with reference to FIGS. 1-7. 
[0032] The air conditioning system has an air conditioner 
case 6 in which apparatuses for air-conditioning are housed, 
a refrigerant cycle device 21, and a control unit 20. Refrig- 
erant for absorbing heat from blown air to cool blown air is 
circulated in the refrigerant cycle device 21 to flow through 
an evaporator 9 which is housed in the air conditioner case 
6. The control unit 20 controls a driving output of a 
compressor 1 (which discharges refrigerant to the side of 
evaporator 9) by adjusting (changing) the control value of 
the compressor 1, to control the capability of the compressor 
1. 
[0033] The air conditioner case 6 can be used for a 
front-seat air conditioner unit and arranged in an instrument 
panel at the front portion of the vehicle to air-condition the 
front seat side of the passenger compartment. Moreover, the 
air conditioner case 6 can be also used for a rear-seat air 
conditioner unit and arranged in a trunk room or at a side 
trim or the like of the vehicle, to air-condition the field of the 
rear seat side in the passenger compartment. 

[0034] The refrigerant cycle device 21 is provided therein 
with a refrigerant cycle in which refrigerant is circulated 
from the discharge side of the compressor 1 to the evapo- 
rator 9 through a condenser 3, a receiver 4 and an expansions 
valve 5 which is a decompression means. In this case, a 
pressure sensor 14 for detecting a pressure of refrigerant in 
the refrigerant cycle is arranged at the refrigerant passage of 
the discharge side of the compressor 1. 
[0035] The compressor 1, which can be driven by an 
engine 15 mounted to the vehicle, has a capacity adjustment 
unit 2 which adjusts the discharge capacity of the compres- 
sor 1 according to a command from the control unit 20. 
[0036] In the case where the capacity adjustment unit 2 is 
constructed of an electromagnetic valve apparatus, the 
capacity adjustment unit 2 can change the discharge capacity 
of the compressor 1 by a control electrical current supplied 
for the capacity adjustment unit 2. 
[0037] The discharge capacity is proportional to the con- 
trol electrical current supplied for the capacity adjustment 
unit 2. With the control electrical current becoming smaller, 
the discharge capacity of the compressor 1 will become 
larger (for example, discharge amount of refrigerant of the 
compressor 1 will become larger). In this case, the discharge 
amount of the compressor 1 can be continuously changed 
from about 0% to 100%. 
[003S] The refrigerant in the refrigerant cycle device 21 
can be circulated to flow through the compressor 1, the 
condenser 3, the receiver 4, the expansion valve 5 and the 
evaporator 9. In the compressor 1, the refrigerant is com- 
pressed to have a high temperature and a high pressure. The 
high-pressure gas refrigerant discharged from the compres- 
sor 1 is introduced to the condenser 3. In the condenser 3, the 
gas refrigerant is heat-exchanged with exterior air blown by 
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a fan (not shown) for cooling, to be heat-radiated and 
condensed. Refrigerant having passed through the condenser 
3 is separated into liquid-phase refrigerant and gas-phase 
refrigerant in the receiver 4, and the liquid-phase refrigerant 
is accumulated in the receiver 4. 

[0039] Then, in the expansion valve 5, the high-pressure 
liquid refrigerant from the receiver 4 is decompressed into a 
gas-liquid diphase state having a low pressure. The decom- 
pressed low-pressure refrigerant is evaporated in the evapo- 
rator 9 by absorbing heat from blown air. The gas refrigerant 
having been evaporated in the evaporator 9 is sucked into the 
compressor 1 again to be compressed therein. 

[0040] The valve opening degree of the expansion valve 5 
can be also automatically adjusted so that the overheat 
degree of the refrigerant at the outlet of the evaporator 9 can 
be maintained at a predetermined value. The compressor 1, 
the condenser 3, the receiver 4 and the like of the refrigerant 
cycle device 21 can be arranged in an engine cabin (not 
shown) of the vehicle. 

[0041] The air conditioner case 6 has therein an air pas- 
sage through which air is blown into a passenger compart- 
ment of the vehicle. An outside/inside air switching box (not 
shown) having an inside air inlet and an outside air inlet is 
arranged at the substantially most upstream portion of the air 
passage. 

[0042] An outside/inside air switching door (not shown) is 
rotatably arranged in the outside/inside air switching box. 
The outside/inside air switching door is driven by a servo 
motor or the like, to switch an inside air mode where inner 
air (air in passenger compartment) is introduced to the air 
passage through the inside air inlet and an outside air mode 
where exterior air (air outside passenger compartment) is 
introduced to the air passage through the outside air inlet. 

[0043] A blower S is arranged at the downstream side of 
the outside/inside air switching box to cause an air flow 
toward the inner side of the passenger compartment. The 
blower S includes a blowing fan of a centrifugal type which 
is driven by a motor 7. The evaporator 9 for cooling air 
flowing in the air passage is arranged at the downstream side 
with respect to the blower S. The evaporator 9 is a cooling 
heat exchanger for cooling blown air from the blower S. 
[0044] A heater core 11 for heating air having been cooled 
by the evaporator 9 is arranged at the downstream side with 
respect to the evaporator 9. The heater core 11, where 
cooling water of the engine 15 is used as a heat source, is a 
heating heat-exchanger for heating air having passed 
through the evaporator 9. A bypass passage in which air 
flows to bypass the heater core 11 is arranged at the side of 
the heater core 11. The temperature of cooling water of the 
engine 15 can be detected by a water temperature sensor 16. 
[0045] The actual temperature of the evaporator 9 can be 
detected by an evaporator temperature sensor 12 which can 
be constructed by a fin sensor and the like. Moreover, the 
actual temperature of air of the downstream side of the 
evaporator 9 can be detected by an evaporator-rear tempera- 
ture sensor 13. 
[0046] The air mixing door 10 is rotatably arranged 
between the evaporator 9 and the heater core 11 and driven 

by a servo motor, so that the rotation position and the 
opening degree of the air mixing door 10 are adjustable. By 
adjustment of the opening degree of the air mixing door 10, 
warm air amount passing through the heater core 11 and cool 
air amount which passes through the bypass passage to 

bypass the heater core 11 can be adjusted. Thus, blowing-out 
temperature of air blown into the passenger compartment 
can be adjusted. 
[0047] A defroster outlet (defroster blowing-out port 
which is not shown) through which conditioned air is blown 
toward window glass of the vehicle, a face outlet (not 
shown) through which conditioned air is blown toward the 
upper portion of the passenger, and a foot outlet (not shown) 
through which conditioned air is blown toward the lower 
portion of the passenger are arranged at the substantially 
most downstream portion of the air passage in the air 
conditioner case 6. 
[004S] The control unit 20 (e. g. , electrical control unit) 
can be constructed of a microcomputer including a CPU, a 
ROM, a ROM and the like and peripheral circuits thereof. 
The control unit 20 can perform various calculations and 
processes based on a control program for air-conditioning 
which is memorized in the ROM, for example. 
[0049] Sensor detection signals from an inside air sensor 
17, an outside air sensor 1S, a solar radiation sensor 19, a 
pressure sensor 14, the evaporator temperature sensor 12, 
the evaporator-rear temperature sensor 13, a water temperate 
sensor 16 and the like, and operation signals from an air 
conditioner control panel are inputted into the control unit 
20. The air conditioner control panel is arranged near the 
instrument panel of the front side of the driver seat in the 
passenger compartment, and provided with multiple 
switches operated by a driver and/or the passenger. 
[0050] For example, the switches can include a tempera- 
ture setting switch for outputting a signal for setting the 
temperature of the inner side of the passenger compartment, 
a switch for outputting a signal for manually setting the 
inside air mode and the outside air mode, a blowing-out 
mode switch for outputting a signal for manually setting the 
face mode, a bi-level mode, the foot mode, a foot defroster 
mode and the defroster mode, a wind amount setting switch 
for outputting a signal for manually switching the blower S 
between ON and OFF and switching the wind amount of the 
blower S, and an air conditioner switch for switching the 
compressor 1 between an operation state and a halt state. 

[0051] The control unit 20 is connected with the motor or 
the servo motor and the like which are electrical driving 
units of the apparatuses, so that the operation of the appa- 
ratuses is controlled via output signals of the control unit 20. 
[0052] As shown in step S340 and step S350 in FIG. 3 
(described later), the control unit 20 calculates the control 
current (electrical current for control) supplied for the capac- 
ity adjustment unit 2 of the compressor 1 by a PID control, 
based on the detected air temperature (evaporator-rear tem- 
perature) of the downstream side of the evaporator 9 and a 
target air temperature (target evaporator-rear temperature) of 
the downstream side of the evaporator 9 which is calculated 
from the temperature set by the temperature setting switch. 
Thus, the control unit 20 determines the control value of the 
compressor 1 to control the capability of the compressor 1. 
That is, the control unit 20 performs a feedback control so 
that the air temperature of the output side of the evaporator 
9 is substantially equal to the target air temperature, and a 
control so that the temperature of conditioned air blown into 
the passenger compartment has a suitable value. 

[0053] Next, the air conditioning control by the control 
unit 20 will be described with reference to FIG. 2. 
[0054] At first, when an ignition switch becomes ON so 
that the control unit 20 is power-supplied, the execution of 



US 2007/0277544 A1 Dec. 6, 2007 

the control program beforehand memorized will be started. 
Thus, at step S100, a part of the memorization content of the 
data process media such as the RAM is initialized. 
[0055] Next, at step S110, the control unit 20 fetches 
(reads-in) the various data into the data process media. That 
is, the operation signals from the various switches at the air 
conditioner control panel and the detection signals from the 
various sensors are inputted. 

[0056] Then, at step S120, a target blowing-out tempera- 
ture TAO is calculated based on these signals and a calcu- 
lation formula memorized in the control program. 
[0057] Next, at step S130, the control unit 20 calculates a 
blower control voltage which is applied to the motor 7 of the 
blower S based on the target blowing-out temperature TAO 
calculated at step S120, and determines the blown air 
amount (wind amount) of the blower S. Based on control 
property patterns which are beforehand determined, the 
blower control voltages can be calculated to be respectively 
suitable for the target blowing-out temperatures TAO. 
[005S] Then, at step S140, the control unit 20 calculates 
the opening degree (%) of the air mixing door 10 based on 
the above-described memorized data and calculation for- 
mula memorized in the control program. 
[0059] Next, at step S150, the control unit 20 processes a 
window defogging control. In the window defogging con- 
trol, when the inlet mode is the inside air mode and the outlet 
mode is the foot mode, the wind amount of the defroster 
mode is changed in response to the time elapsing while 
heating the lower portion of the passenger as the foot mode. 
[0060] At step S160, the control unit 20 controls the 
driving output of the compressor 1. The subroutine of step 
S160 is shown in FIG. 3, and will be described later. 

[0061] After step S160, step S170 will be performed. At 
step S170, the control unit 20 outputs a control signal so that 
the blower control voltage determined at step S130 can be 
provided. Then, at step S1SO, the control unit 20 outputs a 
control signal to the servo motor of the air mixing door 10 
so that the air mixing door 10 has the opening degree 
determined at the step S140. 
[0062] At step S190, the control unit 20 outputs control 
signals to the servo motors of the blowing-out port switching 
doors (outlet switching doors which are not shown) so that 
the outlet modes having been set can be provided. There- 
after, the process shown in FIG. 2 is repeated from step 
S100. 
[0063] Next, the subroutine of the driving output step (step 
S160) of the compressor 1 will be described with reference 
to FIG. 3. 
[0064] At first, at step S300, the control unit 20 determines 
whether or not the driving of the compressor for this time is 
an initial driving since the ignition switch becomes ON so 
that the control unit 20 is power-supplied. 
[0065] In the case where the control unit 20 determines 
that the driving of the compressor for this time is the initial 
driving, step S310 will be performed. At step S310, the 
control unit 20 calculates the control value G1 for deter- 
mining the driving output of the compressor 1. The control 
value is a ratio of the driving output to the maximum 
capability of the compressor 1, for example, a duty ratio 
used as the driving signal inputted to the compressor 1. 
[0066] Specifically, at step S310, the control value G1 is 
calculated based on the refrigerant pressure Ph(MPa) in the 
refrigerant cycle device 21, by using a control property 
which indicates the relation between the detected refrigerant 

pressure and the control value. In this case, the detection 
position of the refrigerant pressure is not limited. That is, the 
refrigerant pressure can be detected at any position in the 
refrigerant cycle device 21. For example, the refrigerant 
pressure can be detected by the pressure sensor 14 at the 
high-pressure part of the refrigerant cycle device 21. The 
control property can be consisted of map type data which are 
beforehand memorized in the microcomputer. 

[0067] Next, parameters used in the calculation of the 
control value G1 will be described with reference to FIGS. 
4-6. 
[006S] FIG. 4 is a control map used for the calculation of 
the refrigerant flow amount F based on the outside-air 
temperature TAM. FIG. 5 is a control map which shows 
relations between the refrigerant flow amounts F and the 
refrigerant pressures Ph (which is proportional to refrigerant 
density) and is used for the calculation of the control value 
G. FIG. 6 is a control map used for the calculation of the 
control value G based on the refrigerant pressure Ph. 

[0069] The air conditioning system is provided with the 
control map having the control property (as shown in FIG. 
4) between the outside-air temperature (which indicates heat 
load) and the refrigerant flow amount. The control map is a 
one-to-one function through which a single value A of the 
refrigerant flow amount F is determined with respect to a 
certain value T1 of the outside-air temperature. According to 
the control map, the refrigerant flow amount will increase in 
response to an increase of the outside-air temperature (in- 
crease of heat load). Thus, at the heat load whose level can 
be recognized by the detected outside-air temperature, the 
air conditioning system can calculate the refrigerant flow 
amount by which the evaporator temperature can early reach 
the target value TEO without overshooting as shown in FIG. 
11. 
[0070] Thus, air conditioning system calculates the control 
value which satisfies the refrigerant flow amount value A 
calculated based on the outside-air temperature value T1, by 
using the memorized control map shown in FIG. 5. The 
control map is consisted of one-to-one functions (which are 
respectively indicated by curves P3-P1, for example, ) 
through each of which the single value of the control value 
can be determined based on the value of the refrigerant 
pressure Ph with respect to the refrigerant flow amount value 
A which is to be ensured. According to the control map, the 
control value will become large (that is, driving output of 
compressor will become large) in response to the increase of 
the refrigerant flow amount which is to be ensured. 

[0071] The curves in FIG. 5 respectively correspond to, 
for example, the values P1-P3 of the refrigerant pressure 
which is proportional to the refrigerant density. In this case, 
the pressure value P3 is largest among P1-P3, and the 
pressure value P1 is smallest among P1-P3. Thus, the 
density value corresponding to the pressure value P3 is 
largest, and the density value corresponding to the pressure 
value P1 is smallest. 

[0072] That is, in the case of the pressure value P1, the 
control value is determined to have a value B1 correspond- 
ing to the value A of the refrigerant flow amount F according 
to the curve of the pressure value P1. Similarly, in the case 
of the pressure value P2, the control value is determined to 
have a value B2 corresponding to the value A of the 
refrigerant flow amount F according to the curve of the 
pressure value P2. In the case of the pressure value P3, the 
control value is determined to have a value B3 correspond- 
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ing to the value A of the refrigerant flow amount F according 
to the curve of the pressure value P3. 
[0073] Moreover, in the case where the pressure Ph is 
larger than or equal to the pressure P3, the control value is 
set to be B3 with respect to the refrigerant flow amount value 
A. In the case where the pressure Ph is smaller than or equal 
to the pressure value P1, the control value is set to be B1 
with respect to the refrigerant flow amount value A. Fur- 
thermore, in the case where the pressure Ph has a value 
between the pressure value P3 and the pressure value P2 or 
the case where the pressure Ph has a value between the 
pressure value P2 and the pressure value P1, the control 
value is calculated by an interpolation method between these 
curves. 

[0074] Moreover, the air conditioning system can also 
calculate the control value G which satisfies the desirable 
refrigerant flow amount value A based on the refrigerant 
pressure Ph, by using the control map shown in FIG. 6. The 
control map can be consisted of a one-to-one function 
through which the single control value is determined based 
on the value of the refrigerant pressure Ph (indicating heat 
load). According to the control map, the control value will 
become large (that is, driving output of compressor will 
become large) in response to the increase of the refrigerant 
pressure Ph. In this case, the air conditioning system can 
calculate the control value by which the evaporator tem- 
perature can early reach the target value TEO without 
overshooting as shown in FIG. 11, according to the heat load 
indicated by the detected refrigerant pressure. The control 
map can be memorized in the control unit 20, for example. 
[0075] Alternatively, the air conditioning system can also 
beforehand memorize the refrigerant flow amount flowing 
through the refrigerant cycle device when the air tempera- 
ture of the downstream side of the evaporator 9 is stable at 
the predetermined value. In this case, the refrigerant flow 
amount of the stable state can be memorized at a storage 
unit, for example, the control unit 20. Thus, the control unit 
20 or the like can determine the control value G based on the 
detected refrigerant pressure and the memorized refrigerant 
flow amount of the stable state. The temperature having the 
predetermined value is a temperature at which the evapora- 
tor 9 does not overshoot (that is, the evaporator 9 is not 
excessively cool). 
[0076] A flow amount control type compressor (which is 
a variable capacity type compressor) has the property that 
the control value for the predetermined flow amount varies 
due to the refrigerant pressure. Therefore, the control value 
for the predetermined flow amount can be determined by 
detecting the refrigerant pressure. When the compressor is 
actuated at this control value, the refrigerant in the refrig- 
erant cycle can be restricted from excessively flowing so that 
overcooling can be restricted. Therefore, overshoot can be 
reduced. In this case, the predetermined refrigerant flow 
amount F can be calculated according to the control map 
obtained by experiments or the like. The predetermined 
refrigerant flow amount F is a flow amount at which the 
temperature of the downstream side of the evaporator 9 is 
beforehand stable at a predetermined value. 

[0077] Moreover, for a suction-pressure control type com- 
pressor where the refrigerant flow amount is related to the 
suction pressure of the compressor, the suction pressure of 
the compressor is related to the pressure of the high pressure 
side of the refrigerant so that the control value for the 
predetermined suction pressure can be determined based on 

the pressure of the high pressure side. When the compressor 
is actuated at this control value, the refrigerant in the 
refrigerant cycle can be restricted from excessively flowing 
so that the overcooling can be reduced. Therefore, the 
overshoot can be restricted. In this case, the predetermined 
suction pressure can be calculated according to the control 
map obtained by experiments or the like. The predetermined 
suction pressure is a suction pressure at which the tempera- 
ture of the downstream side of the evaporator is beforehand 
stable at a predetermined value. 

[007S] Thus, the air conditioning system can beforehand 
memorize the suction pressure corresponding to the refrig- 
erant flow amount when the temperature of the downstream 
side of the evaporator 9 is stable at the predetermined value. 
In this case, the suction pressure can be memorized in the 
storage unit or the like. Thus, the control unit 20 or the like 
can determine the control value G based on the detected 
refrigerant pressure and the memorized suction pressure of 
the stable state. 

[0079] After step S310 where the control unit 20 calcu- 
lates the control value G1 based on the detected pressure Ph, 
step S320 will be performed. At step S320, it is determined 
that this control value G1 is to be used in the control of the 
compressor 1 for this time. Then, at step S330, the control 
unit 20 uses the determined control value G1 as the duty 
ratio of the initial driving output for actuating the compres- 
sor 1, so that the discharge amount of the compressor 1 is 
controlled. 

[00SO] When the subroutine shown in FIG. 3 is performed, 
it is determined at step S300 how many times the driving of 
the compressor 1 has been performed till the current time. 
That is, after it is determined at step S300 that the driving of 
the compressor 1 is first time and then step S330 is per- 
formed, it will be determined at subsequent step S300 
(before power supply for control unit 20 is stopped) that the 
driving of the compressor 1 is not the driving for the first 
time. That is, the determining result of step S300 is "NO". 
Then, step S340, step S350 and step S330 will be performed. 

[00S1] In the case where the control unit 20 determines at 
step S300 that the driving of the compressor 1 for this time 
is not the driving for the first time, that is, the driving for the 
second time or later, the PID control which is a kind of 
feedback control will be performed. Specifically, at step 
S340, the control unit 20 calculates a difl'erence E between 
the target evaporator-rear temperature and the actual evapo- 
rator-rear temperature detected by the evaporator-rear tem- 
perature sensor 13. At step S350, the control unit 20 calcu- 
lates the control value used in the control for this time based 
on the following formula (I), for example. 

C:C y+KPx(E E j)+E y/10 

[00S2] wherein C represents a control value used in the 
control for this time. C, represents a control value used in 
the control for last time. KP is a proportional gain. For 
example, KP can be equal to 2. 0. E (this time) represents a 
difl'erence between the target evaporator-rear temperature 
and the actual evaporator-rear temperature calculated at step 
S340. E, (last time) represents the calculated value when 
the compressor 1 is driven last time. C, and E, which are 
actual data memorized in the data processing memory (e. g. , 
RAM) are read from the data processing memory. 

[00S3] The counting of the driving times of the compres- 
sor 1 is once reset, in the case where the ignition switch is 
switched from ON into OFF, and in the case where the air 
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conditioner switch is operated by the passenger or the like to 
become OFF, and in the case where the switch for stopping 
only the driving of the compressor 1 (for example, switch for 
setting wind amount) is operated so that the compressor 1 is 
stopped. 

[00S4] Subsequently, after the ignition switch is switched 
into ON or the air conditioner switch (or switch for setting 
wind amount) becomes ON so that the control unit 20 is 
power-supplied, it is determined that the determining at step 
S300 is the driving for the first time. Then, step S310, step 
S320, and step S330 will be performed. 

[00S5] At step S330, the control unit 20 processes with the 
control value (calculated as described above) being used as 
the duty ratio of the initial driving output for actuating the 
compressor 1, so that the discharge amount pf the compres- 
sor 1 is controlled. In this case, the calculation of the control 
ratio in the subroutine is renewed once a second, for 
example. 
[00S6] Alternatively, in the calculation of the control value 
G1 at step S310, the control unit 20 can also select the 
control property used for the calculation from the multiple 
properties memorized therein to calculate the control value 
corresponding to the outside-air temperature detected by the 
outside air sensor 1S. The multiple control properties (rep- 
resenting relation between refrigerant pressure and control 
value) are memorized in the control unit 20 to respectively 
correspond to the predetermined outside-air temperatures 
TAMdisp. 
[00S7] For example, with reference to step S310 shown in 
FIG. 3, the control property corresponding to TAMdisp of 5' 
C. and the control property corresponding to TAMdisp of 
30' C. can be memorized. In the case where the multiple 
control properties are memorized, the control unit 20 can be 
provided with a threshold value between 5' C. and 30' C. 
When the detected outside-air temperature is smaller than 
the threshold value, the control value G1 will be calculated 
based on the detected pressure Ph with using the control 
property corresponding to 5' C. On the other hand, when the 
detected outside-air temperature is larger than or equal to the 
threshold value, the control value G1 will be calculated 
based on the detected pressure Ph with using the control 
property corresponding to 30' C. 
[00SS] Moreover, the control value G1 can be also calcu- 
lated by other methods. For example, the control unit 20 can 
calculate the control value G1 based on the detected pressure 
Ph by using the control property corresponding to 5' C. in 
the case where the detected outside-air temperature is lower 
than or equal to 5' C. , and the control unit 20 can calculate 
the control value G1 based on the detected pressure Ph by 
using the control property corresponding to 30' C. in the 
case where the detected outside-air temperature is higher 
than or equal to 30' C. Furthermore, in the case where the 
detected outside-air temperature is between 5' C. and 30' 
C. , the control unit 20 calculates the control value G1 based 
on the detected pressure Ph by using the interpolation 
method between the control property corresponding to 30' 
C. and that corresponding to 5' C. 
[00S9] Thus, when the compressor 1 is actuated, the 
control unit 20 drives the compressor 1 by the control value 
which is determined based on the pressure of the refrigerant 
in the refrigerant cycle. According to this control, the 
operation at an excessive control value with respect to the 
heat load exerted on the evaporator 9 at startup can be 
restricted, so that the freezing of the evaporator 9 when the 

evaporator 9 is temporarily excessively cool can be 
restricted. Therefore, the leakage of an ofi'ensive smell into 
the passenger compartment can be reduced. Moreover, at the 
startup of the compressor 1, the control value is determined 
based on the pressure of the refrigerant in the refrigerant 
cycle. Therefore, the cooling capability can be restricted 
from being excessively lowered while the freezing can be 
reduced. 
[0090] Moreover, preferably, the control unit 20 deter- 
mines the control value when the compressor 1 is actuated, 
based on the refrigerant pressure in the refrigerant cycle and 
the outside-air temperature outside the passenger compart- 
ment. In the case where this control is used, the heat load 
exerted on the evaporator 9 at startup can be more substan- 
tially detected because the pressure balance point of the 
refrigerant depends on the outside-air temperature. 
[0091] In this case, the control unit 20 memorizes the 
multiple control properties (for determining control value 
based on pressure of refrigerant in refrigerant cycle) respec- 
tively corresponding to the predetermined outside-air tem- 
peratures, and determines the control value by selecting the 
control property (used for calculation) from the multiple 
control properties in response to the outside-air temperature 
when the compressor 1 is actuated. 
[0092] In the case where this control is used, the control 
which has the more efficient control procedure and is 
capable of corresponding to the broad outside-air tempera- 
ture condition can be provided. 
[0093] Moreover, the compressor 1 can be constructed of 
the variable capacity type compressor having the compres- 
sion capacity which is variable. Therefore, the air tempera- 
ture of the downstream side with respect to the evaporator 9 
can be smoothly changed, as compared with an ON/OFF 

type compressor which is capacity fixed type. Thus, the 
overshoot of the actual air temperature of the downstream 
side with respect to the evaporator 9 can be substantially 
reduced. 

Second Embodiment 

[0094] A second embodiment of the present invention will 
be described with reference to FIG. 7 which shows the 
subroutine of step S160 (that is, driving output step) in FIG. 
2. 
[0095] The control procedure of the driving output step of 
the compressor 1 according to the second embodiment is 
difi'erent from that of the first embodiment only at step S410 
shown in FIG. 7. That is, the subroutine (shown in FIG. 3) 
of step S160 (in FIG. 2) is provided with step S410 shown 
in FIG. 7 instead of step S310. 
[0096] In this case, at first, it is determined at step S300 
whether or not the current driving of the compressor is the 
initial driving since the ignition switch becomes ON so that 
the control unit 20 is power-supplied. In the case where it is 
determined that the driving for this time is the initial driving, 
step S410 will be performed. 
[0097] At step S410, the control value G2 for determining 
the driving output of the compressor 1 is calculated. In this 
case, the control value G2 is calculated based on the 
outside-air temperature outside the passenger compartment 
which is greatly related to the heat load of the evaporator 9. 
The process at step S410 is performed by using the control 
properties which indicate the relations between the outside- 
air temperatures detected by the outside air sensor 1S, the 
detected refrigerant pressure Ph and the control values G2. 
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The control property can be consisted of map type data 
which are beforehand memorized in the microcomputer, for 
example. 
[009S] In this case, each of the inside air mode and the 
outside air mode can be provided with the multiple control 
properties memorized in the control unit 20. In the calcula- 
tion of the control value G2 at step S410, the control unit 20 
can select the control property corresponding to the current 
mode (e. g. , outside air mode or outside air mode) to calcu- 
late control value. 
[0099] The control map of the each mode is provided with 
the multiple control properties (which are memorized in 
control unit 20 and indicate relations between refrigerant 
pressure Ph and control value G2) respectively correspond- 
ing to the predetermined outside-air temperatures TAMdisp 
(e. g. , 30' C. and 5' C. with reference to step S410 shown in 
FIG. 7). The control unit 20 selects the control property used 
for the calculation in response to the detected outside-air 
temperature to calculate the control value G2. 
[0100] In the case where the control unit 20 determines 
that the current mode is the outside air mode, the control unit 
20 uses the beforehand-memorized control property corre- 
sponding to the outside air mode to calculate the control 
value G2 based on the detected outside-air temperature. On 
the other hand, in the case where the control unit 20 
determines that the current mode is the inside air mode, the 
control unit 20 uses the beforehand-memorized control 
property corresponding to the inside air mode to calculate 
the control value G2 based on the detected outside-air 
temperature. 

[0101] In the inside air mode, because the air inside the 
passenger compartment which has a relatively high humidity 
is taken in as air for air-conditioning, it is desirable to 
heighten the dehumidification capability of the air condi- 
tioner to reduce the window cloud. Thus, the control prop- 
erty corresponding to the inside air mode is provided with 
the control value (with respect to outside-air temperature) 
which is 15% higher than that of the control property 
corresponding to the outside air mode. 
[0102] After step S410, the control unit 20 determines that 
the calculated control value G2 is to be used for the control 
of the compressor 1 for this time (corresponding to step 
S320). Then, the control unit 20 processes with the deter- 
mined control value G2 used as the duty ratio of the initial 
driving output for actuating the compressor 1 so that the 
discharge flow amount of the compressor 1 is controlled 
(corresponding to step S330). 
[0103] Thus, according to this embodiment, when the 
compressor 1 is actuated, the control unit 20 drives the 
compressor 1 by the control value which is determined 
based on the outside-air temperature. 

[0104] According to this control, the operation at an 
excessive control value with respect to the heat load exerted 
on the evaporator 9 at startup can be restricted, so that the 
overshoot (because evaporator 9 is temporarily excessively 
cool) of the air temperature of the downstream side with 
respect to the evaporator 9 can be reduced. 

[0105] Moreover, at the startup of the compressor 1, the 
control value is determined based on the outside-air tem- 
perature. Therefore, the cooling capability can be restricted 
from being excessively lowered while the freezing can be 
reduced. 

[0106] In this embodiment, the control unit 20 determines 
the control value when the compressor 1 is actuated, in 

response to the current mode (e. g. , inside air mode where air 
in passenger compartment is taken in or outside air mode 
where air outside passenger compartment is taken in). 
[0107] In the case where the above-described control is 
performed, the control value of the compressor 1 is deter- 
mined in response to air blown to the evaporator 9. That is, 
the diflerent control values of the compressor 1 can be 
provided respectively in the case where air blown to the 
evaporator 9 is the outside air and in the case where air 
blown to the evaporator 9 is the inside air. Therefore, the 
suitable control value can be provided for the heat load 
exerted on the evaporator 9. Particularly, in the case of the 
inside mode, the control for actuating the compressor 1 at 
the control value having a high window tarnish-inhibiting 
eflect can be performed. 

[010S] About the air conditioning system, what has not 
been described in the second embodiment is the same with 
the first embodiment. 

Third Embodiment 

[0109] A third embodiment of the present invention will 
be described with reference to FIG. S which shows the 
subroutine of step S160 in FIG. 2. 
[0110] In this case, steps S500, S550, S560 and S570 
shown in FIG. S are respectively same with steps S300, 
S330, S340 and S350 in the subroutine shown in FIG. 3. 
[0111] At first, when it is determined by the control unit 20 
at step S500 that the driving of the compressor for this time 
is the initial driving since the ignition switch becomes ON 
so that the control unit 20 is power-supplied, step S510 will 
be performed. 

[0112] At step S510, it is determined whether or not the 
outside-air temperature TAM detected by the outside air 
sensor 1S is lower than or equal to a predetermined tem- 
perature. In the case where it is determined at step S510 that 
the outside-air temperature (related to heat load of evapo- 
rator 9) is higher than the predetermined temperature, it is 
considered that the possibility for the evaporator 9 to freeze 
is low so that the above-described PID control at steps S560 
and S570 is performed. On the other hand, in the case where 
it is determined at step S510 that the outside-air temperature 
is lower than or equal to the predetermined temperature, it 
is considered that the evaporator 9 may freeze so that the 
control of the driving output of the compressor 1 by using 
the control value determined at steps S520, S530, and S540 
is performed. 

[0113] In this case, the predetermined temperature has a 
threshold value beforehand memorized in the microcom- 
puter. The predetermined temperature can be determined, in 
such a manner that the evaporator 9 freezes or there is the 
possibility for the evaporator 9 to freeze (in the case where 
compressor 1 is driven at control value by PID control) when 
the outside-air temperature is lower than or equal to the 
predetermined temperature. For example, in this embodi- 
ment, the predetermined temperature can be substantially 
equal to 22' C. 
[0114] In the case where it is determined that the outside- 
air temperature is lower than or equal to the predetermined 
temperature, step S520 will be performed. At step S520, a 
control value factor G3Ph is calculated based on the pressure 
of the refrigerant in the refrigerant cycle device 21. The 
calculation is performed by using the map type control 
property which is beforehand memorized in the microcom- 



US 2007/0277544 A1 Dec. 6, 2007 

puter and indicates the relation between the detected pres- 
sure Ph of the refrigerant and the control value factor G3Ph. 
[0115] In this case, the detection position of the refrigerant 
pressure is not limited if the pressure is a refrigerant pressure 
in the refrigerant cycle device 21. In this embodiment, the 
pressures Ph of the refrigerant can be detected at a high- 
pressure part in the refrigerant cycle device 21 by the 
pressure sensor 14. 
[0116] After step S520, step S530 will be performed. At 
step S530, anther control value factor G3TE is calculated 
based on the air temperature TE (detected by evaporator-rear 
temperature sensor 13) of the downstream side with respect 
to the evaporator 9. The calculation is performed by using 
the map type control property which is beforehand memo- 
rized in the microcomputer and indicates the relation 
between the detected air temperature TE and the control 
value factor G3TE. 
[0117] Next, at step S540, the calculated control value 
factors G3Ph and G3TE are added to calculate the control 
value G3 used in the control for this time and determine to 
use the control value G3 for the control of the compressor 1 
for this time. Because the control value factor G3TE is used 
for the calculation of the final control value G3, the refrig- 
erant cycle can be further cooled to dehumidify with respect 
to the control value factor G3Ph calculated based on the 
refrigerant Ph. Therefore, the use of the control value factor 
G3TE for the calculation of the final control value G3 is 
efiective to reduce the window clouding (defog) in the case 
of the inside air mode. 
[011S] Then, at step S550, the control unit 20 processes 
with the control value G3 (determined as described above) 
used as the duty ratio of the initial driving output for 
actuating the compressor 1, so that the discharge amount of 
the compressor 1 is controlled. 
[0119] According to this embodiment, the control unit 20 
determines the control value when the compressor 1 is 
actuated based on the refrigerant in the refrigerant cycle and 
the air temperature of the downstream side with respect to 
the evaporator 9. Thus, the heat load exerted on the evapo- 
rator 9 at the startup can be detected with an improved 
accuracy. 
[0120] In this case, the above-described control for deter- 
mining the control value can be performed in the case where 
the outside-air temperature (outside passenger compart- 
ment) is lower than or equal to the predetermined tempera- 
ture. In the case where this control is used, the PID control 
can be performed at the outside-air temperature where the 
possibility for the evaporator 9 to freeze is low. Therefore, 
the freezing of the evaporator 9 can be restricted and the 
cooling capability can be maintained. 
[0121] About the air conditioning system, what has not 
been described in the third embodiment is the same with the 
first embodiment. 

Fourth Embodiment 

[0122] A fourth embodiment of the present invention will 
be described with reference to FIG. 9 which shows the 
subroutine of step S160 in FIG. 2. 
[0123] According to this embodiment, the processes at 
steps S630, S640, S650, S660 and S670 shown in FIG. 9 are 
respectively same with those at steps S310, S320, S330, 
S340 and S350 in the subroutine shown in FIG. 3. 
[0124] At first, at step S600, the control unit 20 determines 
whether or not a predetermined period of time (e. g. 5 sec) 

has elapsed since the ignition switch becomes ON so that the 
control unit 20 is power-supplied. That is, the control unit 20 
determines whether or not a control value setting condition 
for setting the driving output of the compressor 1 is detected 
after the startup of the compressor 1. 
[0125] In the case where it is determined that the prede- 
termined period of time has not elapsed, step S610 will be 
performed. At step S610, the control unit 20 set the prede- 
termined control value to be, for example, 50% with respect 
to the maximum capability. 
[0126] After step S610, step S650 is performed. At step 
S650, the control unit 20 processes with the predetermined 
control value used as the duty ratio of the initial driving 
output for actuating the compressor 1 so that the discharge 
amount of the compressor 1 is controlled. 
[0127] In this case, the start time of the predetermined 
period of time can be set as the time when the control unit 
20 starts the control for determining the control value to 
actuate the compressor 1. Alternatively, the start time can be 
also set as the time when the ignition switch becomes ON, 
or the time when the air conditioner switch becomes ON, or 
the time when the wind amount setting switch becomes ON. 
[012S] On the other hand, in the case where it is deter- 
mined at step S600 by the control unit 20 that the predeter- 
mined period of time has elapsed (that is, control value 
setting condition for setting the driving output of the com- 
pressor 1 is detected after the startup of compressor 1), step 
S620 will be performed to determine whether or not the 
calculation of the control value for this time is a calculation 
for the first time after the predetermined period of time has 
elapsed. 
[0129] In the case where the control unit 20 determines 
that the calculation is a calculation for the second time or 
later, it is considered that the possibility for the evaporator 
9 to freeze is low so that the above-described PID control at 
steps S660 and S670 is controlled. On the other hand, in the 
case where it is determined that the calculation is the 
calculation for the first time, it is considered that the 
evaporator 9 may freeze so that the driving output of the 
compressor 1 by using the control value determined at steps 
S630 and S640 is controlled at step S650. 
[0130] According to the subroutine shown in FIG. 9, after 
the compressor 1 is actuated, in the case where the control 
value setting condition for setting the driving output of the 
compressor 1 has been detected, the control for actuating the 
compressor 1 at the control value (which is determined 
based on at least one of refrigerant pressure in refrigerant 
cycle device 21 and outside-air temperature) is performed. 
[0131] According to this control, the operation at an 
excessive control value with respect to the heat load exerted 
on the evaporator 9 at startup can be restricted, so that the 
freeze (because the evaporator 9 is temporarily excessively 
cool) of the evaporator 9 can be reduced. Moreover, the 
efiective control without excessively lowering the capability 
of the compressor 1 can be provided for the air conditioning 
system. 
[0132] Moreover, in this embodiment, the control value 
setting condition is set to be that the predetermined period of 
time has elapsed since the control unit 20 starts the control 
for determining the control value to actuate the compressor 
1. Therefore, the control delay at the startup of the com- 
pressor 1, that is, time lag can be restricted, and the state that 
the possibility of freeze is low at times can be assessed. 
[0133] About the air conditioning system, what has not 
been described in the fourth embodiment is the same with 
the first embodiment. 
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Fifth Embodiment 

[0134] A fifth embodiment of the present invention will be 
described with reference to FIG. 10 which shows the sub- 
routine of step S160 in FIG. 2. 
[0135] According to the subroutine (of step S160 in FIG. 
2) shown in FIG. 10 of this embodiment, only the process at 
step S700 is diflerent as compared with the subroutine 
shown in FIG. 9 described in the fourth embodiment. 

[0136] With reference to FIG. 10, at first, at step S700, it 
is determined whether or not the temperature of the evapo- 
rator 9 detected by the evaporator temperature sensor 12 is 
lower than or equal to the predetermined temperature (that 
is, whether or not control value setting condition for setting 
the driving output of the compressor 1 is detected after the 
startup of compressor 1), after the ignition switch becomes 
ON so that the control unit 20 is power-supplied. 

[0137] In this case, the predetermined temperature is a 
threshold value beforehand memorized in the microcom- 
puter. The predetermined temperature can be determined, in 
such a manner that the evaporator 9 freezes or there is the 
possibility for the evaporator 9 to freeze (in the case where 
compressor 1 is driven at control value by PID control) when 
the actual temperature of the evaporator 9 is lower than or 
equal to the predetermined temperature. For example, in this 
embodiment, the predetermined temperature can be substan- 
tially equal to In the case where it is determined by the 
control unit 20 at step S700 that the temperature of the 
evaporator 9 is higher than the predetermined temperature, 
step S710 will be performed. At step S710, the control unit 
20 sets the predetermined control value so that the compres- 
sor 1 is provided with the substantially maximum capability, 
for example. Thereafter, at step S750, the control unit 20 
processes with the predetermined control value used as the 
duty ratio of the initial driving output for actuating the 
compressor 1 so that the discharge amount of the compressor 
1 is controlled. 

[013S] On the other hand, in the case where it is deter- 
mined by the control unit 20 at step S700 that the tempera- 
ture of the evaporator 9 is lower than or equal to the 
predetermined temperature (that is, control value setting 
condition for setting the driving output of compressor 1 is 
detected after the startup of the compressor 1), step S720 
will be performed to determine whether or not the calcula- 
tion of the control value for this time is a calculation for the 
first time after the predetermined period of time has elapsed 
since the control unit 20 is power-supplied when the ignition 
switch becomes ON. 

[0139] In the case where the control unit 20 determines 
that the calculation is a calculation for the second time or 
later, it is considered that the possibility for the evaporator 
9 to freeze is low so that the above-described PID control at 
steps S760 and S770 is performed. After step S770, step 
S750 will be performed. 

[0140] On the other hand, in the case where it is deter- 
mined that the calculation is the calculation for the first time, 
it is considered that the evaporator 9 may freeze so that the 
driving output of the compressor 1 by using the control value 
G1 determined at steps S730 and S740 is controlled at step 
S750. 
[0141] According to this embodiment, the control value 
setting condition for setting the driving output of the com- 
pressor 1 after the startup of the compressor 1 is set to be that 
the temperature of the evaporator 9 after the control unit 20 

starts the control for determining the control value to actuate 
the compressor 1 is lower than or equal to the predetermined 
temperature. 
[0142] Thus, the control for driving the compressor 1 at a 
large control value can be performed until the evaporator 9 
is cooled to have the substantially predetermined tempera- 
ture at which it is considered that the possibility of freeze is 
low. Therefore, the scarcity of the cooling capability at the 
startup can be restricted. 
[0143] About the air conditioning system, what has not 
been described in the fifth embodiment is the same with the 
first embodiment. 

Other Embodiments 

[0144] Although the present invention has been fully 
described in connection with the preferred embodiments 
thereof with reference to the accompanying drawings, it is to 
be noted that various changes and modifications will become 
apparent to those skilled in the art. 
[0145] For example, the refrigerant pressure in the refrig- 
erant cycle can be detected by the pressure sensor 14 
arranged in the high-pressure part. However, the pressure 
sensor 14 can be also arranged in any position (in the 
refrigerant cycle) where refrigerant flows. For example, the 
refrigerant pressure can be detected by the pressure sensor 
14 arranged at a low-pressure part in the refrigerant cycle. 
[0146] Moreover, the compressor 1 can be constructed of 
the variable capacity type compressor, or a fixed capacity 
type compressor. 
[0147] Moreover, the compressor 1 can be also con- 
structed of an electrically-powered type compressor which 
uses power of a battery or the like. 
[014S] Moreover, the refrigerant flowing in the refrigerant 
cycle device 21 is not limited. For example, the refrigerant 
can be carbon dioxide, ethylene, ethane, nitrogen oxide or 
the like. 
[0149] Such changes and modifications are to be under- 
stood as being in the scope of the present invention as 
defined by the appended claims. 

What is claimed is: 
1. An air conditioning system for a vehicle, comprising: 
a refrigerant cycle device which has an evaporator and a 

compressor and in which refrigerant is discharged from 
the compressor to be evaporated in the evaporator so 
that air passing the evaporator is cooled to be blown 
into a passenger compartment of the vehicle; and 

a control unit which calculates a control value for deter- 
mining a driving output of the compressor to control an 
operation of the compressor, wherein 

the control unit drives the compressor at the control value 
which is determined based on a pressure of the refrig- 
erant in the refrigerant cycle device, when the control 
unit actuates the compressor. 

2. The air conditioning system according to claim 1, 
wherein 

the control unit determines the control value based on the 
pressure of the refrigerant in the refrigerant cycle 
device and an outside-air temperature outside the pas- 
senger compartment. 

3. The air conditioning system according to claim 1, 
wherein: 

the control unit memorizes therein a plurality of control 
properties respectively corresponding to predetermined 
values of the outside-air temperature, for the sake of 
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determining the control value based on the pressure of 
the refrigerant in the refrigerant cycle device; and 

the control unit selects the one control property for the 
calculation from the plurality of control properties in 
response to the outside-air temperature when the com- 
pressor is actuated, to determine the control value. 

4. The air conditioning system according to claim 1, 
wherein 

the control unit determines the control value based on the 
pressure of the refrigerant in the refrigerant cycle 
device and an air temperature of a downstream side 
with respect to the evaporator. 

5. The air conditioning system according to claim 1, 
further comprising 

a storage unit which beforehand memorizes therein a 
refrigerant flow amount flowing through the refrigerant 
cycle device of a stable state where an air temperature 
of a downstream side with respect to the evaporator is 
substantially stable at a predetermined value, wherein 

the control unit determines the control value based on the 
refrigerant pressure and the memorized refrigerant flow 
amount of the stable state. 

6. The air conditioning system according to claim 1, 
further comprising 

a storage unit which beforehand memorizes therein a 
suction pressure corresponding to a refrigerant flow 
amount flowing through the refrigerant cycle device of 
a stable state where an air temperature of a downstream 
side with respect to the evaporator is substantially 
stable at a predetermined value, wherein: 

the compressor is a suction-pressure control type com- 
pressor where the refrigerant flow amount is related to 
the suction pressure; and 

the control unit determines the control value based on the 
refrigerant pressure and the memorized suction pres- 
sure of the stable state. 

7. An air conditioning system for a vehicle, comprising: 
a refrigerant cycle device which has an evaporator and a 

compressor and in which refrigerant is discharged from 
the compressor to be evaporated in the evaporator so 
that air passing the evaporator is cooled to be blown 
into a passenger compartment of the vehicle; and 

a control unit which calculates a control value for deter- 
mining a driving output of the compressor to control an 
operation of the compressor, wherein 

the control unit drives the compressor by the control value 
which is determined based on an outside-air tempera- 
ture outside the passenger compartment, when the 
control unit actuates the compressor. 

S. The air conditioning system according to claim 7, 
wherein 

the control unit determines the control value in response 
to a current mode which is one of an inside air mode 
where air inside the passenger compartment is taken in 
and an outside mode where air outside the passenger 
compartment is taken in. 

9. The air conditioning system according to claim 7, 
wherein 

the control unit performs a control for determining the 
control value in the case where the outside-air tem- 
perature is smaller than or equal to a predetermined 
value. 

10. An air conditioning system for a vehicle, comprising: 
a refrigerant cycle device which has an evaporator and a 

compressor and in which refrigerant is discharged from 
the compressor to be evaporated in the evaporator so 
that air passing the evaporator is cooled to be blown 
into a passenger compartment of the vehicle; and 

a control unit which calculates a control value for deter- 
mining a driving output of the compressor to control an 
operation of the compressor, wherein 

the control unit drives the compressor by the control value 
which is determined based on at least one of a pressure 
of refrigerant in the refrigerant cycle device and an 
outside-air temperature outside the passenger compart- 
ment, when a control value setting condition for setting 
the driving output of the compressor is detected after a 
startup of the compressor. 

11. The air conditioning system according to claim 10, 
wherein 

the control value setting condition is that a predetermined 
period of time has elapsed since the control unit starts 
the control for determining the control value to actuate 
the compressor. 

12. The air conditioning system according to claim 10, 
wherein 

the control value setting condition is that a temperature of 
the evaporator is smaller than or equal to a predeter- 
mined value after the control unit starts the control for 
determining the control value to actuate the compres- 
sor. 

13. The air conditioning system according to claim 1, 
wherein 

the compressor provided with the control value which is 
adjustable by the control unit is constructed of a 
variable capacity type compressor having a variable 
capacity. 

14. The air conditioning system according to claim 7, 
wherein 

the compressor provided with the control value which is 
adjustable by the control unit is constructed of a 
variable capacity type compressor having a variable 
capacity. 

15. The air conditioning system according to claim 10, 
wherein 

the compressor provided with the control value which is 
adjustable by the control unit is constructed of a 
variable capacity type compressor having a variable 
capacity. 

16. The air conditioning system according to claim 1, 
wherein 

the control unit performs a control for determining the 
control value in the case where an outside-air tempera- 
ture outside the passenger compartment is smaller than 
or equal to a predetermined value. 

17. The air conditioning system according to claim 5, 
wherein 

the storage unit is constructed of the control unit. 
1S. The air conditioning system according to claim 6, 

wherein 
the storage unit is constructed of the control unit. 
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