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[57] ABSTRACT 

9 Claims, 8 Drawing Sheets 

An air-conditioning apparatus for allowing the temperatures 

of a first air-conditioning zone and a second air-conditioning 
zone to quickly approach the respective set temperatures by 
properly controlling the air flow rate and the ratio of 
fresh/recirculated air, even when the set temperatures differ 

from one another. The device includes a controller that 
determines whether the system is in a transitional period or 
in a steady state based on the deviation of the compartment 
temperature detected by the compartment temperature sen- 

sor from the first and second set temperatures for the first 

and second zones. If a determination is made that the system 
is in a transitional period. the controller acts to determine the 
flow rates of air being supplied to respective blowers as well 
as making the determination concerning the guidance ratio 
of the fresh to recirculated air. 
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DUAL ZONE AIR-CONDITIONING SYSTEM 
FOR MOTOR VEHICLES WITH IMPROVED 

AIR FLOW RATE 

CROSS REFEI~CE TO RELATED 
APPLICATIONS 

This application is based upon and claims priority from 

Japanese Patent Applications 5-247235 filed Oct. 1, 1993 
and 5-317948 filed Dec. 17, 1993. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to an air- 
condifioning system for a motor vehicle. More parficularly, 

the present invention relates to an air-conditioning system 
for a motor vehicle which separately air-conditions ddferent 

air-conditioning zones in the passenger compartment of the 

vehicle. 

2. Related Art 

As an example of the air-conditioning system for a motor 
vehicle that separately air-conditions different air- 
conditioning zones in a passenger compartment, an air- 

conditioning system that separately air-conditions the driver 

side and passenger side within the passenger compartment 

has been proposed in JP-A-58-33509. This air-conditioning 

system for a motor vehicle comprises a driver side air 

passage (first passage) for directing the air conditioning air 
to the driver side and a passenger side air passage (second 
passage) for directing the air conditioning air to the passen- 

ger side and an air blower for blowing air within the first 

passage and the second passage towards the compartment. 

This air-conditioning system for a motor vehicle further 

comprises a driver side temperature setting means (first 
temperature setting means) for setting the temperature of the 
air-conditioning zone at the driver side (first air-conditioning 

zone) and a passenger side temperature setting means 

(second temperature setting means) for setting the tempera- 

ture of the air-conditioning zone at the passenger side 

(second air-conditioning zone). 

Furthermore, the first passage and the second passage 
comprise respective temperature controlling means for con- 

trolling the temperature of the air being directed to the 
respective compartments. Here, the temperature controlling 
means is controlled by a controller so that the temperature of 
the first air-conditioning zone can be regulated to the set 
temperature set by the first temperature setting means and 

the temperature of the second air-conditioning zone can be 
regulated to the set temperature set by the second tempera- 
ture setling means. 

The air flow rate of the air blower is controlled to the 
mean value of the air fiow rate adequate to the first air- 

conditioning zone and the air flow rate adequate to the 

second air-conditioning zone. Specifically, the air flow rate 
of the air blower is determined based on the mean value of 
a first target temperature (target temperature of the air blown 
fiom the first passage) set based on the set temperature of the 
first temperature setting means and on the compartment 
temperature and a second target temperature (target tem- 

perature of the air blown from the second passage) set based 
on the set temperature of the second temperature setting 
means and on the compartment temperature. 

Alternatively, the air flow rate is controlled to the mean 

value (e. g. , mean applied voltage) of a first air fiow rate (e. g. , 
first applied voltage) set based on the first set temperature 

and on the compartment temperature and a second air fiow 
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to intake recirculated air of a relatively low temperature in 
order to quickly cool the compartment. However, when the 

set temperature of the first air-conditioning zone differs from 
the set temperature of the second air-conditioning zone, the 
fresh/recirculated air selecting means is controlled to the 
mean condition of the f'resh/recirculated air guidance con- 

dition adequate to the first air-conditioning zone and the 
fresh/recirculated air guiding condition adequate to the 
second air-conditioning zone as described above. 
Accordingly, when the set temperature of the first air- 

conditioning zone differs from the set temperature of the 

second air-conditioning zone, the guidance air flow rate of 
the fiesh air (hot outdoor air) increases at an early stage, and 

as a result, the temperature of the first air-conditioning zone 
and the temperature of the second air-conditioning zone fail 

to quickly approach the respective set temperatures. 

SUMMARY OF THE INVENIION 

In view of the above problems, the present invention has 
as an object the provision of an air-conditioning system for 
a motor vehicle which allows the temperature of the first 
air-conditioning zone and the temperature of the second 
air-conditioning zone to quickly approach the set tempera- 
tures for each zone even when the set temperatures difFer 

from each other. 

The air-conditioning system for a motor vehicle according 
to the present invention relies on the following novel con- 
structions in order to solve the problems of the prior art. 

rate (e. g. , second applied voltage) set based on the second 
set temperature and on the compartment temperature. 

The conventional air-conditioning system for a motor 
vehicle comprises a fresh/recirculated air selection means 

6 for selecting the air I'rom the outside of the compartment 

(fresh air) or the air from the inside of the compartment 
(recirculated air) and guiding the selected air into the first 
passage and the second passage. This fresh/recirculated air 
selection means is controlled to the mean condition of the 

io fresh/recirculated air guiding condition adequate to the first 
air-conditioning zone and the fresh/recirculated air guiding 
condition adequate to the second air-conditioning zone. 
Specifically, the ratio of the f'resh/recirculated air guided into 
the system by the fresh/recirculated air selecting means is 
determined based on the mean value of the first target 
temperature set based on the first set temperature and on the 
compartment temperature and the second target blowout 
temperature set based on the second set temperature and on 

the compartment temperature. 
When air-conditioning is begun or the set temperature is 

&0 changed, the deviation of the detected compartment tem- 

perature from the set temperature is large (transition period). 
Therefore, during the transition period with a large 
deviation, a high air fiow rate is required to quickly reduce 
the deviation. 

26 However, in some air-conditioning systems which sepa- 

rately control the temperatures of the first air-conditioning 

zone and the second air-conditioning zone, the set tempera- 
ture of the first air-conditioning zone is different from the set 

temperature of the second air-conditioning zone. If the set 
so temperature of the first air-conditioning zone is different 

from the set temperature of the second air-conditioning 

zone, the mean air flow rate of the air flow rate adequate to 
the first air-conditioning zone and the air fiow rate adequate 

to the second air-conditioning zone is blown into the com- 
35 partment as described above. As a result, it takes some time 

for the compartment temperature to reach the set tempera- 

ture as indicated in the time chart of FIG. 13. 
In the transition period when, for example. a quick 

cooling is desired, the air-conditioning system is requested 
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An air-conditioning system for a motor vehicle according 
to the present invention includes a first passage for sending 
air to the first air-conditioning zone in a passenger compart- 
ment. A second passage directs air to the second air- 
conditioning zone within the passenger compartment. 
Within the first and second passages, an air blower is 
disposed for blowing air towards the passenger compart- 
ment. First and second temperature setting devices are used 
to set the temperatures of the first and second air- 
conditioning zones respectively. In the compartment, a tem- 
perature sensor detects the air temperature therein. A con- 
troller determines an air flow rate of the air blower based on 
the temperature set by the first and second temperature 
setting devices and the compartment temperature detected 
by the compartment temperature sensor. 

The controller also includes a transition period judging 
device that judges the apparatus to be in a transitional period 
when the first deviation of the compartment temperature, 
detected by the compartment temperature sensor, from the 
first set temperature is larger than a specified value or when 
the second deviation of the compartment temperature, 
detected by the compartment temperature sensor, from the 
second set temperature is larger than the specified value. An 
air flow rate compensating device increases the air flow rate 
of the air blower based on the mean value of the first 
deviation and second deviation when the system is judged to 
be in a transitional period. 

Alternatively, the controller may include a transitional 
period judging device that judges the system to be in a 
transitional period when the first deviation of the compart- 
ment temperature, detected by the compartment temperature 
sensor. from the first set temperature is larger than a speci- 
fied value or when the second deviation of the compartment 
temperature, detected by the compartment temperature 
sensor. from the second set temperature is larger than the 
specified value. An air flow rate compensating device 
increases the air flow rate of the air blower based on either 
the first deviation or the second deviation, whichever is 
larger, which is determined by comparison the two values 
when the system is judged to be in a transitional period. 

Further sill, the controller may simply include an air flow 
rate determinmg device for determining the air flow rate of 
the air blower based on the first deviation of the compart- 
ment temperature, detected by the compartment temperature 
sensor, from the first set temperature or the second deviation 
of the compartment temperature, detected by the compart- 
ment temperature sensor, fiom the second set temperature, 
whichever is larger, with the larger being found by compar- 
ing the two values. 

It is also possible that the controller be designed so as to 
have a fresh/recirculated air determination device that deter- 
mines a fresh/recirculated air selection state by using a 
fresh/recirculated air selection device, which is based on the 
first set temperature, the second set temperature, and the 
compartment temperature detected by the compartment tem- 
perature sensor. 

In this design, the controller further includes a transitional 
period judgment device for determining that the system is in 
a transitional period when the first deviation of the com- 
partment temperature, detected by the compartment tem- 
perature sensor, from the first set temperature is larger than 
a specified value or when the second deviation of the 
compartment temperature, detected by the compartment 
temperature sensor, from the second set temperature is larger 
than the specified value. The controller also includes a 
fresh/recirculated air compensation device for determining 

the selection state of the fresh/recirculated air by using the 
fresh/recirculated air selection device, based on the first 
deviation or the second deviation, whichever is larger, with 
the larger being determined by comparison, when the system 
is judged to be in a transitional period. 

Finally, the controller may be designed so as to have a 
fresh/recirculated air determination device, which deter- 
mines the fiesh/recirculated air selection state based on the 
first deviation of the compartment temperature, detected by 

io the compartment temperature sensor, from the first set 
temperature or the second deviation of the compartment 
temperature, detected by the compartment temperature 
detecting means. from the second set temperature, which- 
ever is determined to be larger via comparison. 

When the transition period judging device determines that 
the system is in a transitional period, the air flow rate 
compensating device determines the air flow rate to a value 
larger than the air flow rate determined based on the mean 
value of the first deviation and the second deviation. That is, 

2o in the transitional period, as the air flow rate is determined 
to a value larger than the air flow rate in the steady state. the 
air is blown into the compartment at a higher rate. 

When the transition period judging device determines that 
the system is in a transitional period, the air flow rate 

z5 compensating device compares the first deviation with the 
second deviation and determines the air flow rate based on 
the larger deviation. That is, in the transitional period, 
because the air flow rate is determined based on the larger 
deviation, a high flow rate of the air is blown into the 

so compartment. 
When the air flow rate determining device compares the 

first deviation with the second deviation and determines the 
air flow rate based on the larger deviation, air is blown into 
the compartment at a higher rate, even if the system is in a 

s5 transitional period. 
When the transition period judging device determines that 

the system is in a transitional period, the fresh/recirculated 
air compensating means compares the first deviation with 
the second deviation and determines based on the larger 

4o deviation the selecting condition of the fresh/recirculated air 
or the guidance ratio of the fresh air to the recirculated air. 
That is. during the transitional period, as the flow rate of the 
fresh/recirculated air is determined based on the larger 
deviation, the recirculated air is blown out at a higher rate for 

45 quick cooling, and the fresh air is blown out at a higher rate 
for quick heating, for example. 

When the first deviation is compared with the second 
deviation, the fresh/recirculated air determining device 
determines based on the larger deviation the selecting con- 

5o difion of the fresh/recirculated air or the guidance ratio of the 
fresh air to the recirculated air. That is, as the flow rate of the 
fresh air or recirculated air is determined always based on 
the larger deviation, the recirculated air is blown out at a 
higher flow rate in quick cooling (in the transition period) 

55 and the fresh air is blown out in a higher flow rate in quick 
heating (in the transition period), for example. 

BRIEF DESCRIPITON OF THE DRAWINGS 

Other objects, features and characteristics of the present 

6o invention will be apparent to one skilled in the art I'rom a 
study of the following pages in connection with the follow- 
ing detailed description, the appended drawings. and the 
claims, all of which form a part of this specification. In the 
drawings: 

6s FIG. I is a block diagram of the controller for an air 
conditioning system for a motor vehicle according to the 
present invenlion; 
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FIG. 2 is a schematic view illustrating the air-conditioning 

system for a motor vehicle according to the present inven- 

tion; 

FIG. 3 is a flowchart illustrating the operation of the 

controller of the first embodiment; 

FIG. 4 is a graph illustrating the relationship between the 

mean value of the target blowout temperatures TAOR and 

TAOL and the applied voltage V in the first embodiment; 

FIG. 5 is a graph illustrating the relationship between the 

target blowout temperature TAOR or TAOL and the blowout 

mode in the first embodiment; 

FIG. 6 is a time chart illustrating the operation of the first 

embodiment; 

FIG. 7 is a flowchart illustrating the operation of the 

controller of the second embodiment; 

FIG. 8 is a graph illustrating the relationship between the 

target blowout temperature TAOR or TAOL and the applied 
voltage VR or VL of the air blower in the second embodi- 

ment; 

FIG. 9 is a fiowchart illustrating the operation of the 

controller of the third embodiment; 

FIG. 10 is a graph illustrating the relationship between the 

mean value of the target blowout temperatures TAOR and 

TAOL and the guidance ratio of the f'resh air to the recir- 
culated air in the third embodiment; 

FIG. 11 is a fiowchart illusirating the operation of the 

controller of the fourth embodiment; 

FIG. 12 is a graph illustrating the relationship between the 

target blowout temperature TAOR or TAOL and the guid- 

ance ratio of the fresh air to the recirculated air in the fourth 

embodiment; and 

FIG. 13 is a time chart illustrating the operation of a 
conventional air-conditioning system. 

DETAILED DESCRIPrION OF THE 
PRESENTLY PREFERRED EXEMPLARY 

EMBODIMENTS 

The air-conditioning system for a motor vehicle according 

to the present invention will now be described referring to 
embodiments illustrated in the drawings. 

FIGS. 1 through 6 illustrate the first embodiment of the 

present invention with FIG. 2 being a schematic drawing 

illustrating an air-conditioning system for motor vehicles. 

Air-conditioning system 1 is equipped with duct 2 that 

includes an air passage for feeding air to a compartment. 

Duct 2 is disposed within a compartment, and to one end of 
duct 2 is connected air blower 4 equipped with I'resh/ 

recirculated air selecting means 3. 
Fresh/recirculated air selecting means 3 is equipped with 

recirculated air inlet 5 that communicates with the inside of 
the compartment to introduce the recirculated air. Further, 
I'resh/recirculated air selecting means 3 includes a fiesh air 

inlet 6 that communicates with the outside of the compart- 

ment to introduce the fresh air. Also, fresh/recirculated air 
selecting means 3 is equipped with fresh/recirculated air 
selector damper 7 that selects the air introduced into duct 2 
from either the recirculated air or the fresh air. Here, 
fresh/recirculated air selection actuator 8 (FIG. 1) for driving 

fresh/recirculated air selector damper 7 is electxically con- 
trolled by a controller 9 (described later). 

Air blower 4 includes fan case 10, fan 11, and motor 12. 
Motor 12 rotatably drives fan 11 according to the applied 

voltage to send recirculated or fresh air to the passenger 

compartment through duct 2. Motor 12 is electrically con- 

trolled by the controller 9 (described later) via motor driving 

circuit 13 (FIG. 1). 
Towards the upstream end of duct 2 and filling the entire 

duct, evaporator 15 is disposed with refrigerating cycles for 
cooling the air passing through the duct 2. Downstream Rom 
evaporator 15, duct 2 is partitioned by partition wall 18 into 

first passage 16 for blowing air to the air-conditioning zone 

at the right side of the compartment (a first air-conditioning 

zone according to the present invention) and second passage 
&o 17 for blowing air to the air-conditioning zone at the left side 

of the compartment (a second air-conditioning zone accord- 

ing to the present invention). At the upstream end of 
partition wall 18 and extending through partition wail 18, 
heater core 19 heats the air passing through first passage 16 

&~ and second passage 17 by using the engine cooling water 

(hot water) as a heat source. 

At the upstream end of first passage 16, right-hand side 

bypass 21 bypasses heater core 19. The volume ratio of the 

air passing through heater core 19 to the air passing through 

right-hand side bypass 21 is regulated by right-hand side air 

mix damper 22. Right-hand side air mix damper 22 includes 

a right-hand side temperature changing means according to 
the present invention, and changes the temperature of the air 

blown fiom first passage 16 to the right-hand side air- 

conditioning zone by varying the volume ratio of the air 

passing through heater core 19 to the air passing through 

right-hand side bypass 21. Here, right-hand side temperature 

regulating actuator 23 (FIG. 1) for driving right-hand side air 

mix damper 22 is electrically controlled by the controller 9 
(described later). 

At the distal downstream end of the first passage 16, 
diffusers are positioned so as to blow out the air passing 
through first passage 16 towards various parts of a crew 

&& 
member ("driver") in the right-hand side air-conditioning 

zone. The diilusers consist of right-hand side center face 
diffuser 24 for blowing out mainly cold air from the fiont 
center part of the compartment towards the head and chest 

of the driver, right-hand side side face diffuser 25 for 
blowing out mainly cold air from the front side part of the 

compartment towards the head and chest of the driver, 

right-hand side foot diffuser 26 for blowing out mainly hot 

air towards the feet of the driver, and defroster diffuser 27 for 
blowing out mainly hot air towards the front windshield. 

4s At a place leading to right-hand side center face diffuser 

24 and right-hand side side face diffuser 25 is provided 

right-hand side face damper 28 for regulating the liow rate 

of the air flowing to diffusers 24 and 25. At places leading 

to right-hand side foot diffuser 26 and defroster ddluser 27, 

so right-hand side foot damper 29 and a defroster damper 30 
are respectively positioned so as to control the flow rate of 
the air flowing to diffusers 26 and 27. Here. right-hand side 
mode selection actuator 31 (FIG. 1) for driving right-hand 

side face damper 28, right-hand side foot damper 29 and 

ss defroster damper 30 is electrically controlled by the con- 
troller 9 (described later). 

Also, at the upstream end of second passage 17, left-hand 

side bypass passage 32 bypasses heater core 19. The volume 
ratio of the air passing through heater core 19 to air passing 

6o through left-hand side bypass passage 32 is regulated by 
left-hand side air mix damper 33. Left-hand side air mix 

damper 33 includes the left-hand side temperature changing 
means according to the present invention, and changes the 

temperature of the air blown from second passage 17 to the 

6s left-hand side air-conditioning zone by varying the volume 
ratio of the air passing through heater core 19 to the air 

passing through left-side bypass passage 32. Here, left-hand 
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side temperature regulating actuator 34 (FIG. 1) for driving 
left-hand side air mix damper 33 is electrically controlled by 
the controller 9 (described later). 

At the distal downstream end of second passage 17, 
dMusers blow the air passing through the second passage 17 
towards various parts of a person (" passenger) in the left- 
hand side air-conditioning zone, second zone. The diffusers 
include left-hand side center face dMuser 35 for blowing out 
primarfiy cold air from the front center part of the compart- 
ment towards the head and chest of the passenger, left-hand 
side side face diffuser 36 for blowing out mainly cold air 
from the front side part of the compartment towards the head 
and chest of the passenger, and left-hand side foot dMuser 
37 for blowing out mainly hot air towards the feet of the 
passenger. 

At a place leading to left-hand side center face diffuser 35 
and left-hand side side face &Muser 36, left-hand side face 
damper 38 regulates the flow rate of the air flowing to the 
tMusers 35 and 36. At a place leading to the left-hand side 
foot dMuser 37, left-hand side foot damper 39 regulates the 
flow rate of the air flowing to left-hand side foot dMuser 37. 
Here, left-hand side mode selection actuator 40 (FIG. 1) for 
driving left-hand side face damper 38 and left-hand side foot 
damper 39 is electrically controlled by the controller 9 
(described later). 

Controller 9 is illustrated in FIG. 1. Controller 9 controls 
the operation of the electrical components that actuate 
air-conditioning system 1, including fresh/recirculated air 
selection actuator 8 for driving fresh/recirculated air selector 
damper 7, motor driving circuit 13 for controlling the 
electric power supply to motor 12 of air blower 4, and 
right-hand side mode selection actuator 31 for driving 
right-hand side face damper 28. right-hand side foot damper 
29, and defroster damper 30. Also, controller 9 controls the 
operation of left-side mode selection actuator 40 for driving 
left-hand side face damper 38 and left-hand side foot damper 
39. Controller 9 also controls right-hand side temperature 
regulating actuator 23 for driving right-hand side air mix 
damper 22. as well as left-hand side temperature regulating 
actuator 34 for driving left-hand side air mix damper 33. 

Controller 9, which is computerized, controls the air- 
conditioning state by controlling each actuator according to 
input signals and programs. Controller 9 inputs signals from 
first temperature setting means 45 for manually setting the 
set temperature TsetR of the right-hand side air-conditioning 
zone (first zone), second temperature setting means 46 for 
manually setting the set temperature TsetL of the left-hand 
side air-conditioning zone (second zone), compartment tem- 
perature sensor 47 for detecting the compartment tempera- 
ture Tr, ambient air temperature sensor 48 for detecting the 
ambient air temperature Tam, solar radiation quantity sensor 
49 for detecting the solar radiation quantity Ts, post- 
evaporator temperature sensor 50 for detecting the cold air 
temperature TE of the air passed through the evaporator 15, 
and water temperature sensor 51 for detecting the tempera- 
ture of the air passed through heater core 19 and the cooling 
water temperature TW of the water to be supplied to heater 
core 19. 

The operation of controller 9 in its use to control the 
air-conditioning system 1 will be described with reference to 
the flowchart illustrated in FIG. 3. 

The process begins with the selection of the automatic 
air-conditioning mode (START). First, in Step S1, each 
memory is initialized. In Step S2, the signals of the sensors 
and setting means (set temperatures TsetR and Tsetl. com- 
partment temperature Tr, ambient air temperature Tam, solar 
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radiation quantity Ts, cold air temperature TE and cooling 
water temperature TW) are read. 

In Step S3. a determination is made as to whether the 
present air-conditioning state is in a transitional period, an 
operation that corresponds to the operation of the transi- 
tional period determination means according to the present 
invention. To be more specific, when the first deviation of 
the compartment temperature Tr detected by compartment 
temperature sensor 47 from the set temperature TsetR set by 
first temperature setting means 45 (ITsetR — Trl) is larger than 
a preset temperature difFerence (x (e. g. , 5' C. ) or when the 
second deviation of the compartment temperature Tr 
detected by compartment temperature sensor 47 from the set 
temperature TsetL set by second temperature setting means 
46 (ITsetL — Trl) is larger than the preset temperature differ- 
ence a, i. e. , when the condition H'setR — Trl&(x or ITsetL- 
Trl&a is satisfied, the system is determined to be in a 
transitional period. Otherwise, the system is determined to 
be in the steady state. 

When the system is determined to be in a transitional 
period in Step S3, the first deviation (ITsetR — Trl) is com- 
pared with the second deviation (ITsetL — Trl), and the set 
temperature from which the deviation is judged to be smaller 
is assumed to be the set temperature from which the devia- 
tion is judged to be larger. Thus, both the set temperatures 
are equalized with each other in Step S4, an operation that 
corresponds to the operation of the air flow rate compen- 
sating means according to the present invention. Here, the 
operation of the air flow rate compensating means of this 
embodiment will be specifically described. When TsetR- 
Tr&0 and TsetL — Tr&0, TsetR is compared with TsetL. and 
the higher set temperature is equalized to the lower set 
temperature (e. g. , when TsetL&TsetR, TsetL4 — TsetR and 
TsetR4-TsetR. ). When TsetR — T1~0 and TsetL — Tr~0, TsetR 
is compared with TsetL, and the lower set temperature is 
equalized to the higher set temperature (e. g. , when 
TsetL)TsetR, TsetL4 — TsetL and TsetL4-TsetR. ). 
Furthermore, when TsetR — Tr&0 and TsetL — Tr~0 or when 
TsetR — Tr~0 and TsetL — Tr&0, respective temperatures are 
adopted (i. e. , TsetR4 — TsetR and TsetLmTsetL). 

When the situation is judged to be in a steady state in Step 
S3 or after Step S4 has been completed, the target blowout 
temperature TAOR of the air blown out from first passage 16 
to the right-hand side air-conditioning zone and the target 
blowout temperature TAOL of the air blown out from second 
passage 17 to the left-hand side air-conditioning zone are 
calculated by the following equations in Step S5. 

TAOR=Kset. TsetR — Kr Tr — Kam Tam — Ks. Ts+Kd(TsetL- 
TsetR)+C (1) 

TAOL=Kset TsetL — Kr. Tr — Kam Tam-Ks. Ts — Kd(TsetL- 
TsetR)+C (2) 

where Kset is the temperature setting gain, Kr is the com- 
partment temperature gain, Kam is the ambient temperature 
gain, Ks is the solar radiation gain, Kd is the temperature 
difference gain, and C is the coefficient of compensation. 

In Step S6, the applied voltage of air blower 4 is deter- 
mined. In this step, the mean value of the right-hand side and 
left-hand side target blowout temperatures TAOR and TAOL 
is calculated at first. Then. the applied voltage V of air 
blower 4 is determined based on the relation between the 
above mean value and the applied voltage (see FIG. 4. ). Step 
S6 corresponds to the operation of the flow rate determining 
means according to the present invention. 

In Step S7, the blowout mode of the air to be blown out 
of first passage 16 and the blowout mode of the air to be 



blown out of second passage 17 are determined. The blow- 

out mode of the air blown out of first passage 16 is 

determined from the target blowout temperature TAOR of 
the right-hand side air-conditioning zone according to FIG. 
5. In the same way, the blowout mode of the air blown out 

of second passage 17 is determined from the target blowout 

temperature TAOL of the left-hand side air-conditioning 

zone according to FIG. 5. 
Next, in Step SS. the target opening SWR of right-hand 

side air mix damper 22 and the target opening SWL of 
left-hand side air mix damper 33 are calculated by using the 

following equations to achieve the target blowout tempera- 

ture TAOR at the driver side and the target blowout tem- 

perature TAOL at the passenger side respectively. 

SWR=((TAOR — TE)/(TW — TE))x1oo(%) 

SWL=((TAOL — 'IE)/(TW — TE))x100(%) 

(3) 

(4) 

In Step S9, control signals are output to the motor driving 

circuit 13 so that the applied voltage V calculated in the 

above Step S6 can be applied to air blower 4. In Step S10, 
control signals are output to right-hand side temperature 
regulating actuator 23 for driving right-side air mix damper 

22 so that the target opening SWR calculated in the above 

step, Step SS, can be achieved, and at the same time, control 

signals are output to left-hand side temperature regulating 

actuator 34 for driving left-hand side air mix damper 33 so 
that the target opening SWL can be achieved. 

Then. in Step Sll, control signals are output to right-hand 

side mode selection actuator 31 so that diffuser(s) for the air 

blown out of first passage 16 can be selected according to the 

mode determined in the above step, Step S7, and at the same 

time, control signals are output to left-hand side mode 

selecting actuator 40 so that diffuser(s) for the air blown out 

of second passage 17 can be selected according to the mode 

determined in the above Step S7. 
When the above entire cycle has been completed, the 

process returns to Step S2 and the cycle is repeated at a 
frequency of approximately 0. 25 Hz. 

An example of the operation of the above embodiment 

will be described with reference to the time chart of FIG. 6. 
When the comparttnent temperature is considerably high, 

for example, when the engine is started during the summer, 

the automatic air-conditioner is started in the state where the 

set temperature TsetR set by first temperature setting means 

45 is 25' C. and the set temperature TsetL set by second 

temperature setting means 46 is 28' C. (time tl). Then, the 

transitional period determination means of controller 9 
determines that the system is in a transitional period and the 

air flow rate compensating means assumes that the set 

temperature TsetL set by second temperature setting means 

46 is 25' C. As a result, the air fiow rate determining means 

determines the air flow rate according to the mean value of 
the target blowout temperatures TAOR and TAOL (the same 

value) set based on the set temperature from which the larger 

deviation is produced (25' C. ). 
As the air flow rate to be determined has been set based 

on the set temperature from which the larger deviation is 
produced (25' C. ). a larger air flow rate is obtained as 

compared with conventional cases. As a result, the tempera- 

tures of the right-hand side air-conditioning zone and left- 

hand side air-conditioning zone quickly approach respective 

set temperatures. 
Then, when the compartment temperature falls and both 

the deviations of the compartment temperature Tr from the 

set temperature TsetR of first temperature setting means 45 
and from the set temperature TsetL of second temperature 
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10 
setting means 46 become within the preset temperature 

difference (within 5' C. ), the air-conditioning state is deter- 

mined to be in a steady state (time t2). Then, the air flow rate 

is determined according to the mean value of the right-hand 

side target blowout temperature TAOR calculated based on 

the set temperature TsetR being 25' C. and the left-hand side 

target blowout temperature TAOL calculated based on the 

set temperature TsetL being 28' C. 
In the air-conditioning system for a motor vehicle accord- 

ing to the first embodiment, the air fiow rate is determined 

based on the set temperature from which the larger deviabon 

is produced during the transitional period as described in the 

above operational example of the first embodiment. 

Accordingly. even if the set temperature TsetR set by first 

temperature setting means 45 is not the same as the set 

temperature TsetL set by second temperature setting means 

46, a larger air flow rate is obtained in the transitional period 

compared with conventional cases. Thus, the first embodi- 

ment allows the temperatures of the right-hand side and 

left-hand side air-conditioning zones to quickly approach the 

respective set temperatures. 
In the above embodiment, the situation has been 

described where the set temperature is instantaneously 

switched when the system moves between a transitional 

period and steady state. The set temperature may also be 

gradually changed using a time constant, whereby any 

trouble caused by rapid changes in the air fiow rate can be 
eliminated. 

In the above embodiment, a case is described where the 

situation is determined to be in the transitional period when 

the deviations of the compartment temperature from respec- 

tive set temperatures exceed the preset value. It is also 

acceptable, however, that the determination that the system 

is in a transitional period or steady state is made based on the 

difference between the mean value of both the set tempera- 

tures and the compartment temperature. 
Further, in the above embodiment, a case is described 

where the air flow rate is calculated, when the system 

reaches steady state, based on the mean value of the target 

blowout temperature TAOR of the right-hand side air- 

conditioning zone and the target blowout temperature TAOL 

of the left-hand side air-conditioning zone. It is also 

acceptable, however, that the air flow rate (applied voltage: 

VR) adequate for the right-hand side air-conditioning zone 

is calculated from the target blowout temperature TAOR of 
the right-hand side air-conditioning zone, the air flow rate 

(applied voltage: VL) adequate for the left-hand side air- 

conditioning zone is calculated from the target blowout 

temperature TAOL of the left-hand side air-conditioning 

zone, and the mean value of the right-hand side applied 

voltage and left-hand side applied voltage is set to be the air 

flow rate. 
Also, in the above embodiment, a case is described where 

the air flow rate is determined by equalizing both the set 

temperatures on the assumption that the set temperature 

from which the smaller deviation is produced is equal to the 

set temperature from which the larger deviation is produced. 
However, it is also acceptable that the applied voltage VR 
calculated from the target blowout temperature TAOR cor- 

responding to the first deviation is compared with the 

applied voltage VL calculated from the target blowout 

temperature TAOL corresponding to the second deviation, 

and the higher applied voltage is determined as the applied 

voltage of the air blow&a. 

The above embodiment describes a situation where only 

one compartment temperature sensor is provided. It is also 

acceptable, however, that a compartment temperature sensor 
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be provided for each zone so that, for example, the tem- 
perature TrR of the first air-conditioning zone and the 
temperature TrL of the second air-conditioning zone can be 
separately detected. It is also acceptable that the right-hand 
side target blowout temperature TAOR and the left-hand 
side target temperature TAOL are calculated by the follow- 
ing equations: 

TAOR=Kset TsetR-KrR '&R — Kam. Tam — Ks Ts+Kd(TsetL- 
TsetR)tC (5) 

TAOL=Kset TsetL-KrL TB Kam Tam-Ks Ts+Kd(TsetL- 
TsetR)tC (6) 

where, Kset is the temperature setting gain. KrL and KrR are 
the compartment temperature gains, Kam is the ambient 
temperature gain, Ks is the solar radiation gain. Kd is the 
temperature difference gain, and C is a coefficient of com- 
pensation. 

Another modification to the above-described embodiment 
is with respect to the solar radiation sensor. Instead of having 
only a single radiation sensor, it is possible that a sunlight 
radiation sensor is provided for each zone so that, for 
example, the solar radiation quantity TsR of the first air- 
conditioning zone and the sunlight radiation quantity TsL of 
the second air-conditioning zone can be separately detected. 
If the embodiment is so modified, it is acceptable to calcu- 
late the right-hand side target blowout temperature TAOR 
and the left-hand side target temperature TAOL using the 
following equations: 

TAOR=KsetR TsetR — Kr Tr — Kam Tam-KsR. TsR+KdR(TsetL- 
TsetR)tCR (7) 

TAOI — KsetL TsetL — Kr Tr-Kam Tam — KsL TsL+KdL(TsetL- 
TsetR)+CL (s) 

where. KsetR and KsetL are the temperature setting gains. 
Kr is the compartment temperature gain, Kam is the ambient 
temperature gain, KsR and KsL are the solar radiation gains, 
KdR and KdL are the temperature difference gains, and CR 
and CL are coefficients of compensation. 

Instead of being applied to right and left air-conditioning 
zones, the first embodiment may be applied to a system that 
is divided into front and rear zones. Furthermore, the system 
may be altered so as to work with more than two zones. For 
example, each of the front and rear seats of a motor vehicle, 
i. e. front driver side, front passenger side, rear driver side, 
and rear passenger side, is adapted to function as an air- 
conditioning zone. 

The first embodiment describes the situation where the 
temperature can be separately set for the first and air- 
conditioning zones. It is also possible, however, that the 
temperature of one air-conditioning zone is set by a tem- 
perature setting device while the temperature of the other 
air-conditioning zone is set by an offset setting device which 
offsets the temperature set by the above temperature setting 
device. 

FIGS. 7 and 8 illustrate the second embodiment according 
to the present invention. FIG. 7 is a flow chart illustrating the 
operation of the controller. and FIG. 8 is a graph indicating 
the relation between the right-hand side target blowout 
temperature TAOR or the left-hand side target blowout 
temperature TAOL and the applied voltage VR or VL of the 
air blower. 

Controller 9 of this embodiment, with reference to FIG. 1 
illustrating the control mechanism and FIG. 2 illustrating the 
system components, includes an air flow rate determining 
means that calculates the applied voltage VR adequate to the 
right-hand side air-conditioning zone from the target blow- 
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out temperature TAOR of the right-hand side air- 
conditioning zone and calculates the applied voltage VL 
adequate to the left-hand side air-conditioning zone from the 
target blowout temperature TAOL of the left-hand side 
air-conditioning zone. Furthermore, controller 9 adopts the 
larger applied voltage as the voltage to be applied to air 
blower 4. As a result, there is no need to make a determi- 
nation as to whether the system is in a steady state or in a 
transitional state. 

The operation of coniroller 9 according to the second 
embodiment wiU be described with reference to the flow- 
chart of FIG. 7. 

The flow chart of this embodiment differs from that of the 
first embodiment only in that Step S3 and Step S4 have been 
eliminated and the process of Step S6' differs from Step S6. 
All the remaining steps are the same as those numbered 
similarly in FIG. 3. 

In Step S6', the applied voltage VR adequate to the 
right-hand side air-conditioning zone is calculated from the 
target blowout temperature TAOR, and the applied voltage 
VL adequate to the left-hand side air-conditioning zone is 
calculated from the target blowout temperature TAOL. 
Then, the applied voltage VR is compared with the applied 
voltage VL, and the larger applied voltage is adopted as the 
applied voltage V of the air blower, with this process 
corresponding to the operation of the air flow rate determi- 
nation means. 

In the air-conditioning system for a motor vehicle accord- 
ing to the second embodiment, as described in the above 
mode of operation, the air flow rate is set to the air flow rate 
of the side with the larger air flow rate, i. e. . with the larger 
deviation, whether the system is in a steady state or in a 
transitional period. Therefore, the air flow rate is large in 
both the transitional period and the steady state. As a result, 
the temperatures of the right-hand side air-conditioning zone 
and the left-hand side air-conditioning zone are able to 
quickly approach the respective set temperatures. 

In this embodiment, the situation has been described 
above where the applied voltage VR calculated from the 
target blowout temperature TAOR corresponding to the first 
deviation is compared with the applied voltage VL calcu- 
lated from the target blowout temperature TAOL corre- 
sponding to the second deviation. It is also possible, 
however, that the first deviation is directly compared with 
the second deviation and the air flow rate is determined 
based on the larger deviation. That is, as in the first 
embodiment, it is acceptable that the air flow rate is deter- 
mined by equalizing both set temperatures on the assump- 
tion that the set temperature from which the smaller devia- 
tion is produced is equal to the set temperature from which 
the larger deviation is produced. 

FIGS. 9 and 10 illustrate the third embodiment according 
to the present invention. FIG. 9 is a flowchart illustrating the 
operation of controller 9. FIG. 10 is a graph illustrating the 
relation between the mean value of the right-hand side and 
left-hand side target blowout temperatures TAOR and TAOL 
and the guidance ratio of the fresh air to the recirculated air. 
Refer to FIGS. 1 and 2 for the controller structure and the 
system structure. 

Fresh/recirculated air selection device 3 of the third 
embodiment is automatically controlled by controller 9 (as 
disclosed with respect to the first embodiment). Controller 9 
comprises a fresh/recirculated air determination means for 
determining the guidance ratio of the fresh air to the recir- 
culated air selected by the fresh/recirculated selection means 
3 based on the set temperature set by first temperature setting 
means 45, the set temperature set by second temperature 



5, 725. 052 
14 

setting means 46. and the compartment temperature detected 

by compartment temperature sensor 47. 
The fresh/recirculated air determination means according 

to this embodiment determines the guidance ratio of the 

fresh air to the recirculated air based on the mean value of 
the right-hand side target blowout temperature TAOR and 

left-hand side target blowout temperature TAOL as indicated 

by FIG. 10. 
Controller 9 includes a transition period judging means 

that judges the system to be in a transitional period when the 

first deviation of the corapaxtment temperature detected by 
compartment temperature sensor 47 from the set tempera- 

ture set by first temperature setting means 45 is larger than 

a specified value or when the second deviation of the 

compartment temperature detected by compartment tem- 

perature sensor 47 from the set temperature set by second 
temperature setting means 46 is larger than the specified 
value. 

Controller 9 further comprises a fresh/recirculated air 
compensating means that, when the transitional period 
determination means determines the system to be ia the 

transitional period, compares the first deviation with the 

second deviation and determines the fresh/recirculated air 

selection based on the larger deviation. 
The operation of controller 9 will now be described with 

reference to the flowchart illustrated in FIG. 9. 
Steps S1 through S8 are the same as those of the first 

embodiment, wherein the operation of Step S4 corresponds 

to the operation of the fresh/recirculated air compensating 

means. Step S20 follows Step S8. In Step S20, the guidance 

ratio of the fresh air to the recirculated air selected by 
lresh/recirculated selecting means 3 is determined based on 

the mean value of the right-hand side target blowout tem- 

perature TAOR and the left-hand side target blowout tem- 

perature TAOL and the graph illustrated in FIG. 10, which 

coxresponds to the operation of the fiesh/recirculated deter- 

mining means. 
Steps S9 through S11 are the same as those of the first 

embodiment. Step S21 follows Step S11. In Step S21, 
contxol signals are output to fresh/recirculated selection 

actuator 8 driving fresh/recirculated air selecting damper 7 
so that the guidance ratio of the fiesh air to the recirculated 

air calculated in Step S20 can be achieved. 
After Step S21, the process returns to Step S2, and the 

above cycle is repeated at a rate of approximately 0. 25 Hz. 
In the air-conditioning system for a motor vehicle accord- 

ing to the third embodiment, as described above, the guid- 

ance ratio of the fresh air to the recirculated air is set based 

on the set temperature of the side at which the larger 
deviation is produced in the transitional period. Accordingly, 
even if the set temperature set by first temperature setting 

means 45 difFers from the set temperature set by second 

temperature setting means 45, the recirculated air is blown 

out in a larger quantity during a quick cooling mode, during 

the transitional period, to quickly cool the compartment. 

whereby the temperatures of the first air-conditioning zone 

and second air-conditioning zone quickly approach the 

respective set temperatures. On the other hand, in a quick 
heating mode, during the transitional period, the fiesh air is 
blown out at a higher flow rate to quickly lower the humidity 

of the first air-conditioning zone and of the second air- 

conditioning zone, whereby windshield fogging can be 
prevented. 

In the third embodiment, it is also acceptable that the 

ffesh/redrculated air compensating means is operated only 

in the quick cooling mode. 
FIGS. 11 and 12 illustrate the fourth embodiment accord- 

ing to the present invention. FIG. 11 is a fiowchaxt illustrat- 

third embodiment. 
In Step S20', the first deviation of the compartment 

temperature detected by compartment temperature sensor 47 
from the set temperature TserR set by first temperature 

setting means 45 (KsetR — Trl) is compared with the second 
deviation of the compartment temperature detected by com- 

partment temperature sensor 47 from the set temperature 
TserL set by second temperature setting means 46 fTsetL- 
Trl). The guidance ratio of the fresh air to the recirculated air 
is determined according to the target blowout temperature 

TAOR (or TAOL) of the side at which the larger deviation 

is produced. The graph illustrated in FIG. 12 illustrates the 

operation of the fiesh/recirculated air determining means. 

In the air-conditioning system for a motor vehicle accord- 

ing to the fourth embodiment, as described above, the 

guidance ratio of the fiesh air to the recirculated air is 
determined based on the set temperature of the side at which 

the larger deviation is produced, whether or not the system 
is in a steady state or in a transitional period, Accordingly, 
even if the set temperature set by first temperature setting 

means 45 differs from the set temperature set by second 
temperature setting means 46, the recirculated air is blown 

out at a higher flow rate in the quick cooling mode, during 

the transitional period, to quickly cool the compartment, so 
that the temperatures of the first air-conditioning zone and 

the second air-conditioning zone quickly approach the 

respective set temperatures. In the quick heating mode, 
during the transitional period, the fresh air is blown out at a 
higher flow rate to quickly lower the humidity of the first 
air-conditioning zone and the second air-conditioning zone, 
whereby windshield fogging can be prevented. 

This invention has been described in connection with 

what are presently considered to be the most practical and 

preferred embodiments. However. this invention is not to be 
limited to the disclosed embodiments, but rather is meant to 
include all modifications and alternative arrangements 
included within the spirit and scope of the appended claims. 
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ing the operation of the controller. FIG. 12 is a graph 
illustrating the relation between the target blowout tempera- 

ture TAO and the guidance ratio of the fresh air to the 
recirculated air. Again, the structure of the system is shown 

in FIG. 2 and the structure of the controller is shown in FIG. 
1. 

Controller 9 according to the fourth embodiment includes 

a fresh/recirculated air determining means which compares 
the first deviation of the compartment temperature detected 

by compartment temperature sensor 47 f'rom the set tem- 

perature set by first temperature setting means 45 with the 
second deviation of the compartment temperature detected 

by compartment temperature sensor 47 from the set tem- 

perature set by second temperature setting means 46. Con- 
troller 9 also determines the guidance ratio of the fresh air 

i5 to the recirculated air selected by fresh/recirculated air 
selecting means 3 based on the larger deviation. By adopting 
this control, a determination as to whether the system is in 

the steady state or in a transitional period is not necessary. 
The fresh/recirculated air determining means according to 

2o the fourth embodiment compares the first deviation with the 

second deviation and determines the guidance ratio of the 

fresh air to the recirculated air in accordance with the target 
blowout temperature TAOR at the side from which the larger 

deviation is produced as depicted in the graph of FIG. 12. 
25 Next, the operation of controller 9 will be described with 

reference to the fiowchart of FIG. 11. 
The flow chart of this embodiment differs from that of the 

third embodiment in that Steps S3 and S4 have been 

eliminated and the process in Step S20' differs from that of 
3o Step S20. The other steps remain the same as those of the 
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What is claimed is: 
1. An air-conditioning system for a motor vehicle, said 

system comprising: 
a first air passage for sending air to a first air-conditioning 

zone in a passenger compartment; 
a second air passage for sending air to a second air- 

conditioning zone in said passenger compartment; 
an air blower for blowing air within said first air passage 

and said second air passage towards said passenger 
compartment; 

first temperature setting means for setting a first set 
temperature of said first air-conditioning zone; 

second temperature setting means for setting a second set 
temperature of said second air-conditioning zone; 

compatmient temperature detecting means for detecting a 
compartment temperature of said passenger compart- 
ment; 

transitional period determination means for determining 
that said system is in a transitional period when at least 
one of: 1) a first deviation of the compartment tem- 
perature Born said first set temperature is larger than a 
specified value and 2) a second deviation of the com- 
partment temperature from said second set temperature 
is larger than the specified value; 

first air flow rate determination means for determining an 
air fiow rate of said air blower based on one of said first 
set temperature and said second set temperature from 
which a deviation of said compartment temperature is 
larger, and on said compartment temperature, when 
said transitional period determination means deter- 
mines said system to be in a transitional period; 

second air flow rate determination means for determining 
said air fiow rate of said air blower based on said first 
set temperature, said second set temperature and said 
compartment temperature when said transitional period 
determination means determines that said system is not 
in said transitional period; and 

air liow rate control means for controlling said air blower 
based on said air fiow rate determined by said first and 
second air flow rate determination means. 

2. An air conditioning system according to claim 1, 
further comprising: 

first target air temperature determining means for deter- 
mining a first target air temperature based on said first 
set temperature and on said compartment temperature; 
and 

second target air temperature determining means for 
determining a second air temperature based on said 
second set temperature and on said compartment tem- 
perature; 

wherein said first air fiow rate determination means is for 
determining said air flow rate based on one of said first 
target air temperature and said second target air tem- 
perature from which a deviation of said compartment 
temperature is larger, when said transitional period 
determination means determines that said system is in 
said transitional period. 

3. An air conditioning system according to claim 2, 
further comprising: 

setting means for setting one of said first set temperature 
and said second set temperature from which a deviation 
of said compartment temperature is smaller, to be the 
same as a set temperature from which said deviation is 
larger; and 

mean value calculating means for calculating a mean 
value of said first target air temperature and said second 
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6o air flow rate determination means further comprising: 
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setting means for setting one of said first set temperature 
and said second set temperature from which a deviation 
of said compartment temperature is smaller, to be the 
same as a set temperature from which said deviation is 
larger; and 

mean value calculating means for calculating a mean 
value of said first target air temperature and said second 

target air temperature based on said first and second set 
temperatures as determined by said setting means; 

wherein said first air flow rate determination means is for 
determining said air flow rate based on said mean value 
calculated by said mean value calculating means. 

4. An air-conditioning system for a motor vehicle, said 
system comprising: 

a first air passage for sending air to a first air-conditioning 
zone in a passenger compartment; 

a second air passage for sending air to a second air- 
conditioning zone in said passenger compartment; 

an air blower for blowing air within said first air passage 
and said second air passage towards the passenger 
compartment; 

first temperature setting means for setting a first tempera- 
ture of said first air-conditioning zone; 

second temperature setting means for setting a second 
temperature of said second air-conditioning zone; 

compartment temperature detecting means for detecting a 
compartment temperature of said passenger compart- 
ment; and 

a controller having air fiow rate determining means for 
determining an air flow rate of said air blower based on 
said first temperature, said second temperature and the 
compartment temperature 

wherein said controller includes 
transitional period determination means for determin- 

ing the system to be in a transitional period when at 
least one of: 1) a first deviation of compartment 
temperature from said first temperature is larger than 
a specified value and 2) a second deviation of the 
compartment temperature from said second tempera- 
ture is larger than the specified value, and 

air flow rate compensating means for increasing the air 
flow rate determined by said air flow rate determin- 

ing means based on a larger one of said first devia- 
tion and said second deviation when said transitional 
period determination means determines the air con- 
ditioner to be in the transitional period. 

5. An air conditioning system according to claim 4, 
further comprising; 

first target air temperature determining means for deter- 
mining a first target air temperature based on said first 
set temperature and on said compartment temperature; 
and 

second target air temperature determining means for 
determining a second air temperature based on said 
second set temperature and on said compartment tem- 
perature; 

wherein said air fiow rate compensating means is for 
increasing said air flow rate based on one of said first 
target air temperature and said second target air tem- 
perature from which a deviation of said compartment 
temperature is larger when said transitional period 
determination means determines said system to be in 
said transitional periocL 

6. An air conditioning system according to claim 5. said 
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target air temperature based on said first and second set 

temperatures as determined by said setting means; 

wherein said air flow rate compensating means is for 

increasing said air flow rate based on said mean value 

calculated by said mean value calculating means. 

7. An air-conditioning system for a motor vehicle, said 

system comprising: 

a first air passage for sending air to a first air-conditioning 

zone in a passenger compartment; 

a second air passage for sending air to a second air- 

conditioning zone in said passenger compartment; 

an air blower for blowing air within said first air passage 
and said second air passage towards said passenger 

compartment; 

first temperature setting means for setting a first set 

temperature of said first air-conditioning zone; 

second temperature setting means for setting a second set 

temperature of said second air-conditioning zone; 

compartment temperature detecting means for detecting a 
compartment temperature of said passenger compart- 

ment; 

air flow rate determination means for determining an air 

flow rate of said system based on one of said first set 

temperature and said second set temperature from 
which a deviation of said compartment temperature is 

larger. and on said compartment temperature; and 

20 

air flow rate control means for controlling said air flow 

based on said air flow rate determined by said air flow 

rate determination means; 

wherein said air flow rate determination means is further 

for setting a value of one of said first and second set 

temperatures from which said deviation of said com- 

partment temperature is smaller to a value of one of 
said first and second set temperatures from which said 

deviation of said first and second set temperatures is 

larger to obtain a set of revised set temperanues, and for 

determining said air flow rate based on said set of 
revised set temperatures. 

S. The system of claim 7, wherein said air flow rate 

is control means is for controlling said air blower based on said 

air flow rate determined by said air flow rate determination 

means. 
9. The system of claim 7, further comprising: 

a fresh/recirculated air selection damper for selectively 

controlling relative amounts of fresh and recirculated 

air introduced into said system; 

wherein said air flow rate control means is for controHing 

said fresh/recirculated air selection damper based on 

said air flow rate determined by said air flow rate 
determination means, 
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