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In a control system of a vehicle air conditioner, when a
tempcraturc ditfcrencc between a previous target air tcm-
pcrature at the previous manual operation and a present
target air tcmperaturc at thc prcscnt manual operation is
smaller than a predetermined value, thai is, when it is
estimated Ihat a passenger'5 desire(i air amount is not set by
the previous manual operation, a blower voltage control
characteristic for controlling an air amount of a blower is
corrected so that a sct value at thc previous manual operation
is not a(fee(cd to thc present learning. Accordin ly, it can
prevent air-conditioning feeling from being dctcriorated duc
io mis-learnmg.
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VEHICLE AIR CONDITIONER WITH
CONTROL SYSTEM LEARNING MANUAL

CONTROL OPLRATION OIr BLOWER
VOLTAGE

CROSS-REFERENCE TO RELATED
APPLICA11ON

This application is related to Japanese Patent Applications
l (i

No Hei. 11-307160 liled on Oct. 28, 1999, No. 2000-71060
filed on Mar 9, 20(KI, No. 2000-84750 Iiled on Mar. 22,
20(X), No. 2000-126160 liled on Apr 26, 20(X), No 2(XX)-

213(X)9 tiled on.lul 13, 2000, and No 2000-213010 filed on
Jul. 13, 2000, thc contents of which arc hereby incorporated is
by rcfcrcncc.

IIACKGROUND OF 11IE INVL(NTION

I I ield of the Invention

Thc prcscnt invention rciatcs to a vehicle air conditioncr —.

with a control system which icarns a l&lower voltage control
operatton due lo a passenger's manual operalion so that a
blower voltage control charactensuc corresponding to a

passenger ries&re can be obtmnerf.

2. Dcscnption of Rclatcd Art
In a vehicle air conditioner deacnberf in JP-A-5208610, a

blower voltage control charactenstic showing a relationship
between a target air temperature blown i(&to a passe(&ger
compartment and a l&fewer voltage applied to a bio&ver is
stored in a control system, and the bio&ver voltage control
characteristic is corrcctcd cvcry tinie thc blower voltage is
manually act (changed). However, cvcn when an air-blowing
amount of. a passenger s desire is nol sel, lhe blower voltage
control charactenstic is corrected every lime Ihe blower
voltage is manually set Accordingly, the blower voltage
control charactenstic does not correspond to the passenger*s
desire, and air-conditioning feeling is deteriorated

In a vchiclc air conditioner described in JP-A-6143970, a
passcngcr's operation for setting an air aniount, an air so
tcmpcraturc or the like is learned by a control system, and
an air-conditioning control charactenstic is correclerf by
learning the passenger's operation. In this control system,
environment conditions such as an outside air temperature
and a sunlight amount entering into a passenger compart- js
ment arc storer) so that a passenger's sense relative to thc
cnvironmcnt conditions is reflected to thc correction of thc
air-conditionin control characteristic. Regarding thc sun-
hghl amount, only when the sunlight amount detected by a
sunlight amount sensor is changed more than a predeter- so
mined amount, the air-conditioning control characteristic is
corrected flowever, l&ecause the sunlight amount detected
by thc sunlight amount sensor is directly used, when a
vchiclc is in traveling bctwcen buildings in favorable
wcathcr, thc dctcctcd sunlight amount is repeatedly greatly ss
changed, an(l the mr-conditioning control charac(ensue is
repeatedly changer). Accordingly, a suitable air-conrfitioning
performance is not ol&tained.

In a vehicle air conditioner described in .IP-A-342325,
when a manual change operation ot'et air temperature is
pcrformcrl, thc manual chan e operation is directly learned
in connection with cnvironmcnt conditions such as thc
outside air temperature anrf the insirfe air temperature, anrf
air-conditioning control is performed based on the learner)
sel temperature. However, all manual change operauon of. ss
the set air temperature are directly learned to be used for the
air-conditioning control, the next air conditioning control

may be a)lac(ed when the manual change of the set air
temperature becomes larger.

In addition, in a vehicle air cond(tioner described in
JP-A-6-106953, a blower voltage control characteristic
stored in a ROM is leamcd and changed in accordance with
a passenger's manual operation, and an air amount to bc
blown into a passenger compartment is controlled based on
Ihe learned aml changed blower voltage control character-
(abc. Because the manual operator is generally the dover of
the vehicle, the blower volta e control characteristic is made
to correspond to the driver's desire. Ifowever, when the
other passen cr except for the driver is in thc passenger
compartnicnt, thc air amount, controllcrl f&ascii on the
learned and chan ed f&ioivcr voltage control characteristic,
may be nol suitable for the other passenger.

SUMMARY Ol ll IL'NVL'NTION

In view of the foregoing problems, it is an object of the
present invention to provide a vehicle air conditioner with a
control system correcting a control characteristic base(1 on a
manual sct value of an air amount of a bio&ver, which can
prevent air-comhhoning feeling from being deteriorated
even when a passen er's desired air amount is not set.

It is an another ob)ect of the present invention to provide
a vehicle air conditioner with a control system correctin a
control characteristic in accordance with a passenger's
operation, which improves a learning effect of thc passcn-
gcr's operation while a staf&ie air-conditioning pcrformancc
is obtained.

It is a lurlher another oh)eel of the present invenuon to
provide a vehicle air conihuoner with a control system
which learns and stores a passenger's set temperature in
connection &vith an environment condit(on, and automati-
cally controls an air conditioning state of a passenger
compartment f&ascd on a storerl sct tcmpnaturc. In thc
vehicle air conditioner, a rapid change of an air-conditioning
control amount can be prevented, and a pleasant air comh-
lioning conlrol can be obl.mned.

Itis a further another oh)eel of the present invenuon to
provide a vehicle air conditioner &v(th a control system
correcting a control characteristic for an automatic control in
accordance with a passenger*s operation, m which the
control characteristic can bc corrected only to corrcspond to
a prcdetcrmincd passenger's desirc.

It is a further another object of the prcscnt invention to
provide a vehicle air conditioner with a manual operauon of
a preiletermined passenger for which an air conditionin ~

control is performed based on a learning pattern, which
improves air conditioning performance for the other pas-
scngcr except for thc prcdctemiincd passcngcr.

According to an aspect of the present invent(on, in a
vehicle air conditioner, a control system determines an air
amount blown by a bio&vcr bascrl on a control characteristic
having a relationship bctwcen a control factor userl for a
temperature conlrol of a passenger compartment and the air
amount of. Ihe blower, and a set value of the air amount of
Ihe blower is manually controlled through a manual &eton ~

member The control system corrects the control character-
istic f&ased on the set value due to the manual setting
mcmbcr. When the set value of thc air amount of thc blovur
is chan ed by thc manual setting member, the control system
determines a correction degree of the control characteristw.
in accordance wnh a determination whether a dilference
between a value of Ihe control factor at the previous manual
operation of the manual setting member and a value of the
control factor at the present manual operation nf the manual



setting member is equal to or larger than a predetermined
value. Specilically, the control system corrects the control
characteristic without using the sct value of the air aniount
at thc previous manual operation, when thc difi'ercncc is
smaller than the predetermined value. Alternatively, the
control system corrects the control characteristic by using
the mean value of Lhe set value of Ihe air amount al Ihe
previous manual operation and the set value of the air
amount at the present manual operation, when the difference
is smaller than the predetermined value. Accordingly, it can
prcvcnt an air-conditionin feeling from being deteriorated
duc to a mis-learning.

On thc other hand, thc control system stores a plurality of
thc sct values duc to plural manual operations of thc nianual
setting mcmbcr, and selects correction sct values to bc used,s
for a correcuon of. the control characteristic among the set
values. Further, the control system correcLs ihe control
characteristic only based on the correction set values.
'I'herefore, unnecessary information is not learned, and the
control characteristic can be corrected in accordance vvith a ao
passcngcr's desirc.

According to an another aspect ot'he present invention,
a vchiclc air conditioner includes a sensor for detecting an
cnvironmcnt conrhtion rclativc to an air conditioning state of
a passenger compartment, a manual operahon member as
manually operated by a passenger for setting a sei value of.

the air conditioning state, and a control system for control-
ling the air conditioning state. The control system includes
calculation means in which a detection value of the sensor
ts calculated in accordance with a predetermined calculation io
process to a sensor output vaiuc. Thc controi system auto-
maucally controls the air comhtioning state of the passenger
compartment based on the sensor output value in accorrlance.
with a control charactenstic. When Ihe set value due lo Ihe.

manual operation member is changed, the control system is
corrects the control characteristic using a value approximat-
ing thc dctcction value of thc sensor, than the sensor output
value. Accordingly, a lcarning cffcct of thc manual operation
member can be improverl under the environment condition
whtch is actually senseil by the passenger, whde a stable so
air-i:onditioning performance is obtained using Ihe sensor
output value.

According to a further another aspect of. the present
invention, an air comlitioner includes a temperature aching
unit for setting temperature of a passenger compartment to LS

a passenger*s set temperature, a memory unit ivhich learns
anil stores thc passcngcr's set tcnipcraturc in connection
with an environment condition relative to an air conditioning
slate of lhe passenger compartment, a calculahon uml for
calculating an air-conditioning control amount based on a so

slorerl sel temperature corresponding lo lhe environment
condition, among a plurality of stored set temperatures
stored in the memory unit, and a control system for auto-
matically controlling the air conditioning state based on the
air-conditioning control amount from thc calculation unit.
The storerl set temperature used for Ihe calculation of Ihe.

air-i:onditioning control amount is changed in accorrlance.
with a change of Ihe environment condition. When a ddfer-
ence of the stored set temperature before the change and the
stored set temperature after the change is equal to or larger
than a prcdctcrmincd tempcraturc, thc control system sets a
correction sct tcmpcraturc differcnt from thc stored sct
temperature, anil Ihe calculation unit calculates Ihe air-
condittomng control amount based on Ihe correction set
temperature Prelerably, the control system gradually as
changes the correction set temperature from a value near the
stored set temperature before the change to a value near the

stored sel temperature after the change Accordingly, a rapid
change can be prevented, and air conditioning performance
can be improved

When thc passcngcr*s set tempcraturc is changed through
Ihe iemperalure sailing unit, Lhe control system determines
whether Ihe changed passenger*s set temperature is learnerl
m accordance with a control amount dillerence between an
air-conditioning control amount calculated based on the
changed passenger's set temperature and the air-
conditioning control amount calculated bascrl on thc stored
sct tcmpcraturc. Specifically, when the control amount dif-
ference is smaller Ihan a predetermine&i value, lhe control
system prohibits the learning of Ihe changed passenger's sel
temperature. Therefore, a memory using amount can be
made smaller

According to a further another aspect of thc prcscnt
invention, in a vehicle air conrlitioncr, a control system
automatically controls an air comliuoning slate of a passen-
ger compartment based on an output value Irom a sensoir in
accordance with a control characteristic, and corrects the
control characteristic for an automatic control of the air
conditioning state based on a set value of a manual operation
meniber. Thc control system has operator determining
means for rlctcrmining a scat position of an operator oper-
aun ~ the manual operauon member in the passenger com-
partment when ihe set value of. the air amount of the blower
is manually set throu h the manual operation memtier, and
the control system determines a correction method of the
control characteristic based on a determmation nf the opera-
tor dctcrmining nicans. For example, thc control system
corrects the control characteristic only when thc operator
operating the manual operauon member is on a predeter-
mined seal in ihe passenger compartment. Accorrlin ly, only
the predetermined passen er's operation is learned, and the
control characteristic corresponding to the predetermined
passenger*s desire can be obtained.

According lo a further another object of the present
invention, in a vehicle air conditioner with a control system
controlhng an air condiuoning unit based on a control
pattern having a learning pattern which is rewritten in
accordance ivith a passenger's desire and a general pattern
which maintains an original sct pattcm, the control system
has scat state rlctccting means for rlctccting a seated state of
a passenger in the passenger compartment. When the seat
slate delecnn ~ means detects that a passenger is only on a
predetermined seat, lhe control system controls the air
conditioning unit based on the learning pattern I'herefore, in
this case, an air conditioning operation correspondmg to the
predctcrminerl passen cr's desire can bc obtained. Further,
when thc scat state detecting nicans rlctects that a passen cr
is also on the other seat except for the predetermined seat,
Ihe control system controls ihe air conihuoning unit based
on al least the general pauern. Therefore, in this case, it can
prevent unpleasant feeling from being given to the other
passenger except for the predetermined passen er.

Prcfcrably, vvhcn thc scat state rlctccting means dctccts
Ihal a passenger is also on the other seat except for lhe
predetermined seat, Ihe control system controls the air
conditioning unit based on both the learning pattern and the
general pattern In this case, as the number of passengers on
the other seat except for the predetermined seat is larger, a
contribution of the general pattern is made larger

13RILI')LS(:RIPTIOiq Oli 'I'IIL')RAWIbi(3S

Additional objects and advantages of the present inven-
tion will be more readily apparent from the following



detailed descnption of preferrerl emboihments when (alen
together &vith the accompanying drawings, in which:

I'I G. I is a schematic diagram showing an entire structure
of a vehicle air cnnditioner according to a tirst preferred
cmbochmcnt of thc present invention;

FIG. 2 is a flow diagram showing a base control of a
microcomputer according to thc first embodiment;

FIG. 3 is a flow diagram showing a detail control of a
blower voltage in FIG. 2, accorrling to the first emborliment;

1 it
FIG. 4 is a view shov:ing a blower voltage control

characteristic for explaining a correction of a blower voltage
during operation, according to the first embodiment;

I'l(i 5 is a vieiv showing a blower voltage control
characteristic for explaining a correction of thc blower „
volta c during operation, according to thc first embodiment;

FIG. 6 is a view showing a blower volta e control
characteristic ior explaining a correction of ihe blower
voltage ilunng operation, according to the lirst embodiment;

FIG. 7 is a view showing a blower voltage control cn

characteristic for explaining a correction of the blower
voltage during operation, according tn the first embodiment;

I'IG. 8 is a view showing a bin&ver voltage control
characteristic for explaining a correction of the blower
voltage (turin operation, according to thc first embodiment;

FIG. 9 is a view showin a l&lower voltage control
characteristic according to a second preferred embodiment
of the present invention,

FIG. 10 is a flow diagram showing a main control of. a
li)

vehicle air conditioner according to a third preferred
embodiment of the present invention;

I'l(i 11 is a tlow diagram showing a detail cnntrnl of step
S840 in FIG. 10, according to thc third-embodiment;

FIG. 12 is a view showin a blower voltage control
characteristic according to thc third embodiment;

FIG. 13 is a liow diagram showing a main control of a
vchiclc air conditioner according to a fourth prcfcrrcd
embodiment of the present invention,

FIG. 14 is a schematic di& ram shoiving an entire &true- xo

turc of a vehicle air conditioner according to a fifth preferred
emboihment of. the present invention,

FIG. 15 is a flow diagram showing a l&ase control of thc
vchiclc air conclitioncr according to thc fifth embodiment;

FIG. 16 is a characteristic view of an inside outside air "6

introduction mode according to the fifth embodiment;
I'IG. 17 is a characteristic view nf an air outlet mode

according to the fifth embodiment;
I'l(i 18 is a tlo&v diagram showing a main control of the

vehicle air cnnditioner accnrding to the fifth embodiment; 60

I'IGS 19A—19C are vie&vs for explaining a correction
method of a blower voltage control characteristic according
to thc fifth cmbodimcnt;

I'l(i 20 is a three-dimensional map shoiving a bio&ver

voltage control characteristic according to a sixth preferred
cmbodimcnt of thc present invention;

I'IG. 21 is a two-dimensional map showing a blower
voltage control characteristic accnrding to the sixth embodi-
ment;

I'l(i 22 is a graph for setting a set temperature, accnrding
to a seventh preferred embodiment of the present invention;

I'IG. 23 is a flnw diagram showing a hase cnntrnl opera-
tion of a vehicle air conditioner according to the seventh
cmbochmcnt, 66

I'l(i 24 is a view showing a blower vnitage control
characteristic according to the seventh embndiment;

FIG. 25 is a flow diagram showing a main control
according to the seventh embodiment,

FIGS. 26A, 2633 and 26C arc views showing blower
voltage control characteristics, respectively, according to thc
seventh embodiment;

I'IG. 27 is a flo&v diagram showing a main cnntrol of the
vehicle air conditioner according to the seventh embodi-
ment;

FIG. 28 is a flow diagram showing a main control of a
vehicle air conditioner accordmg to an eighth preierred
embodiment of. (he present invenuon;

FIG. 29 is a flow diagrani showing a main control of a
vehicle air conclitioncr according to a ninth prcfcrrcrl
cmboclimcnt of the present invention;

l1G. 30 is a characteristic view sho&vin a relationship
bet&veen an openingde ree of an air mixin donr and a target
air temperature, according to the ninth embodiment;

FIG. 31 is a flow diagram showing a main control of a
vehicle air comlitioner accorihng to a tenth preferred
embodiment of the present invention;

I'IG. 32 is a front view showing operation members of an
air-conditioning operation portion, according to an clcvcnth
prcfcrrcd enibodinicnt of thc prcscnt invention;

FIG. 33 is a flow diagram showing a base control of a

vehicle air conditioner according to the eleventh embodi-
ment;

FIG. 34 is a view showing a blower voltage control
charac(en&tie according to the eleventh embodiment;

l1G. 35 is a tlo&v diagram showing a main control of the
vehicle air conditioner according to the eleventh embodi-
ment;

FIG. 36 is a flow diagram showing a main control of a
vehicle air conihtioner according to a twelfth preierre&l
embodiment of the present invention;

FIG. 37 is a schematic diagram showing an entire struc-
ture of a vchiclc air conrlitioncr according to a thirtccnth
preferred emboihment of the present invention;

I'IG. 38 is a tlo&v dia ram showing a base contrnl of a
control unit of the vehicle air conditioner accordin to the
thirtccnth cnibodinicnt;

FIG. 39 is a flow diagram showing a detail control of step
S150U in FIG. 38 aces&rding to the thirteenth embmhment,

l1G. 40 is a graph for determining a blower voltage
according thc thirtccnth enibodimcnt;

FIG. 41 is a flow diagram showing a main control
corresponiling to FIG. 39, accorihng to a iourteenth pre-
ferred embodiment of the present invention; and

FIG. 42 is a flow dia ram showing a main control
corresponding to FIG. 39, secor(ling to a fifteenth prcfi:rred
embodiment of the present invention.

l)LTAII.L'I) t)LiS('RIVI1ON Ol TIIL
VRLrSLNTIY VRLil LRRLI) LMIIOI)IML'N'I'S

Vreferred embodiments of the present invention will be
described hereinafter with reference to the accompanying
dra&vings.

A first prefcrrcd embodiment of the prcscnt invention will
be now clcscribcd with refcrcncc to FIGS. 1%. As shown in
FIG. I, A vehicle air comliuoner includes an air con&liuoning
unit 1U, and a blower unit mcluihng an inside&outside air
switching box 11 and a blower 13. The blower unit is
disposed at an upstream air side of the air conditioning unit
10 The inside outside air switching box Il is disposed at a



most upstream air side in Ihe blower unit. The insirfe,'outside.
air switching box 11 has an oulsirfe air introducnon port 116
throu h which outside air outside a passcngcr compartment
is introduced, and an inside air introduction port lib through
which inside air inside the passenger compartment is intro-
duced An inside/outside air switching door 12 is rotatably
disposerf in Ihe inmdeioutside air switching box 11 lo open
anil close the outside air inlrorfuclion port i(a anrf Ihe inside.
air introrluction port lib. The insideroutsidc air switching
door 12 is driven by an actuator (not shown) to adjust a ratio lu
lietween an amount of air introduced from the outside air
introduction port 11a and an amount of air introduced from
lhe inside air inlrorfuclion port (lb.

The blower 13 is disposed to blow air from the inside/
outside air switching box 11 into a downstream air side of.

15
the atr conditioning unit 10. The blower 13 includes a
centrifugal fan 15, and a blower motor 14 for driving the fan
15 Air blnwn by the lifnwer 13 flows through an air passage
of an air conditioning case of the air conditioning unit 10. An
evaporator 16 for cooling air and a heater core 17 for heating

o
air arc dssposcd in the air conditioning case of the air
comhtiomng unit. 1U.

Thc evaporator 16 is connected to a compressor and thc
hl e of a refrigerant cycle lo construct 6 perl of. the refrig-
erant cycle. Therefore, air passing through the evaporator 16 zs
is cooled by absorbing an evaporation latent heat of Ihe
refngerant cycle The heater core 17 is disposed to heat air
passing therethrough using engine-cooling ivater fiowing
thcrcin as a heating source.

An air mixing dnor 18 is rotatably disposed at an upstream
air side of the heater core 17. A rntatinn position of the air
mixing door 18 is adjusted by an actuator (not shovvn).
Accordingly, a ratio between an air aniount passing through
the heater core 17 aml an air amount bypasmng Ihe heaLer
core 17 is ad)usted, so thai temperature of air blov:n into Ihe
passenger cnmpartment is adjusted

At a most Ilownstream air axle of. the air comhtiomng umt
10, a defroster door 20 for opening and closing a defroster
opening 19, a face door 22 for npening and closing a face
opening 21 and a foot door 24 for opening and closing a foot
opcnin 23 are disposed. Thc defroster opening 19 is pro-
virlcrl in thc air conditioning case so that conditioned air is
blown toward an inner side of a windshicid throu h thc
defroster opening 19. The face opening 21 is provxfed in Ihe
air comlitioning case so thai conditioned air is blown lowarrf
an upper side of the passenger compartment. 'I'he foot
opening 23 is provided in the air conditioning case so that
conditioned air is bfnwn toward a fnwer side nf the passen-
ger compartment. By selectively opening and closing the
dcfrostcr opening 19, thc face opening 21 and the foot
opentng 23, an air outlet mode such as a face mode, a
bi-level moile, a foot morfe, a fool,'defroster mode anrf a
defrnster mode can lie set I'or setting an air outlet mode, the
doors 20, 22, 24 are driven by an actuator (not shoivn)

A control unit for controlling operation of ihe vehicle, air
conditioner includes a driving circuit 30, a microcomputer
31, and a level cnnverting circuit 32 and the like An air
blowing amount from the blower 13 is controlled in the
driving circuit 30 driving thc blower niotor 14, in accor-
dance with an output signal from thc microcomputer 31. The so
actualors of the Iloors 12, 18, 2U, 22, 24 are also controlled
in Ihe rfriving circuu 3U based on output signals from Ihe.

microcomputer 31. I'he microcnmputer 31 has therein a
GPU, a ROM, a RAM, a standby RAM, an 1/0 port, an A/1)
convcrtcr and the like. 65

The standby RAM is for storing (back up) a learning value
learning a request of a passenger even when an ignition

switch ((G) Is turned olf. Even when Ihe ignition switch (iG)
is turned off, electrical power is directly supplied to the
standby RAM from a battery. Even ivhen electrical power is
not supplied by the battery, a back-up electrical power is
supplied to thc microcomputer 31 in a short time

Output signals from an operation portion 37 rlisposcrl on
an mstrumenl panel of Ihe passenger compartment are inpuL
into Ihe microcomputer 31. The operation portion 37 has an
automatic switch (AUTO) for selnng an automatic control
state of the vehicle air mnditioner, a manual inside,'outside
air selecting switch for manually setting an inside ioutside air
introduction mode, a nianual air outlet morlc sclccting
svvitch for nianually sclccting an air outlet mode such as thc
dcfrostcr mode, the face morlc, thc foot morlc, the bi-lcvcl
mode and the Riot mode, a manual air-blowin ~ setnn ~

switch fir manually sening an air blowing amount oi the fan
15, and the like

Specihcally, the manual air-bloivin setting switch has an
air-amount increasing switch 371 and an air-amount
decreasing switch 372. The air-blowing incrcasin switch
371 outputs a signal for increasing a (iiower voltage by onc
level (0.25 volt) when being pusherf by one time. On Ihe
other hand, the air-blowing decreasing switch 37Z outputs a
signal for decreasing a blower voltage by one level (e.g.,
0 25 volt) when being pushed by one time The lilower
voltage applied to the bloiver motor 14 Is generally in a

range of 4 volt (Lo) and 12 volt (Hi), for example.
Signals from a sensor group detecting cnvironmcnt con-

ditions rclativc to an air conrlitioning state Ivithin thc pas-
sen er compartment are input into the microcomputer 31
Specifically, the sensor group includes an inside air tem-
perature sensor 33 for detecting temperature nf inside air
inside the passenger compartment, an outside air tempera-
ture sensor 34 for detecting tempcraturc of outside air
outside thc passcngcr compartment, a sunlight sensor 35 for
detcctin a sunlight amount entering into thc passen cr
compartment, and the like. These signals from the sensors
33—35 are input into Ihe microcomputer 31 through the level
converting circuit 32, and are read in the microcomputer 31
after being A/1) converted. lrurther, a signal from a tempera-
ture setting switch 36 for setting a desired temperature (set
tempcraturc) of a passcngcr is input into thc microcomputer
31 after being level-convcrtcd in the level convcrtin circuit
32.

FIG. 2 shovvs a hase control of thc control unit according
to thc first embodiment, and thc liasc control is pcrformcrl
when the automanc control state of the vehicle air comh-
tioner is set by Ihe automanc switch provided in the opera-
tion portion 37 Operation of the micrommputer 31 starts at
step S100 in lrfG. 2 when the ignition switch is turned on
Next, at step S110, initialization such as various
conversions, fla setting and thc like is pcrformcd. At step
S150, environnicnt-condition si nals from the insirlc air
temperature sensor 33, Ihe outsiile air temperature sensor 34
and Ihe sunhght amount sensor 35 are input, and operanon
switch states from the temperature setting switch 36 and the
other switches of the operation portion 37 are input

Next, at step S20U, a target air temperature (TAO) Io be
blown into the passenger mmpartment is calculated based
on the signals input at step S150 in accordance with the
follovvin forniula (1) stored licforchand in thc ROM.

TAO=KSI T TStrl — KII 'I II— KrIM InM — KS TS+I'I I

wherem, TSET is a sel temperature set by the temperature
setting switch 36, TR is the inside air temperature
detected by the inside air temperature sensor 33, 'I'AM



is the outside air temperature cfelected by the outside air
temperature sensor 34, I'S is the sunlight amount
detectecl by the sunlight amount sensor 35. Icurther,
KSRT, KR, KAM and KS are cnefyicients, and G is a
correction constant. In the first cmbodinient, thc target
air tcmpcraturc TAO is a control factor used for a
temperature control of the passenger compartment.

Next, at step S300, an air mixing slate is conlrofled basecf
on the calculated target air temperature TAO I'hat is, at step
S300, a rotation positinn (npening degree) of the air mixing in
door 18 is cnntrnf led by the actuator through the driving
circuit 30, so that temperature of air blown into thc passcn-
gcr compartment is controlled.

Next, al slap S40U, a blower voltage apphed io ihe blower
motor 14 is conlroffecl basecf on the calcuhued target air
temperature TAO through the driving circuit 30 Accord-
ingly a rotation speed nf the fan 15 is controlled so that an
air-bio&ving amount bloivn into the passenger compartment
is controlled. However, a desired air-blocving amount for a
passcngcr have individuai variation, and is difhcult to bc an

uniformly determined. In the Iirst embodiment, the cia&&rect

air-blowing amount of: the passenger is learned at a passen-
ger's manual operation, so that an air-blowing characteristic
reflecting a passenger's desire can be obtained

Next, at step S500, an inside/outside air introductinn ratio as
duc to thc operation position of thc inside/outside air switch-
ing door 12 is calculated, and thc actuator for thc inside/
outs&cia air switching cfoor 12 is controlled ihrough Ihe.

dnving circuit 30. Next, al step S60U, an air outlet mode is
controlled. I'hat is, the actuator driving the defroster door
20, the face door 22 and the font donr 24 is controlled
thrnugh the driving circuit 30 Next, at step S700, the
compressor of thc refrigerant cycle is controilcd. Thereafter,
thc control routine returns to step S150 where plural signals
are input, Ihe target air temperature TAO is calculated al step &S

SZUU, ancf the operation controls of the slaps S300, S4UU,
S500, S6UU ancf S7UU are repeated.

The air-blowing cnntrnf at step S400 is explained in detail
based on the flow diagram nf lqG 3 In lqG 3, a leaning
method for leaning a blower voltage control characteristic so
(blower voltage calculation map) of the l&lower niotor 14 is
mainly descnbecf.

First, al step S401, il ts determined whether or not an
air-blowing amount of: Ihe blower 13 is manually sei
(changed) by the nperation portion 37 when the manual as
operation for setting the air-blowing amount is not deter-
mined at step S401, it is determined whether or not a
leaning-request flag Fl is equal to 1. An initiai value of thc
leaning-request flag Fl is sei to zero al slap S110. Therefore,
when the manual operation for air-blowing amount is not se

determined, Ihe leaning request flag Ff is noi equal lo I.
Accordingly, at step S430, a bio&ver voltage Vf is calculated
in accnrdance with a blower voltage control characteristic
rclativc to thc tar ct air temperature TAO. FIG. 4 shows the
blower voltage control characteristics, pre-stored in the ..
ROM, showing a relationship between the target air tem-
perature TAO ancf Ihe blower voltage VF. In FIG. 4, Ihe solid
line 0 incficales an onginal control pattern pre-stored in Ihe.

ROM, which is most suitable for a general passenger On the
other hand, the chain lines l.l, I.Z indicate learned control
patterns each of which is corrected by learnin .

At step S430, thc blower voltage VF is determined based
on the onginal control pattern shown in FIG. 4, when a
learning is not performed once. After the blower voltage
control characterisnc is corrected by learmng, the blower as
voltage VI's determined based on the learned control
pattern
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Next, al step S440, the blower motor VF calculated ai step

S430 is applied to the bio&ver motor 14 through the driving
circuit 30 Thereafter, the cnntrnl at step S500 in I'l(l 2 is
performed

Next, ivhcn a passenger manually opcratcs the air-amount
increasing sivitch 371 or the air-amount clccreasing switch
37Z to manually set (change) an air amount, ihe manual
operation is determined at step S4UI. In this case, at step
S402, the learnin -request tlag l&1 is set at I, and control of
step S403 is performed. 'I'hat is, at step S403, it is deter-
mined whether or not the blower volta e (air-blowing
amount) is manually set for thc past time T seconds (c.g., 5

seconds). When the blower voltage is not manually operated
dunng ihe past time T from the manual operation ai step
S403, the present manual operation informanon is stored at
step S405 'I'hat is, at step S405, an operation information
(set value) at an operation start time and an operation
information (set value) at an operation hnish time are stored
Thc operation information at thc operation start time
includes thc blower voltage control characteristic, thc opera-
tion start time, the TAO, the outside air temperature, the
insicle air temperature, Ihe sunlight amount and the blower
voltage, which are stored at the operation start time. I urther,
the operation information at the operation finish time
includes the operation finish time, the TAO, the outside air
tempcraturc, the inside air tempcraturc, the sunlight amount
and thc blower voltage.

Next, al step S406, ihe blower voltage VF is changed to
a blower voltage VM that is manually set Thereafter, at step
S440, the blower voltage Vl's applied to the blower motor
14 through the drivin circ&tit 30.

On the other hand, when it is determined that the manual
air-blowin operation is pcrformccl cluring the past T time
(c.g., 5 seconds) at step S403, the previous operation infor-
mation aml Ihe present operaiion information are stored as
one consecunve operanon infl&rmation. For example, ihe
manual mr-blowin ~ operation is performed ai a time tl, and
is further formed at a time t2 (II&IZ&(if+55)), the operation
information at the operation start time tl is maintained, and
the operation inforniation at the operation tinish time t2 is
stored cvhile thc operation inforniation at the operation finish
lime lf is deleied. Thai is, when the operation value is
changed by many times within the past nme T after the
previous Iinish lime, ihe operaiion value al Ihe Iirsl operation
start time and the operation value at the present operation
finish time are stored

Next, at step S406, thc bio&vcr voltage VF is changed to
thc manually sct blower voltage VM. Thcrcaftcr, at step
S440, ihe blower voltage VF is appliecf to Ihe blower motor
14 through the driving circuit 30.

When the manual operanon is not determinecl at step
S401, it is detemiined whether or not the learning-request
flag l&1 is equal to I at step S407. When the learning-request
flag Fl is equal to I, it is determined that thc Icarning-
rcqucst flag bcconics I clue to a previous manual operation
In ibis case, al step S4UU, il is determined whether or not the
lime T passes after Ihe previous manual operation is Iinished
That is, when a passing nme after Iinishing the previous
manual operation is shorter than the time 'I; the blower
voltage Vl's set to the blower voltage VM al the manual
operation finish tinic, at step S406. Thcreaftcr, at step S440,
thc blower voltage VF is applied to thc blower motor 14
Ihrough Ihe dnving circuit 3U.

On the other hancl, when it is determined thai the nme T
passes alter the previous manual operauon is Iinishecf at step
S408, the learning-request flag I I is set to zero at step 5409
Next, at step S410, an operation informatinn (set value) to be



used for learning, among stored information ai step S4U4,
405, is determined in accordance with a difference bet&veen
the present TAO at the present operation time and the
previous TAO at the previous nperation time. I'he detemii-
nation of step S410 will be described later in detaih Next, at
step S420, thc blower voltage control characteristic (blower
voltage calculation map) is changed by learning, at step
S420. Next, at step S430, the blower voltage VF is calcu-
lated based on the l&lnwer voltage calculation map having
heing learned I'hat is, at step S430, the bio&ver voltage VF in
is calculated based on a corrected blower voltage control
characteristic. Further, at step S440, thc calculated blower
volta c is applicil to thc blower motor 14 through the driving
circuit 30 ai step S44U. Thereafier, the control program
moves to step SSUO. is

Nevt, control operations at steps S410 and S420 will be
described in rletail. First, at step S410, when the target air
temperature TAO at the previous time is as TAOI and the
target air tcmpcraturc TAO at thc present time is as TAO2,
it is dctcrmincil whcthcr or not a diffcrcncc (LTAO (jTAOZ- an

TAOlj)is equal to a larger than a sei value ix (e.g., 3'.)
Then, the blower voltage control charactensuc is correcieil
in accordance xvith this determination.

When ATAO~cx, it is estimated that the air blnwing
amount is reset for a passenger's desire, in accordance ivith as
a change of thc environment condition relative to thc air
conditiomn state of thc passcngcr compartment. In this
case, Ihe blower voltage calculation map (Ihe blower voltage.
control characteristic) is corrected ai step S420. Thai is, Ihe.

correctinn method of the blower voltage cnntrol .in

characteristic, when A FAG~«, is described with reference
to I'IGS. 5—7.

In a rapid cooling state where voltage of thc control pnint"a'n an onginal control pattern PO is applied to the blower
motor 14, when a Iirst air amount adjusimeni operation is &s

performed by a passenger from Ihe voltage of the control
point "a'o Ihe voltage of the control point "b', ihe ult
control line of the original cnntrnl pattern PO is mnved in
parallel tn the left side in I'IG 5 to passes through the
manually sct control point "Y*. That is, as shown in FIG. 5, sn
thc blower voltage control characteristic after learning the
Iirst air amount adjustmeni operauon is changerl io a Iirsi
learned control pauern Pl.

Next, a case, where a second air amount arltustmeni
operation is performed after time I'asses from the first air xs
amount adjustment operation, will be noiv described. In a
state whcrc thc volta c applied to the blower motor 14 is at
a control point "C'n thc first learned control pattern Pl
after Ihe Lime T passes from the lirst air amount adtusiment
operatton, when the seconrl mr amount adtustment operation sn

is perfi&rmerl so thai the air blowing amount is increaseil
from the voltage ot'he cnntrnl point *'c** to the voltage nf the
control pnint "d", the control line is changed tn pass through
thc first manual setting point "b'nd thc third manual setting
point "d'hat is, as shown in FIG. 6, the blower vnitage ..
control charactenstic after learning the second air amount
ruljusimeni operauon is changed to a second learned control
pattern P2.

Nevt, a case, xvhere a third air amount adjustment opera-
tion is performed after time T passes frnm the second air
amount ailjustmcnt control, will l&c now described with
rcfcrcncc to FIG. 7. In a state where the voltage applied to
the blower motor 14 m ai a control point "e" on the seconil
learneil control pattern PZ after the Lime T passes from Ihe
seconal air amount adtusiment operation, when the third air as
amount adjustment operation is performed bv the passenger
so that the air bloiving amnunt is decreased from the vnltage
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of. the control point "e '& Lhe voltage of Ihe control point
"f'*, the control line is changed to a line (least-squares
approximate line) ivhich is obtained by least-squares
approximate of the first manual setting pnint '*b**, the second
manual setting point "d" anil thc third manual setting point
't *. That is, as shoxvn in FIG. 7, the blown voltage control
characienstic after learning Ihe third air amount adiustmeni
operation is changed io a third learned control P2 When ihe
number of the manual operations is larger than 3, the blower
voltage control characteristic is calculated by the least-
squares approximate of plural manual setting pnints Thus,
in the first embodiment, a passcngcr's desire can be cffcc-
tivcly accurately learneil, anil is accurately rcfiectcd in thc
air blowing amount adjustmenL.

On the other hand, when ATAO«x, ii is estimate&i that the
air blowing amount is reset even when the environment
condition relative to the air cnnditioning state nf the pas-
senger compartment is hardly changed That is, ivhen
ATAO«q it is cstimatcd that an air amount dcsircd by thc
passen cr is not sct by onc previous operation. In this case,
when Ihe blower voltage calculation map (ihe blower volt-
a e control characiensuc) is n&rrecied by the same method
as that when ATAO~rx, the tilt line of the blower volta e
control characteristic becomes rapid.

In the first embodiment, when ATAO«x, the blower
voltage control characteristic is correctcrl at step S420 in
accordance with thc graph in FIG. 8.

W'hen a lirst air amount adjustmeni operation is per-
formed by a passenger from Ihe voltage of the control point
"g** on the original control pattern PO tn the vnltage of the
control point "h**, the tilt control line nf the onginal control
pattern PO is moved in parallel to the left side in I'IG 8 to
pass throu h thc manually sct control point "h". That is, as
shown in FIG. 8, the bio&vcr voltage control characteristic
after learmng the Iirsi air amount adjustment operauon is
chan ed to a lirst learned control pattern Pl.

Next, a case, where a seconil air amount adiustmeni
operation is performed after time I'asses from the hrst air
amount adjustment operatinn, will be now describerl In a
state where thc voltage applied to thc blower motor 14 is at
a control point "i*'n thc first learneil control pattern Pl after
Ihe time T passes from the Iirsi air amount adtusiment
operauon, when Ihe second air amount adtusiment operauon
is perff&rmed so thai Ihe air blowing amount is decreased
from the voltage of the control point "i'* to the voltage of the
control point "j'*, the tirst learned control pattern Pl is used
as thc ori inal control pattern. That is, as shown in FIG. 8,
thc tilt control linc of the first learned control pattern Pl is
moved m parallel io passes through the manually set control
point "j". That is, as shown in FIG. 8, the blower voltage
control characiensuc after learning the second air amount
adjustment operation is changed tn a second learnerl control
pattern PZ. In this case, a tilt angle of the tilt line of the
blower voltage control characteristic is not changed.

When a third air amount adjustmcnt operation is per-
formed after time T passes Irom the second air amount
adjustmeni control when ATAO«x, the secoml learned con-
trol pattern PZ is used as the onginal control pattern, and the
tilt line of the second learned control pattern PZ is moved in

parallel to pass through a third manual setting point so that
a third learned control pattern is obtaincil.

When (LTAO~(x, thc tilt linc of the control pattern is
chan ed so thai ihe learned control pattern passes through
Ihe seconil manual seumg point j aml the thiril manual
sailing point.

According to the first embodiment, first, it is determined
whether or not the difference 6'I'AO is equal to or larger than
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the set value xx. Then, il is eslimalexf that the passenger*s
desired air amount is nnt set hy the previous cnntrnl opera-
tion when A I'AO&rx In this case, the hlnxver voltage control
characteristic is corrected xvithout using the operation infor-
mation (manually sct value) at thc previous air amount sct
operation (previous operation). Accordingly, the learned
result in Ihe previous air amounl set operation is noi alfexnexf
to the present learned result, a detemoration of the air
conditioning feeling due to an error learning can he
prevented, and a pleasant feeling can he obtained 1(i

In addition, when ATAO~cx, the hloxver voltage control
characteristic is corrected usin the opcratinn information
(manually sct value) at thc previous nperation and the
operation information (manually set value) al ihe present
operation, and Ihe air amount control can be elfectively
accurately performed in accordance with a passenger*s
desire

In the above-described first embodiment, when A IAO&o.,
thc first Icarncd control pattern Pi is moved in paraficl to
pass through thc second manual setting point j at thc second an

air amount adfustment operation. However, in this case, Ihe
first learned control pattern Pl may he moved in parallel io
pass thrnugh a set pnint set hy the mean value betxveen the
first manual setting pnint h and the second manual setting
point j. That is, when A'IAO&o., the hfnwer voltage control xs
characteristic may bc corrected by the mean value of the
previous sct value and a most ncw sct vaiuc.

In the above-descmbed lirsi embodiment, ai slap S41U,
when operation information (sei value) at n-time operation
is approximately equal to operatinn infnrmatinn (set value)
at m-time nperation (m&n), the operatinn infnrmatinn at the
n-time may be used for learning, and the nperatinn infor-
mation at thc m-time operation may bc not used for learnin .

Further, at step S410, when the envirnnnient conditions at
the first operation is approximately equal to the environment is
condittons al Ihe secon(l operation, and when a ume between
the lirst operation and Ihe secoml operation is short, boih
first and «ecnnd operations may he used fnr learning as one
time nperatinn. In this case, the second nperatinn is
pcrformcd, after thc first operation is learned and thc blower xn

volta c control characteristic is chan ed.
That is, at step S4IU, when the environment conditions al

Ihe n-nme operation is approximalely equal lo Ihe environ-
ment conxfitions al Ihe (n+I)-time operation, and when a
time pened between the n-time operation and the (n+I)-time xs
operation is short, lieth the nperations may be used for
learning as onc time operation. In this case, thc (n+I)-time
operation is pcrformcd, after thc n-time operation is learned
and Ihe blower voltage control characlenstic is changed.

At slap S410 in the lirsi embodiment, when the control sn
system has plural approximate operalion informalions, Ihe
mean value nf the plural approximate operation informations
may he used for learning. I'urther, at step S410, xvhen the
number of informations to bc used for learning in a range of
thc target air tcmpcrature TAO is restricted tn a predeter- ..
mined number p, and newly input p-number informations
may be used for learning when Ihe informanon number is
larger than the number p.

In the abnve-descrilied first embodiment, plural control
patterns of the hloxver vnltage may be set relative to the R(

sunlight amount, thc outside air amount and thc inside air
amount, to bc lcarncd, rcspectivcly. Further, a prcdctcrmincd
control pattern of: the blower voltage may he stored for each
driver.

In the above-descmbexf Iirst embodiment, the standby ss
RAN is used for storing the learned information even when
the ignition switch is turned nff Hoxvever, instead of the
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standby RAM, a lixed memory may be used so thai the
learned information is stored even when the ignitinn switch
is turned off. In the above-described first

embed (ment,
when

the air-amount increasing sxvitch 371 (s pushed one time, the
air amount is increased hy onc lcvch However, when thc
air-amount increasing sxvitch 371 is pushed onc time, thc air
amount may be increased by plural levels. Further, the air
amount may be increased in accordance with a pushing time
of the air-amount increasing switch 371. Similarly, in the
above-described first embodiment, when the air-amount
decreasing switch 372 is pushed one time, the air amount is
decreased by one level. Howcvcr, when thc air-amount
decreasing sxvitch 372 is pushcxl onc time, thc air amount
may be decreased hy plural levels. Further, lhe air amount
may he decreased in accordance with a pushing time of the
air-amount decreasing sxvitch 372.

In the above-described first emhndiment, the control
system is typically applied tn the blower voltage control (air
amount control). Howcvcr, the control system may bc
applied to any onc control of the set air tcmpnaturc, thc air
outlet mode, and the like.

A second preferred embodiment of the present invenuon
will be described xvith reference tn I'IG 9. In the ahove-
described hrst embodiment, the blower voltage Vl's deter-
mined using the target air temperature TAO. In the second
cmbodinicnt, thc blower voltage VF is xlctcrmincxl using thc
inside air temperature TR which is a control factor for
conlrolhng lhe temperature of the passenger compartment,
based on Ihe graph shown in FIG. 9. FIG. 9 is a charactensuc
viexv showing a relationship between the (nside air tempera-
ture TR and the hloxver volta eVl'n

the above-described first embodiment, it is determined
xvhcther or not the diffcrcnce ATAO Iictwcen thc target air
tcmpcraturc at thc previous air amount adfustmcnt operation
and Lhe largeL air temperature aL Ihe present air amounL
adjusimenl operation is equal lo or larger than Lhe set value
(x, aml lhe correction method of Ihe blower voltage control
characteristic is determined based nn the determination
result. I Inxvever, in the second emhndiment, it is determined
whether or not thc difibrcnce ATR bctwccn thc inside air
tempcraturc TR at thc present air amount adfustmcnt opera-
tion and Ihe insixle air temperature TR al the previous air
amount ad j uslmeni operation is equal to or larger than the sel
value (3(e,g., I'.), and the correction method of: the blower
voltage control characteristic is determined based on the
determination result

When ATR(3, it is cstiniatcd the air blowing amount is
reset for a passcngcr's xlcsirc, in accordance with a change
of: the inside air temperature TR of lhe passenger compart-
ment. In Ibis case, Ihe blower voltage conlrol characterislm
shown in FIG. 9 is corrected by the same method as thai
when xVIIAO ~ rx at step S420. 'I'hat is, xvhen A'I'R ~ jf, during
the second air amount adjustment operation, the tilt of the
control pattern (control line) is changed to pass through thc
first nianual setting point anil the second manual setting
point. Further, during Ihe Ihird air amount adjustment
operauon, Ihe control line is changed to a hne which is
obtained by an least squares approximate of Ihe lirst manual
setting point, the second manual setting point and the third
manual setting point

On thc other hand, when (3TR&(3, it is cstimatcd that thc
passen cr's dcsircd air amount is not set by onc previous
control operation. Therefore, lhe blower voltage control
characlenstic shown m FIG. 9 is corrected by the same
method as that when ATAO«cx al step S420 That is, when
xgl'R&fi, during the second air amount adfustment operation,
the first learned control pattern is used as the nnginal control
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pattern, and Ihe till line of lhe Iirsl learned control pattern is
moved in parallel to pass through the secoml manual setting
point so that thc second learned control pattern is obtained.

Even when thc blower voltage controi characteristic is
corrected in accordance with the determination result of the
ditference ATR ot'he inside air temperature TR, the effect
similar to that of. the first embodiment can be obtained.

In the above-descnbed secoml embodiment, ihe blower
voltage control characteristic is corrected in accordance with
thc dctcrmination whether or nor thc diffcrcncc ATR
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between the inside air temperature TR at the previnus air
amount adjustment nperation and the inside air temperature
at the present air amount adfustmenl operation is equal lo or
larger than f&. However, between the present air amount
adjustmcnt operation and the previous air amount adjust-
mcnt operation, it may bc determined whether or not a "
ditference et'the outside air amount IAM and a difference of
the sunhght amount 'IS are equal to or larger than set values,
respectively In this case, when any one of. the dilTerence of.

the outs&cia air amount TAM aml the diffi:rance of Ihe.

sunlight amount TS is smaller than thc set value, thr blower zo

voltage control characteristic is correclecf by ihe same
melhocf as that when ATAO&o at slap S42U.

A third preferred embodiment ot'he present invention
will be now described with reference tn H(iS 10—12 In the
third embodiment, after plural informations (set values) are zs
stored, operation informations to l&c used for correcting the
blower voltage control characteristic (air amount control
characteristic) are seleclecf among the plural stored infor-
manons. In Ihe third embocfiment, Ihe structure of Ihe.

vehicle air conditioner is similar to that nf the above- .io

described tirst embodiment In the third embodiment, a part
of the control operation of the microcomputer 31 is changed

Next, a learning method of the blower voitage control
characteristic will br now descrif&cd with reference to FIG.
1U In the third embodiment, Ihe controls ai steps is
S100—S7UO are similar to those of. first embodiment shown
in FIG. 2 However, in Ihe third embochment, at slap S4UU
in I'l(i 2, nnf y the control nperations at steps S430 and S440
shown in I'IG 3 are performed.

As shown in FIG. 10, after steps S100—S700 are so
performed, thc control of step S800 is performed. That is, at
step S800, il is determine&i whether or nor the air amount is
manually set (change&i) by Ihe operation portion 37. When ii
is cfelerminecf thai the mr amount is manually sel at slap
S800, the operation information is stored and the control as
pattern of the bfo&ver voltage control characteristic is only
movccl in parallel to pass a manuai setting point at step S810.
Next, at step S820, thc manual srttin number N is incrcascd
by one time (N=N+I). An initial value of the manual setting
number is zero. 60

Next, Ihe control routine moves to step S83U. Even when
the manual operatinn is not determined at step S800, the
control of step S830 is also performed At step S830, it is
dctcrminccl whcthcr or not thc manuai setting number N is
equal. to a predetermined number 7 (c.g., 7-5). When the ..
manual setting number N is not equal to Ihe predetermined
number W if is determined that Ihe stored informauon are.

insuificient, ancf control routine returns to step ST50 so thai
the air conditioning control is repeated.

On the nther hand, when the manual setting nmnber N is
equal to thc prcdctermined number W thr blower voltage
control characteristic (blower voltage calculation map) is
changecf based on the plural storecf operation informalions
(e.g., live operation iniormahons). Next, at slap S850, Ihe
manual setting number N is reset to zero. 66

The tlow diagram of I'l(i. 11 shnws the detail control of
step S840 in I'l(i. 10 Next, the learning method of the
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blower voltage control charactensnc will be explained with
reference to 11GS 11 and 12 In I'IG 12, kl, k2, k3, k4 and
k5 indicate manual setting points at which the air amount is
manually set First, at step S841 in I'IG 11, the least-squares
approximate linc of the five manual setting points is calcu-
lated. The linc Ll of FIG. 12 indicates the result calculatccl
Iirsl ai slap S841, anil the line Ll is a temporary character-
&abc hne in which a change of. the blower voltage control
characteristic is not performed

Next, at step S842, a blower vnltage difference AVI'etweenthe temporary characteristic line I.l and each
manual setting point kl—I 5 is calculated. Next, at step S843,
it is determined whether or not each of thc fiv blower
voltage differences AVF ai Ihe live setnng poinas kf—k5 is
equal io or lower than a eel value b (e g., 3VI When any one
A VI& is larger than 8 amon the hve bio&ver volta e differ-
ences AVI; the control routine mnves tn step S844. At step
S844, the manual setting point (e g., the manual setting point
k2) where AVF&h is not used for lcarnin That is, the stored
plural infomiations are separated into a correction operation
information used lor correcnng the blower voha 6 control
characlenslic, aml an unnecessary learning iniormahon.

Thereafter, at step S841, the least-squares approximate
line 1.2 of the fnur manual setting points except the manual
setting point k2 is calculated. In this case, the unnecessary
leanin infomiation is not usccl in the calculation, and the
linc LZ calculated secondary has a charactenstic morc close
lo the passenger*s desire. The hne LZ is also 6 temporary
characteristic line in which lhe change of. Ihe blower voltage
cnntrnl characteristic is not performed.

Next, at step S842, the bin&ver vnltage differences AVI'et&veenthe temporary characteristic line 12 and manual
setting points except for the manual setting point k2 arc
calculated. Next, at step S843, it is determined &vhcthcr or
not each of the four blower voltage differences AVF at lhe
four salon ~ poinas is equal to or lower than Ihe sel value 8

(e.g., 3V). When each ol: the four blower voltage dilTerences
AVI's equal to or smaller than (t, it is determined that the
temporary characteristic line 12 is the characteristic line
corresponding to thc passcngcr's desire, ancl thc control
routine moves to step S845. Next, at step S845, the blower
voltage conlrol characlenslic (blower voltage calculation
map) is corrected so thai the till part of the onginal control
panern PO is chan ed to ihe line LZ. Thereafter, the blower
voltage Vl& is determined and calculated based on the
cnrrected blower vnltage cnntrnl characteristic

According to the third cmbodimcnt, after plural operation
inforniation arc stored, thc operation information to bc usccl
for correcnng Ihe blower voltage control characlenstic are
selected among ihe plural operation iniormanons, and an
operation information (unnecessary leaning information),
which is estimated tn be impossible to set a passenger's
desired air amount, is not used for learning. Therefnre, an
air-blowing characteristic corresponding to the passen cr's
desirc can bc obtained while a mis-learning is prcvcntcd, and
pleasant mr-conditioning can be performed.

In Ihe third embodiment, ihe plural operation informanon
are totally learned in the microcomputer 31, a change of the
air conditioning operation with each input nperation infor-
mation can be restricted.

A fourth preferrccl embodiment of thc present invention
will bc now clcscribccl with rcferencc to FIG. 13 In thc
fourth embodiment, Ihe blower voltage control characteristw.
is corrected when plural operation iniormanon are stored,
simihirly lo the above-descnbed third embodiment. In lhe
fourth embodiment, as shown in 11(i 13, the control opera-
tions at steps SIUU—5820 are similar to those of I'IG 10 in
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the th&rd embocfimenl. In lhe fourth embodiment, Lhe control
operations at step 5830 8850 in FIG. 10 is changed to that
at step S860 '1880 in HG. 13.

Nevt, the learning method of the bin)ver voltage control
characteristic according to thc fourth embodiment will bc
now dcscribcd with rcfcrcncc to FIG. 13. In FIG. 13, when
&I &s delerminecf that Lhe air amount &s manually sel al step
S800, the operation informal&on &s stored and ihe control
pattern nf the blower vnltage control characteristic is only
moved in parallel to pass through a manual setting point at
step 5810. Nevt, at step 8820, the manual setting number N
&s incrcascd by one time (N=N+I), An initial vaiuc of the
manual setting number is zero.

Next, lhe control rout&ne moves to step S860. Even when
the manual operation is not determ&ned al step S800, lhe.

control of step 8860 is af)o performed At step S860, it is
determined whether or not the ignitinn switch (IG) is turned
off When the ignition switch is not turned off, the control
routine returns to step S150, and thc air-conditinnin opera-
tion is rcpcatcd. When it is dctermincd that thc i nition zo

sw&lch is turned olf al slap S87U, the manual seu&ng number
N is counted at step S870. When N=O, thai &s, when the
manual setting number N is not larger than zero, it is
determined a manual air amount setting operation is not
performed, and the blower voltage control characteristic is zs
&lot coffcclccl.

On thc other hand, when N&0, the bio)vcr volta e control
characteristic (blower voltage calculat&on map) &s corrected
basecf on the storecf operauon informal&on at step S880. The.
control operation at step S880 is the same as that at step .&o

8840 of the third embodiment
According to the fnurth embodiment, after the ignition

switch is turned off, thc operation information to bc used for
correcting thc blower control characteristic arc selected
among the stored plural operation &nformauons, and an is
operatton information (unnecessary lean&ng &nformat&on),
whtch &s estimated lo be &mposs&ble to set a passenger*s
desired air amount, is not used for learning I'herefore, an
air-1&lowmg characteristic corresponding to the pas)enger*s
desirc can bc obtained while a mis-learnin is prevented, and &o

pleasant air-conditionin can bc performed.
A lifth preferrecf embodimenl of. the present &nvenuon w&ll

be now descnbed w&lh reference to FIGS. 14—19C. In Lhe.

fifth embodiment, components of a vehicle air cond&lioner
similar to those nf the first embndiment shown in I'IG I are Ls

indicated with the same reference nmnbers, and the detain
explanation thereof is omitted. As shown in FIG. 14, thc
inside/outsiclc air switching door 12 is rotatably disposed in
the inside/outside mr switch&ng box 11 lo open and close the
outside a&r inlrocfuclion port 11n and the inside a&r inlrocfuc- )o

tion port llbv The inside/outs&cfe air sw&tch&ng door 12 &s

driven by an actuatnr 12n to adjust a ratio between an
amount of air introduced from the outside air introduction
port lln and an amount of air introduced from thc inside air
introduction port Ilb.

A rotation pos&l&on of lhe mr m&x&ng door 18 is adtusled
by an actuator lgn. Accord&ngly, a rauo between an air
amount passing through lhe heater core 17 and an air amount
bypassing the heater core 17 is adjusted, so that temperature
of air 1&]own into the passenger compartment is adjusted so
Further, for setting an air outict mode such as thc face n&ode,
thc bi-lcvcl mode, thc foot mode, thc foot defroster mode
and the cfefroster mode, the doors 2U, 22, 24 are dnven by
an actuator 25.

A control unit IUU for controlling operation of Lhe veh&cle ss
air conditinner includes the driving circuit 30, the micro-
computer 31, and the level cnnverting circuit 32 and the like

An a&r blow&n ~ amount from the blower 13 is controlled in
lhe dnving c&rcu&t 30 dnv&ng the blower motor 14, &n

accordance with an output signal from thc microcomputer
31. Thc actuators 12n, lgn, 25 of thc doors 12, 18, 20, 22,
24 arc also controlled in thc driving circuit 30 based on
output s&gnals Irom Lhe m&crocx&mpuler 31. The microcom-
puter 31 has there&n a CPU, a ROM, a RAM, a stum]by
RAM, an I/O port, an A,D converter aml Lhe hke.

The standby RAM is for storing (back up) a learnin value
of a request of a passenger even when an &gmtion switch
(IG) is turned ofil Even when thc ignition switch (IG) is
turned ofi, electrical power is directly supplied to thc
standby RAM Irom a bauery. Even when electrical power &s

not supplied by lhe battery, a back-up electrical power &s

suppl&ed to the microcomputer 31 &n a short ume.
Output signals from an operation portinn 37 disposed on

the instrument panel of thepassengercompartment are input
into the microcomputer 31. Thc operation portion 37 has an
automatic s)vitch (AUTO switch) 51 for setting an automatic
control state of. Lhe veh&cle air concliuoner, a manual inside,'uts&de

air selecting sw&tch 52 for manually seuing an
&ns&cle/outs&de a&r introduction mode, a manual air outlet
mode selecting s)vitch 53 for manually selecting an air outlet
mode such as the defroster mode, the face mode, the foot
mode, the bi-lcvcl mode ancl the foot moclc, a manual
air-bio)ving scttin switch 54 for manually setting an air
blowin amount of thc t'an 15, thc tcmperaturc setting sv itch
36 for )cuing a pas)anger's desire&1 temperature, and the
lil e.

Signals from a sensor group detectmg env&ronment con-
ditions relative to an air conditionin state within the pas-
scngcr compartn&cnt arc input into the microcomputer 31.
Specifically, thc sensor group includes thc insiclc air tcm-
peraturc sensor 33 for clctecting tcmpnaturc TR of insiclc air
&ns&cle the passenger compartment, lhe outside a&r tempera-
Lure sensor 34 for detecting temperature TAM of ou&s&de a&r

outside the passenger compartment, the sunhght sensor 35
for detecting a sunlight amount TS entenng into the pas-
sen cr compartment, an evaporator air tcmpcrature sensor
40 for detecting an air tcmpcraturc TE blown from thc
evaporator 16, a )vatcr tcmperaturc sensor 41 for dctccting
a water temperature TW circulating in the heater core 17,
and lhe hke. These s& mals from lhe sensors 33—35 aml 40,
41 are input into the microcomputer 31 thrnugh the level
converting circuit 32, and are read in the microcomputer 31
after bein A&D convcrtcd.

FIG. 15 shows a hase control of thc control unit according
to the fifth en&bodimcnt. Operation of thc microcomputer 31
slarLS when Lhe &gn&non sw&tch (IG) &s turned on. First, at
slap S100U, &nitiahzauon of. venous conver)iona, flag setung
and the like is perfom&ed At step SI100, operation signals
from the s)vitches 36, 37, 51 —54 are input. Next, at step
S1200, sensor signals (environment-conclition signaLs) from
the sensors 33—35, 40, 41 arc input.

Next, at step S1300, a time constant pfoct'ss ft'lative to a
detected value of Lhe sunlight sensor 35 is performecf based
on the follow&ng formula (2).

IS„„,=(&I t 7 )+Il — I &Ia] IS, (zl

Wherein, 'I'„„, is a sunlight amount after the time
constant process at the prcscnt tin&c, TS is thc dctcctcd value
of thc sunlight amount sensor read at step S1200, and TS„„
&s lhe sunhght amount after the previous time constant
process, and "a 's a time conslanL &n a control cycle.

Next, at step S1400, Lhe target a&r temperature TAO &s

calculated based on the above-descnbed formula (1)
llowever, in the fifth embodiment, instead nf the sunlight
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amount TS ilelected by Ihe sunlight sensor 35, the sunhght
amount TS„„after the time cnnstant process is used.

Next, at step S1500, a bloiver voltage applied to the
I)lower motnr 14 is controlled based on the target air
tcmpcraturc TAO calculated at step S1400. Accordingly, a
rotation speed of thc fan 15 is controlled so that an air-
blowing amount blov:n into Ihe passenger compartment is
controlled. However, a desired air-blowing amount for a
passenger has md)vidual variation, and is difficult to be
uniformly determined. In the fifth embndiment, the desired in
air-lilowmg amnunt of the passenger is learned ivhile the
passcngcr manually operates, so that an air-blowin char-
acteristic accurately reflccting a passenger's desire can be
obtained.

Next, al slap S16UU, a large) opening degree SW of. Ihe air
mixing door 18 is calculated by using the following fnrmuia
(3), based on the target air temperature I'AO calculated at
step SISUO, the water temperature TW nt'he engine-cooling
water and thc evaporator air temperature TE nf air immc-
diatcly after thc evaporator 16. n

7)v=i)7a(1 — 77 i)77)v— 77:)I Inn (',)

The water temperature 'I'W of the engine-cooling water is
input from the vvater temperature sensor 41, and the evapo-
rator air temperature TE immediately after the evapnrator 16 as
ts input from thc evaporator air temperature sensor 40.

Next, at step S1700, an inside outside air introduction
mode due to the operation position of. Ihe inside/ours)de air
switching rioor 12 is determined based on the graph shown
in I'l(i 16. Next, at step S(800, an air outlet mode is .)n

determined based on the graph shoivn in H(i 17 I'hereafter,
at step S1900, cnntrol signals determined at step
51500—S1800 arc output to the actuators 12a, lga, 25
through thc dnving circuit 30 to cnntrni the rotation speed of
the blower motor 14 anil the aclualors 12a, lga, 25. ss

Thereafter, at step S200U, it ts determined whether or not
a predetermined lime "I'predetermined penod) passes.
After the predetermined time passes, the cnntrnl rnutine
returns at step S1100

Thc blower volta c dctcrmincd at step S1500 in FIG. 15 sn
will bc cxplaincd in dctaii with rcfcrcncc to FIG. 18. First,
at step SISOI, il is ilelermined whether or nol the air amount
is manually set (changed) by a passenger based on Ihe.

signals input al step SIIU. When the air amount is manually
set by the passenger, the binwer vnltage contrnl character- as
istic is corrected (ieneraily, the bloiver voltage is made
larger when thc target air temperature TAO is at a high
tcmpcraturc side or at a low temperature side, and is made
smaller when the target air temperature TAO is in a middle
temperature area, as shown in HGS. 19A—19C. sn

At step SISU2, the blower voltage control characlerisnc is
corrected using the detected sunlight amount TS ivithout
performing the time constant prncess, as an input signal
That is, thc sensor signals of thc sunli ht amnunt TS, the
outside air tcmpcraturc TAM and thc inside air temperature ..
TR are stored, and the blower voltage control characteristic
is corrected.

According lo Ihe Iifth embodiment, Ihe blower voltage.
control characteristic is corrected using the detected sunlight
amount TS, the blnwer voltage cnntrni characteristic can be
accurately corrected under the actual sunlight feeling of thc
passcngcr. Accorrlingly, thc blower voltage control charac-
tenstic correspomling to a pamenger

's I eeling can be re addy
obtainml.

Here, Ihe correction of. the blower voltage control char- ss
acteristic due to step S1502 will be explained in detail ivith
reference I'I(iS. 19A—19C As shown in IIG 19A, the

control hne A shows an original control characterisuc storer(
in the ROM of the microcomputer 31, and is suitable for
general passengers. Accordingly, when any nne manual
operation for setting the bloiver vnltage is not performed
(Icarncd), thc blower volta c (air blowing amount) is detcr-
mincd based on the original control linc A

In a case where the blower voltage is at a blower voltage
level a (maximum level) on Ihe original control line A, when
the (iiower voltage is decreased frnm the blower volta e
level a to a blniver vnlta e level a'y a first manual
operatinn of the passenger, the tilt part of the nnginal control
linc A is nioved in parallel to a left sirlc to pass through the
operation point ab The solid linc B in FIG. 19A shows the
blower voltage control characteristic afler Ihe Iirsl passen-
ger's operation is learned. That is, lhe solid line B in FIG
19A is a first learned contrnl line.

Next, in a case ivhere the blower volta e is at a blower
voltage level b on the first learned control line 13, when the
blovvcr voltage is incrcascrl from thc blower voltage level b

to a blower voltage Icvcl b'y a second manual operation of
Ihe passenger, Ihe nit angle ol. Ihe till part of lhe Iirsl learned
control line B is changed to pass through both the operauon
points a', ff. The snlid line C in I'l(i. 1913 shnws the lilnwer
voltage control characteristic after the second passenger's
operatinn is learned That is, the solid line C in I l(7 1913 is
a second learned control linc.

Next, in a case where thc blower voltage is at a blower
voltage level c on the second learned control line C, when
Ihe blower voltage is decreased from the blower voltage
level c to a bloiver voltage level c'y a thirrl manual
operation of the passen er, the tilt an le of the tilt part of the
second learned control line C is chan ed sn that a hne
approximatin thc operation points a', b', c's oiitaincrl For
example, a least-squares approximate line D of thc thrcc
operation points a', b', c's used as a Ihirri learned control
line, as shown in FIG. 19C. That is, the solid line D in FIG.
19C is a third learned control hne. Relative to the passen-
ger*s operation points mnre than three times, the tilt angle of
the tilt part of the control line is changed tn a line (e g,
least-squares approximate linc) approximating each opera-
tion point.

A ler the blower voltage control charactensuc is correcteri
at step S1502, the blower voltage is determined in accor-
dance with Ihe corrected blower voltage control character-
istic at step S1503 based on the target air temperature 'I'AO

On the other hand, ivhen the manual operatinn for con-
troflin thc air iiloivin aniount is not rlctcrmincrl at step
S1501, thc ()lower volta c is rlctcrmincrl in accorrlance with
Ihe previous learned blower voltage control charactensnc al
slap S15U4. When any a manual operation for seuing lhe air
blowmg amount is not performeil, Ihe blower voltage is
determined in accnrdance with the original cnntrol charac-
teristic A shoivn in I I(i. 19A at step S1504 In the fifth
cmbodinicnt, after the blower volta c control characteristic
is corrcctcrl, the newly corrcctcrl blown volta c control
characteristic is stored al step S15U4.

Accorihng lo the Iiflh embodiment, because the blower
voltage conlrol characlensiic is corrected using Ihe directly
detected sunlight amount TS, the bloiver vnltage control
characteristic can be accurately corrected under a sunhght
condition ivhich is directly sense(I by thc passenger.
Accordin ly, a suitable blower voltage control characteristic
corresponding to the passenger's feeling can be obtained by
reduced operanon number.

On the other hami, when Ihe target air temperature TAO
for an automatic air-conditinning control is calculated, the
sunlight amount TS„.,„, after perfnrmin the time constant
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T)„,„,.=(i/ I &5+[( — II,' ls„,
&5

(ai

Wherein, TS„„,C m a sunlight amount after Ihe lime
constant process at the present time fnr the learning control,
'IB is the detected value of the sunlight amount sensor read
at step S1200, and TS„,„ is thc sunlight amount after the so
previous time constant process, and "r*'s a second time
constant I2 in a control cycle. Because the lirsl time mnstant
tl and the seconrf time constant t2 are set so that t1&I2,'*a*'n

Ihe formula (2) is larger than "r'n formula (4). Because.
tl&t2, the sunlight amnunt after the time constant process for as
the learning control is close to the detected value of the
sunlight amount sensor 35.

In thc fifth embodiment, among thc control characteristics
for auk&matically controlling the air conditioning slate of. Ihe
passenger compartment, the blower vohage control charac- so

ten)tie is corrected after the passenger's operation is
learned Ilowever, similarly to the correctinn of the bio&ver

voltage control characteristic, the control characteristic of
thc inside/outside air introduction niode shown in FIG. 16 or
thc control characteristic of the air outlet mode shown in ..
FIG. 17 can be correcteil after a passenger's operauon is
learned.

In the above-described lifth emborfimenl, when the
manual operat inn is determined at step S1501 in FIG 10, the
learmng nf the passenger's operation is perfnrmed When
plural operation informations close to the detection value of
thc sunlight amount sensor 35 arc learned during the learn-
ing of the passenger's operation, the mean of. Ihe plural
operatton information may be used for the correcnon of Ihe
blower voltage control characteristic. 65

In the above-described tifth embodiment, the time con-
stant process is performed for sloivly changing a degree of

process is userf. Therefore, even when Ihe rfetecuon value of
the sunlight amount sensnr 41 is greatly changed, the general
automatic air-cnnditioning control of the vehicle air condi-
tioner is hardly affected l&y the variation in the detected
sunlight amount TS.

In thc above-ilcscribcd fifth embodiment, thr time con-
stant process is performed for the sunlight amount among
the environment conditions. However, the lime constant
process can be performed for the detected inside air tem-
perature I'R of the inside air temperature sensor 33 or the io
detected outside air temperature 'IAM of the outside air
tcmpcraturc sensor 34, for stabilizing the gcncral air condi-
tionin control. Even in this case, thc biower voltage control
characteristic is correcteil using the rfetecled inside air
temperature TR or Ihe rfelected outside air temperature.
I'AM. Accordmgly, the inside air temperature or the outside
air temperature, corresponding tn a passenger*s sense, can
be accurately learned, and the blower voltage control char-
acteristic can be accurately controlled.

In thc above-dcscribcd fifth enif&odimrnt, the detected zo

value of the sunlight amount sensor 35 is directly used for
the correction of the blower voltage control charactcrisuc
(learning control for learning the manual operatinn)
Ilowever, the time constant prncess at step S1300 in lrl(l. 15
can be divided into a first process for the general air- zs
conditiomn control and a second process for thc learning
control (c.g, thc correction of the blower voltage control
characteristic). In the general air-i:omhtioning control, Ihc.

detected sunlight amount TS is corrected to TS„„„, using Ihc.

above-described formula (2). In the fnrmufa (2), the time
constant determining the *'a** in the formula (2) is as a first
time constant tl On the other hand, in the learning control,
thc dctcctcd sunlight amount TS is corrected to TS„„, in
accordance thc followin formula (4).

a sensor detection value, in lhe general air conditionin ~

control I lo&vever, instead of the time constant process, a
slow control for slo&vly changing the sensor detection value
ca&1 t&c i&scil

A sixth prcfcrrcd enibodinicnt of thc prcscnt invention
&vill be now described ivith refcrcncc to FIGS 20 and 21. In
Ihe above-described liflb embodiment, Ihe blower voltage
(air blowing amount) is determined based on the target air
temperature TAO. 'I'hat is, the blower voltage control char-
acteristic is set by one input of Ihe tar el air temperature
TAO. In the sixth embodiment, the bio&ver vnltage is deter-
mined t&y inputting thc insirlc air tempcraturc TR, the outside
air tcmpcraturc TAM anil thc sunlight amount TS,
respectively, and Ihe blower voltage control charactensnc is
corrected by learmng of. the pa)senger*s operation.

11G. 20 is a three-dimensional graph showing an air
amount control characteristic (blower volta e control
characteristic) according to the sixth embodiment when the
sunlir it amount is sct at 500 w&m . In FIG. 20, E indicates
thc air aniount control characteristic bcforc learning thc
passenger's operanon, and F indicate) the air amount control
characien)tic after learning the passenger's operation FIG.
21 is a t&vo-dimensional graph sho&vin an air amount
control characteristic (blower voltage control characteristic)
according to the sixth embodiment when the sunlight
amount is sct at 500 iv&m'. For example, when the outside
air tcmpcrature anil thc sunlight amount arc sct, thc air
amount can be determined by the inside air temperature.

Accorthng to Ihe sixth embodiment, even when lhe envi-
ronmental conditions such as the inside air temperature, the
outside air temperature and the sunlight amount are respec-
tively input for determining the f&lower voltage, Ihe learning
effect corresponding to thc passcngns rlcsirc can bc
obtained by using the detection values of thc sensors 33—35
or using approximate values approximaung the detecuon
v alii c).

A seventh preferred embodiment of. the present invenuon
will be now described with reference to I IGS 22—27 In the
seventh embodiment, the structure of a vehicle air condi-
tioner is similar to that shoivn in FIG. 14 of thc above-
dcscrit&cd fifth embodiment, anil thc explanation thcrcof is
omified. In the seventh embothmenl, lhe stantlby RAM of
Ihe microcomputer 31 stores a temperature selling map
shown in FIG. Z2. A eel temperature i) stored in each mass
corresponding to the inside air temperature TR and the
outside air temperature RAM in the temperature setting
map. Hereinafter, a set tcmpcraturc stored in thc tcmperaturc
setting niap in FIG. 22 of thc standt&y RAM is rcfcrrcd to as
"a stored set temperature Tact (Tr, Tam).

FIG. Z3 shows a base control of a control umt of lhe
vehicle air comlilioner accortling to the seventh
embodiment, and the base control is performed when the
automatic control state of the vehicle air conditioner is set by
the autoniatic switch 51 proviilcd in the operation portion
37. Operation of thc microconiputcr 31 starts at step S100 in
FIG. 23 when Ihe igmuon switch IG is turnetl on. Next, at
)lep S110, iniliahzanon such as venous conversions, fia ~

)ailing aml the i&he is performed. At slap S150, environment-
condition signals from the inside air temperature sensor 33,
the outside air temperature sensor 34 and the sunhght
amount sensor 35 arc input, and operation switch signals
from thc sivitches of thc operation portion 37 are input.

At step S170, a pas)anger's set temperature Tsetf
learned, and a control set temperature TSET using lor a
calculahon of an air comliuoning control i) determined. In
Fl(i 23, step S170 is added in the control shown in I'IG 2
of the above-described first embodiment.
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Next, al step S2UU, a target air temperature TAO to be.

blown into the passenger compartment is calculated based
on the signals input at step S150 and the control set
temperature I'SL) I'etermined at step S170 in accnrdance
with thc following formula (5) stored l&cforchand in the
ROM Thc target air tempcraturc TAO is an air temperature
necessary for maintaining lhe control sel temperature TSET
in the passenger compartment even when the environment
conditions are changed.

7A/)=as'E7 7&7 I — a'R If(—/LI11 7A11—Rs'1.1+()
I i)

(s)

Next, at step S172, a Iirst blower voltage BLW1 is
calculated based on the tirst target air temperature I'AOI and as
a blower voltage calculation function fl in accordance with
thc following formula (8), and a second biower voltage
BLWZ is calculated based on thc second target air tempera-
ture TAO2 and the blower voltage calculauon funcuon I1. in
accordance with the following formula (9). so

BL I'I'&ag(TAOL)

BLII'2RU(TAO2)

Thc first and second blower voltages BLW1, BLWZ ..
calculaletf at slap S172 is used in a determination at slap
S173, bul are nol usetf in an actual blower voltage control

Next, al slap S173, it is determined whether or nol Ihe.

absolute difference (~/Il.fyf —/3/.IFZ~) of both the first and
secnnd blower voltages BI.W1, BI.W2 is smaller than a
prcdctcrmincd volta c a(c.g., IV). When ~BLW1-BLWZ~&a
at step S173, it is dctcrmincd that thc l&lower voltage is
hardly changmf between a case where the blower voltage is
calculated b ascii on the stored set temperature Tact (Tr, Tam)
and a case where the blower voltage is calculated based on as
the passenger*s set temperature Tsetl In this case, at step
S174, the stored set temperature Tact ( I'r, Tam) stored in the

wherein, TSET is Ihe control sel temperature processed al
step S170.

Next, at step S300, an air mixing state ts controlled based
on the calculated target air temperature TAO That is, at step
S300, a rotation position (opening degree) of the air mixing
door 18 is controlled by thc actuator lgn throu h the driving
circuit 30, so that tempcraturc of air blown into the passen-
ger compartment is conlrolled. o

Next, al slap S40U, a blower voltage applied to the blower
motor 14 is controlled based on the calculated target air
temperature I'AO through the driving circuit 30
Accordingly, the rotation speed ot'he fan 15 is controlled so
that an air-blowing amount blown into the passenger con&- zs
partmcnt is controlled. Next, steps S400, S500, S600 and
S700 arc pcrformcd similarly to those in FIG. 2 of the
above-descnbed first embodiment.

The control at step S17U in FIG. 23 will be descnbed in
detail with reference to FIG 25 I fere, a learning method of
the passenger*s set temperature 'Ixetl set by a passenger
using thc tcmpcraturc setting switch 36 is explained.

At step S171, a first target air temperature TAO1 is
calculated based on the following formula (6) usin the
stored set temperature Tact (Tr, Tam) storerf in Ihe standby
RAM and the environment conrfitions, and a scend target
air temperature TAO2 is calculated based nn the fnllowing
formula (7) using the passenger*s set temperature Tsetl and
thc cnvironmcnt conditions.

sc
TIOL=/;SET TSET ITe, Taai) —A'R TR-/OLI/ TLI/-KS TS+E'S)

T)02=/'SET Ts*ei—/OI TR—/'11Hz)1/—/'I TS+O (7)

standby RAM is not maintained. That is, even when the
passenger*s set temperature Tset1 is changed, the change is
not learned.

On the other hand, &vhen ~131 Wl — 131 WZ~~ri at step S173,
it is determined that thc blower volta c is changctl by some
de rcc bct&veen thc case where thc blower voltage is calcu-
lated based on Ihe stored set temperature Tsel (Tr, Tam) and
Ihe case where the blower voltage is calculated based on Lhe

passenger*s set temperature 'I'setl. When jIII.WI-
13I.WZ~ Ro, the passenger's set temperature Tsetl is learned,
and the changed passenger's set temperature Tsetl Is stored
in the standby RAM as thc stored sct tcmpcrature Tsct (Tr,
Tam) corresponding to the inside air tempnaturc TR and thc
outside air temperature TAM al Ibis lime. In the seventh
embodiment, slaps S171—S175 determine whether or not the
passenger*s set temperature 'I'setl is learned

11GS 26A, 2613 and 26C sho&v blower voltage control
characteristics when III.WI=III.WZ, when jlII Wl-
BLWZ~&rt, and when jSLW1-SLWZ~&rx, rcspcctivcly.

Next, at step S176, the control sct tcmpcraturc TSET uscrl
in Lhe calculauon of the air comfiuomng control is deter-
mined. Usta ~ the control set temperature TSET determined
at step S176, the target air temperature TAO Is calculated at
step S200 in l&l(i 23, and the other steps from step S300 in
FI(i 23 are performed

As the control set tcmpcrature TSET, thc storcrl sct
tempcraturc Tact(Tr, Tan&) stored in the standby RAM is
generally used. When the inside air temperature Tr or the
ouL&ide air temperature TAM is changed so that Lhe stored set
temperature Tact('I'r, Tam) is moved at a different mass in the
map of I'l(i 22, when a ditTerence bet&veen the present
stored set temperature, corresponding to the present inside
air tcmpcrature and the present outside air tempcraturc, anil
thc previous stored sct tcmpcrature immcdiatcly before thc
present slate is large, Ihe air temperature or the air amounL
Lo be blown into Lhe passenger compartment is rapidly
chan ed. In this case, unpleasant feeling may be given to a

passenger in the passen er compartment.
In the seventh embodiment, at step S176, when the

prcscnt storctl sct tcmpcrature is greatly dificrcnt from thc
previous stored sct tcmperaturc just bcforc the prcscnt state,
a correcuon set temperature is sel so that Lhe previous stored
sel temperature is gradually changed to Ihe present stored set

temperature. That is, in this case, because the correcuon set
temperature is used as the control set temperature 'I'SL'I; it
can prevent the air temperature or the air amount to he bloivn
into thc passcngcr compartnicnt from being rapidly changed.

Next, a dctcrmining mcthorl of thc control sct tcmperaturc
TSET at step S176 in FIG. Z5 is deaenbed in detain based
on the fiow diagram shown in HG. 27 Here, the o)ntroi sel
temperature TSET used for the previous calculation of'he
air conditioning control, before one time from the present
calculation, is as a previous control set temperature Tsetb,
and an initialization value of a timn T is set at zero.

First, at step S176A, it is determined whether or not the
absolute vahie ~ATset~ of a control sel temperature dilference
ATset mthcated in the lollowmg formula (10) is equal to or
smaller Ihan a predetermined value (3(e.g., 2'.).

ATie)=/ieu-T. en/7, Tars) (in)

When ~/LTsct) =-(3, a difference bctwccn thc previous
control sct tcmpcraturc Tsetb and thc storcrl sct tcmperaturc
Tsel (Tr, Tam) stored in the standby RAM is small, and it is
determined that Lhe air temperature or Ihe air amount is nol
rapidly changed even when the stored sel temperature Tsel
(Tr, Tam) stored in the standby RAM is used in Ihe calcu-
lation of the air conditioning control. In this case, the timer
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T is reset at step SI76B, and Ihe storecf sel temperature.
I'set(Tr, Tam) is used as the control set temperature TSL"I't
step S176C. 'I'hereafter, the cnntrof routine moves tn step
SZOO

When ~fcTsct[&33 at step S176A, it is dctermincd whcthcr
or not thc timer T is zero at step S176D. When T=O, thc
count of Ihe timer T is started at step SI75E, ancf Ihe
previous control set temperature Tsetb is set as the control
set temperature TSL'T at step S176F so that it can prevent the
air temperature or the air amount from heing rapidly io
changed.

When thc timer T is not equal to zero at step S176D, it is
dctcrminccl whcthcr or not 0&T&30 s (seconds) at step
S176G. When it is determined that 0&T&30 6 at step S176G,
the control sel temperature TSET is sel to the previous
control set temperature 'Iketb at step S176fc

When it is not detemiined that 0& 1'&30 s at step S176G,
the timer T is reset at step S176H, and it is determined
whcthcr or not ATsct&0 at step S1761. When ATsct&0 at step
S1761, thc control set tcmpcrature TSET is sct to a value zo

lower than the previous control set temperature Tselb by 0 5'
(TSET=Tsetb —0.5) at step S176K. On the other hami,

when A'Iset&O at step S176I, the control set temperature
'IBLiT is set to a value higher than the previous control set
temperature 'Isetb by 0 5'I (ISEI'= Iketb+O.S) at step zs
S1761. Bccausc thc controi sct temperature TSET is con-
trolled to bc gradually chan ed in accordance with time, it
can prevent Ihe air temperature or Ihe air amount from being
rapicfly changed.

I'or example, when the previous control set temperature .io

I'set is 2S''. and the stored set temperature Tact ('I'r, Tam)
is lg''., the control routine moves to step S176A, step
S176D, step S176E and step S176F in this order, and thc
control sct temperature TSETis set at 25', at step S176F.
Until timer T passes 30 seconcfs, Ihe control routine moves is
to slap SI76A, step S176D, step SI76G and step S176F in
this orcfer, and the control sel temperature TSET is main-
tained at 25'. at step S176F I'herefore, until timer 'I'asses

30 seconds, the control set temperature TSET is set
at 25''. at step S176F. so

After thc timer T passes 30 seconds, the control sct
temperature TSET is 24.5'. al slap S176K because AT&et=
7' Al this lime, because Ihe timer Tis reset al step S176H,
the control set temperature TSET during Ihe next 30 seconcfs
is maintained at 24.S' In this case, the control set as
temperature TSL'T is reduced by 0.5'I every 30 seconcls,
ancl thc rcclucing operation is repeated until the ATsct
bccomcs 2'. Accordingly, thc control set temperature
TSET is nol rapidly changed in a short lime, aml il can
prevent the air amount or Ihe air temperature lo be blown sO

into the passenger compartment from being rapidly changed.
According to the seventh embodiment, when the passen-

ger's set temperature I'setl is changed, it is determined
whcthcr or not thc changed passcngcr's sct temperature
Tsctl is lcarncd in accordance with a control amount dif- ..
ference (BLWI — BLW2) between the control amount (e.g.,
blower voltage) calculated based on Ihe passenger's sel
temperature Tsetf aml Ihe control amount calculated based
on the stored set temperature I'set('I'r, Tam) When the control
amount difference (33I.WI — BI.W2) is small, the changed so
passcngcr's sct tempcraturc Tsetl is not learned, and a
memory using amount of the microcomputer 31 can be made
smaller That is, when Ihe control amount dilference
(BLWI —BLW2) is small, the changed passenger's sel tem-
perature Tsetl is not newly storecf. 66

In the above-described seventh embodiment, during a
predetermined period (e,g, 5 minutes) after the air cnndi-

lioning operauon ts lirstly started after the ignition switch IG
is turned on, the learning of the passenger's set temperature
Tsetl can be prohibited. When a ditference betiveen the
stored set temperature Tact ('I'r, 'I'am) and the inside air
tcmpcraturc TR is larger than a prcclctcrminccl value (e.g,5'.),thc learning of thc passcngcr's sct tcmpcrature Tsetl can
be prohibited. Further, when a difi'erence between the pas-
senger's sel temperature Tsetf ancf Ihe inside air Lemperature
TR is larger than a predetermined value (e.g, S' ), the
learning of the passenger*s set temperature I'setl can be
prohibited

In the aliovc-dcscribcd seventh embodiment, thc stored
sct tempcraturc Tact (Tr, Tam) relative to thc inside air
temperature TR anil Ihe outside air temperature TAM is
&hired. However, any a siorecl sel lemperature relauve Lo any
the inside air temperature, the outside air temperature, the
sunlight amount, the passenger's temperature, the skin tem-
perature of the passenger and the air-conditionin operation
time can bc stored. Further, thc tempcraturc scttin map of
FIG. 22 can bc set to bc stored for each dover.

In Lhe seventh embodiment, the standby RAM is used for
slonng Lhe learmng even when the ignition switch is turned
off. However, a fixed memory unit may fie used without
using the standby RAM. Even in this case, when the ignition
sivitch is turned off, and when electrical power from the
battery is not supplied, the learned information can bc
stored.

An eighth preferrecl embodiment of the present invenuon
will be now descwbecl with reference to FIG 28. In the
eighth embodiment, a part of the input signal process at step
5170 in FIG 23 of the seventh embodiment is changed In
the eighth embodiment, the other parts are similar to those
of the above-dcscribcd seventh cmboclimcnt.

As shown in FIG. 28, at step S181, thc first target air
temperature TAOI aml the serxind target air temperature
TAOZ are calculated similarly Lo step S171 in FIG 25

Next, similar Lo slap S17Z in FIG. 25, the lirst blower
voltage 33I.WI and the second bloiver voltage 33I.W2 are
calculated at step S182 'I'he first and second blower voltages
calculated at step S182 is used in a determination at step
S183, but arc not used in an actual lilowcr voltage control

Next, at step S183, it is determined whether or not the
absolute difference (~BLWI— BLWZ~) of both the lirst and
second blower voltages BLWI, BLWZ is smaller than a

predetermined voltage o(e ., IV). When jf3I.WI — III.WZ~&ci
at step S183, it is determined that the blower voltage is
hardly changed lietween a case where thc lilowcr voltage is
calculated based on thc storecl sct temperature Tact (Tr, Tam)
and a case where the blower voltage is calculated based on
Ihe passenger's sel temperature Tsetl. In Lhis case, at slap
S184, Ihe stored set temperature Tact (Tr, Tam) storecl in Lhe

standby RAM is not changed That is, even when the
passenger*s set temperature Tsetl is changed, the chan e is
not learnccl at step S186.

On thc other hand, when ~BLWI-BLWZ~ & cc at step S183,
it is determined whether or nol a diilerence between the
stored sel temperature Tact(Tr, Tam) and the passenger*s set
temperature Tsetl is larger than zero at step S190. That is,
ivhen ['Iiset(Tr, Tam) —Tsetl]&0 at step 5190, the stored set
temperature 'Iket (Tr, Tam) is reduced by 0 S' at step
S 191. Thcre after, thc control routine moves to step S1 8 1. On
thc other hand, when [Tsct(Tr, Tam)-Tact(]&0 at step S190,
Ihe stored set temperature Tsel (Tr, Tam) is increased by0.5'.

at slap S19Z. Thereafter, the control rouune moves to step
5181.

Until ~I31.WI — 13I.WZ~&cc at step 5183, the correction of
the stored set temperature Tset ('I'r, Tam) is repeated When



jBLWT —BLW2j«x al step S183, the stored set temperature.
I'set(Tr, Tam) corrected lastly is stnred in the standby RAM

Nevt, at step 5186, the stored set temperature 'feet (Tr,
I'am) stored in the standby RAM is set as the control set
tcmpcraturc TSET. Thcrcaftcr, the control routine moves to
step S200.

Accord&ng to Ihe eighth embochment, when the passen-
ger's set temperature Tsetl &s changed, it is cia&arm&neet

whether or not the changed passenger*s set temperature
'I'setl is learnecl in accordance with a control amount dif- io
ference (f3I.WI — f3I.WZ) bet&veen the control amount (e.g,
blower voltage) calculated liased on thc passcngcr's sct
tcmpcrature Tact( and the controi amount calculated based
on Ihe stored sel temperature Teel(Tr, Tam). When Ihe.

control amount d&tTerence jBLWI—BLW2j &s larger than a
predetermined value, the stored set temperature is corrected
so that the control amount difFerence jill.WI — BI.W2j
becomes smaller than the predetermined value Accordingly,
a chffcrcncc bctwccn both stored set tcmpcratures Tset (Tr,
Tam) stored adjacent masses in FIG. 22 is not changed ao

greatly. Thus, even when the stored set temperauire Teel (Tr,
Tam) moves &lilTerenl masses due to a change of lhe ins&de
air temperature I'R or the outside air temperature TAM, it
can prevent the air temperature or the air amnunt to be blown
into the passenger compartment from being greatly changed is

In thc above-dcscribcd eighth embodiment, at step S191,
S192, thc storccl sct temperature Tact (Tr, Tam) is changed
by 05' However, the stored set lemperauire Tsel (Tr,
Tam) may be changed by 0.2'., for example.

A ninth preferred embodiment of the present invention .&o

w&11 be now described &vith reference to I&IGS 29 and 30. In
the af&ove-clescribed seventh and eighth embodiments of the
prcscnt invention, thc diffcrence of thc I&lower volta c (air
amount) is usccl as the diftercncc of thc air conditioning
control amount. In the n&nlh embodiment, as the d&tTerence &s

of the air conditioning control amount, a d&ITerence of. Ihe
opening degree(SW) of Ihe mr mix&ng cfoor 18 &s used.
Accordingly, steps S172, S173 in FIG 25 is changed to steps
S172n, S173a, as shown in f&IG 29. In the ninth
cmbodimcnt, thc other parts arc similar to those of the &o

above-described scvcnth emfiodin&ent.
As shown in FIG. 29, al step S171, the lira& target air

temperature TAO( an&l the secoml targe! a&r temperature.
TAO2 are calculated.

Nevt, at step SI72u, a first air miving opening degree as
SWI is calculated based on the first target air temperature
TAO1 and an air-mixing opening degree calculation func-
tion FZ in accorclancc with the air-n&ixing opening dc rcc
characteristic shown &n FIG. 30, and a second a&r mix&ng
opening &legree SW2 &s calcu la&eel based on the second target so

a&r temperature TAO2 and an air-mixing open&ng degree
calculation functinn f2 in accordance with the air-mixing
opening degree characteristic shown in f&l(3. 30

Thc first and second air-mixin opening dcgrccs SW1,
SW2 at step S172u is used in a dctem&ination at step S173a,
but are nol used in an actual air-mix&ng open&ng cfe ree.

control
Next, at slap SI73a, &I &s de&arm&ned whether or nol Ihe.

absolute difFerence (jSWI—SW2j) ot'nth the first and sec-
ond air mix&ng opening degrees SWI, SW2 is smaller than
a prcdctcrmincd volta c f(c.g., 10'/o). When jSW1—SW2j&&,

at step S173a, it is determined that thc change of thc air
m&xtng degree (a&r-cond&l&oning control amount) &s hardly
changecf.

On Ihe other hami, when ISW1—SWZlj~f at step S173o, ss
&t &s determined that the air-conditioning control amount
(i.e, the air mixing degree) is greatly changed. In the ninth

embodiment, lhe other steps after steps S174, S175 are
similar to those in the above-described seventh embochment
In the ninth embodiment, steps S171, S172a, S173n, S174,
S175 construct learning-detem&ining means fnr determining
&vhcther or not a passcngcr*s sct tcmperaturc Tsetl is
lcarncd.

Accord&ng lo the n&nth embochment of the present
invention, Ihe memory using amount of the microcomputer
31 can be made smaller, and a rapid change of the air-
conditioning control amount can be prevented, similarly to
the above-described seventh embodiment.

A tenth prcfcrrcd embodiment of thc present invention
will be now described with reference to FIG 31. In thc
above-described eighth embochmenl, the d&flerence of the
blower voltage &s used as the difi'erence of: the air-
conditioning control amount In the tenth embodiment, the
opening degree difference of the air mixing door 18 is used
as the difference of the air-conditioning control amount
Accordin ly, steps S182, S183 in FIG. 28 arc changed to
steps S182a, S183u, as shown in FIG. 31. In the tenth
embod&ment, the other parts are sim&lar to those of: lhe
above-described eighth embed&ment.

As shoivn in I'l(3. 31, at step S181, the first tar et air
temperature TAOI and the second target air temperature
TAOZ are calculated

Next, at step S182a, thc first air mixing opening clcgrce
SW1 is calculated based on thc first target air tcmpcraturc
TAO1 aml Ihe a&r-m&x&ng open&ng degree calculauon func-
tion 12, and a second a&r mixing open&ng degree SWZ &s

calculated based on the second tar et air temperature 'I'AO2

and the air-mixing opening degree calculation function f2
The first and second air-mixing opening degrees SWI,

SWZ at step S182n are used in a dctcrmination at step
S183a, f&ut arc not used in an actual air-mixin opening
de ree controh

Next, at step S383&&, it &s determined whether or not lhe
absolute d&ITerence (jSW1—SWZj) of both the lirst and sec-
ond air mixing opening degrees SWI, SW2 is smaller than
a predetem&ined de ree,(e g., f(for) When jSWI —SW2j&(
at step S183u, it is clctcrminccl that the change of the air
mixing de@en (air-conclitioning control amount) is small.

On Ihe other hand, when jSW'1—SWZj~; al step S183u, &I

&s de&arm&ned that Ihe a&r-conditioning control amount (&.e.,

Ihe air mix&ng degree) is greatly changed. In the tenth
embodiment, the other steps after steps S184, S190 are
similar to those in the above-described eighth embochment
As a result, thc advance similar to that of thc abovc-
describccl eighth cmbocliment can bc obtained.

An eleventh preferred embod&ment of the present inven-
tion will be now describecl with reference lo FIGS. 32—35.

In lhe eleventh embochmenl, Ihe structure of: a veh&cle a&r

conditioner is similar to that shown in l&l(i. 14 of the
above-described fifth embodiment I'herefore, a detain
explanation of thc components of thc vehicle air conclitioner
is omittccl. In thc clcvcnth cn&bodimcnt, as shown in FIG. 32,
Ihe a&r-blow&n ~ seumg switch 54 of the a&r cond&uonin ~

operauon poruon 37 has an up switch 54o which outputs a

s&gnal for &ncreasmg Ihe blower voltage by one level (e.g.,
0 ZSV) when the up switch 54n is pushed by one time, and
a down sivitch 54h which outputs a signal for decreasing the
bio&vcr volta e by one level (c.g., 0,25V) when thc clown
switch 54h is pushed by onc time. Further, in thc clcvcnth
embod&ment, an operator detecuon sensor 44 for detecung
an operauon passen er, sealed on a seat, operating lhe
a&r-blow&n ~ setting switch 54 &s provide&1 &n the microcom-
puter 31 I'or example, in the eleventh embodiment, the
operator detecting sensor 44 is an infrared temperature
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sensor which generates eleclncal power in accordance with
a detected temperature.

As shown in FIG 32, in the eleventh embndiment, the
operator detection sensor 44 is attached tn the operation
portion 37 to face toward a driver's scat side (a predeter-
mined passen cr's side). In this case, thr operator detection
sensor 44 is disposeri so that the henri of the dover is placerl
in a temperature detection range of operalor delecuon sensor
44 when the dover operates the air-bloiving setting switch
54 In the eleventh embndiinent, a detection signal frnm the in
operator detection sensnr 44 is also input into the micro-
computer 31 after bein level-converted in the level con-
verting circuit 32.

FIG. 33 is a liow diagram showing a base control rou one.

performed by the microcomputer 31 when the automatic
(AUTO) switch 51 is turned on. I'he cnntrnl of step SIUU
shown in I'IG. 33 is started when the ignition switch IG is
turned nn.

Next, at step S110, initialization such as various conver-
sion anti ila setting is prrfornied. At step S150, zo
environment-condition signals from Ihe sensors 33—35, 4U,

41, 44 are input, anil operauon switch signals from Ihe
switches 36, 51 —54 are input

Next, at step S160, it is detemiined whether or not the
blower voltage (air blowing amnunt) is manually changed zs
(sct) by a passenger. When the manual operation for chan-
ing thc blovvcr voltage is determined at step S160, the
operation passenger operating the mr-blowing switch 54 is
determined aml is learned al step S165.

When the manual operation fnr the bloiver vnltage is not
determined at step S160, the target air temperature TAO is
calculated baserl on the signals input at step S150 in accor-
dance with thc above-described formula (I).

Next, at step S300, an air mixing state is controlled based
on Ihe calculated target air temperature TAO. That us a(slap is
S300, a rotation position (opemng degree) of. the air mixing
door lg is conlrolleil by the actuator 1ga through Ihe rlriving
circuit 30, so that temperature of air blnivn into the passen-
ger compartment is controlled.

Next, at step S400, a blower voitagc applied to thc blower sn
motor 14 is controlled based on the caiculated target air
temperature TAO through a dnving circuit 30. Accordingly,
a rotauon speeil of. Ihe fan 15 is controlled so that an
air-blowing amount blown into Ihe passenger compartment
is contrnlled. Next, at step S500, an inside/outside air as
introduction ratio due to the nperation position of the
inside/outsitlc air switching door 12 is calculated, and thr
actuator 12a for thc inside,'outside air switching door 12 is
controlled through Ihe ririving circuit 30. Next, al slap S6UU,
an air outlet mode m controlled. That is, the actuator 25 sn

driving the ilefroster iloor 20, the face door 22 and lhe foot
door 24 is controlled through the driving circuit 30 Next, at
step 5700, the compressor of the refrigerant cycle is con-
trolled. Thcrcafter, the control routine returns to step S150
whcrc plural signals arc input.

Next, the control at slap S165 in FIG. 33 will be descnbed
in detail with reference lo the liow diagram of. HG. 35. That
is, at step S165 in FIG. 33, the operation passenger operaung
the air-blowing setting switch 54 is determined, and a
correctinn method of the blower voltage cnntrnl character- an

istic is dctcrmincd in accordance with thc determination
result. Because thc operator detection sensor 44 is disposed
so that Ihe dnver's henri is placed in Ihe temperature
detecuon range of. the operator rietection sensor 44 when Ihe
driver operates Ihe air-blowing setting switch 54, lhe tern- as
perature of the driver*s hand is detected by the operator
detection sensor 44 when the driver nperates the air-blnwing

selling switch 54. Acmirdingly, at step S1651 of FIG. 35,
when Ihe temperature detected by Ihe operator detecuon
sensor 44 is in a skin tcmpcrature range (c.g., 34 3' ), it
is dctcrminetl that thc operator operating thc air-blowin
setting switch 37 is the driver In this case, the operation of
the air-blowing settin switch 54 is learned at step S1652,
and the blower voltage control characteristic shown in FIG.
34 is corrected to corresponil to a driver's desire The
corrected blovvcr voltage control characteristic is store(I in
the stand(ay RAM at step S1652. Thcreaftcr, thc control
routine moves to step S200

On the other hand, when a front passen er (e g, a
passenger except for lhe driver) operates the air-blowin ~

setting switch 54, lhe hand of the front passenger sealed on
the front passen er's scat next to thc driver's scat is not
placed in the tempcraturc dctcction range of thc operator
detection sensor 44. Accordingly, ivhen the temperature
detected by the operator detection sensnr 44 is not in the skin
temperature range, it is determined that the front passenger
operates the air-blowing setting switch 54 at step S1651, and
thc control routine directly moves to step S200.

Accordin ~ to Ihe eleventh embodiment, slap S1651
detects an operauon passenger operaung lhe air-blowing
setting switch 54 When the driver is the operator operating
the air-blowing setting switch 54, the operation of the
air-bloiving setting switch 54 is learned so that the lilower
voltage control characteristic is corrected. When the other
passen er except for thc driver operates the air-blowing
selling switch 54, the operation is not learneil, anil the
blower voltage control charactensuc is not corrected.

In the above-described eleventh embndiment, the infrared
temperature sensor is used as the operator detectinn sensor
44 Ilowever, the other temperature sensor or a ('CO camera
may bc used as the operator detection sensor 44.

In thc above-described eleventh cmbodimcnt, thc air
blowmg amount ts determined based on only the target air
temperature. However, Ihe present invenuon described in
Ihe eleventh embodiment can be applied to a case where lhe
air blowing amount is determined based nn the inside air
temperature, the outside air temperature, and the sunlight
amount which are rcspcctively input. That is, even when thc
air blowin aniount is detcrmincd base(i on thc inside air
temperature, Ihe outside air temperature and Ihe sunlight
amount, the blower voltage control characteristic can be
corrected by lhe learning of. Ihe passenger's operauon.

In the above-described eleventh embodiment, the operator
detection sensor 44 is disposed in the nperation portion 37
However, only vvhcn the ban(i of thc driver is placed in thc
tcmpcraturc dctcction ran c of thc operator dctcction sensor
44 when Ihe dover operates the air blowing setting switch
54, Ihe operator detection sensor 44 may be disposed at lhe
other posiuon.

In the above-described eleventh embodiment, when the
operator operating the air-bloiving setting switch 54 is not
the driver, thc operation is not learned, anti thc blower
voltage control characteristic is not corrected. However,

when the operator operaung Ihe air-blowing setun ~

switch 54 is nol the driver, lhe correction amount of the
blower voltage control characlensuc can be made smaller as
compared with the case ivhere the nperator operatin the
air-blowing setting switch 54 is the driver.

In the above-described elcvcnth embodiment, thc blovur
voltage control characteristic is corrected in accortlancc with
a predetermined passenger's operauon, among plural air-
conilitiomng control characlenstics. However, the other con-
trol characlensucs such as lhe sel temperature and the air
outlet mode can be corrected in accordance with a prede-
termined passen er's operation.
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A twelfth prelerred emboihment of the present invention

will be no&v described ivith reference to I&IG 36 In the
twelfth embodiment, a tirst bio&ver voltage control charac-
teristic for the driver and a second bio&ver voltage control
characteristic for thc front passcngcr are respectively stored
in thc stantlby RAM. Therefore, in the twelfth embodiment,
the operator ilelerminalion and learning method are changeri
at step S165 in the eleventh embodiment, anti the other paris
are similar to those of the eleventh embodiment

As shnwn in I'IG 36, when the operator passenger is the
driver at step S1651, the driver*s operation relative to the
air-blowing setting switch 54 is learned, and thc first blower
volta c control characteristic for the driver is corrected to
correspond lo the ririver's de&ore at step S1653. Thereal ter,
the corrected first blower voltage control characiensnc is
newly stored in the standby RAM to be replaced therein.

On the other hand, it is determined that the operator is not
the driver at step S1651, the frnnt passenger's nperation of
thc air-blowing setting switch 54 is learned, and thc second
blower voltage control characteristic for thc front passcngcr "o

is corrected lo corresponil to the front passenger's desire at
step S1654 Thereafter, the corrected seconri blower voltage
control characteristic is newly stored in the standby RAM

Thereafter, at step S400 in I'IG 33, the mean bio&ver

voltage between a blower voltage calculated from the first "s
blower voltage control characteristic for thc driver and the
blower voltage calculated from thc second blower voltage
control characteristic for the front passenger is applied to Ihe.

blower motor 14.
According to the tivelfth embodiment of the present

invention, it is determined ivhether nr not the nperator
operating the air-blowing setting sivitch 54 is the driver or
thc front passenger, and thc l&iowcr voltage control charac-
teristic for thc driver or the front passcngcr is corrected so
that a dnver's desire or a front passenger's ries&re is &S

refiected. Thus, in a vehicle air conditioner where the air
amount I or the dnver's seat and the air amount I or lhe front
passenger*s seat can be independently controlled, the air
amount blown tnward the driver's seat can be controlled
based on the first blower voltage control characteristic, and zo

thc air amount blown toward the front passcngcr's seat can
be controlled baseri on the second blower voltage control
characteristic. Accordingly, the air amount blown toward Ihe.

dnver's seat anil the air amount blown toward ihe front
passenger*s seat can be respectively iiidepeiideiitly con- zs
trolled.

A thirtccnth preferred embodiment of thc present inven-
tion will bc now dcscribcd with reference to FIGS. 37%0.
A vehtcle air comhnoner of Ihe thirteenth emboriiment is
indicated in FIG. 37. In Ihe vehicle air conditioner shov:n in so

FIG. 37, components similar to those in FIG. 14 of. the lifih
embodiment are indicated with the same reference numbers
As shown in I'IG 37, the vehicle air conditioner includes an
air conditioning case 3 defining an air passage throu h
which air ts blown into a passcngcr compartment 2.

Similarly to the air conihlioner shown in FIGS. 1 aml 14
of the present invennon, an intude &outside air sv:itching door
12 R&r opening aml closing an outtude air introducuon port
lla and an inside air introduction port 11/& is provided at a
most upstream air side of the air conditioning case 3. A so
blower fan 15 for blowing air introduced from thc outside air
introtluction port lln or&and thc inside air introduction port
116 ts driven by a blower motor 14 so that air is blov:n inio
the passenger compartment 2 through the air passage. An
evaporator 16 for cooling air aml a healer core 17 for heating ss
air are dispnsed at dnwnstream air side of the bin&ver fan 15
An air mixing door 18 is disposed between the evaporator 16
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and Ihe heater core 17 so that a ratio between the air amount
passing through the heater core 17 and the air amount
bypassing the heater core 17 is adjusted In I I(l 37, only a
face opening 21 for blowing air toward the upper side of a
passen cr in thc passenger compartment 2 and a foot opcn-
in 22 for blowing air toward thc lower sirlc of thc passen cr
in Ihe passenger compartment Z are inilicated. The lace
opening Zl and ihe foot opening ZZ are selectively opened
and closed by a mode switchin door 26 to set an air outlet
mode such as the face mode, the bi-level mnde, the foot
mode, the foot&defroster mode and the defroster mode.

Thc insitlcioutsidc air switching rloor 12 is rlrivcn by a
servomotor 12a to selects an inside air introduction mode, a
hall: inside air mode, aml an outsiile air introducuon mode
Only inside air inside Ihe passenger compartment 2 is
introduced during the inside air introduction mode, only
outside air outside the passenger compartment is mtroduced
during the outside air introduction mode, and both inside air
anil outside air are introtluccd during thc half inside air
mode.

The fan 15 blows air in the air passage of the air
conilitiomng case 3 in accorilance with a rotation speed of
the bio&ver fan 14 driven by the drivmg circuit 30 I'he

rotation speed of the blower motor 14 is changerl in accor-
dance with a blower voltage applied to the blower motor 14

Thc air mixing tloor 18 is driven by an actuator 18u such
as a servomotor, anil thc morlc switching rloor 26 is driven
bv an actuator 25 such as a servomotor.

Next, control operaiion of a control unit 1(N according to
the thirteenth embodiment will be now describerl The
control unit 100 includes an A&O converter 120 which
performs an A&O conversion of input signals, a center
process unit (CPU) 121 which reccivcs signals from the ArO
converter 120 and calculates output signals, a ROM 122
which stores an air-condinoning control amount such as ihe
air-blowin ~ pauern of. Ihe fan 15, and a quartz oscillator 123
for instrucun ~ a calculation process to ihe CPU 121.

The control unit 100 operates &vhen the ignition switch IG
is turned on so that electrical power is supplied from a
battery Fi Various signals from a sensor group is input into
an input terminal of thi control unit 100. The sensor roup
mcluiles an insiile air temperature sensor 33 for detecun ~

temperature of. inside air ms&de the passenger compartment
2, an outside air temperature sense&r 34 for detect&ng tem-
perature of outside air outside the passenger compartment 2,
a sunlight sensor 35 for detecting a sunhght amnunt entering
into thc passcngcr conipartmcnt 2, an evaporator air tcm-
peraturc sensor 40 for detecting air temperature immcdiatcly
after passing through the evaporator 16, a water temperature
sensor 41 for deiechng lemperaiure ol. water tlowing into ihe
heater core 17, a driver's seat sense&r 45 Ior detecnng a seaL
state of the driver, a front passenger's seat sensor 46 for
detecting a seat state of the front passenger on the front
passen er's scat next to thc driver's scat, a rear passen cr's
scat sensor 47 for detecting a scat state of the rear passenger
on Ihe rear seal. Further, signals from a temperature &eton ~

unit 36 and an air amount seliing umt 54 are input into Ihe
mpul terminal of. Ihe conirol unit 1(N.

bach of the driver*s seat sensor 45, the front passenger*s
seat sensor 46 and the rear passenger's seat sensor 47 is a
pressure sensor provided in each of thc driver's scat, thc
front passcngcr's scat and the rear scat, anil detects whether
or nol a passenger seals on Ihe driver's seat, Ihe front
passenger's seat anil the rear seal baseti on pressure applied
k& I:ach seat xiii'fact:.

Signals from the control unit 100 are output to the
actuators 12a, lga, 25, the driving circuit 30 and an outer
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memory unit 48. The outer memory unit 48 is a fixed
memory unit which stores a learned changed air amount
pattern, and stores the learned memory even when an
electricai supply from the flattery l3 is stopped. In the
thirtccnth cmbodimcnt, memory means is constructed by thc
outcr memory unit and the ROM 122.

Next, the control operation of the control umt 100 wdl be
now described with reference to the fiow diagram in FIG. 38.
As shown in I'IG. 38, first, at step S1000, initiaiixation of
vanous conversinns, tlag setting and the like is performed
At step S1150, signals from the sensnr grnup and the setting
units 36, 54 arc input.

Next, at step S1400, thc target air tcnipcraturc TAO is
calcu la)eel basecf on the above-desenbecf formula (I). In Ihe.

thirteenth embodiment, the sel temperature TSET is ihe sel
temperature set by the temperature setting unit 36, the inside
air temperature TR is the inside air temperature detected by
the inside air temperature sensnr 33, the outside air tem-
pcraturc TAM is thc outside air temperature dctcctcd by thc
outside air tcmpcraturc sensor 34, and the sunli ht amount oo

TS is the sunlight amount detected by Ihe sunlight amount
sensor 35.

Next, at step S1500, a liiower voltage applied to the
blower mntor 14 is detem)ined based on the target air
temperature TAO calculated at step S1400. Accordingly, the "s

rotation spcccl of the fan 15 is controlicd so that an air-
blowing amount blown into the passenger compartment 2 is
controllecf.

Next, al slap S16UU, a target opening degree SW of. Ihe air
mixing donr 18 is calculated by using the above-described
formula (3), based on the target air temperature TAO cal-
culated at step S1500, the water temperature I'W nf the
cnginc-cooling water and thc evaporator air tenipcraturc TE
of air immediately after the evaporator 16.

Next, at slap S170U, an inmde)outside air introduction is
mode clue to the operation position of Ihe insicfe,'outside, air
switching door 12 is cfeterminecf basecf on the graph shown
in HG. 16 of the above-described fifth embodiment Next,
at step S1800, an air outlet mode is determined based on the
graph shown in FIG. 17 of the above-described fifth embodi- so
ment. Thcrcaftcr, at step S1900, control si naia determined
at slap S1500—S1800 are output lo Ihe actualors 12a, 18a,
25, the driving circun 3U, aml Ihe outer memory unit 48.

Thereafter, at step S20UU, it is determined whether or nol
a predetermined time "t" (predetermined period) passes as
After the predetermined time "t*'asses, the control routine
returns at step S1150.

Next, thc blower volta e control at step S1500 in FIG. 38
will be described in cfetml with reference lo FIG. 39. When
the sub-routine of FIG. 39 starts, Ihe previous control pattern so

shown by the chain line in FIG. 4U Is learned and changecf
based on a manual operation nf the passenger by the air
amount settmg unit 54 The previnus control pattern is a
gcncral control pattern which is set so that ali passengers in
thc passcngcr compartment 2 gcncraily obtain pleasant ..
facing. The previous control pattern is stored beforehancf in
lhe ROM 122.

In Ihe previous control panern of FIG. 40, seven points
(Tl, Vl), (T2, V2), ('[3, V3), (T4, V4), ( I'5, V5), (T6, V6),
(17, V7) are stored in the ROM 22 Therefore, the range of so
thc tar ct air tcmperaturc TAO is divided into eight parts by
thc scvcn points Tl—T7. Thc TAO after the manuai operation
of the air amount aching unit 54 is stored as CTAO. Here,
learning method when CTAO&TI, when Tl&CTAO&T7,
and when CTAO~T7 will be explained, respecnvely. Bs

In a case ot' I'AO&'I'I, when the blower vnltage VA is
manually set liy the air amnunt setting unit 54 when the

CTAO is al the A point in FIG. 40, Ihe blower voltage VI is
learned and changed to VIN based on the follofving formula
(I I)

VLV=VI+ (VX — Vl)

Here, "a's a set constant value. For example, a 0.3.
In a case of. Tl&CTAO&T7, when the blower voltage VB

is manually set by the air amount selnng unit 54 when the
CTAO is at the 13 point between the 'I'4 and the I'5 in I IG
40, the blofver voltages V4 and V5 are learned and changed
to V4N and V5N based on thc follocvin formulas (12) and
(13), respectively.

v4iv= f 4+a) I B- v4)[(TB-c Tl 0, (Ts-T4) I

Vsv=VS+a(VD-VS)((CTIO— Taj, ',TS— T4)] (13)

That Is, the section of lhe CTAO placed between the Ti
and lhe T7 is determined. When Tn& CTAO&Tn+I (n=i —6),
tfvo blofver voltages Vn and Vn+I corresponding to this
section are learned based on the following formulas (14) and
(15).

V S'=V + (VB — \Sf)[(l cl—C'lallj!Cll al — I l] ()4)

V +i V=V +I+a(VB—V +I l[(C 140— 7&)!(I +I ! )I ( I sl

In a case of ('TAO~T7, when the blower voltage V('s
manually set by the air amount settin unit 54 when the
CTAO is at the C point in FIG. 40, thc blower voltage V7 is
learned and changed to V7N based on thc following formula
(16).

VVIV= focal VC-V 7 ) (is)

That is, by thc above-described calculations, thc lcarncd
control pattern of the air amount, in which the previous
control panern is learned and changed, is calculated. Next,
at slap S1521, it is determined whether or not lhe dover is
seated on the driver's seat by the driver*s seat sensor 45
When the driver is on the driver*s seat, It is determined
whether or not thcrc is any the other passen cr on thc scat
by thc scat sensors 46, 47 at step S1522. When the other
passenger is determined al step S1522, the blower voltage is
determined based on the target air temperature TAO in
accordance with lhe previous blower voltage control char-
acteristic (previous control pattern). Therefore, it can pre-
vent unpleasant feeling from being iven to the other
passen cr cxccpt for thc driver. On the other hancl, when thc
other passcngcr is not detcctcd at step S1522, that is, when
only the dover is in the passenger compartment, lhe blower
voltage is determined based on the target air temperature
TAO usmg Ihe learned control panern (the corrected blower
voltage control characteristic) at step S1524 In this case,
pleasant air-conditioning performance for the driver can be
iniprovcd.

A fourtccnth preferred cmbodimcnt of thc prcscnt inven-
tion will be now describecl with reference lo FIG. 41. In the
fourteenth embodimeni, Ihe blower voltage determinanon is
difierent from that of step S1500 of lhe above-descxnbed
thirteenth embodiment. In the fourteenth embodiment, the
other parts are similar to those of the above-clescrfiied
thirteenth embodiment. The blower voltage clctcrmination of
thc fourteenth enibodinicnt is dcscnbcd with rcfcrcncc to
FIG. 41.

When Ihe sub-routine shown in FIG. 41 starts, the pre-
vious control panern is learned anti changed based on a

manual operation of the passen er by the air amount setting
unit 54, and the learned control pattern is calcu[steel at step
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SI52U, sim&larly lo that of thirteenth embodiment. Next, ai
step S1525, the blower voltage BV is determined us&ng boih
thc previous control

pattern 

(previous blower voltage control
characteristic) and the learned control pattern (corrected
blower voltage control characteristic) in accnrdance rvith the
following formula (17).

Bv=(xv)tvry(a+I )

wherein, A is the number nf passenger, seated on the other
seat except for the driver's seat, detected by the seat
sensors 46W7, Vj is a blower voltage determined using
thc previous control pattern based on thc tar et air
tcmpcraturc, and VI is a blower voltage determined
us&ng the learned control pattern based on ihe target air
temperature. &s

According to the fnurteenth ernbodirnent, when any the
other passenger except the driver is in the passenger
compartment, the bio&ver voltage is determined based on
both thc previous control pattern and the learned control
pattern. o

Alii tee nth preferred embodiment of Ihe present invention
w&11 be now descmbed w&lh reference io FIG. 42. In Ihe
fifteenth embodiment, step S1525 is added after step S1522
&n 11G. 39 of the thirteenth embodiment, as shorvn in FIG
42 In the fifteenth embodiment, the other parts are similar "s

to those of thc above-dcscribcd thirteenth enibodinient,
When thc other passen er except for thc driver is deter-

mined at step S1522 in FIG. 42, &i &s determined whether or
not a rhlTerence, between a blower voltage VI delerm&neri in
accordance with the learned control pattern and a blower
voltage Vj determined in accordance with the previous
control pattern, is equal to nr larger than a predetermined
value "a't step S1525. Thc prrdrterniinrd value "a*'s sct
so that an unpleasant fi:cling is given to the other passcngcr
except for the driver when the d&ITerence becomes equal io &s

or larger than Ihe predetermined value "a'. For example,
a ZV, tn Ihe lifteenlh embodiment.

When ~VI —Vj(& a at step S1525, the previous control
pattern is selected at step S1523 so that the bio&ver vnitage
&s rlctcrmincd in accordance with the previous control pat- &o

tern based on thc target air temperature TAO. On thc other
hami, when ~VI—VI(~ a at step S1525, the learned control
pattern is selected al step S1524 so thai the blower voltage.
&s delerm&ned in accordance with the learned control pauern
based on the target air temperature TAO LS

According to the tifteenth embndiment, even rvhen other
passcngcr except for thc driver is on thc seat of the passcngcr
compartment 2, when thc diflerencr ~VI—Vj~ is an&aller than
the predetermined value a so thai lhe correchon of. Ihe
blower voltage does not give an unpleasant feehng lo Ihe so

other passenger except for Ihe dover, the blower voltage &s

calculated based on the learned cnntrni pattern so that the air
amount is changed in accordance rvith the driver*s desire

In thc above-dcscribcd thirteenth throu h fifteenth
cmbodimcnts, the present invention is applied to thr learn- ..
ing control relat&ve to Ihe blower voltage conlrol. However,
the learn&ng control descnbed &n the Ih&rteenth through Ihe.

lifteenth emborhments can be applied lo Ihe other a&r con-
ditiomng cnntrni such as a temperature contrnl, an outlet
mode control, an air introduction mode control. i r)

In thc above-dcscribcd thirteenth through fifteenth
cmborhmcnts, the driver is sct as a prcdctermincd passcngcr.
However, the prerlelerm&ned passenger can be sel by the
other passenger except for Ihe ririver. In the above-descmberi
th&rleenth through Iifteenth embodiments, each of the seat as
sensors 45—47 is constructed by the pressure sensor.
llowever, instead nf the sensors 45—47, a mechanical srvitch,

a seal bell slate detecting member, a non-contact tempera-
ture sensor for detecting a surface temperature of a passen-
ger may be used

In the above-described thirteenth through fifteenth
cmborlimcnts, the other passenger includes thc passcngcrs
on thc front scat next to the driver*s scat and thc passen cr
on Ihe rear seal. However, the other passenger can be limited
k) only Lhe rear seal passenger.

Although the present invention has been fully described in
connection rvith the preferred embodiments thereof with
reference to the accompanying drawings, it is to be noted
that various changes and modifications will become appar-
ent to those sldlied in the art. Such chan cs and modiiica-
lions are to be understood as being within the scope of the
present invention as delined by the appemled claims.

What is claimed is
l. An air conditioner for a vehicle having a passenger

compartment, comprising
a blower wh&ch blows a&r into ihe passenger compartment,
a control system which determines an arr amount blown

by the blower, based on a control characterist&c having
a relationship between a control factor used for a
tcmpcraturc control of thc passcngcr compartment and
thc air amount of the blower; and

a manual selnn ~ member through which a set value of lhe
air amount of the blower is manually controlled,
rvherein
thc control systeni corrects thc control characteristic

based on the set value due to thc manual setting
member, aml

when the sel value of ihe a&r amount of the blower &s

changed by ihe manual selung member, the control
system determines a oorrection degree of the control
characteristic in accordance with a determination
whether a ditfercncc bctwcen a value of the control
factor at thc previous manual operation of thc
manual setting member and a value of lhe control
factor al Lhe present manual operation ol. Lhe manual
acting member is equal lo or larger than a predeter-
mined value.

2. 'I'he air conditioner according to claim I, wherein the
control system corrects thc control characteristic without
usin thc set value of the air amount at the previous manual
operauon, when Ihe dillerence is smaller than the predeter-
m&ned value.

3. The mr comhnoner accord&ng to cia&m 1, wherein the
control system corrects the control characteristic by using
the mean value of the set value of the air amount at the
previous manual operation and thc sct value of thc air
amount at thc present manual operation, when thc rhifcrencc
&s smaller than Ihe predelermmed value.

4. The a&r comhuoner according to claim 1, wherein lhe
conlrol sysiem corrects Ihe control charactenslic by d&racily
using the set value of the air amount at the previous manual
operation and the set value of the air amount at the present
manual operation, when the ditfcrcnce is equal to or larger
than the predctcrminerl value.

5. The air conrlitioner secor&tin to claim I, wherein
the control factor is a target air temperature to be blown

into the passenger compartment; and

thc target air teniperaturc is calculated based on an
environment m&nd&uon relauve lo an a&r conrlihoning
stale of the passenger compartment.

6. The a&r comhuoner according to claim 1, wherein lhe
control factor at least includes a temperature of inside air
inside the passenger compartment
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7. The air conditioner accorrling to clmm 1, wherein Ihe.

control tactor includes a temperature of inside mr inside Ihe
passcngcr compartment, a temperature of outside air outside
thc passen cr compartment, and a sunlight amount entering
into the passenger compartment.

8. I'he vehicle air conditioner according to claim I, further
composing

a sensor for dctccting an cnvironnient condition relative to
an air conditioning state of the passenger compartment,
wherein
the control system includes calculauon means in which

a detecuon value of. the sensor is calculated in
accordance with a predetermined calculation process
to a sensor output value;

thc control system automatically controis the air con-
ditioning state of the passen er compartment based
on the sensor output value, aml

when Ihe set value of the air amount of. ihe blower is
changed by the manual aching member, ihe control
system corrects the control characteristic using a
value approximating the detection value of the
sensor, than thc sensor output value.

9. Thc air conditioner according to claim 1, further
composing

a sensor for dctccting an cnvironmcnt condition relative to,s
an air conditioning state of the passenger compartment,
wherein,
the control system automaucally controls lhe air con-

ditioning state of the passenger compartment based
on an output value from the sensor, and corrects the
control characteristic for an automatic control of the
air conditioning state based on thr set value;

thc control system has operator drtemiining means for
rlelermining a seal poinuon of. an operalor operating
Ihe manual setting member in the passenger com-
partment when the set value of the air amount of the
blower is manually set through the manual setting
member; and

thc control system dctcrmincs a correction method of
thc control characteristic based on a determination of so
Ihe operator determining means.

IU. The air conditioner according Io claim 9, wherein Ihe.

control system corrects the control characteristic only ivhen
the operator determining means determines that the operator
operating the manual setting member is on a predetermined j5
scat.

11 An air conditioner for a vehicle having a passcngcr
compartment, comprising.

a blower which blows air into thc passenger compartment;
a control system which determines an air amount bioivn

by thc blower, based on a control characteristic having
a relationship bctwcen a control factor used for a
tcmpcrature control of the passenger compartment and
the air amount of the blower, anil

a manual setting member throu h which a srt value of the ..
air amount of Ihe blower is manually controlled,
wherein:
the control system correcls Ihe control characleristic

based on the set value due to the manual setting
member, i I)

thc control system stores a plurality of the srt values
duc to plural manual operations of thc manual setting
member, aml selects correction sel values to be useil
for a correction of. the control characlenslic among
Ihe sel values, and 65

the control system corrects the control characteristic
only based on the correction set values.

12. The air conditioner accorihng lo claim 11, wherein.
said control systcni calculates a temporary control char-

acteristic based on the stored plural set values; anil
ihe conlrol system selects Ihe correction sel values by

comparing the temporary control characteristic and
each of the set values.

lgs Thc air conrlitioner according to claim 12, whcrcin thc
correction act values arc the sct values whcrc each diifcrcncc
bctwcen an air amount calculated bascrl on thc temporary
control characteristic and each air amount from the set
values becomes equal lo or smaller than a pre&lelermined
value

14 'l'he air conditioner according to claim 11, wherein the
control system corrects the control characteristic only based
on the correction set values after an ignition switch of thc
vehicle is tumed ofi'.

15. An air conditioner for a vehicle having a passenger
comparlmeni, composing.

a sensor for delechng an environment condition relative to
an air cond)honing slate of the passenger compartment,

a manual operation mcmlicr, manually opcraterl by a
passenger, for sening a sel value of lhe air con&liuoning
stale; and

a control system for controlling thc air conditioning state,
wherein.
Ihe control system inchides calculation means in which

a detection value of the sensor is calculated in
accordance with a predetermined calculation process
to a sensor output value;

the control system automatically controls thc air con-
ditionin state of thc passcngcr compartment bascrl
on lhe sensor output value in accorilance wnh a

conlrol characteristic, and
ivhen the set value due to the manual operation member

is changed, the control system corrects the control
characteristic usin a value approximatin the detec-
tion value of thc sensor, than the sensor output value

16. Thc air conrlitioner according to claim 15, whcrcin thc
control system corrects the control characteristic using the
delecuon value of lhe sensor.

17 'l'he air conditioner according to claim 15, wherein the
calculation means calculatin the sensor output value is a
slow process for sloiving a change degree of the rletection
value of thc sensor.

18. Thc air conditioner according to claim 17, ivhcrcin:
thc slow process is a time constant process in ivhich thc

sensor output value is calculatcrl based on a first time
constant; and

when thc sct value is manually controlled by thc manual
operation niembcr, thc control characteristic is cor-
rected using an another sensor output value calculated
based on a second time constant that is smaller than lhe
lirsl i)me constant.

19 The air conditioner according to claim 15, wherem
lhe control charactensuc is a blower voltage control

charactensuc, and
the sensor al least incluiles a sunlight amount sensor

delecling a sunhghl amount entering into lhe passenger
compartment.

20 An air conditioner for a vehicle having a passenger
compartment, comprising

a temperature setting unit for setting temperature of the
passenger compartment to a passenger*s set tempera-
ture;

a memory unit which learns and stores the passen er's set
telnperature in connection with an environment condi-
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tton relative lo an air conditioning state of the passen-
ger compartment;

calculation means for calculating an air-conditinning con-
trol amount based on a stored set temperature corre-
spontling to Ihe environment condition, among a phi-
rality of stored set temperatures stored in the memory
unit, anti

a control system for automatically controlling thc air
comlitiomng state based on the air-condiuoning control
amount from thc calculation means, wherein:
the stored sel temperature used for the calculauon of.

the air-conditinning contrnl amount is changed in
accortiance with a change of the environment con-
dition; is

when a difference of the stored set teinperature before
the change and the stored set temperature after the
change is equal to or larger than a predetermined
tcmpcraturc, thr control systeni sct a correction sct
tcmpcraturc diffcrcnt from thc stored sct tempera- ao

lure; and
the calculation means calculates Ihe air-conditioning

cnntrni amount liased nn the correction set tempera-
ture.

21 The air conditioner according to claim 20, tvherein the as
control system gradually changes thc correction set tens-
pcraturc from a value near thr stored sct tcnipcraturc before
the change to a value near the stored set temperature after Ihe.

change
22. I'he air conditioner according to claim 20, wherein
when thc rlift'crcncc between the stored set temperature

bcforc thc change and thr stored set temperature after
thc change is smaller than the predetermined
temperature, Ihe calculalion means calcuhiles Ihe, air-
comlitiomng control amount based on the stored sel
temperature.

23. The air cnnditioner according to claim 20, wherein the
air-conditionin control amount is at least one of an air
amount blown into thr passenger compartment and an air
tcmpcraturc blown into the passcngcr compartment.

24. An air conditioner for a vehicle having a passenger
compartment, comprising.

a temperature setting unit for setting temperature of the
passcngcr compartment to a passcngcr's sct tcmprra-
tui'tb as

a memory unit which learns and stores Ihe passenger's sel
temperature in connection with an environment condi-
tinn relative to an air conditinning state of the passen-
ger compartment;

calculation means for calculanng an air-conditioning con-
trol amount basetl on a stored set temperature corre-
spnnding to the environment cnndition, among a plu-
rality ot'stnred set temperatures stored in the memory
unit, and

a control system Ior automancally conlrolhng Ihe air
comlitiomng state based on the air-condiuoning control
amount from the calculauon means, wherein.
when the passenger's set temperature is changed

through the temperature setting unit, the control a!I

system rlctcrminrs whether thc changed passenger's
sct tcmpcraturc is learned in accordance with a
control amount tiilTerence between an air-
contiitioning control amount calcu lateti based on Ihe
changetl passenger's sel temperature aml Ihe air- as
cnnrlitioning control amount calculated based on the
stored set temperature.

25. The air conditioner accorthng lo claim 24, wherein.
tvhen the control amount difference is smaller than a

predctcrminerl value, thc control system prohibits thc
learning of thc changed passcngcr's sct tcmpcraturc.

Z6. The air conditioner accorthng lo claim 24, wherein.
when lhe control amount diITerence is equal to or larger

Ihan a predetermined value, the control system learns
the changed passenger's set temperature

27 The air conditioner accordin to claim 26, wherein
when the control amount difference is equal to or larger

than the predetermined value, thc control system cor-
rects and learns the changed passcngcr's sct tempera-
ture so Ihal Ihe conirol amounL diITerence becomes
smaller than the predetermined value.

28. An air conditioner for a vehicle having a passenger
compartment, compnsmg

a temperature settin unit for setting temperature of the
passenger compartment to a passenger*s set tempera-
t!iftq

a memory unit vvhich learns and stores thc passcngcr's sct
tcmpcraturc in connection vvith an cnvironmcnt condi-
lion relative io an air conditioning slate of Lhe passen-
ger comparlmeni;

calculation means for calcuhinng an air-contiiuoning con-
trol amount Iiased on a stored set temperature corre-
sponding to the environment condition, amon a plu-
rality of stored sct tcmpcraturcs stored in thc memory
unit; anti

a control system for autoniatically controlling thc air
condiuonin ~ stale based on Ihe air-contiilioning control
amount Irom Ihe calculauon means, wherein.
tvhen the passenger's set temperature is changed

through the temperature setting unit, the control
system determines whether the chan ed passenger's
sct tcmpcraturc is learned in accordance with thc
environment condition and any onc of thc passen-
ger's sel temperature aml lhe stored aet temperature

29. The air conditioner accorthng lo claim 28, wherein.
the environment condition is the temperature of the pas-

senger compartment; and
when a difference between the temperature of the passen-

ger compartment and any one of the passenger's set
tempcraturc and the stored sct tcmpcrature is equal to
or larger than a prcrlctemiincd value, the control system
prohibits the learning of. Lhe changed passenger's sel
temper aliirf:.

30 An air conditioner for a vehicle having a passenger
compartment, compnsmg

a temperature settin unit for setting temperature of the
passen cr compartment to a passenger's sct tcmpcra-
t!iftq

a memory unit vvhich learns and stores thc passcngcr's sct
Lemperalure in connection with an environment comli-
lion relative io an air conditioning slate of Lhe passen-
ger comparlmeni;

calculation means for calculalin an air-conditioning con-
trol amount Iiased on a stored set temperature corre-
spondin to thc environment condition, among a plu-
rality of stored sct tcmpcraturcs stored in thc memory
unit; anti

a control sysiem for auiomalically controlling the air
condiuonin ~ stale based on Ihe air-contiilioning control
amount Irom Ihe calculauon means, wherein.
tvhen the passenger bs set temperature is changed

through the temperature setting unit, the control
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system prohib)Ls the learmng of the changed passen-
ger*s set temperature during a predetermined time
period from a start of an air conditioning operation

31. The air conditioner according to claim 30, wherein the
air-conditionin control amount is at least one of an air
amount blown into thr passenger compartment and an air
temperature blown into the passenger compartment.

32. an air comlitioner for a vehicle having a passenger
compartment, comprising

a sensor for dctccting an cnvironnient condition relative to
an air conditioning state of thr passcngcr compartment;

a manual operation member for manually selling a sel
value of the air conditioning state; and

a control system for automaticaily controlling thc air „
conditiomng state of thc passenger conipartmcnt based
on an output value from the sensor in accordance with
a control charactenstic, anti corrects the control char-
acterisuc ior an automatic control of the air condiuon-
ing state based on the set value of the manual operation
memlier,

thc control system has operator determining nieans for
determining a seal potnuon of an operator operating Ihe.

manual operation member in the passenger compart-
ment when the set value of the air amount of the blower
is manually set through the manual operation member;
and

the control system rietermines a correction method of. Ihe.

control characlenstic based on a delerminauon of Ihe.

operator determining means. I)
33. The air conditioner according to claim 32, wherein the

control system corrects the control characteristic only ivhen
thc operator operating thc manual operation member is on a
prcdctcrmincd seat in thc passenger compartment.

34. The air conihlioner according to claim 33, wherein Ihe is
predetermined seat is Ihe dnver's seal.

35. An air conditioner for a vehicle having a passenger
compartment, comprising

an air conditioning case defining an air passage through
which air flows into thc passenger compartment;

an air conditioning unit for controlling an air state to be
introduced into the passenger compartment through the
air passage;

memory means for storing a control pattern oi. Lhe air
comlitiomng unit, Ihe conlrol pallern having a learning
pattern which is rewmlten in accorriance with a pas-
senger*s desire and a general pattern ivhich maintains
an original set pattern; and

a control system which controis thr air conditioning unit
based on the control pattern, wherein:

42
Ihe conlrol system has seat slate detecting means for

detecting a seated state of a passenger in the pas-
senger compartment;

when the seat state detecting means detects that a

passcngcr is only on a prcdctnmincrl scat, thc con-
trol system controls the air conrlitioning unit based
on Ihe learning pattern, anil

when lhe seat state delecung means detects that a
passenger is also on the other seat except for the
predetermined seat, the control system controls the
air conditioning unit liased on al least Ihe general
pattern.

36. The air conrlitioncr accorrling to claim 35, wherein:
thc air conditioning unit includes a blower cncrahng an

air flow in thc air passage; and
the control pattern is a control characteristic for control-

ling thc bloivcr.
37. The air conrlitioncr accorrling to claim 35, wherein:
when the seat state detectin means detects that a pas-

sen er is also on the other scat except for thc prcdc-
termincd scat, thc control system controls the air con-
rhuonin ~ unit based on both the learning pauern and Lhe

general pattern, and
as thc number of passengers on thc other scat except for

Ihe predetermined seal is larger, a conlribuuon oi'he
general pauern is made larger.

35 The air conditioner accordin to claim 35, wherein
the control system includes load calculation means for

calculaung an air conihtionmg load of Lhe passenger
compartment;

lhe control pattern relates lo Ihe air conditioning load of
Ihe passenger compartment aml an air-condilionin ~

control amount of the air conditioning unit;
the control system selects Lhe air-comliuomng control

amount from the control pattern based on the air
conditionin load calculated by the load calculation
means, and controls the air oonditionin unit liased on
thc selcctcd air-conditioning control amount; and

when the seat state detectin means detects that a pas-
sen er is also on the other scat except for thc prcdc-
termincd scat, thc control system controls the air con-
ditioning unit bascrl on thc learning pattern when a
rhilerence between an air-conrlilioning control amount
calculated based on the learning pattern in accorrlance
ivith the air conditioning load and an air-conditioning
control amount calculated based on the general pattern
in accordance ivith the air conditioning load is smaller
than a prcdctermincrl value.
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