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(57) ABSTRACT

A vehicle air conditioner has a standby RAM having a map
memorizing many regions of, for example, preset
temperature, each of. which is determined by environmental
conilitions such as the inside/outside air temperatures and
the sunlight amount. The air conditioner automatically con-
trols the air conditioning of the passenger compartment of
the vehicle based on thc inforniation stored in thc region of
the map dctcrmincd by thc environmental conditions that is
rcgardcd as a control preset tcmpcraturc use(1 for calculating
a iarge( blowing (empera(ure in a con(rol liow repas(in ~

cychcally. When the preset (empera(urea read at the previous
cycle and the current cycle are different from each other, the
control preset temperature is regarded as the preset tempera-
ture which changes gradually from thc previous one to thc
current onc, whcrcby thc tcmpcrature of air blown into thc
passen cr compartnicnt radually changes.

5,088,29',! A * 2/(9912 I'ujii (12/228 5 8 Claims, 6 Drawing Sheets
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VEHICLE AIR CONDITIONER WITH
AUTOMATIC AIR-CONDITIONING

CONTROL

CROSS REFERENCE TO RELATED
APPLICA11ON

This application is based upon Japanese Patent Applica-
tion No. 2001-287311, filed on Scp. 20, 2001, thc contents
of which are incorporated herein by reference. Iu

BACKGROUND OF THE INVENTION

l. I'ield of the Invention
The present invention relates to a vehicle air conditioner,

which has an automatic air-conditioning control function "
and a lcarnin control function of a passen er*s preference
for retlecling the passenger s preference lo air-conrlilioning.

2. Related Art
An air conditioner such as the one discloserf in JP-A-g-

o
197933 has a learning control funcuon. The air conditioner
memorizes the preset teinperature in each condition deter-
mined by the detected value ot'he environmental condition
of a vchiclc such as thc inside air temperature and the
outside air tcmpcraturc. When thc passenger performs the „zs
changing operation of the preset temperature to change Ihe.

inside air temperature lo the preferred temperature of Ihe.

passenger, the air comit)oner learns Ihe preference of Ihe.

passenger by changing the preset temperature, which is
memorized in the memory portion in association with the

lo
dctcctcd value of thc environmental condition of the vehicle
when thc chanipn operation is conducted, to thc tempera-
ture corresponihng to the preferrerf temperature of Ihe, pas-
senger. The air conditioner automatically controls ihe con-
dition in the vehicle based on the preset temperature, which
is indicated by the memory portion in association ivith the
detected value of the environmental condition of the vehicle
at thc time when thc dctccted value of thc environmental
condition of thc vehicle is change while thc air-conditioning
operation is activated.

On the other hand, there is another air comhuoner thai
learns the passenger's preference of, lor example, lhe blow-
ing mode of the conditioned air, the amount of the condi-
tioned air blown into the passenger compartment, the suck-
ing mode of the air, the lilowing direction of the conditioned j5
air from thc air duct or the like in addition to thc learning
control function of thc tcmpcraturc as dcscribcd above.

Howcvcr, thc air conditioner described in thc prior art
changes the temperature of. the air blown into ihe passenger
compartment rfrastically when Ihe dilference between Ihe so
detected value and the preset value of the temperature is
large, ivhereby the passenger feels uncomfortable

Moreover, in the above-descrilied other type of the air
conditioner that learns thc passenger's preference relating to
thc blowing mode and the like, the sound pressure level is ..
rap)illy increased to cause uncomfortable feeling lo Ihe.

passenger when, lor example, the amount of the air blov:n
into Ihe passenger compartment is rap)iffy tncreased, or Ihe.

sucking air mode is rapidly changed from an outside-air
mode to an inside-air mode. io

SUMMARY OF THE INVEN11ON

An object of the invention is to provide an improved
vehicle air conditioner that controLs air conditioning auto-

maticallyy.

65

According to an aspect of the present invention, the air
conditioner has an operational portion for setting a desired

condiuon in the air conilitiomng of the vehicle that is
manually operated by a passenger, a memory portion for
memorizing information of said desired condition in asso-
ciation with a detected value of environmental condition
relating to thc air conditioning of thc vchiclc, and for
corrcctin the nicmorized information of said rlcsircd con-
dition based on an operation of lhe operational poruon. The
air conilitioner automaucally controls the air conditioning in
a passenger compartment of the vehicle based nn the memo-
rized infomiation determined by the detected value of envi-
ronmental condition that is read from the memory portion
When thc content of thc fomicr memonzcd information read
bcforc thc dctectcd value of the cnvironmcntal condition
changes is difierent from thai of the latter memonzed
mformauon read after Ihe delecleil value of environmental
condition chan es, the content of the former memorized
information is varied radually so as to approximate that of
the latter memorized information, and then, the air condi-
tioner automatically controls thc air conrlitioning based on
said fgadually varied information.

Suppose that thc memorized information relates to inside
air temperature that the passenger prefers, even if lhe
digerence between Ihe preset temperatures respectively read
before and after the detected value of environmental condi-
tion changes is large, the temperature of the air blown from
a blow-out port gradually changes since thc inside condition
of thc vehicle is automatically controlled in accordance with
the gradually varied infomiation, thcrcby reducing or elimi-
nating the uncomfortable feeling of lhe user causeil by the
rapidly change of lhe temperature of air blown into the
passenger compartment.

There might be many ways to gradually change the
memorized information.

According to another aspect of thc present invention, a
vehicle air conditioner has various blow-out modes such as
a FOOT mode in which thc conditioned air is blown to an
upper body of. the passenger, a FACE mode in which lhe
conilitioned air is blown lo feel of. Ihe passenger and a
13I-I.L'VLI. mode in ivhich the conditioned air is blown to
both of the upper body of the passenger and the feet of the
passenger, and automatically changes these blow-out mode
In this air conditioner, when thc bloiv-out mode is changed
from thc FOOT mode to thc FACE mode bccausc of the
change in environmental condition, the blow-out mode is
changed from lhe FOOT mode lo the FACE mode through
the 13I-I.LVL)I. mode, vise vers)i.

With this feature, the blow-out mode is not changed from
the l)OO'I'ode to the I'ACL'ode directly, therefiy reduc-
in or cliniinating the uncomfortable feeling of the passen-
ger that would be caused by the rapidly chan c.

Other features and advantages of thc prcscnt invention
will become more apparent from the following detailed
description made with reference to lhe accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. I is a system diagram illuslraung a conslrucuon of
a venulauon system accorihng lo a Iirst embodiment of lhe
present invention;

I'IG. 2 is a floiv chart shoiving an automatic air condi-
tioning control of the first embodiment of the present
invention;

11G. 3 is a fioiv chart showing a mam feature of the
control of thc first cnibodinicnt of thc present invention;

I'IG. 4 is a diagram .showing the characteristic of preset
temperature of the first embodiment of the present invention;
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FIG. 5 is a diagram showing a sample of. correcuon of
preset temperature in the first embodiment of the present
invention;

FIG. 6 is a diagram showing the characteristic of the
amount of air blown into a passenger comparlmenl in Ihe.

first embodiment of the present invenuon,
I'IG 7 is a rliagram showing the characteristic of inside/

outside air sucking mode in thc first enif&odimcnt of the
prcscnt invention,

In
FIG. S is a diagram showing thc characteristic of blowout

modes in the first embodiment of. the present invenuon,
FIG. 9 is a flow chart showing a main feature of. Ihe.

control of a second embodiment of the present invention,
FIG. 10 is a diagram showing Ihe characteristic of. blow-

out modes in the second embodiment nf the present inven-
tion; and

I'IG. 11 is a rliagram showing control pattern of blniv-out
modes in thc second cmbodimcnt of thc prcscnt invention.

o
DETAILED DESCRIPTION OF THE

PREI'ERREI) LMHOI)IMLNF

Specilic emborhments of the present invenuon will now
be described hereinafter ivith reference to the accompanying
drawings in which the same nr similar compnnent parts are
dcsignatcd by the same or simiiar rcfcrcncc nunierals.

(First Embodiment)
First, a schematic ventilation system in ivhich air is blown

towarrl a passenger compartment of a vehicle will be
lo

descnberf with reference to FIG. 1. An air conditioning unit
10 has an in&rife/outside air switching box Il in which an
outside air inlet lla fnr introducing outside air (air of the
outside of the vehicle) and an inside air inlet 11b for
introrlucing inside air (air of thc passenger compartment).
Thc inside/outsirlc air switchin box ll is provided at thc
most upstream cnd of thc air conditioning unit lb.

The in&rife/outside air switching box 11 has an inside/
outs)tie switching door 12 roialably disposed therein
between the oulsirfe air inlet Ila and the inside air inlet 11b.
'I'he inside,'outside switching door 12 is driven by an
electric-drive apparatus 12a such as a servomotor. 'I'he

switching door 12 opens and cioscs thc outside air inlet lla
and thc inside air inlet lib to dcterminc from ivhich inlet the
air shoulrf be introrfuced or rfelermine the mixing rale. as
between the air from the outside of. the vehicle anrf the air
from Ihe passenger compartment of the vehicle.

An air bio&ver unit 13 is provided at a dnivnstream side of
the inside,'outside air switching box 11 in the air condition-
ing unit 10, fnr bloiving air to the dnwnstream side of the air
conditiomng unit 10. Thc air blower unit 13 has a blowcr-
driving motor 14 and a centrifugal blower fan 15 connected
to a rotor shalt of the blower-dnving motor 14. An evapo-
rator 16 anrf a heater core 17 are arranged in the downstream
side of the bio&ver fan 15.

The evaporatnr 16 is a cooling heat exchanger and con-
stitutes a refrigeratinn cycle with a compressor driven by an
cnginc (not shown) and thc like, for cooling air by absorbing
hc&t from thc air coming into thc air conditioning unit 10 by
causing evaporation of low-prcssure cooiant. Thc heater st)
core 17 is a healing heat exchanger, for heaung lhe air using
hot water (cooling water) fiowing in the engine 20 as a heal
source.

An air mix door IS ts rolalably provirfed al a upstream
sirfe of the heater core 17. The air mix door IS is driven by as
an actuator lga to determine an opening degree thereof for
adjusting the ratio l&etween the amount of heated air passing

through Ihe healer core ZI anil the amount of cooled air
bypassin ~ Ihe healer core 17, thereby adfusung the tempera-
ture of the air blown into the passenger compartment
Namely, thc heated air passing through thc heater core 21
and the cooled air bypassing the heater core 17 are mixed
ivith each other so as to make air having a temperature
imhcaled by a passenger. Therefore, Ihe air mix door con-
sliluies a lemperaiure adlusling means for lhe air blown into
thc passcngcr conipartmcnt.

At the most downstream end of the ventilation passa e in
Ihe air conrhtioning unit 10, a blow-oui mode switching
portion is provided. More specilically, a defroster door 20
for opening and closing a rlcfrostcr blow-out port 19, a face
door 22 for opening anil closing a face blow-out port 21 and
a foot door 24 for opening and closing a foot blow-out port
23 are provided These donrs 20, 22, 24 are driven by an
actuator 25 lo determine a blow-oui mode of. the conditioned
air, for example, a I'ACL mode (I ACL'), a III-I.LVL'I. mode
(Ill.), a I'OO'I'ode (I OOT), a I'OO'IlDL'I mode or a
l)LI)ROS'IL'R mode The conditioned air is blown into the
passen cr compartment from an opened port according to
thc blow-out mode.

When the I'ACL'ode is selected, the face blnw-nut port
21 is fully opened while thc defroster blow-out port 19 and
the foot blow-out port 23 arc closcrl, thereby blowing out thc
condiuoned air only through the face blow-out port 21
toward an upper body of the passenger in the passenger
compartment of the vehicle

When the BI-LEVEL mode is selected, lhe face blow-oui
port 21 and the fool blow-oui port 23 are fully opened while
the defroster bloiv-out port 19 is closed, thereby blowing out
the conditioned air throu h the face bloiv-out pnrt 21 and the
foot blow-out niode toward the upper holly anil fcct of the
passen er in thc passenger compartment of the vchiclc at thc
substantially equal amount of thc conrlitioncrl air.

When thc FOOT morlc is selected, the foot blow-out port
23 is fully opened while thc face blow-out port 21 is closed,
and lhe defroster blow-out port 19 is slightly opened As a
result, the comhtioned air is mainly blown lowarrf the feet of
Ihe passen er through Ihe fool blow-out port 19 while some
of the conditioned air is bloivn toward an inside part of a
windshield of the vehicle.

When the DLI ROSTLR mode is selected, the defroster
bloiv-out port 19 is fully opened while the face blow-nut port
21 and the foot blow-out port 23 are closed, thereby blowing
out thc conditioned air only through thc defroster blow-out
port 19 toivard thc insirlc part of thc windshield of thc
vehicle.

When thc FOOT-DEFROSTER morlc is sclcctcrl, the
dcfrostcr blow-out port 19 and the foot blow-out port 23 arc
fully opened while lhe face blow-out port ZI is closed,
thereby blowin ~ oui the comfitioned air through the
defroster bloiv-nut port 19 and the foot blow-out mode at the
substantially same amount of the conditinned air

An air condiuoning control device 30 has a microcom-
puter 31 as a control means The amount nf the cnnditioned
air blown into the passenger compartment is controlled by
determining thc revolution specrl of thc blower motor 14 that
is dctermincd by the applied volta c (blower voltage)
thereto. The bio&vcr voltage is adjustcrl in accorrlance with
an output signal from lhe microcomputer through a dnve
circuit 32. Other aclualors 12a, ISa anrf Z5 are also con-
trolled by the drive circuit 32 based nn nutput signals from
the microcomputer 31

The microcomputer 31 has a well-known structure includ-
ing a CPU, a ROM portion, a RAM pnrl ion, a standby RAM
portion, an I 0 pnrt portion, an A)D converter anil the hke
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The stamlby RAM serves as a memory means, i.e., a
backup memory ior storing values (informauon) that have
thc passcngcr's preferences learned through thc operations
by thc passen cr cvcn when an ignition switch (hereinafter,
referred to as an IG) is turned off that changes the status of
the engine from an active condition to a non-active
conditton, and vice versa. The vohage is suppliecl io Ihe
standby RAM directly from a battery equipped in Ihe.

vehicle, not through thr IG cvcn if thc IG is turned ofi.
Besides, a bacl up battery (noi shown) ts equipped with the iu
vehicle to supply voltage to the microcomputer 31 for a short
time in a siiuauon that the microcomputer 31 is dismnnectect
from the battery.

Operational signals are input to Ihe microcomputer 31 thai
are sent from an air conditioning operational portion 33
arranged on an instrument panel in the passenger cnmpart-
ment. Many kinds ot'witches are provided in the opera-
tional portion 33, such as an AUTO switch 34 for srttin an
automatic control condition of thr air conditioner, an inside)
outside air selecting switch 35 for manually selecnng an
inlet mode between an inside air inlet mode aml an outside
air inlet mode, a blow-out mode selecting sivitch 36 for
manually selecting the blow-out mode described above, a
blowing air amnunt adjusting switch 37 fnr manually adjust-
ing thc amount of air blown by thc fan 15, a temperature zs
setting switch 38 for setting a prcfcrrcd temperature of the
passenger. The temperature setting switch 38 serves as an
operational portion operated by the passenger ior aching a
passenger*s desired condition in the air conditioning nf the
vehicle.

The microcomputer 31 receives sensor mgnals irom sev-
eral sensors each of which detects an environmental cnndi-
tion that influences the air cnnditioning in the passenger
compartment. Morc spccificaily, the scnsnrs arc an inside air
tcmpcraturc sensor 39 for dctcctin the tcnipcraturc (TR) of is
thc outside air in thc passenger compartment, an outside air
temperature sense)r 4U for detecting Ihe temperature (TAM)
of the inside air of the vehicle, a sunlight sensor 41 for
detecting the amount of sunlight (I') incident into the
passenger compartment, an evaporator temperature sensor
42 for dctccting the temperature (TE) nf the evaporator
(actually, thc tcmpcraturc of thc air ininiediately after pass-
ing through thc evaporator), a water tenipcraturc sensor 43
for detecung the temperature (TW) of. the cooling water
circulating in Ihe engine and the healer core 17 and Ihe, hke.
'I'he signals from those sensors are input tn the microcom-
puter after being converted by the A II converter A signal
sent from the temperature setting switch 38 is also input to
thc microcomputer 31 after its lcvcl is converted by a icvcl
convcrtcr circuit 44. sn

Thc blowing air amount adjusting switch 37 has an up
amount switch 37a and a down amnunt sivitch 37b both of
which arc push type switches. Thr up amount switch 37a
outputs an increase signal by which the blower voltage. (Ihe
voltage supplied Io the drive motor 14) is increased at one
level that denotes 025 volts in every single pushing opera-
tion by the passenger. 'Ib the contrary, the dnivn amount
switch 37b outputs a reduction si nal by which the blower
volta c cs rcducccl at onc lcvcl that denotes 0.25 volts in
cvcry single pushin operation by thr passcngcr. io

Next, a fiow chart cxccutcd by thc microcomputer 31 in
this embodiment will bc dcscril&cd with reference tn FIG. 2.
This flow chart v:ill start by turning on the IG. First of. all,
every conversion encl selling of iniual values of. fags or Ihe
hl e are executed in step S1UU. Next, the microcomputer 31 as
reacfs the nperational signals from the switches 34—38 in step
S110 Then, the microcomputer 31 reads the detected signals

mdicative of the environmental conclitions of the vehmle
from the sensors 39W3 in step S120.

In following step SI30, if the temperature settin switch
38 is nperated by the passenger to adjust the temperature of
thc inside air to comply with the passenger's prcfi:rrccl
tcmpcraturc in thc passcngcr compartment, the microcom-
puter 31 learns the prelerrecl temperature by correcting a
preset temperature memonzed in the sianclby RAM after
being operated. The detail of the step S13U wdl be descmbed
later

Next, a target blowing temperature TAO of the air blown
into the passenger cnmpartment is calculated m step S140
based on detcctcd signals indicative of thc environmental
conditions that arc read out at the step S120 and thc prcsct
temperature in the standby RAM Ihat may be the value after
being learned by the microcomputer. When the preset tem-
perature after heing learned that is used in calculating the
TAO is a control preset temperature TSET, the TAO
becomes a necessary air blowing temperature for keeping
thc passen cr compartment at the control prcsct temperature
TSET rc ardlcss of change in the cnvironmcntal condition
(heat load comhuon).

Thc concrete performance in thc steps S130 ancl S140 will
bc clcscribcd with rcfcrcnce to FIG. 3. In step S131, it is
determined whether or not ihe passenger has manually
changed Io set his)her prel errecl temperature in the passenger
cnmpartment based on the operational signal indicative of
the switch that ivas read in step S110. If it is determined that
the passenger did, then, the floiv will continue to the next
step S132.

As shown in I'IG 4, the standby RAM has a three
dimensional control preset tcmperaturc map that has rc ions
divided in accordance with thc inside air temperature, thc
outside air tempcraturc ancl thc sunlight amount. Each
region has its own control preset temperature, which is
ininally sei ai a central value of. the control preset
temperature, fnr example, 25''hen the passen er manu-
ally operates the temperature settin sivitch 38 tn set his/her
prefcrrcd tcmperaturc in the passen cr compartment, thc
microcomputer lcams thc prefcrrccl tcmpnaturc liy correct-
in the control preset tcmpcrature memorizccl in a rc ion
determined by the inside temperature, ihe outside tempera-
ture aml the sunlight amount all of which are read at step
SI20, and by rememnrizing the control preset temperature
after heing corrected I'IG. 4 shows samples nf the control
prcsct tcmperaturcs of the regions rcwrittcn by correcting as
dcscrilicd above.

Suiisequently, the flniv will continue tn step S141 from
step S132. The flovv also &vill continue to step S141 from thc
step S131 when it is clctcrminccl that the passenger has not
manually operaied the temperature setting switch 38 to sei
Ihe preferred temperature m the passenger compartment

In step S141, thc control prcsct tcmpcrature TSET, which
is usecl lor calcuhiun ~ ihe TAO, is cletermined as follows.

The control prcsct tcmpcraturc, which is stored in thc
rc ion dctermincd by thc infomiation describccl above, is
read oui from the la(est (after being learned) preset tem-
perature map in the sianclby RAM.

Next, thc control preset tcmpcrature react out at a previous
lime and the control preset temperature read oui at this ume
are compared. When both are Ihe same, it is determined that
the control preset temperature read out this time is regarded
as the control preset temperature TSI'T for calculating the
next TAO.

On the other hand, ivhen both are different from each
other due to chan e in the inside air temperature, the outside
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air temperature or the sunlight amount, the control preset
temperature ISET for calculating the next TAO is gradually
varied One sample of variation of the TSI.'I's shoivn in
I IG 5. The gradually varied ISET as shown in 11G 5 is
rcgarclcd as thc TSET for caiculating thc next TAO, that is
gradually chan ccl by a step of a prcdetrrmincd amount (for
example, 0 5'.) in every predetermined amount of. lime
(for example, 20 seconils) so as lo gradually change from Ihe
previous control preset temperature (25'. in this example)
to the control preset temperature to be set (23' in this ic
example) at this time As the other variation of the TSLf, a
variation based on time constant can br adopted, which is
obtainccl by multiplying a vaiur that changes gradually as
time elapses so as to grariually change from Ihe previous
control preset temperature to Ibis control preset lemperature.

Next, the flnw will continue to the step S142 to calculate
thc TAO using thr following equation (I) based on the
control prcsct temperature TSET determined at the step
8141.

TIO=KSET TSET-ARx?R-KSI( TSI(-M T&+C

c
III

Whcrcin KSET, KR, KAM and KS rcprcscnt cocfflcicnts,
and C represents a correction constant. TSET, TR, TAM, TS
represent Ihe control preset temperature, the inside, air zs
temperature, Ihe outside air temperature, the sunli hi
amount as described above, respectively

Next, in step S150, a blower voltage for detemiining the
blowing air amount is dctermincd from a control character-
istic (map) shown in FIG. 6 based on the TAO determined
by the above-descnbeil equation (I).

Next, a target opening riegree SW of the air mix rloor 18
is calculated accorthng to the following equation (2) based
on the TAO described abnve. The temperature nf air after
passing thrnugh the evaporatnr TL'nd the temperature of
thc hot water TW are values read out at the step S120 (as
shown in FIG. I)

.sw=l(7xo— 77 &7(7 iv— 77 il Iir)('cl
Next, thc flow will continue to dcterminc the inside/ sc

outside air inlet mode that is adjusted l&y thr insidcroutside-
air switching door 12 by using a control characteristic (map)
shown in FIG. 7 based on the TAO. Then, the flow will
continue to slap S180 to determine the blow-out mode thai
is achieved with the blow-out mnde donrs 20, 22 and 24 by as
usmg a cnntrni characteristic (map) shoivn in I'IG. 8 based
on thc TAO

After that, thc flow will continue to step S190 to control
an acttvation in each actuator 12a, 18a arnl 25 in arlrlilion io
the revolunon rale of the blower motor 14 by supplying so

control signals lo them through the dove circus! 32 ihai are
obtained at each step S150 to S180

Next, it is determined whether or nnt time t has passed that
rcprcscnts a control cycle of the air conditioning. When the
time t has passed, thr flow restarts front the step Sllfl.

According to Ibis embodiment, when Ihe control preset
temperature al a previous nme and Ihe control preset tem-
perature at this time are different from each other, both of
which are react out from the preset temperature map shnivn
in I'IG. 4, that is, when there is difference between the preset
tcmpcraturcs read out respectively before the environnicnt
condition changes and after the cnvironmcnt condition
changes, the control preset temperature is gradually vened,
and Ihe TAO is calculated based on this gradual vaneri
control preset temperature. Therefore, the temperature of. air Ss

blown into the passenger compartment also changes
gradually, thereby preventing or reducing the uncomfortable

feehng of the passenger caused by rapid change in tempera-
ture of the air blown into the passenger compartment

Incidentally, in this embodiment, the preset temperature
restored as the map shoivn in I'IG. 4 is formed based on the
sunlirht amount in addition to thc msidcioutsidc air tcm-
peraturcs. Thercforc, the air conditioning by using the map
shown in FIG. 4 may be more suitable for the temperature
feehng of lhe passenger.

(Second L'mbodiment)
In the hrst embodiment, the microcomputer learns the

passenger*s preference only on the control preset tempera-
ture thou h, thc microcomputer learns the other prefcrcncc
such as thc blow-out mode as well in this cmbodimcnt
Therefore, Ihe step S180 in FIG. 2 that is for determining the
current blow-out mode is shown as the flow shown in FIG
9, and the map shoivn in I l(i. 8 chan es to a map shown in
I'l(i 10 The other features are the same as those of the first
embodiment

As shown in FIG. 9, thc blow-out mode clctcrmining step
comprises many steps. In thc first step S181, it is dctermincrl
whether or noi ihe passenger manu ally changetl the blow-oui
mode, &.e., Ihe blow-out mode switch 36 has been changed
by referring to the switch operational signal read out at the
step S110 When it is determined that the switch 36 has been
manually changed, the floiv &vill continue to step S182

As shown in FIG. 10, thc stanrlby RAM has a three
dimensional blow-out mode map that has regions diviclcd in
accordance with the temperature deviation Td (Td=[instde
temperature]—[control preset iemperature read at Ihe step
S141]), the outside air temperature and the sunlight amount
Lach region has its own blow-out mode, which is mitially set
at a predetermined blow-out mode complying with the
fcclin of avcra e passcngcrs (the FA('.E motte (FACE), thc
BI-LEVEL motte (B L) and thc FOOT mode (FOOT)).

In step S182, ii spec&lies ihe region in Ihe map shown in
FIG. 10 based on the inside air temperature, the outside air
temperature and the sunlight amount all of which are read ai
the step S120, and the control preset temperature rearl at the
step S141 That region is corrected to be rewritten
(rcmemorizcd) from thc blow-out motte mcmorizcd previ-
ously to that sct manually by the passenger. It is determined
that the blow-oui mode afler being learned is regarded as the
blow-oui mode m ibis time. Then, the tlow will connnue to
Ihe step S190 as shown in FIG. 2.

Meanwhile, when it is determined that the blow-out mode
switch 36 has not been operated manually, the flow &vill

continue to step S183. In this step S183, it specities thc
rc ion in the map shown in FIG. 10 basecl on thc inside air
temperature, the outside air temperature, Ihe sunlight and ihe
lil e. Then, the blow-oui mode memowzed in the specilied
re non is read oui.

Next, the flow &vill continue to step S184 to compare the
blow-out mode read at a previous time and the blnw-out
mode read out at this time to detcrminc whether thc cliifi:r-
cnce bctwecn them is large or not. When thc FACE mode,
Ihe BI-LEVEL mode, ihe FOOT mode anil the FOOT-
DEFROSTER mode are referred to as (I), (II), (III) and (IV),
respectively, the difference is determined as small between
adjacent modes such as (l)+II), (IIHIII) and (III)+IV) so
that the determination in the step S184 becomes '*NO*',

&vhilc the clifferencc is determined as large bctwccn non-
acljacent modes such as (IHIII), (1)EIV) and (Il)EIV) so
Ihal ihe determination m ihe step S184 becomes "YES'hen

Ihe determination in the step S184 is "YES*', the tlow
will connnue to step S185. In the step S185, an intermediate
mode is selected as the blow-out mode at this time, and timer
T starts. Then, the tloiv will continue to step S190. When the
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blow-out mocfe changes from the FACE mode to Ihe FOOT
mode (and vice versa), the BI-LEVEL mocfe becomes Ihe
intcrmcdiatc mode. When thr blow-out mode chan es front
thc FACE mode to thc FOOT-DEFROSTER mode (and vice
versa), the III-I.L'VLil. mode or the I tOO I'ode becomes the
intermediate mode When the lilow-out mnde changes from
the BI-LEVEL mode to Ihe FOOT-DEFROSTER mode, (ancf
vice versa), Ihe FOOT mocle becomes the intermediate.
mode.

When thc determination in thc step S184 is "NO", the
1(i

flow will continue to step S186 In the step S186, it is
determined whether the timer T has flnished or not In this
embochment, the timer T is set lo finish when reaching 60
seconcls. When il is nol cfeterminecf that Ihe timer T has
finishcd, thc dctcrmination in the step S186 becomes 'NO',
then thc flow will continue to step S187 to keep the current
blow-nut mode. After that, the flnw will continue to the step
S 190

When it is clelerminecl thai Ihe timer T has finished, Ihe
determination in Ihe step S186 becomes "YES'. Then Ihe.

flow will continue to step S188 to clear the timer T and co

determine that the blow-out mode in the region read at Ibis
time is regarded as the blow-out mode at this time. Then, Ihe
flow will continue to step S190

In step S190, the actuator 25 shoivn in frill I is activated
based on the control signals determined at each step S182, zs
S185, S187 ancl S188.

FIG. 11 shows a control diagram when the determination
in Ihe step S184 is "YES'. When the blow-out mode changes
from the previous time mode (FACE mode in Ibis
embodiment) to the this time mnde (I'OOT mode in this
embodiment), the intermediate mndes (BI-I.L'VL'I. mnde in
this emlincliment) is set for the predetermined time period
(60 seconds in this embodiment) bctwccn thr two mode
dcscribccl above as shown in thc dotted line in FIG. 11.

Although Ihe intermediate mocfe is sel for the predeter- is
mined time period when Ihe cfetermination in Ihe step S184
is *'YES', the other chagram can be adoplecf, for example,
such that the current blnw-out mode is kept at the interme-
diate mode before the inside air temperature changes byI',

and after thc inside air temperature changes by 1'., so
then thc blow-out mode read at this tinie is selected as the
blow-out mode to be sel. Moreover, although the interme-
diate mocfe is sel for gradually shifling from one blow-out
mode to the other mocle to be memonzed in the map shov:n
in I'l(l 10, the informatinn memorized in the region can be 46

rewntten in accordance with the predetermined amount of
change in thc inside air temperature in thc vehicle (for
cxamphh I'.).

According lo Ibis embodiment, the blow-oul mode does
not change, for example, from Ihe FACE mocfe to the FOOT so

mode, or FOOT mode to Ihe FACE mode directly, thereby
reducing or preventing the uncomfortable feeling of the
passenger because of the rapid change in the blow-out mode

In thc above embodiments, thc inside temperature, the
outside tcmpcraturc, thr sunlight amount or thr temperature ..
deviation is used as iniormanon to determine Ihe preset
temperature or the blow-out mode in Ihe map shown in FIG.
4 or 10, the feeling of the passenger clue lo temperature such
as the passenger surface temperature can be used as infor-
mation instead of the inside air temperature or the tempera- ac
turc clcviation.

In thc map shown in FIG. 4 or 10, hysteresis niay br
adoplecf when lhe region changes from one region (A) to Ihe
other region (B), aml from the other region (B) to the one
region (A) to prevent bunching. 66

Moreover, nther memory elements such as L'I.'PROM
(nonvnlatile memory) can be used for the memory means

mstead of Ihe standby RAM. The map for memonzin ~

informalion determined by Ihe environmental conditions
dcscriiicd above also can bc many kinds. It is not limitccl to
a 3-climcnsional map, but can be a smglc-climcnsional map
or two-dimensional map, 4-dimensional map or the like, if
desired

Furthermore, operations can be adopted as follows.
The microcomputer 31 can learn a control characteristic

map of the amount of the blown-out air based on the
operation of the blowing air amount adiusting switch 37 by
corrcctin it. When thc cliflercncc between thc iilowcr volt-
age react at a previous time and the blower voltage rcacl at
Ihts time is large, Ihe blower voltage can be vaned gradually
lo gradually change Ihe amount of air blown into the
passenger compartment.

Or, the microcomputer can learn a control characteristic
map of the inlet mode by correctin it. When the inlet mode
chan es from thc outside air inlet moclc to the inside air inlet
mode, or vice versa, the inlet mode is sct at a half-inside air
mode for Ihe predetermined time that is an intermediate
mode between the Iwo mocles.

In an air conditioning apparatus in which a blow-out
direction of the conditioned air Imvard the passen er com-
partment can be adjustaffle automatically using a swing gnll
driven by an actuator, thc microcomputer can learn a control
characteristic map of thc blow-out direction by correcting it
based on Ihe operauon by the passenger. W'hen the dilfer-
ence between the blow-out direcuon read out at a previous
time and the bloiv-out direction read out at this time is lar e,
the direction is set at an intermediate blow-out direction
betiveen the two directions for the predetermined time

While the present invention has been shown and
described with rcfcrcnce to thc foregoing prcferrccl
embodiment, it will be apparent to those skilled in the art
Ihat changes in form and detail may be therein without
departing from the scope of the invention as defined in the
appended claims

What is claimed is
1. A vehicle air conditioner having automatic control,

comprising:
an operational portion for setting a dcsirccl condition in

the air conditioning of a passengn compartment of thc
vchiclc that is nianually opcratccl by a passcngcr;

a memory portion for memorizing information of said
dcsirecl condition in association with a clctectcd value
of an environmental condition relating to the air con-
chtioning of Ihe vehicle, and for correcnng the memo-
nzed information of said desirecl condition based on an
operation of the operational portion; and

a conirol pornon lor automatically controllin ~ the air
condiuomn ~ of the passenger compartment of the
vehicle based on the memorized information deter-
mined by the detected value of the environmental
condition that is read from said memory portion,
vvhcrcin:
when the minlent of a former memorized informauon

remi before the deteclecl value of the environmental
condinon changes is difierent from that of a latter
memorized information read after the detected value
of the environmental condition changes, the content
of thc former nicmorizcd information is vanccl

radually so as to approach that of thc latter mcmo-
nzecl information, aml wherein, the air conclinoning
is automatically controlled basecl on said gradually
varied informauon; aml said desired comhtion in said
air conditioning is at least one of a blow-out mode of
the conditioned air blowing into the passenger
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compartment, a blowing air amount of ihe condi-
tionerl air blowing intn the passenger cnmpartment,
an inlet mnde of air sucked into the vehicle air
conditinner and a blow-out direction nf the condi-
tioned air blowing into thc passenger compartment.

2. A vchiclc air conditioner having automatic control,
composing:

an operational portion for setting a desired condition in
the air conditioning of a passenger compartment of the
vchiclc that is manually operated by a passenger;

a memory poruon for memonzing information of said
desired condition in association v:ith a detected value.
of an environmental condition relating to the air con-
ditioning nf the vehicle, and for cnrrecting the memo-
nzctl information of said dcsircd condition based on an is

operation of thc operational portion; and
a control portion for autoniatically controllin thc air

comhtiomng of. Ihe passenger compartment of the
vehicle based on the memonzed information de)er-

e
mined by the detected value of the environmental
condition that is read from said memory portion,
wherein:
when thc content of a former memorized information

react bcforc thc detected value of the environmental „zs
condition changes is diiTerent from that of a lauer
memorized information rerul after Ihe detected value.
of Ihe environmental condition changes, the content
ot'he former memorized information is varied
gradually so as to approach that nf the latter memo-

)))
rizcd information, and wherein, the air conditioning

'

is automatically controlled based on said gradually
vened information: aml

the content in Ihe information Ls varied gradually so as Lo

change by a predetermined step afier a prerieterminerl
time has elapsed

3 A vehicle air conditioner having automatic control
according to claim 2, wherein said air conditioning is at least
onc of a bloiv-out mode of thc conditioned air blowing into
thc passcngcr compartment, a blowing air amount of the

&o
comhtioned air blov:ing into the passenger compartment, an
inlet mode of. air sucl ed into the vehicle air conditioner and
a blow-nut direction ot'he conditioned air bloiving into the
passenger compartment

4. A vehicle air conditioner having automatic control, js
compnsin:

an operational portion for setting a dcsircd condition in
thc air conditioning of a passen er compartment of thr
vehicle that is manually operated by a passenger.

a memory portion ior memonzing information of. sairl so

desirnl conriition in associauon with a detected value
nf an environmental conditinn relating to the air con-
ditiomng of the vehicle, and for correcting the memo-
nzcd information of said desired condition based on an
operation of thc operational portion; and a control ..
poruon for automaucally controlling the air cond)hon-
ing of Ihe passenger compartment of the vehicle based
on the memorized information determined by Lhe

detecterl value ot'he environmental condition that is
read from said memory portion, ivherein
when thc content of a former memorized infomiation

read before thc detected value of thr cnvironmcntal
conriition changes is dilTerent from that of. a hiuer
memorizeri information rerul aller Ihe detected value
of Ihe environmental condition changes, ihe content ss
of the former memorized information is varied
grarluaily sn as to approach that of the latter memo-

nzed informauon, aiul wherein, the air conditionin ~

is automatically controlled besoil on said gradually
varied information; and

the content in the information is varied gradually so as
to change by a predetermined step after a predeter-
mined de ree of temperature has chan ed.

5. A vehicle air comhuoner having automatic control
according Io clmm 4, wherein said air conditionin ~ is at least
one of a blow-out mode of thc conditioned air blowing into
the passcngcr compartment, a blowing air amount of the
conditioned air blowing into the passenger compartment, an
inlet mode of air sucked into the vehicle air cnnditioner and
a blow-out ihrection of. the ra)ndiuoned air blowing into the
passenger compartment.

6. A vehicle air conditioner having automatic control,
comprising:

an operational portion for setung a desired condiuon in
Ihe air conilitioning of. a passenger compartment of Lhe
vehicle that is manually operated by a passcngcr;

a memory portion for memonzing informauon of said
desired condition in association with a detected value
of an cnvironmcntal condition relating to thc air con-
ditioning of the vehicle, anil for correcting thc memo-
rized information of said desired condition based on an
operation of the operational portion, and

a control portion for automatically controlling the air
conditioning of thc passenger compartment of the
vehicle based on thc mcmorizctl information tlcter-
mined by the detected value of Lhe environmental
conilition that is read from said memory poruon,
wherein
when the content of a former memorized information

read before the detected value of the environmental
condition changes is ditfcrcnt from that of a latter
mcmorizcd information read aftrn thc tlctcctcd value
of the environmental conilition changes, the content
of the lormer memonzed information is vened
gradually so as Io approach that of Lhe lauer memo-
rized information, and wherein, the air conditioning
is automatically controlled based on said gradually
varied information; and sairl air conditioning is a
blow-out mode of the conditioned air blowing into
the passenger compartment, the blow-out mode com-
pnses.
a face mode in which the conditioned air is blown

toward an upper body of the passenger, a foot
mode in which the conditioned air is blown toward
fcct of the passenger anil a bi-icvcl motte in which
thc conditioned air is blown toward thc upper
body of Lhe passenger aml Ihe feet of the
passenger, wherein:
Lhe blow-out mode is automatically selected

among the face mode, the foot mode and the
lii-level mode;

the foot morlc is set as the blow-out mode after
thc bi-level niode is selcctcd as thc blow-out
mode for a predetermined ume penod when
the blow-out mode changes from the lace
mode Lo Lhe foot mode due to change in the
environmental condition; and

the face mode is set as the blow-out mode after
the bi-lcvcl morlc is sclectcd as thc blow-out
mode for a predetermined time period when
Lhe blow-out moile changes irom the foot
mode Io the face mode due to change in Lhe

environmental comhuon.
7. A vehicle air conditioner bavin automatic control

according to claim 6, wherein said air conditioning is at least
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one of a blow-out mode of. the conditioned air blowing into
the passenger compartment, a blowing air amount of the
conditioned air blnwing into the passenger colnpartment, ali
inlet mode of air sucked into the vehicle air conditinner and
a blow-out rlircction of the conditioned air bloiving into thc
passcngcr compartment.

g. A vehicle air comhuoner having automanc control,
composing:

an operational portion fnr setting a desired conditinn of
thc air conditioning in a passen cr compartment of thc
vchiclc that is manually operated by a passenger;

a memory pornon for memonzing information of said
desired conditinn in assnciation ivith a detected value
of an environmental condition relating to the air con-
ditiomng of thc vchiclc; and is

a control portion for automatically controlling ihe air
comlitioning in the passenger compartment of. the
vehicle baseil on the memonzed informanon deter-
mined by the detected value of the environmental
conditinn that is read from said memory portion,
whcrcin:

when the imntent of a former memorized informauon
read licforc the rlctcctcrl value of thc cnvironmcntal
condition changes is ditfcrcnt from that of a latter
memorized infonuatinn read after the detected value
of the environmental conilition changes, the content
of. the former memonzetl information is vaned

radually so as to approach that of thc latter memo-
rized information, and wherein, the air cnnditioning
is automatically controlleil based on said gradually
varied inlormauon, and said desired comhtion of
said air conditioning is at least one of a blow-out
mode of the ronditioned air bloivin intn the pas-
senger compartment, a blowing air amount of the
comlitioned air blowmg mto the passenger
compartnicnt, an inlet mode of air suckcrl into thc
vehicle air imndtttoner anil a blow-out direcuon of
thc conditionerl air blowing into thc passen cr com-
partmenu


