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ABSTRACT

A vehicle air conditioning apparatus in which the larger the
air conditioning cooling load in a vehicle compartment, for
cxamplc, thc larger thc solar radiation amount, the lower thc
sct tcmpcrature or the larger thc tcmpcraturc deviation
between set temperature an(l inner air temperature, the
narrower the svnng ranges of swing louvers ol respecuve
center and side I'A(JL blow outlets are set Regarrlless of the
swing range of the ssving louvers, swing cycles of the swing
louvcrs arc sct constant, and thc narrower thc swin ranges
of thc swing louvers, thc slower thc swing spccds of thc
swing louvcrs arc sct. Thcrcforc, annoying fcelin is
reduced, and comfortable Ieelin ~ for passengers is signili-
cantly improved.

27 Claims, 36 Drawing Sheets
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VEHICLE AIR CONDITIONING APPARATUS

CROSS REFERENCE TO RELATED
APPI.I('AIJONS

This application is based upon and claims pnomty from
Japanese patent applicauon Nos. Hei 9-214571, filed Aug. S,
1997, and Ilei 10-44104, filed I'eh 25, 1996, and Ilei
10-116S61, filed Apr 27, 199S, and Ilei 10-1S(D(XI, filed
Jun. 26, 199S, thc cntirc contents of which arc incorporated

&0
herein bv rcferencc.

BACKGROUND OF THE INVENTION

1. Field of thc Invention
The present invention relates lo a vehicle air comlilionin ~

appar&i&Us capable of sou&rig a switlg i'iitlge of a blow
condition changing device such as a swing louver or the like
for changing a blow condition of a blow range, a blow
position, a blow direction, a iilov angle, a blow region, the
blown air amount or thc like of air conditioncrl blown air, to zo

an optimum swing range in accordance with an cooling load
such as a solar radiation amount, a solar radiation direction
or lhe 1&ke.

2 llescription of Related Art
One type of known vehicle air conditioning apparatus has

a blow condiuon changing device having a deflecung plate
for changing a blow direcuon of air conditioned blown air
blown from a center face blow outlet as well as a side face
blow outlet ie

I'urther, as a conventional technology, there has been
disclosed a blow condition changing dcvicc ffirs rclatcd art
for example, Japancsc Examined Patent Publication No.
JP-B2-7-102775) in which when air condiuoning coohn ~

load is temporanly increased by influence of. a solar radia-
tion amount or the like, a swing range of a detlecting plate
is narrmved to concentrate a cooled winrl in a certain area,
and a swing cycle of the deflecting plate is proportionally
shortcncd such that thc cooled wind is blown as if it is
fanned vchcmcntly by a fan

Further, as another conventional tcchnolo y, thcrc has
been disclosed a blow condinon changing device (second
related art. for example, Japanese Exammed Uulity Model
Publication No..IP-Y2-4-20S6) in which solar radiation
direction signals from two solar rarliation sensors provided
on left and right sides in a vehicle compartment and louver
position signals from position rlctccting switches for dctcct-
in left and right directions of ccntcr louvcrs arc inputted,
and a swing speed of the center louver on the side of
presence of solar radiauon is retarded than a swing speed of sn
the center louver on a side of absence of solar radiation m
accordance ivith a solar radiation direction

Ilowever, according to the blow condition changing
device of thc first rclatcd art, when thc swing range of the
deflecting plate is narrowed, thc swing cycle of thc dcficct- s
ing plate is shortened and accorihngly, blow direcuons of the
cooled wind blown from the center lace blow outlet and the
side face blow outlet are frequently changed. It may cause
a problem that such operation is annnyinu and unpleasant for
a passenger in a vehicle I urthermore, according to the blow
condition changing dcvicc of thc first prior arl, rc ardlcss of
the swing range of thc dcflccting plate, thc swing spccd of
the deflecting plate is maintained constant. Therefore, the
narrower lhe swing range of the deflecung plate, the more
vehemently the movement of lhe dellecung plate is change&1, ss
and accordin ly, it may cause a prnhlem that the operation
is annoying depending on a reflecting light angle, and

unpleasant feeling is brought about lo lhe passenger in the
vehicle Particularly, the operation is not preferable to a high
class vehicle which highly probably installs with a wind
direction changing device. I'urthermore, when air condition-
ing coolin load is high, thc dcflccting plate is vchcmcntly
rcciprocatcrl at a predetermined location and thc durability
of a device for driving lhe detlecung plate is lessened.

Further, when the swing range of the dellecung plated is
widened in secor&lance with lowenng of air conditioning
cooling load, in order to provide an agreeable air distribution
amount, swinging to as far as a contigunus air conditioning
zone 1&ccomes necessary, for cxamplc, indcpcndcnt control
performance bctwccn an air conditioning zone for thc driver
scat side and an air conditioning zone for thc passen cr scat
side is lessened. Further, when the swing range of. the
ileflecling plaie, is w&dened, for example, uniformly in left
anti right direction centering on a direction to front seat
passengers, a Iot of time is required to nbtain suflicient
blown air amount for thc rear scat passengers, and unpleas-
ant fcclin is brought about to thc rear scat passcngcrs al an
initial sta c of thc air conditioning.

Meanwhile, according lo the blow comhuon changing
ilevice of. &he second pnor art, the swing speed of lhe center
louver is conlrofled m accordance with the direcnon of the
solar radiation which is incident on the inside of the vehicle
compartment I fowever, ivhen the solar radiation is incident
on thc passcngcr of thc vchiclc from a side of thc vchiclc, thc
passenger of thc vchick fccls hot and a comfortable fccling
is lessened if. &he air conihtioned blown air is blown from the
center louver lo the passenger of lhe vehicle.

SUMMARY OF THE INVENTION

Thc present invention is made in light of lhc foregoing
pri&blems, and it is an obfecl of the present invenuon to
pri&vide a vehicle air condnionin ~ apparatus capable of
reriucing an annoying feeling and preventing passengers
frnm uncomfortableness caused by the frequent change in
the blow direction of the air conditioned blown air blown
from a blow outlet.

It is another object of the present invention to provide a
vchiclc air conditioning apparatus capable of prcvcnting thc
ilurabilily degradation of an actuator of blow condition
changing device.

Furthermore, it is another object of lhe present invention
to provide a vehicle air conditioning apparatus capable of
maintaining an optimum blown air amount which is calcu-
lated in accorrlancc with thc cooling load.

It is another object of the present invention to provide a
vchiclc air conditioning apparatus capable of promotin a
comfortable feehng of. passen ers of a vehicle in a rear seat
air comhuomng zone even al an iniual stage of lhe ur
conditioning

Furthermore, it is another object of lhe present invention
to proviik a vehicle air con&huoning apparatus capable of
prnmnting a comfortable feeling of passengers by canceling
a coniing load difl'erence between left and right sirle cooling
loads on thc passcngcr bodies.

According to an aspect of the present inventinn, a swifig
range of a blow condition changing device is set in accor-
dance vvith a cooling load, and thc narrower thc swing ran c,
the slower a sv ing speci of thc blow conrlition changing
member to slop or swing very slowly al an end of swing or
al a midway of the swing range. Therefore, even when the
swing range of. the blow conch&ion changing device
changed, the saving cycle of the blow condition changifig
device remains constant, and accordingly, the narrower the
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swing range of the blow condition changing member
becomes, the slower the swing speed is changed continu-
ously or in steps 'I'hus, an annoying feeling is reduced and
an uncomfortable feeling of the passenger is prevented

When thc cooling load is large and thc swing range of the
blow condition changing mcmbcr is narrowed, blow range,
blow position, blow direcuon, blow angle or blow region of
air conditioned blown air blown from a blow outlet rs not
frequently changed. Therefore, an annoying and an uncom-
fortable feelings are reduced. lc

When the cooling load is small and the swing range of the
blow condition changing member is wirlened, blow range,
blow position, blow direction, blow an lc or blow region of
air comlitioncd blown air iilov n from a blow outlet is
continuously changed and the air conditionetl blown air
blown from the blow outlet is blown over a wide range.
fhus, a time period where the air conditioned blown air is
blown to passengers of a vehicle is shortened, and the
annoying and the uncomfortable feelings are reduced

Further, as a cooling loarl dctcctcd by thc cooling loatl ZO

detcctin member, cithcr onc or morc of an blow wintl
amount from an upper blow outlet, a blow wind amount of
a blower, applied voltage on a blower motor, temperature in
a vehicle compartment, temperature deviation between set
temperature and temperature in a vehicle compartment, a
solar radiation amount, solar radiation direction, vehicle
spccd, humidity in a vchiclc compartment, tcmpcrature
outside of a vchiclc compartment, air mmpcraturc immedi-
ately after passing through an evaporator, blow tcmpcraturc,

ic
seat temperature, steenng wheel temperaiure and sl in tem-
perature can be selected.

Furthermore, when a cooling load ol a Iirst air comhuon-
ing zone differs from a coohng loarl of a second air cond&-

tinning zone, amounts of changing, swing ranges of blow
condition changing mcmbcr arc made difl'crcnt from each
other at thc first air conditioning zone anil thc second air
comhtiomng zone by which the air conditionm ~ state in the
Iirst air conthuoning zone and the air comhtiomng state in
the second air condiuoning zone can be set to optimum

ap
states, respectirvely Accordingly, even in the case where air
conditionin feeling (for example, refrigerating feeling) of a
passenger of thc vehicle in thc first air conditioning zone
difl'crs from air conditioning fccling (for cxamplc, refriger-
aung feeling) of other passenger of the vehicle in the secoml
air conthtioning zone, comfortable Ieelmg of both oi the
passengers can be ensured.

Accordin to another aspect of the present invention, by
narrowly setting a swing range of blow condition changing
member of an air conditioning rmne in the hrst air cond&-

tioning zone or the scconrl air conditioning zone whcrc solar
radiation is incitlcnt, or by narrowly setting thc swing range
when the solar radiauon direction gets closer Irom the front
of the vehicle toward the side of the vehicle, or by narrowly
setting the swing range when the solar radiation is incident
on a passenger, air conthtioned blown air is mtensively
supplied on the body of the passenger 'I'herefore, comfort-
able fccling of thc passcngcr is significantly improved

Furthermore, by widely setting a swing range of blow
condition changing mcmbcr on a side proximate to a stccr- ac
ing wheel, the hand or Ihe arm holdm ~ Ihe steenng wheel of
a passenger of. a vehicle can be prevented from becomin ~

cold or hot and accordingly, disagreeable feeling is not
brought about to the passenger of the vehicle.

Accordmg to another aspect of the present invention, the ss
smaller a number of the operating blow condition changing
member, the narrower the swing ranges of the blow cond&-

uon changing member are set by which a deficiency in the
cooled wind or a deficiency in warm wind can be compen-
sated for tvhen, for cxamplc, solar radiation is prcscnt or
solar radiation is not prcscnt or thc fikc.

According to another aspect of the present invention,
blow condition changing member on Ihe nght seat side and
blow condition changing mcmbcr on thc left scat side arc
swung such that firstly, blow ranges, blow positions, blow
directions, blow an les, blow regions anil so on of air
conditioned blown air are in directions proximate to each
other. Further, a swing range of thc right scat side blow
contlition changing mcmbcr anil a swing range of thc left
seat side blow condiuon changing member are respectively
set in accorthnce with cooling load. Further, by seuing
swing cycles of the ri ht seat side blow conrlition changifig
member and the left seat side blow condition changifig
member to the same penotl regardless of changes in the
swing ranges, even when Iilotv direction or blow position of
air conditioned blown air blotvn from thc right scat side
blow outlet, becomes mostly proximate to a passenger of. the
vehicle on Ihe lait seat side, blow direction or blow position
of air conditioned blown air blown from the left seat side
blow outlet becomes mostly proximate to a passenger of the
vehicle on the left seat side I'herefore, an air curtain is
formed l&ctvvccn thc passcngcr of thc vchiclc on thc right scat
side and the passcngcr of thc vchiclc on thc left scat siCk, and
accordingly, independent temperature control performance
of the nght seat sitte air conthuoning zone aml the left seat
side air conditionin zone can be maintamerl

A timing where blow range, blow posuion, blow
ihrecuon, blow angle or blow region of the nght seat sale
blow condition chan in member becomes mostly proxi-
mate to the left seat side air conditioning, zone, is substan-
tially cqualizcd to that of thc left scat side blow condition
changing mcmbcr by which cvcn when timings of starting to
opcratc the right scat side blow contlition changin mcmbcr
and the lelt seat artie blow comhuon changing member are
shifted Irom each other, when blow direction or blow
position of air conditioned blown air blown from the right
seat side blow outlet is mostly proximate to a passenger of
a vchiclc on thc left scat sitlc, blov direction or blow
position of air contlitioncd blown air blown from thc left scat
side blow outlet bccomcs mostly proximate to a passcngcr of
the vehicle on the nght seat side and accordin lv, an ur
curtain is formed between Ihe passenger of Ihe vehicle on the
right seat side and the passenger of the vehicle on the left
seat side and accordingly, independent temperature control
performances of the right seat side air contlitioning zone and
the left seat side air comlitioning zone can bc maintainctl.

According to another aspect of the present invention,
when swin range of blow condition changing mcmbcr
which is calculated in accortlancc with cooling load, cannot
bc maintained bccausc of a restriction region sct by rcstric-
uon region satin ~ member, swing mouon of the blow
comhtion changing member is temporanly stopped until
elapse of a predetermined time penod, or swing, speed of the
blow condition chan in member is delayed. 'I'hus, degra-
tlation in durability of thc blow contlition changin mcmbcr
can be prevented.

I urther, according to Ihe present invention, hy substan-
tially equalizing the length of thc time period to a time
period necessary for blow direction or iilov position of air
comhtioneti blown air to enter the restricuon region and to
leave the restnction region, direction of blowing air comh-
uoned blown air blown from blow outlet is not frequently
changed, and accordingly, annoying feeling is reduced, and
no mtluence is effected m a contiguous air conditioning
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zone. Further, a position, where the swing mouon oi the
blow condition changing memfier is temporarily stopped or
the swing speed of the blow condition changing memlier is
delayed, does not effect influence on a contiguous air
conditioning zone which is at a vicinity of a restriction
location of thc restriction region.

Accordmg to another aspect of the present invenuon,
when the swing range, which is set in accorrlance with
cooling load, cannot he maintainerl because of a restriction
fc'on sct by restriction region setting mcmbcr, thc swin
range of thc blow conrlition changing mcmbcr is widcncrl in
a direction reverse to the res(action region by whrch an
opumum blown air amount calculated in accordance with
the cooling load can be maintained. Further, by widenin ~ the
swing ran e of the blow condition changing member which
is set by the swing range setting member into a direction of
increasing a bloivn air amount to a rear scat air conditionin
zone, comfortable fccling of a passenger in thc rear seat air
comhtiomng zone is achievetl even at an early stage of the
air conditiomng. zp

I'urther, when a cooling load of the first air conditioning
zone differs from a cooling load of the seconrl air cond&-

tioning zone, thc siving range of the blow condition chan-
in mcmbcr for thc first air conditioning zone and thc swin
range of. the blow conrluion changing member for the secoml
air conditioning zone are controlled respectively aml inde-
pendently from each other. 'I'herefore, the difference
betiveen the cooling loads of the first and the second air
conditionin zones is cancelled, and comfortable feeling of

ip
passengers in the vchiclc is improved.

Further, when the cooling local dilfers between left aml
nght of. the body of a passenger in the vehicle, by setung the
swing ran e of the blow condition changing member on the
center and the swing range of the blow condition changing
member on thc side indcpcndhntly from each other, the
difl'crcncc bctvvcn thc cooling loads of thc left and thc ri ht
of the body of the passenger is canceled, anil uimfortable
feeling of the passenger is improved.

I'urther, by setting narrowly the swing range of the blow ap
condition changing mcmbcr when thc solar radiation rhrcc-
tion bccomcs proximate to thc side face of thc vchiclc from
the front face of thc vchiclc, or liy setting narrowly thc swin
range of the blow comlition changing member of the air
comhtiomng zone of either of the lira( air condiuonmg zone
and the second air conditioning zone where the solar radia-
tion is incident, or by narrowly setting the swing range of the
blow condition changing member on the side of the passen-
ger of thc vchiclc whcrc thc solar radiation is incirlcnt, air
conditioned blown air is intcnsivcly supplicrl to thc body of sp
the passenger intended to provide air comhtioned blown air
(for example, the cooled wind) and accortlmgly, uimfortable
feeling of the passenger is significantly improved.

According to another aspect of thc prcscnt invcnhon, the
savin range of thc right scat side blow condition chan in s
member and the swing range of the lefl seat side blow
comhtion changing member are respecuvely set in accor-
dance with the solar radiation amount detectetl by solar
radiation detecting member, anti the siving range of the right
seat side blow condition changing member and the swing
range of thc left scat side blow condition chan~go mcmbcr
are independently sct each other in accordance with thc solar
raduition direction detected by the solar ratliation amount
detecting member. Therelore, the independent control per-
formance of the right seat side air condinonm ~ zone and the ps

left seat side air conditioning zane can he maintained
(ensured).

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention
will he appreciated, as well as methods of operation and the
function of the related parts, from a study of the following
detailed description, the appended claims, anti the drawings,
all of which form a part of this application In thc drawin s:

I IG I is a schematic illustration showing, a relationship
bctwcen air conditioning cooling load such as a solar
radiation amount or thc like and swing ranges of swing
louvcrs according to a first cmbodimcnt of thc prcscnt
invention;

FIG. 2 is a schematic illustration showing a total structure
of a vehic)e air comhuoning apparatus according to the lirst
embodiment of the present invenuon;

FIG. 3 is a front view showing an instrument panel of a
vehicle accorrling to the lira( embodiment of the present
invention;

FIG. 4 is an outline view showing a total constitution of
a blow condition changing device according to the lirst
embodiment of the present invenuon;

FIG. 5 is an outline view showing a constitution of a
mechanism ol swinging in lefi anil nght direcuon of. the
blow condition changing device according to the Iirst
embodiment of the present invention;

FIG. 6 is a schematic view showing a swing mechanism
of a blow condition changing device in a verucal direction
according to the first embodiment of the present invention;

FIG. 7 is a flowchart showing an example ol control
program of E(IU (Electronic ('ontrol Unit) of an air condi-
tioner according to the first embodiment of the present
invention;

I I G g is a characteristic diagram showing a characteristic
of blower control voltage in respect of target blow tempera-
ture according to the hrst embodiment of the present inven-
tion;

I I G 9 is a characteristic diagram showing a characteristic
of air outlet mode in rcspcct of target blow tcmpcraturc
accordin to thc first embodiment of thc prcscnt invention;

I IG 10 is a flowchart shoivmg determination of swing
ranges of swing louvcrs according to thc hrst cmbodimcnt of
the present invention;

I IG 11 is a characteristic diagram showing, swing ranges
in respect of a solar radiation direction and a solar radiation
intensity according to thc first cmbodimcnt of thc prcscnt
invention;

FIG. 12 is a characteristic diagram showing a correction
coefficicnt in respect ot'nner air tcmpcraturc accordin to
the Iirst embodiment of the present invenuon;

FIG. 13 is a flowchart showing dctcrmination of swing
speeils of swing louvers according to the lirst embodiment of
the present invenuon,

FIG. 14 is a time chart shoiving a swing range and a swing
cycle ol a swing louver of the blow condiuon changing
ilevice according to the lirst embothment ol the present
invention;

FIG. 15 is a time chart showing a swing range aml a swing
cycle ol a swing louver of the blow condiuon changing
device according to the first embodiment of the present
invention;

FIGS. 16A aml 16B are front views showing an operation
panel of an air conditioner according to a seconrl embodi-
ment of the present invention;

FIG. 17 is a flowchart showing an example ol a control
program of E('U of an air conditioner according to the
second embodiment of the present invention;
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FIG. 18 is a llowchart showing automauc louver control
accordm ~ to the second embodiment of the present inven-
tion;

I'IG 19A is a charactenstic diagram showmg swing
ranges in respect of a solar radiauon direction aml a solar
raduition intensity according lo the second embodiment of
the present invention;

FIG. 19B rs a characlerisuc iliagram showing an inner air
temperature correcuon of the swing range accortlmg to the
second cmbodimcnt of thc prcscnt invention;

I'IG 19('s a characteristic diagram showing a blower
control voltage correcuon of the swing range acmirthng to
the second embodiment of the present invention,

I'IG 20 is an explanatory view showing swing ranges m
accordance with magniturle of air conditioning thermal loads
accordm ~ to the second embodiment of the present inven-
tion,

I'IG 21A is a characteristic diagram showing a timing of
a center louver on the dover seal side accorthng to the
second embndiment of the present invention;

FIG. 21B is a charactenstic diagram showmg a timin ~ of
the center louver on the passenger seat side accorrling to the
second embndiment of the present invention;

FIGS. 22A, 22B, 22C and 22D are explanatory views
shniving examples of way of widening a swing range m
respect of inner air temperature according to the second
embodiment of thc prcscnt invention;

I'IGS 23A and 23B are explanatory views showing a
modihed example of way of wirlening a swing range m
respect of inner air tcmpcraturc according to thc scconrl io
embodiment of thc prcscnt invention;

I'IGS 24A, 24B and 24C are explanatnry views showing
another modified cxamplc of v ay of widening a swing range
in rcspcct of inner air tcmpcraturc according to thc scconrl
embodiment of the present invenuon, 33

FIG. 25 is a characteristic rliagram showing swin ranges
in respect of a solar radiation direction accordin to the
second embodiment of the present invenuon,

FIGS. 26A, 26B, 26C, 26D and 26E arc explanatory
views showing a modihcd cxamplc of way of wirlcnin
swing ranges in respect of a solar radiation tlirecuon accortl-
ing to the second embodimenl of the present rnvention,

FIG. 27 is a lronl view showing an air condiuoner
operation panel according lo a third embodiment of the
present invenuon,

FIG. 28 is a lront view showing an mstrument panel of a

vehicle according to a fourth embodiment of the present
invention;

FIG. 29 is a sectional view showm ~ a face duct of an air
n

comhtiomng unit according to lhe lourth embothment of the
present invention;

FIG. 30 is a perspecuve view showing a blow comliuon
changing device according to a liflb embothment of the
present invention;

FIGS. 31A aml 31B are explanatory views of operauon of
the blow comliuon changing device according to the Iifth
embodiment of the present inventinn;

FIG. 32 is a sectional view showing a blow comliuon
changing device according to a sixth embodiment of the
present invention;

FIG. 33 is a perspecuve view showing a blow comliuon
changing device according to a seventh embodiment of the
present invention;

FIG. 34A is a secuonal view showing a blow comliuon ss
changing device according to the seventh embodiment of the
present invention;

FIG. 34B is a part of a secuonal view showing a louver
itself accorrling to the seventh embodiment of the present
invention;

I IG 35 is a schematic view of a vehicle showing a
poiulion of attaching the blow comhlion changing device
according lo the seventh embodiment of the present inven-
tion;

FIGS. 36A, 36B, 36C and 36D are explanatory views of
operation of the blow comliuon changing device according
to the scvcnth embodiment of thc prcscnt invention;

I IGS. 37A, 37B and 37( are schematic views showing a
swing range of air comliuoned blown air according to the
seventh embodiment of the present invenuon,

I IG 38 is a disassemblerl perspective view showing a
blow condition changing device according, tn an eighth
embodiment of the present invenuon;

I IGS. 39A, 39H and 39('re explanatory views for
operations of the blow condttion changing device accorrling
to the eighth embodiment of the present invention,

FIGS. 40A, 40B and 40C arc explanatory views of
operation of the blow condition changing device accorrling
to the eighth embodiment of the present invention;

FIGS. 41A, 41B, 41C, 41D anil 41E arc pcrspcctivc views
showing modified cxamplcs of rotary valves accordin to
the eighth embodiment;

FIG. 42 is a charactenstic dia ram showing swm ~ range
U in respect of blower control voltage VA according to a
ninth embodiment of thc present invention;

FIG. 43 is a characteusuc diagram showin ~ changes in
heat rcccption amount in respect of changes in left and right
angles of solar ray for Rft anil ught passengers at front seats
according to a tenth embodiment of the present invention;

FIGS. 44A, 44B, 44C, 44D anil 44E are explanatory
views showing setting of swing ranges in rcspcct of a solar
radiation direction according to thc tenth cmliodimcnt of thc
present invention;

FIG. 45 is a charactenslic diagram showing swing ranges
in respect of thc solar radiation direction at ccntcr grills on
the driver scat side and thc passcngcr scat side according to
the tenth embodiment of the present invention;

FIG. 46 is a schematic view showing a mechanism of
swinging louvers in left and right direction of a blow
condition changing device according to an eleventh embodi-
ment;

FIG. 47 is a schematic view showing a mechanism of
swinging louvcrs in up and down direction of thc blow
conditinn changin device according to the eleventh
embodiment of the present invention;

FIG. 48 is a dia ram showing a swing range and a swing
range compensation factor in rcspcct of a vchiclc spccd in an
outer air introducing mode according to a twelfth embodi-
ment of the present inventinn;

FIG. 49 is a characteristic diagram showing relationships
bctwcen a swing range, a swing range compensation factor,
pnst evaporator temperature, blow temperature, seat tem-
perature and steerin temperature according to a thirteenth
embodiment of the present invenuon; and

FIG. 50 is a characteristic rliagram shou ing a relation-
ships between a swing range, a swing range compensation
lictor, skin temperature, humidity in vehicle compartment
or outer air temperature according to a fnurteenth embodi-
ment of the present inventinn

Dli'I'AII.LD DL'SCRIP IlON

Ol'11IL'RLI'ERRLDL'MI3ODIMLN'I'S

I'irst L'mhodiment

I IG I through IiIG 15 show a hrst embodiment of the
present invention.
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A vehicle air comhuoning apparatus according to the
embodiment is consutuled lo control respecuve air condi-
tioning mcmbcr (actuator) in an air conditioning unn 1 for
conditioning air in a vchiclc compartment of a vchiclc of an
automobile or the hke mounted with an engine by an air
conditionin control unit (hereinafter, referred to as an air
comhtioner ECU) 5U. The air conditioning unit 1 is an air
comhtiomng unit capable of adtusling temperature on the
driver scat side as a first air conditioning zone on onc side
of thc vchiclc compartment of thc vchiclc and tcmpcrature
on the passenger seat side as a seconrl air conditioning zone
on other side of the vehicle compartment of the vehicle
independently Irom each other.

Thc air conditioning unit 1 is installed with an air con-
ditionin duct 2 arranged at a front side of the vehicle
compartment of the vehicle The upstream side of the air
comhtiomng duct 2 is installed with an mner and outer air
switching door 3 and a blower 4. The mner and outer air
sivitching door 3 is intake port switching mcmbcr which is
driven by a servo motor 5 for changing opening rlc rccs of
an inner air intake port 6 anti an outer air intake port 7 The
blower 4 is a blower which is driven to rotate by a blower
motor 9 controlled by a blower dnve circuit 8 for causin ~ air
flov, flowing to the inside of the vehicle compartment in the
air conditioning duct 2.

The central portion of the air condiuonm ~ duct 2 is
installed with an evaporator (heal exchanger for coolin ) lU
of a rcfrigcrating cycle for cooling air passing throu h the
inside of thc air conditioning duct 2 over an cntirc face of the
air conditioning duct 2 Thc rlownstrcam sirlc of thc evapo-
rator 1U is installed with a healer core (heal exchanger for
healing) 13 for healing air passing through a Iirst air passage
11 and a second air passage 12 I'urther, the hrst air passage
11 and the second air passage 12 are partitioned by a
partitioning plate 14 and thc hcatcr core 13 is instalkd to
penctratc thc partitioning plate 14. Thc downstream side of
the hcatcr core 13 is installed v ith air mix (A/M) rloors 15
and 16 for the driver seat side and the passenger seat side for
adtusling temperature at the driver seat side air comlrtionin ~

zone and the passenger seat side air conditioning rune in the
vehicle compartment indepenrlently from each other
Further, thc driver scat sirlc and thc passcngcr scar side A/M
doors 15 and 16 arc driven by servo motors 17 and 18.

On the downstream stele of the first air passage 11, a
defroster (DEF) blow outkt 20, a driver scat side ccntcr face
(FACE) blow outkt (right scat side blow outlet, first ccntcr
blow outlet, upper bloiv outlet) 2la, a driver scat side side
face (FA('E) blow outlet (nght seal side blow outlet, Iirsl
side blow outlet, upper blow outlet) 22u and a driver seal
side foot (I OO I') blow outlet 23u, are opened I'urther, air
conditioned blown air is blown from the DLI'blow outlet 20
not only to an inner face of a front window in thc rlrivcr scat
side air conditiomng zone but also to an inner face of the
front window in thc passcngcr scat side air conditionin
zone. Further, on Ihe downslream side of. the secoml air
pass i e 1Z, a passenger seat side center face (FACE) blow
outlet (left seat side blow outlet, second center blow outlet,
upper blow outlet) 21b. a passenger seat side side face
(FACE) blow outlet (kft scat side blow outlet, scconrl side
blow outlet, upper blow outlet) 22b and a passcngcr seat side
foot (FOOT) blow outlet 23b, arc opcncd. Further, thc inside
of the first and the second air passages 11 and 12 are installed
with dnver seat side anil passenger seat inde blow outkl
switching doors 24 through 28 for setting air outlet modes on
the driver seat side and the passenger seat side in the vehicle
compartment indcpcndcntly from each other.

I'urther, the dnver seat side and the passenger sear side
blow outlet switching doors 24 through 28 are mode switch-

ing doors which are driven by servo motors 3U through 32
fiir respectively switching Ihe air outlet modes on Ihe tlnver
scat side and thc passcngcr scat side In this case, there arc
an FACE mode, a Eu/E mode, an FOOT motte, an F D mode,
a DL'F mode and so on as air outlet modes on the rlriver seat
side and the passenger seat sirle I'urther, the driver seat side
and the passenger seat side center FACE blow outlets Zlu
and 2lb as well as the driver seal side and the passenger seat
side side FACE blow outlets 22u and 22b arc rcspcclivcly
installed with blow comhnon changing devices al an instru-
ment panel (stonng member) 39 Further, Ihe dnver seal sitle
side FACE blow outlet ZZu anil lhe passenger seal side sale
I'ACL'low outlet 22b may respectively installed to front
side doors or inner panels of side face borlies of the vehicle

Next, a simple explanation will be given of the blow
condition changing devices in reference to I'IG I through
I'IG 6 'I'he blow condition changing devices are respec-
tively installed in driver scat sirlc and passcngcr scat side
center grillcs 41n and 41b and driver scat side and passcngcr

zp si pl side inde gnlles 4Zn and 42b Further, air passages of. the
gnlles 41u, 41b, 4Zu anil 42b are uuhzed as the dnver seat
side and the passenger seat side center IACL'low outlets
21u and 21b as well as the dnver seat side anti the passenger
seat side side IiA('Li blow outlets 22u and 22b mentioned
above. Further, each of thc grillcs 4la, 41b, 42a and 42b is
installed ivith a louver left and right direction swinging
mechanism and a louver up and down direcnon swinging
mechanism.

Thc louver left aml right direction swinging mechanism
corresponds lo an actuator or a n hl seat side actuator or a

left seal side actuator according lo lhe present invention and
as shown by I'IG 5, the mechanism is constituted by a
plurality of rows of louver fins (deflecting plates:
hcrcinaftcr, referred to as siving louvcrs) 43 which arc

zs installed in kft and right direction (horizontal direction) in
rcspcct of the pro rcssing direction of thc vchiclc in each of
the gnlles, a link lever 44 for swinging lhe plurahty of sheets
of swing louvers 43 cenlenng on fulcra thereof in left and
right direction in a predetermmed swing range and a louver

ap motor (for example, DC (Direct Current) servo motor) 45 as
louver driving mcmbcr for reciprocating thc link Icvcr 33 in
left and right direction via an arm plate 44a.

I urther, the saving louvers 43 of the passenger seat side
center and side grilks 4la and 42a corrcspond to blow

a- conrlition changin member or right scat side blow condition
changing mcmbcr according to thc prcscnt invention and arc
aLso referred lo as center louvers or side louvers. Further, the
swing louvers 43 of the passen er seat side center and sale
gnlles 41b and 42b correspond to blow condition changifig

sp member or left seat side blow condition changing member
accordin to thc prcscnt invention anil arc also rcfcrred to as
center louvcrs or side louvcrs.

I'he louver up and down direction swing mechanism
corresponds to an actuator according to thc prcscnt invention

s and as shown by FIG. 6, thc mechanism is constituted by a
plurality of rows of louver Iins (deflecling plates:
hereinafter, referred lo as swing louvers) 46 which are
installed in up aml down direction in respect of the pro-
gressing direction of the vehicle in each of the frills, a link

sp lever 47 for sivinging the plurality of sheets of swing louvers
46 ccntcring on fulcra thereof in up and dov n direction in a
prcrlctcrmincd swing range and a louver motor (for cxamplc,
DC servo motor) 48 as louver dnving member Ior recipro-
cating Ihe hnk lever 47 via an arm plate 47u in up and clown

ss ihrecuon. Further, Ihe swing louvers 46 in each of the gnlles
correspond to blmv condition changing member accorrling
to the present invention
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An air conditioner ECU 50&s installed with a well-known
microcomputer composing CPU, ROM, RAM or the like al
inside thcrcof and is constitukd such that sensor signals
from rcspcctive sensors arc inputted to thc microcomputer
by an input circuit, not illustrated, after A/D (Analogue to
Digital) conversion I'urther, as shown by I IG 2, the air
comb&toner ECU 5U is connected with a dover seat side
temperature setung switch 51 lor setting the driver seat side
air conditioning zone to tlcsircd kmpcraturc, a passcngcr
seat side temperature selung swuch 52 for setting the
passenger seat side air comliuoning zone to desire
temperature, a switch 53 and so on.

Further, lhe swing switch 53 is louver operation instruct-
ing member for inslrucung opera«on and stoppage of swing-
ing of the siving louvers 43 ant) 46 of the blow condition
changing devices of the respective grilles 41a, 4)h, 42a, 426
(respective I&ACL blow outlets 21a, 216, 22a and 22b)
Further, thc air conditioner ECU 50 is conncctctl with an
inner air tcmpcraturc sensor 54 for dctcctin tcmpcrarurc in
vehicle compartment (hereinafter, relerretl to as inner air zp
temperature), an outer temperature sensor 55 for de&ac&in ~

temperature outside of vehicle compartment (hereinafter,
referred to as outer air temperature) ant) a solar radiation
sensor 56 as solar radiation amount detecting member
Further, thc air conditioner ECU 50 is conncctcd with a post .,
evaporator tcmperaturc sensor 57 for detecting air tempera-
ture immethalely aller passing through lhe evaporator lU
(hereinafter, referred lo as potu evaporator temperature), a

cooling water temperature sensor 58 for detecting cooling
water temperature of the engine and potentiometers 59 and
60 for detecting blow direction ant) blow position of air
conditioned blotvn air from thc FACE blow outlet.

Among them, the solar radiation sensor 56 corresponds to
cooling load detecting mcmbcr according to thc prcscnt
invention and is provitlctl v ith solar radiation intensity zc
detcctin mcmbcr (for cxamplc, photo transistor, photo
diode, solar cell) for detecting solar radiation amounts (so)ar
raduition intensiues) irradiated on the dover seat side aml
the passenger seat side air contlitioning zones. I urlher, the
air conditioner L'CU 50 is provided with solar radiation Ap

direction calculating mcmbcr (v hich corresponds to solar
radiation direction dctccting mcmbcr according to thc
present invention) for calculating irradiation direction (solar
raduition direction, solar radiation azimuth) of solar ray by
reathng an output signal (solar radiation amount signal) of as
the solar radiation sensor 56 and solar radiation elevation
calculating member (solar radiation direction detecting
member) for calculating elevation (angle of elevation of
solar radiation, elevation of solar radiation, angle of eleva-
tion of the sun) of solar ray. n

In this case, as cooling load dctccting mcmbcr for dctcct-
in cooling load of thc insitlc of thc vehicle compartment,
blow air amount from thc rcspcctivc FACE blow outlets 21a,
21/&, 22a aml 226, a blower wind amount of the blower 4,
applietl voltage (blower control vohage) of the blower motor
9, set temperature, inner air temperature, outer air
temperature, post evaporator temperature, cooling ivater
tcmpcraturc, actual blow tcmpcraturc, target blow
tcmpcraturc, vehicle spcctl, scat tcmpcraturc at front seats
(driver scat, passenger scat), stccring whccl tcmpcraturc, oc
alan temperature, a number of passen ers of the vehicle aml
the 1&ke are conceivable and sensors lor detectm ~ these
values and temperature setting member for setting tempera-
ture can also be used as the cooling load detecting member

The potentiometer 59 is louver posiuon detecting member os

(blow direction detecting member) for tletecting blow direc-
tion or blow position in left and right direction of the

plurality ol sheets of swing louvers 43 and is installed at a

vicinity of each of the louver lefl and nght direcuon swing-
ing mechanism. Further, potcntiomctcr 60 is louver position
tlctccting member (blow direction dctcchng mcmbcr) for
detecting blow direction or blow position in up ant) down
direction of the plurality of sheets of swing, louvers 46 and
is installed al a vicimty of each of the louver up and clown
threcuon swinging mechamsm. As shown by FIG. 5 and
FIG. 6, specifically, thc potcntiomctcrs 59 and 60 comprise
movable terminals 59a and 60a reciprocating in left and
right direction and in up and down direction integrally with
the ring levers 44 and 47, resistor elements 596 ant) 60/&

changing voliage dividing ratios by movements of. the
movable terminals 59a aml 60a aml so on.

Next, an explanation will be given of a method of
controlling air conditioning by the air conditioner L(.'U 50
according to the embodiment in reference to FIG. 1 through
FIG. LR First, when an ignition switch is turned ON and
thrcct current power source is supplied to thc air conditioner
ECU 50, cxccution of control program (routine of FIG. 7) is
started. In this occasion, firstly, memories for processing
data or the like are initializetl (step Sl) Next, the operation
re&mls data. That is, the operation inputs signa)a)rom vanous
switches and sensor signa(& from venous sensors (step S2).

Next, the operation calculates target blow temperature
TAO (Dr) on the dover seat side and target blow temperature
TAO (Pa) on lhe passenger seal side based on store&I data
mentioned above, Equation I ant) Equation 2 as follows
(step S3).

TAD(D&)=K&ct-Tee&(D&)-AR TR-&CA&l TAIT-KS TS+
K t(Dt )

(CD(Drt+Ku (
D& t(&D- TAN)) (Tect

(D&)-TtcttPut)+C (Eqnettoa ii

IAD(P )=Ka I— la I(l'al — K'R &it— KA I& la Il-KI'ee
Kaipa)l,cD(pa&+Katpal(iti-T&,Ill) (Tact
(Pa)— Tt I(D&))+C (Eel&tet 0 I

In these equations, notations Tsel(Dr) and Tsel(Pa) rep-
resent a sel temperature of the driver seat s«le air comh-
tioning vane and a set temperature of the passenger seat side
air conditioning vane, respectively. Notations TR, TAM and
TS represent inner air tempcraturc, outcr air tcmpcraturc and
an amount of solar radiation into thc vchiclc compartment,
respecuvely. Notauons Kset, KR, KAM, KS, Kd(Dr) and
Kd(Pa) represent gain of temperature seuing, ain ol inner
air temperature, gain of outer air temperature, ain of. solar
ratliation amount, and gam of correction of temperature
difference bet&veen the first and the second air conditioning
zones, rcspectivcly. Notations Ka(Dr) and Ka(Pa) rcspcc-
tivcly rcprcsent gains of correction dcgrccs of influcncc
el(ected on respective air condiuoning temperatures of the
&lover seal side;nr conditioning zone anil the passenger seat
side air conthtioning zone by lhe outer air temperature TAM.
Notations (')1(Dr) and CD(pa) represent constants in accor-
dance with the degrees of influence mentioned above, and
notation C rcprcscnts a correction cocff)cicnt. In this case,
values of notations Ka(Dr), Ka(Pa), CD(Dr) and CD(Pa) arc
changed by vanous parameters such as shape or size, of the
vehicle, blowing threction of the air condiuonin ~ unit 1 and
SO t&tl.

Next, the operation calculates blower control voltage VA

applied on the blmver 4 based on the target blow temperature
TAO(Dr) on thc driver scat side and thc target blow tcm-
pcraturc TAO(pa) on thc passcngcr scat side (step S4).
Specifically, the blower control voltage VA is calculated by
prt&viding blower control voltages VA(Dr) and VA(Pa) in
compliance with the target blow temperatures TAO(Dr) and
TAO(pa) based on a characteristic diagram of I'l(L 0 and by
averaging the blower control voltages VA(l)r) ant) VA(pa)
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SIV(Drb(TAO(D I— TL) IOO'jzlV— TE'h

iw(P4)=ITxoiPai-TEI Ioo&(Tli-TEI

jnrfhlhlh 0 & 11

jnquahhoa 4I

Next, a routine shown in FIG. 10 (descnbed later) is
started and the swing ranges of the swing louvers 43 and 46
of Ihe blow condihon changing devices (swmg ran e selnn ~

means: step S7) of the respective grilles 41 a, 416, 42a and
426 (respective I'ACL'ir outlets 21a. 215, 22a, 226), are
detcrmincd. Incidentally, when the operating swing louvcrs
43 and 36 are only thc swing louvcrs 43 anil 46 of thc driver
seat side and Ihe passenger seal side center grilles 4la aml
41l& or only Ihe swing louvers 43 and 46 of the tlnver seal
side anil the passenger seal side side gnlles 42a and 426,
swing ranges are set to be the swing ranges calculated at step
S7 multiplied by (I 7 Thereby, deficiency of the cooled wind
in thc case of prcscncc of solar radiation or thc like can be
compensated for.

Further, it has been thscovered by an experiment that the
dnver seat side stile grille 42a is proximate lo the nght hami
holding the sleenng wheel, and the cooled wind is inten-
sively blown to the right hanoi and unpleasant feehng caused
by local refrigeration is brought about to a driver I lentz, the

Next, respective air outlet modes ol lhe dnver seat side air
conditionin zone and the passenger seat side air condition-
ing rmne are determined based on the target blow tempera-
ture TAO(Dr) on the driver seat side and the target blow
tcmpcraturc TAO(Pa) on thc passcngcr scat sirlc mcntioncrl
above aml a characteristic of air outlet mode in respect of
target blow temperature shown by a charactensnc ihagram
of FIG. 9 (step S5). Specilically, in determinmg the arr out(et
mode, an I'A( E mode, a 0/I. mnrle, an I'O(XI'ode and an
I",D mode are constituted frnm low temperature to high
temperature of the target blow temperatures TAO(Dr) and
TAO(pa). Further, thc F D moCk may bc sct only when a air
outlet mode changcovcr switch installed on an air conCh-
tioner operation panel, not illustrated, is operated.

Further, the FACE mode mennoned above is a air out(et
mode blowing air conditinned blown air toward an upper
half (head, breast) of the body of a passenger of a vehicle
I&urther, the Bd. mode is an air outlet mode blowing air
conditioned bloivn air towarrl thc upper half (head, breast)
and thc fcct of a passcngcr of a vchiclc. Further, the FOOT
mode is an air outlet mode for blowing air conihuoned
blown air toward the feet of a passenger of a vehmle.
I&urther, the I,'D mode is an air outlet mode for bloivmg air
conditioned blown air towarrl the feet of a passenger of a
vehicle and an inner face of a frnnt window of a vehicle
Further, according to thc cmbodimcnt, when lhc dcfrostcr
sivitch installed on an air conditioner operation panel, not
illustrated, is operated DEF mode blowmg air conihuoned
blown air toward an inner lace ol a Iront wmtlow is sel.
I&urther, in any of the air outlet modes, the driver seat side
side I'A('L blow outlet 22a anil the passenger seat side side
I&A(:L blow outlet 226 are opened

Next, thc operation calculates an opening dcgrcc SW(Dr)
(%) of thc driver scat sirlc A&M door 15 and an opcnin
degree SW(Pa) ("/o) of the passenger seat side A M ik&or 16
(step S6). Further, such a calculauon of. Ihe openmg degree
SW(Dr) aml the opening degree SW(Pa) is carried out based
on the target blow temperature TAO(Dr) on the dnver seat
side and the target blow temperature TAO(Pa) on the pas-
scngcr scat side, post evaporator mmperaturc (TE) detcctcrl
by thc post evaporator tcmpcraturc sensor 57, cooling water
temperature (TW) detected by Ihe cooling water lemperalure
sensor 58 and Equation 3 and Equauon 4 as follows

swing ranges of. Ihe swmg louvers (side louvers) 43 and 46
of the driver seat side side grille 42a is set tn be the swing
ranges calculated at step S7 multiplied by 1.3 I'hereby, the
cooled wind is prevented from intensively impinging on the
right hand of thc driver. Further, in consideration of outlook,
the swing ranges of thc swing louvcrs (side louvcrs) 43 and
46 of the passenger seat side side gnlle 42b may similarly be
widened.

Next, routine of I'IG 13 (described later) is started and
iii swing cycles of the siving louvers 43 anil 46 of the blow

condition changing devices are set to cnnstant periods
Specifically, siving speeds of thc swing louvcrs 43 and 46
are determined (swing spccd setting means: step S8).

Next, an output signal is sent lo Ihe blower driver circuit
is 8 to constitute. Ihe determined blower control volta e VA.

I'urther, the servo motors 30 through 32 are controlled by
electricity conduction to constitute the rleterminerl air outlet
mode I'urther, the servo motors 17 and 18 are cnntrnlled by
clcctricity conduction to constitute thc dctcrmincd opening

zo rlcgrce SW(Dr) and thc dctcrmincd opening degree SW(Pa).
Further, control signals are sent lo the louver motors 45 and
48 lo constitute the determined swing range aml Ihe, deter-
mined swing speed (bloiv condition controlling means step
S9). Next, after elapse of predetermined control perind time
(T) at step SIU, the operation returns to the prncessing of step
52.

Next, an explanation will bc given of control of dctcr-
mining swing ranges of swing lou vers by the air comhuoner
ECU 50 in reference to FIG. 10 through FIG. 12.

hii I irst, when routine of I IG 10 is started, the operation
determines ivhether the siving sivitch 53 is turned nn (ON)
(step Sll) When a result of determination is NO, the
operation finishes vvith thc routine of FIG. 10.

Further, ivhen thc result of rlctcrmination at step Sll is
zs YES, Ihe operauon determines whether the air outlet motle

is Ihe FACE mode or the Bh'L mode (step S12). When the
result of. determination is NO, the operauon linwhes with the
routine of I'IG 10

I urther, when the result of determination at step S12 is
4o YES, solar radiation direction and solar radiation intensity

of thc driver seat side air conrlitiomng zone and solar
radiauon direction and solar radiauon intensity of Ihe pas-
senger seal hade air comhtioning zone based on the solar
radiauon amount detected by lhe solar radiation sensor 56
(solar radiation direction calculatmg member, solar radiation
intensity calculating member step S13)

Next, thc operation calculates thc swing ranges (swing
angles) 0(Dr) and 0(Pa) of thc swing louvcrs 43 and 46 of
the blow condiuon changing devices of Ihe respective gnlles

o 41a, 416, 42a and 4Zb (respecuve FACE blow outlets Zlri,
21b, 22a, 22b) based on Ihe solar radiauon direcuon and the
solar radiation intensity of the driver seat sirle air condition-
ing vane and the solar radiation directinn anil the solar
radiation intensity of thc passcngcr scat side air conditioning

s zone which have been calculated at step S13 and a charac-
teristic diagram of. FIG. 11 (swing range calculaung means.
step S14).

Next, Ihe operation camas oul an inner air temperature
compensation (correction) in respect of the swing ranges

ail 0(Dr) and H(pa) of the sivmg louvers 43 and 46 which have
been calculated at step S14. Specifically, thc operation
calculates target swing ranges 0(Dr) and 0(Pa) based on thc
swing ranges 0(Dr) anil 0(Pa) of the swing louvers 43 and
46, a charactenslic diagram of FIG. 12, Equanon 5 and

os Equation 6 specdied below (inner air temperature correction
member: step S15) 'I hereafter, the operation finishes with
the routine of I'Ilk 10.
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0(Dr)=O(Dr) u

O(Pa)=0)Pa) u

(Erfua) 0 & 5)

(E&)uauoa O)

Next, an explanation will bc given of control of dctcr-
mimn ~ swing speeds of swing louver& by the air comhuon-
ing ECU 50 in reference Lo FIG. 13 through FIG. 15

I'irst, when routine of I IG 13 is started, the operation
determines whether the swing switch 53 is turn on (ON)
(step S16) When a result of determination is NO, the
operation finished ivith thc routine of FIG. 13.

Further, when thc result of dctcrmination at step S16 is
YES, the operauon determines whether Lhe air outlet mode
)s Ihe FACE mode or the B)E mode (step S17). When the
result nf determmation is NO, the operatinn finishes with the
routine of I'l(k 13

I'urther, ivhen the result of determination at step S17 is
YES, thc operation reads thc swing ranges 0(Dr) and 0(Pa)
of thc swing louvcrs 43 anil 46 of thc rcspcctivc grilles 41a,
416, 42« and 42b which have been calculated at step S14 of
FIG. 10 mentioned above (step Slg).

Next, the operation calculates the swing speeds of the
swing louvers 43 and 46 of the respective I'A('E blow
outlets based on the swing ranges H(Dr) and H(pa) of the
swin louvcrs 43 anil 46 which have been read at step Slg
mentioned above anil characteristic dia rams of FIG. 14 anil
FIG. 15 (step S(9). Theres)ter, the operauon firn«has with
the routine of FIG 13.

Specifically, the swing speed of the swing louvers 43 and
46 becomes higher m proportion to the increase of the swing
range nf the siving louvers 43 anil 46 to keep the swing cycle
constant. Convcrscly, thc sv ing speed of thc swing louvcrs
43 and 46 bccomcs lower in proportion Io thc dccrcasc of the
swing range of the swing louver& 43 and 46 to keep the
swing cycle con&tank

Next, an explanauon will be given ol )he operauon of the
vehicle air conditioning apparatus according to the embodi-
ment in reference to I I(k I through I'IG 15

When thc swing switch 53 is turn on (ON), in the case
whcrc thc air outlet morlc is thc FACE mode (may bc B/E
mode), outer air sucked from Lhe outer air intake port 7 by
the operanon of the blower 4 is cooled down Lo, Ior example,
about O'u theres)ter, air enters the Iirst and the second air
passages 11 and 12 and an amount of passing the heater core
13 is adjusted in accordance with opening degrees nf the
driver scat side and thc passe ngcr scat side air mix doors 15
and 16 to thereby constitute air conditioned bloivn air at
opumum temperature, respectively.

Thereafter, air conihtioned blown air (Ihe cooled wind) is
blown Io the dover seat side air comliuoning zone and the
passenger seat side air conditinning &one from the driver
seat side center I'A('E blow nutlet 21«, the driver seat side
side FACE blow outlet 22n, Ihc passenger scat side ccntcr
FACE blow outlet 2lb and thc passen cr scat side side
FACE blow outlet 22b which are opened at the most
downstream ends of Lhe Iirst and the secoml air passages 11

and IZ. Parncularly, Lhe o)oled wind is blown toward the
upper half of the body (head, breast) of the passenger of a
vehicle at a driver*s seat from the driver seat side center
FACE blow outlet Zla anil thc driver scat side side FACE
blow outlet 22« and blown out to Ihc upper half of thc body
(head, breast) of a passenger at a passenger's seat from the
passenger seat side center FACE blow outlet 21b and the
passenger seal side side FACE blow outlet 22b.

In this case, the operation calculates the solar radiation
direction and the solar radiatinn intensity of the dover seat

side air condiuonin ~ zone aml the solar radianon direction
anil the solar radiation intensity of the passenger seat side air
conditioning zone based on the solar radiation amount
detected by the solar radiation sensnr 56. I'urther, the
operation calculates thc swing ranges 0(Dr) and 0(Pa) con-
stituting swing angles of thc swing louvcrs 43 and 46 of
respecuve FACE blow outlets Zlu, 2 lb, 22« and 226 based
on Ihe calculated value of the solar direction and the solar
intensity and the characteristic diagram of 1lG 11

ii) I or example, accnrding to the swing range H(Dr) which is
equal to a total sivinging angle of the swing louvers 43 of the
rlnvcr scat side center FACE blow outlet 21a and Ihc driver
scat side side FACE blow outlet 22a, is 20'hen thc solar
radiauon direction A is 60'n Ihe nght s«le of the progress-

)& ing direction of Lhe vehicle and the solar intensity is 1000
W/mz or higher, and 30'vhen the solar radiation intensity
is SOO W/m and 3S'vhen the solar radiatinn intensity is
100 W/m or in&ver as shown by I'IG I and the characteristic
rhagram of FIG. 11. Accordingly, thc sv ing range 0(Dr) of

zo the swing louver 43 is sct such that cvcn in thc case of thc
same solar raduition direction, the larger the solar radu)tion
intensity, the narrower the swing range 0(Dr) ol the swing
louver 43 is set I'urther, the same goes with the swing range
H(Dr) of the swing louver 46

I urther, for example, as shown hy I'l(k I and the char-
acteristic diagram of FIG ll, thc swing range 0(Dr) of thc
swing louvcrs 43 of thc dover scat sirlc ccntcr FACE blow
outlet 2la and Ihe driver seat side side FACE blow outlet
22u, is 55'n the case of the radiauon intensity of the SOO

ii) W/mz and the radiation direction A is (iO'n the left side of
the prngressing direction of the vehicle anil 40'hen the
solar radiation direction A is 0'hich is equal to the
progressing direction of thc vehick and 30'hen thc solar
radiation intensity is 500 W m anil thc solar radiation

ss ihrecuon A )s 60'n the right side of the pro re&sing
ihrecuon of. Lhe vehicle. Further, the same goes with the
swing range 0(Dr) of. the swing louver 46.

I urther, as shown by I I(l I anil the characteristic dia-
gram of I'IG 11, the swing range H(pa) of the swing Inuvers

&o 43 of thc passcngcr seat side ccntcr FACE and side FACE
blow outlets Zlb and 22b, is 45'hen thc solar radiation
ihrecuon A )s 60'n the right side of the pro re&sing
ihrecuon of Lhe vehicle and the solar radiation intensity is
1000 W/mz or higher and 55'hen Ihe solar radu)tion
intensity is 500 W m and HS'vhen the solar radiation
intensity is 1(N) W,'m or in)ver According)y, the swing
range 0(Pa) of the sv ing louver 43 is sct such that cvcn in
the case of the same solar radiation rlircction, Ihc larger thc
solar raduition intensity, the narrower the swing range 0(Pa)

O of the swing louver 43 is set Further, Ihe same goes with the
swing range 0(Pa) of Lhe swin ~ louver 46.

I urther, as shown by I I(l I anil the characteristic dia-
gram of FI(k 11, for example, the swing range H(pa) nf the
swing louvcrs 43 of thc passcngcr scat side ccntcr FACE and

s side FACE blow outlets 21b and 22/&, in thc case of thc solar
radiauon intensity of 500 W,'m, when Lhe solar radu)tion
ihrecuon A)s 60'n the le)I side of the progressing direction
of the vehicle aml 40'hen Lhe solar red)anon direcuon A
is 0'hich is equal to the progressing direction of the

oi) vehicle and S5'n the case of the solar radiation intensity i)f
500 W&m', when thc solar radiation rlircction A is 60'n thc
right side of the progressing direction of thc vchiclc. Further,
the same goes with the swing range 0(Pa) of the swing
louver 46.

os In this case, according to Ihe embodiment, the swing
ranges 0(Dr) and H(pa) of the sivmg louvers 43 are cnrrected
in accordance ivith not nnly the air conditioning thermal
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load of the solar radiation amount detected by the solar
radiation sensor 56 or the like hut also the air conditioning
thermal load nf the driver seat side and the passenger seat
side air conditiomng zones I'or example, the lo&ver the set
tcmpcraturcs Tact(Dr) and Tsct(Pa) on thc driver seat side
and thc passcngcr scat side which arc sct by thc driver scat
side an&I the passenger seat side temperature setting switches
51 and 5Z, the narrower the swing ranges 0(Dr) and 0(Pa) of
the s&ving louvers 43 are corrected tn set I'urther, the larger
the temperature deviations between the set temperatures
(set(l)r) and I'set(pa) on the driver seat side and the pas-
scngcr scat side anil thc inner air temperature (TR) detcctccl
by the inner air tcmpcraturc sensor 54, thc narrower the
swing ranges 0(Dr) and 0(Pa) of the swing louvers 43 are
corrected to set. Further, the same goes with the &win ~

ranges H(Dr) and H(pa) of the swing louvers 46
I'urther, the swing speeds are determined in accordance

with the determined swing ranges H(Dr) of the swing louvers
43 and 46 of thc driver scat sirlc ccntcr FACE and side FACE
blow outkts 21a anil 22a anil thc dctcrmincrl swing ranges
0(Pa) of Ihe swing louvers 43 and 46 of Ihe passenger seal
side center FACE ami sirie FACE blow outlets Zlb anti 22b.

A s&ving speed of the swing, louvers 43 of the driver seat
side center I'A('L and side I ACL blnw outlets 21a and 22a
becomes a speed indicated by a hold line in the charactenstic
di&gram of FIG. 14 in thc case whcrc thc swing range 0(Dr)
is v ithin 15'rom ccntcr in left and ri ht direction (up anil
down direcuon) anti is a speed indicated by a broken line in
the characterastic diagram of FIG. 14 in the case where the
swing range H(Dr) is within 30'rom center in left and right
direction (up and do&vn direction) 'I'hereby, even when the
swing range H(Dr) is changed, the swing louver 43 is s&vung
ahvays at a constant period. Further, thc same goes with the
s&vin range 0(Dr) of thc swing louver 46.

Further, similarly, Ihe swing speed of Ihe swing louvers 43
of Ihe passenger seal side center FACE aml mde FACE blow
outlets Zlb ami 22b becomes a speed indicated by a bold line
in the characteristic diagram of I'IG 15 in the case where the
swing range H(pa) is &vithin 15'n left and right direction (up
and dov n direction) and a speed shown by a broken linc in
the characteristic diagram of FIG. 15 in thc case whcrc the
swing range 0(Pa) is within 30'rom center in left and right
direction (up ami down direction). Thereby, the swing louver
43 is swung always al a constant penod even when the &win ~

range H(pa) is changed I'urther, the same goes with the
swing range H(pa) of the swing louver 46

According to thc vchiclc air conditioning apparatus of the
first cmbodimcnt, thc larger thc air conditioning thermal
load at inside of the vehicle compartment (Ior example, the
larger the solar radiation amount, lhe lower Ihe set tempera-
ture or Ihe larger the temperalure deviation between lhe sel
temperature and the inner air temperature), the narrower the
swing ranges of the swing louvers 43 and 46 hecnme, and
accordingly, thc coolcrl wind is supplied to a passcngcr of a
vehicle on thc driver scat side of a passcngcr of thc vehicle
on the passenger seal side locally (in a spot-like shape).
Further, the swing speeds of the swing louvers 43 and 46 are
also retardetl and accorthngly, Ihe cooletl wind is supplied
intensively at a portion of the body intended to pmvide the
cooled &vind feeling and accnrrlingly, agreeable feeling of
passengers of thc vchiclc can significantly bc promoted.

Further, cvcn when thc swing ranges of thc swing louvcrs
43 aml 46 are narrowed, direcuons of hlowm ~ the cooled
wind blown from the respective FACE blow outlets 21a,
2lt&, 22a ami 22b are not frequently chan ed and
accordin ly, a passenger of a vehicle on the driver seat side
or a passenger of a vehicle on the passenger seat side is not

annoyed anil unpleasant leeling of the passenger of a vehicle
on the dnver seat side or a passenger of a vehicle on the
passenger scat side can bc rcsolvcd.

Conversely, thc smaller thc air conrlitioning thermal load
at inside of the vehicle cnmpartment (for example, the
smaller the solar radiation amount, the higher the set tem-
perature or Ihe, smaller the temperature deviauon between
the sel temperature and the inner temperature), the wider the
swing ranges of thc swing louvcrs 43 and 46 become and

lc
accordin ly, thc cooled wmd is suppliccl to thc passcngcr of
a vehicle on the driver seat side or the passenger of a vehicle
on the passenger seat side in a wide range I'urther, the swing
spec&is of the swing louvers 43 and 46 are accelerated and
accordingly, unpleasant feeling (cold feeling) as a result of
rccciving the cooled wind intcnsivcly at a specifie portion'-'an bc prevented as less as possible and accordingly, thc
pleasant fccling of thc passcngcrs in thc vehicle can signifi-
cantly be promoted.

Furthermore, according to the embodiment, ihe swing
ranges of. the swing louvers 43 ami 46 of the driver seat sale
center I'A('L'nd side I A('L'lo&v outlets 21a and 22a for
blowing the cooled wind in the driver seat side air condi-
tionin zone, can bc made ditfcrcnt from thc swing ranges
of thc s&ving louvcrs 43 and 46 of thc passcngcr scat side
center FACE aml st&le FACE blow outleus 2lb and 22b for
blowing the coolant wmd into the passenger seat side ur
comhlioning zone and accordingly, a pleasant air condition-
ing state in correspondence with the air conditioning feeling
anti the air conditioning thermal load nf a passenger of a
vchiclc on the driver scat side anil a passenger of a vchiclc

'" on thc passcngm scat side, can bc formccl.
Here, when the swing louvers 43 of the dnver seat sale

center gnlle and the passenger seat side center grille 41a and
41b are iniluilly moved, there is a case where Ihe swing
louvers 43 of the respective gnlles 41a and 41b are swung
such that a direction of blnwing the cooled wind to a

passenger of a vchiclc on thc driver scat side and a direction
of blowing thc cooled wind to a passcngcr of a vchiclc on thc
passenger seat side, are made proximate to each other. In this
case, the swing cycles of the swing louvers 43 of the
respecuve gnlles 4la and 4lb are set to a constant period
even when both of the swing ranges of the driver seat side
center grille 41 a and the passenger seat side center grille 41b
are narrowed bccausc the air conditioning thermal load of
the driver seat side air conditioning zone and thc passcngcr
seal side air cond&honing zone is large

Thereby, even when the direcuon of blowing the cooled
winri blown from the driver seat side center FACE blow
outlet 21a is mostly made proximate to the passenger of the
vehicle on the passenger seat side, the direction of blowing
the cooled v,ind blov n from thc passcngcr scat side ccntcr
FA('E l&low outlet Zlb is mostly made proximate to thc
passenger of thc vchick on thc driver scat sirlc. Accordin ly,
an air curtmn is formed between the passenger of ihe vehicle
on the dnver seat side and the passenger of the vehicle on the
passenger seat side and accordingly, in the case where
temperature control of the dnver seat stele air conditioning
zone and tempcraturc control of thc passcngcr scat side air
conclitioning zone arc carried out indcpcndcntly from each
other, independent tcmpcraturc control pcrformanccs of thc
iinver seal side;nr conditioning zone anti ihe passenger seat
side air condiuonm ~ zone can be promoted.

Second Embodiment

FIGS. 16, 17, 18, 19A, 19B, 19C, 20, 21A, 21B, 22A,
as 22B, 22C, ZZD, Z3A, 23B, 24A, 24B, 24C, 25, 26A, 26B,

26C, 26D and 26L show a second embodiment nf the present
invention.
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Accordmg to the embodiment, the dover seat side side
FACE aml lhe passenger seat side side FACE blow outlets
22a and 22b arc always opcncrl cvcn when thc air outlet
mode is thc FOOT motte, thc Fll) mode or thc DEF mode for
removing fo ging of inner faces of neighboring side win-
doivs and defogging thereof I urther, according to the
embodiment, the plurality of sheets of swing louvers 43 aml
46 installed at the driver seat side center I'A('L'nd the
passenger seat sirle center IIA('Ll blois outlets 21n and 21b,
are referred to as center louvers 43 and 46 and the plurality
of shccts of thc swing louvcrs 43 and 46 installed at the
driver scat side side FACE and thc passenger scat side side
FACE blow outlets 22n and 22b are referred hi as side
louvers 43 aml 46. Further, the solar radiahon sensor 56
accordin to the embodiment is provided with solar radia-
tinn intensity detecting member for detecting a solar radia-
tinn amount irradiated into the vehicle compartment, solar
direction dctccting mcmbcr for detecting a direction of
irradiating solar ray anil solar radiation clcvation detcctin
member for delectin ~ elevahon of solar ray.

Further, an air conditioner operation panel 64 is arran ccl

with a driver scat siclc tcmpcraturc scttin switch 65, a
passenger seal side temperature selhng switch 66, an AUTO
switch 67 for instruchng automatic control, an OFF switch
68 for instructing to stop control, a blower switch 69 for
setting a ivind amount level of the blnwer 4, a DUAI. sivitch
70 for carrying out tcmpcraturc control of thc rlrivcr seat side
and thc tcmpcraturc control of thc passcngcr scat side
independently from each other, a MODE sivitch 71 for
switching the air outlet mode, an A,'C switch 72 for instruct-
ing operahon and stoppage of a relhgerahng cycle, an RIF
switch 73 for switching the intake port mode, an I rDL'I'witch

74 for preventing fogging nf a front window, an
RrDEF switch 75 for prcvcnting fogging of a rear window,
a louver operation panel 76 for operating blow conrhtion
chan~o'n dcviccs and so on. Thc various switches may bc
installed in a remote min(roller for carrying out remote
operahon.

Among them the louver operation panel 76 is installed
with an operahon mode changeover switch 77 of the blow
comhtion changing devices, live pieces of LCDs (Liquid
Crystal Display) which are turned on in accordance with the
switched operation modes, a driver seat sirle push bottom 78
for operating only thc blov condition changin clcviccs on
the driver seat side, a passcngcr scat side push bottom 79 for
operating only thc blow condition changing dcviccs on the
passenger seat side and a MATCH push bottom 80 for
operatm ~ both of the blow condition changing devices on
the driver seat side and the passenger seat side Further, the
operation mode changeover switch 77 can be switched by
turnin it to respcctivc operation modes of "STOP" for
stopping thc operation of thc blow conrlition chan in
devices, "AUTO" for automatically controlling thc opera-
tion of the blow mindi(ton changing devices (automahc
louver control), "Rr'or increasing a blown air amount lo
the rear seat side air conditioning zone, "R-I./SWIN(i** for
operating the louver left and right direction swmg
mechanism, "U-D SWING" for operating only thc louver up
and down direction sivinging mechanism and so on. In the
drawing, numeral 81 dcsignatcs operation Icvcrs for manu-
ally operating shutter mechanism (not illustrated) for open-
ing and closing lhe respechve center FACE blow outlets 2ln
and 21b and numeral 82 desig,nates knobs for changing
directions of the swing lnuvers 43 and 46 by manual
operation of passcngcrs of a vchiclc.

Next, an explanation will be given of a method of
controlling air conditioning by the air conditioning H)U 50

according lo lhe embodiment in reierence lo FIGS. 16, 17,
18, 19A, 1913, 19C, 20, 21A, 2113, 22A, 2213, 22(', 22D,
23A, 2333, 24A, 2413, 24C, 25, 26A, 2613, 26C, 26 D anil26L'n

explanation ivi(1 be given of thc cmliodimcnt only in
respect of a point dt((eront from lhe flowchart of FIG. 7
according lo the Iirst embodiment. That is, after Iinishing the
conlrol processing of slap S6 in FIG 17, automatic louver
control of the center louvers 43 and 46 and the side louvers
43 and 46 of the blow condition changing devices is carried

'" out by starting routine of FIG. 18 (step S20). Thcrcaftcr, thc
control processing of step S9 similar to that in thc flrst
embodiment is cerned out.

Next, an explanation ivill be given of the automatic louver
control by the air conditioning L('U 50 in reference to I'l(iS
18, 19A, 19B, 19C, 20, 21A, 21B, 22A, 22B, 22(,', 22D,
23A, 23B, 24A, 24B, 24C, 25, 26A, 26B, 26C, 26D and 26E.
FIG. 18 is a floivchart showing thc automatic louver control
by the air comhhomng ECU 50.

I irst, when the routine of I I(L 18 is started, the operation
determines whether the air outlet mode is the I'A('.Ll mode or
the BlL mode (step S21). When a result of determination is
NO, that is, when thc air out(ct motte is thc FOOT mode, thc
FID mode or the DEF mode, direchons of lhe louvers are
determined such that lhe respechve side louvers 43 aml 46
are directed to neighboring side windows with a purpose of
defogging the side windows and cutting cold radiation
thereof (lnuver direction determining member step S22)
Thcreaftcr, thc operation finishes with thc routine of FIG. 18.

Further, when the result of determination al step S21 is
YES, that is, when lhe air outlet mode is the FACE or the
B/I. mode, the operation determines whether the vehicle
compartment is to be cooled down 'I'hat is, the operation
clctcrmincs ivhcther Equation 7 and Equation 8 spccificd

is below arc satisfied (step S23).

I'5 I Ol 7
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whcrc notation TR dcsignatcs thc inner air tcmpcraturc
detected by the inner air temperature sensor 54 and notations
Tact(Dr) aml Tact(Pa) are set temperatu res on the drivers seat
side aml the passenger seat side which have been set by the
dhvers seat side and the passengers seat side temperature
setting switches 65 and 66. I'urther, it is preferable that a
criterion of thc cooled-down state is varied by thc air
conclitioning thermal load at an initial stage of air condi-
honing.

o When the result of determination of slap S23 is YES, that
is, in lhe case where the vehicle compartment is lo be cooled
dnwn, swinging of the respective center and side louvers 43
anti 46 are stopped I or example, directions of the driver seat
side and thc passenger scat side ccntcr louvcrs 43 and 46 as

s well as directions of the side louvcrs 43 and 46 on thc driver
seal side and the passenger seal side are all lixed lo direc-
hons of. passengers (for example, to vicinihes of lhe necks
or lo vicinities of shouklers of passengers in a vehicle) (step
S24) 'I'hereafter, the operation finishes with the routine iif

oil I'IG 18
Further, when a result of clctcrmination at step S23 is NO,

the opcratinn dctcrmincs swing ranges in accordance with
air conditioning thermal load That is, the operation deter-
mines lhe swing ranges 0(Dr) and 0(Pa) of lhe respechve

es center aml side louvers 43 and 46 centering on reference
pnsitions of swingin (for example, vicmities of the necks of
passengers of a vehicle) based on solar radiation rlirection
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and solar radiauon intensity of lhe dover seat side air
conditionin zone, solar radiation direction and solar radia-
tion intensity of the passenger seat side air conditioning zone
and a charactenstic diagram of I'l(k 19A (swing range
determining mcmbcr).

Next, an inner tcmpcraturc compensation of lhc swin
ranges of lhe respecuve center and side louvers 43 aml 46 is
carried oul (inner temperalure compensation means).
lturther, a blown air amount compensation of the swing
ranges of the respective center and side louvers 43 and 46 is
carried out (blown air amount cnmpensatinn means)
Specifically, the swing ranges 0(Dr) and 0(Pa) arc calculate((
based on thc swing ranges 0(Dr) and 0(Pa) of lhc swin
louvers 43 and 46, a charactensuc iha ram of FIG. 19B, a

characteristic diagram of FIG. 19C and Equauons 9 through ls
l2 specified below

0(Dri=o(Dri+oi (Dri

e(pat=eteataet(pat

0(Dri=o(Dri+0 (Dri

e(pat=et Hat+ex(pa t

(nrfr«i oo Oi

(De«iroo ioi

((Soot or iii

(Dtootloo i i

Next, the operation determines the swing speeds of the
respcctivc center and side louvcrs 43 and 46 such that the
savin cycles are maintained constant rc ardlcss of thc swin
ranges 0(Dr) and 0(Pa) (step S26). That is, although the
swing ranges can be calculated for respecuves of the center
and the side louvers 43 and 46, the swing cycles are
equalized to each other regardless of swing ranges in order
to ensure excellent outlook anil independent control perfor-
mance. In this case, when thc air conditioning thermal los(i
is lar c and thc swing range is narrow, thc swing spccd is
relardeil and when the air condiuonm ~ thermal load is small ss
and lhe swing range is wide, lhe swing speed is acceleraleil.
Further, the swing speed is preferably 10 seconds through IS
seconds

In this case, when the swing speed is dihicult to change,
or when the blown air amount lo thc rear scat sirlc air ao

conditioning zone is intcnrlcd to incrcasc (when operation
mode changeover switch 77 is sel to "Rr"), in the case where
the respective center louvers 43 are directed lo the rear seal
side, that is, when blow direction or blow posiuon of air
conditioned hloivn air is deviated from passengers of a
vehicle on the front seat stile, the swing cycle may be
conformed to that of a contiguous onc of lhc center louver
43 by stopping swinging operation for a prcrlclcrmincrl
peuod of lime (step S27).

Next, limings of the respecuve center louvers 43 are o

adjusted regardless of the magnitude of. lhe air condrtionin ~

thermal load, that is, regardless of the swing ranges 0(Dr)
and H(pa) (step S28) Specifically, even when start pomts of
swinge'0 motion of thc dover scat side and thc passcngcr
scat side center louvcrs 43 arc deviated from each other, s
based on an explanatory view of FIG. 20 and characteusuc
diagrams of FIGS. 21A and 21B, a «ming where the center
louver 43 on the dover seat stile is directed to the passenger
seat side and a timing where the center louver 43 nn the
passenger seat side is directed to the driver seat side, are
made to coincide with each other.

That is, as shown by FIGS. 21A and 21B, when in
swinging lhe center louver 43 on one side (for example,
dnver seal side), swinging of the center louver 43 on the
other side (for example, passenger seal side) ts started, the os

center louver 43 which has been stopped start nperation such
that it approaches a route on which it is to be moved

onginally (brol en line in FIG. 21B) and is swung thereafter
in an original swing range at an original swing speed
I'urther, the other one of the center louver 46 anil the side
louvers 43 and 46 may he controlled similarly. In I'IG. 21A,
the left 30 is the closest point to thc adjacent air conditioning
zone (Pa).

Accordingly, even when limings lor staung operauon of
the center louver 43 on lhe dover seat s«le aml ihe center
louver 43 on the passen er seat side are shifted from each
other, in the case ivhere a direction of blowing air condi-
tioned blown air blown from the driver seat side center
FA('E blow outlet 210 mostly approaches a passenger of a
vchiclc on thc passcngcr scat sirlc, a rlircction of blowin air
comhlioneil blown air blown from lhe passenger seat s«le
center FACE blow outlet 210 mostly approaches a passenger
of the vehicle on the driver seat side Therefore, an air
curtain is formed betiveen the passenger of the vehicle on the
dover seat side and the passenger of the vehicle on the
passenger scat side and accordingly, inrlcpcndcnt lcmpcra-
turc control performances of thc driver scat side air condi-
uoning zone aml lhe passenger seal side air conditioning
zone can be promoted. Further, umings where ihe center
louvers 43 on the driver seat side and the passenger seat side
are directed to central portions in the vehicle rlirection and
timings where they are directed to both sides in the vehicle
rhrcction become thc same and accorrlingly, appearance is
improved.

Next, in oriler lo prevent inliuence (rom being effected in
a contiguous air conihlioning zone, a restricuon region is set
in the swing range of each of the center louvers 43
(restrictinn region setting member) I'or this purpose, when
the swing range ivhich is calculated in accorrlance ivith the
air conditioning thermal load cannot bc maintained, thc
swing range of each of thc ccntcr louvcrs 43 is widcncd in
a ihrection reverse to lhe restncuon region (blow condition
conlrolling member). Further, directions of widening the
swinging operauons of(he respecuve center and s«le louvers
43 are adjusted in directions of enhancing the blown air
amount to the rear seat side air conditioning, zone (step S29)

That is, at an initial stage of coohng clown operation, blow
rhrcction or blow position of air conditioned blown air is
Irequenllv concenu sled on the front seats for salary duving.
For example, as shown by FIG. 22A, when lhe inner ur
temperature TR is 40'., lhe direcuon of the center louver
43 on the driver seat side is fixed to direct tn a vicinity of the
shoulder of the passenger of the vehicle on the driver seat
side. Further, as shown tiy FIG. 22B, when the inner air
tcmpcraturc TR to lowered to 38'., thc swing range of thc
passenger seal side is enlarged such that lhe center louver 43
on the dnver seal side rs easy to direct to lhe rear seat s«le
air conditioning zone by which the air comliuoned blown ur
is blown to the rear seat side air conditioning anne as early
as pnssible, for example, at an early stage of cooling down
operation.

Further, as shosvn by FIGS. 22C and 22D, when thc inner
air temperature TR is lowered from 35'. (o 30'., in order
to prevent inliuence from being effected on ihe conuguous
air conditioning zone (passenger seat side air conditioning
zone) and in order to supply s«Aiciently air conditioned
blown air to the front seat side air conditioning zone, after
widening thc swing range to a vicinity of a restriction
location of thc restriction region, thc sv ing ran c of thc
center louver 43 on the driver seal stile is enlar ed io a s«le
of a side window at this ume.

Or, as shown by FIG. 23A, when lhe inner air temperature
TR is lowered from 3S''o 30'', in the case where the
swing range which has been calculaterl in accordance with
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the air conchtioning thermal load cannot be maintainecl,
without widening thc ssving range in a direction rcvcrse to
the reslnction region, Ihe swinging operation of Ihe respec-
tive ccntcr louvcrs 43 may lic stopped at a swing encl
(vicinity of restriction location of restriction region) until
elapse of a prcdctcrminccl time period of stoppa c. It is
preferable that the time periocl for stoppage is substantially
equal to a Lime penod necessary for exceechng the restrichon
locaLion and returning again lo the restriction locahon if
there werc no restriction in movcmcnt to thc conti uous air
conditioning zone. For cxamplc, when thc inner air tem-
perature 'I'R is 35': as in I I(L 23A, the time period for
stoppage is 2 seconds and when the inner air temperature 'I'R

ss 30'. ws in FIG 23B, the lime period for s«ippage is S
seconds.

In this way, not only thc agrccablcncss of passengers of a ss
vehicle on thc rear scat side where they arc liable to
dissatisfy can be promoted but also influence to a contiguous
air conditioning zone can be reduced I'urther, as shown by
FIGS. 24A, 24B aml 24C, when Ihe stoppage operation of
the predetermined ume pehod for stoppage exceeds a pre- zp
detcrmincd time pcriocl, thc swing range may bc widcnccl in
an inverse direction. Thcrcby, both passcngcrs of a vehicle
on the front seat side and the passengers of the vehicle on the
rear seat side can be provided with an agreeable air cond&-
tiomn ~ slate.

Next, Lhe swin ~ range is adlusied m respect of solar
radiation direction (dcviatcd solar radiation) based on a
characteristic diagram of FIG. 25 (step S30). Thcrcaftcr, the
operation flmshes with the routine of Isl(i. Ig

Specifically, as shosvn by I'l(L 26A, when the solar
raduition direchon is directed lo lhe Iront face or the nghl
behind of passengers of a vehicle on the front seat (Dr, Pa)
side, thc influence of solar radiation is cft'ected uniformly in
left and right clircction and accordingly, deviated solar
radiation correction is carried out uniformly in left and right
direction Ilere, as shown byl i(iS 26A,26I1,26(',26l) and ss
26E, when solar radiahon is deviated lo either of left aml
hght of passengers of a vehicle on the dnver seat side aml
the passcngcr seat side, thc air conditioning thcmial loacl
difl'crs dcpcnding on thc right half of thc body ancl thc left
half of the body of each of the passengers of the vehicle ap
Accordingly, the swing ranges of the left and right louvers
43 aml 46 for Lhe passengers of the vehicle are made to chifer
from each other. That is, Lhe swing ran es of the louver« 43
and 46 on thc side whcrc thc solar radiation is incident arc
narrovvcd and thc swing ranges of thc louvcrs 43 and 46 on
the side where the solar radiation is not incident are widened
by which air conditioned blown air in accordance with solar
raduition load can be supplied lo the passengers of the
vehicle.

In this case, although according to thc cmbodimcnt, the
svvingdn operation of thc louver is stopped until clapsc of a sp

predetermined time period for stoppage, a similar effect can
be achieved also by ssvinging the louver very slosvly when
the louver enters the restriction region.

Further, it is preierable that the above-descnbed respec-
tive functions arc provided vnth sclccting mcmbcr capable ss
of sclccting cxccution ancl prohibition in accorclancc with
preference of passenger of a vehicle

I'urther, svhen absence of passengers of a vehicle at the
rear seal can be detected al an inihal stage of air
comhhomng, it is preferable lo sel swing ranges such thai

ep
svvingdn operation is carriccl out with prcfcrcncc to swin
ranges covering passcngcrs of a vchiclc on thc front scat
side.

Third Embochment

FIG. 27 shows a third cmliodimcnt of thc prcscnt invcn- ps

tion and is a view showing an air conditioner operation
panel.

According lo the third embodiment, Lhe louver operation
panels 76 are respectively installed to the driver seat sicie and
the passenger seat side Isurther, the louver operation panels
16 on the driver seat side and the passenger seat side are
rcspcctively provided with ccntcr louver switches 91 and
side louver switches 92 such that thc blov condition chang-
ing devices of Ihe driver seal side censer FACE anil the
passenger seai mde center FACE blow outleps 21a and 216
anci the blow condition changing devices of the driver seat
side side I A(:E and the passenger seat side side I'A(IL'low
outlets 22a (not shosvn) and 226 can be controlled inclepen-
clcntly from each other.

According to the embodiment, by setting the operation
mode changeover switch 77 lo "U-DSWING" or
"R-I.SWIN(i** installed at the louver operation panel 76 on
the driver seat side or the passenger seat sicle, the swing
louvcrs 43 and 46 can be swung in prcdctcrmincd swing
ranges. Thc swing ranges may bc moclificcl in accordance
will manual operahon of passengers of a vehicle, posihons
of seats, air condihoning thermal load, swing ume pehocl or
the like.

I ourth L'mbodiment

I IG 20 and Isl(i. 29 shosv a fourth embodiment of the
prcscnt invention.

According lo the embodiment, the parhtion plate 14 in the
air comhhoning duct 2 according to Ihe second embodiment
is abolished. I'urther, as a front seat side I'A('L blow outlet,
a wicle flosv I'A(:L blow outlet 161 which is opened on the
most downstream side of air of a face duct 160 connected to
an air dovvnstrcam side cnd portion of thc air conditioning
cluct 2, is installed. Thc wide flow FACE lilow outlet 161 is
conshluted by dover seal side and passenger seal side, center
FACE blow outlets 162 and 163 which are opened at center
of the front FA(:L of the instrument panel 39, clriver seat side
anci passenger seat side side I'ACL'low outlets 164 aml 65
on both sides of the instrument panel 39 in the vehicle width
chrcction, that is, at vicinities of side windows of Ihc vchiclc
and driver scat side and passenger scat side middle FACE
blow outlets 166 and 167 which are opened between these
FACE blow outlets. Further, a plurality of louver« for
changing blow direction of air conditioned blosvn air by
manual operation of passengers of the vehicle are installed
respectively at the I'A('E blow outlets 162 through 167

Further, thc face duct 160 is pivotably installed with an
FA('E door 171 for opening ancl closing Ihc rcspcctivc
FA('E blow outlets 162 through 167, pivotably installed
with a dhver seal side middle FACE door 172 for opening
and closing the driver seat side side FACE and m«idle FACE
blow outlets 164 and 166 and pivotaiily installed with a
passenger seat side middle I'A('L door 173 for opening and
closing thc passcngcr scat siclc side FACE and middle FACE
blow outlets 165 and 167 Further, thc driver scat side and
the passcngcr scat side middle FACE doors 172 and 173
correspond lo blow comlihon changing member according
to the present invention and change blow conditions (for
example, wide blow mode and spot blow mocle) of air
conditioned blown air blown from the dover seat side and
the passcngcr scat side FACE blow outlets 164 and 165 as
well as the driver scat side and thc passcngcr scat side
micldlc FACE blow outlets 166 and 167 to rcspcctivc air
comhlioning areas in accordance whh opening degrees.

In Ibis embochment, Lhe FACE door 171 is moved lo the
opening side by an actuator of a servo motor or the like and
the driver seat side and the passenger seat side middle face
doors 172 and 173 are moved to the closing sicle by actuators
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of servo motors or the ldre Thereby, the dover seat side ar«l
the passen er seat side center I'A('L blow outlets 162 and
163 as&veil as the driver seat side and the passenger seat side
side I&ACL blow outlets 164 and 165 are opened and the
driver scat side and thc passenger scat side middle FACE
blow outlets 166 anti 167 arc closed by which an opcnin
area of. the wide flow FACE blow outlet 161 is reduced
whereby blow ran e of: air conditioned blown air blown
from the &vide flow I ACL'low outlet 161 is reduced and a&r

conditioned blown air is locally blown to portions of the
bodies of passengers of a vehicle in air conditioning areas
(spot blow motte).

Further, thc FACE door 171 is moved to thc opening side
and the driver scat side anil thc passenger scat side mid(lie
FACE doors 172 and 173 are moved to mtermediary posi-
tions. Thereby, the dover seat s«le a&«i the passen er seat
side center I'A('L blow outlets 162 and 163, the driver seat
side and the passenger seat side side I ACL'low outlets 164
and 165 and thc rlrivcr scat sirlc and thc passen cr scat side
middle FACE blow outlets 166 and 167 arc opcncd by which
the opening arcs of thc wirlc flow FACE blow outlet 161 is
increased whereby air cond&honed blown air is divergently
blown into the air con&Intoning areas by increasing blow
range of air conditioned blown air blown from the wide flow
I&ACL blow nutlet 161 (wide bloiv mode)

I'urther, further fine control of changing air distribution
amount may bc carried out by ail&ling FACE doors in thc face
duct 160 or air distribution amounts for rcspcctivc passen-
gers of a vehicle in the dnver seat side and the passenger seat
side air conditioning areas may be change&1 by puthng one
or two partition plates in the air conditioning iluct Z and the
face duct 160, arranging blowers for respective air passages
and ditferentiating wind blow amounts of the respective
blowers from each other.

Fifth Embodiment

FIG. 30, FIGS. 31A and 31B show a fifth embodiment of
the present invenuon.

A blow comhuon changing device according to the
embodiment is constituted by a plurality of louvers 201, a
louver motor 202, a link plate 203, link levers 204 and so on
Thc louver 201 is rotatably installed while ccntcring on a
rotating shaft 207 rotatably supported by an FA(lE grille 206
forming an FACE blow outlet 2U5 a&«i is provided with a pin
208 projected upwardly as illustrated at an upper end porhon
of the rotating shaft 207 on the opposite side.

The louver motor 202 is fixe&I with a gear 209 at an outer
periphery of a front end of an output shaft (not illustrated)
fhe link plate 203 is arranged at an upper portion nf the
FACE grille 206, provided with a rack 210 in mesh with the
gear 209 of thc louver motor 202 at one cnd portion thcrcof
and is installed slirlably in forward and rearward direction of
the FACE gnlle 206 in accordance with rota«on of the
output shaft I'urther, the link plate 203 is formed with a
plurality (same as number of louvers 201) of link gronves
211.

Thc link levers 204 arc for transmitting movcmcnt of the
link plate 203, installcrl by a number thc same as thc number
of thc louvcrs 201 anti formed with pins 212 for fitting to the
Iinl groove« 211 of the link plate 2U3 and guide grooves 213
to which the pins 205 in&nailed to the louver« ZUI are Iit

Accordmg to the embodiment, when the linl plate ZU3 is
moved forwardly on the FACE guile 206 by rotating the
output shaft of the louver motor 202, as shown by FIG 31A,
directions of the respect&ve louvers 201 are driven to pos&-

tions directing to the passenger via the respective hnk levers

in Seventh Lmbod&ment

FIGS. 33, 34A, 34B, 35, 36A, 36B, 36C, 36D, 37A, 37B
and 37C show a seventh embodiment according to the
prcscnt invention.

A t&low condition changing device according to the
embodiment is provided with a louver main body 301
installed in a sleiuler cylindrical state and a louver motor 302
for driving to rotate thc louver main body 301. As shown by
FIG. 34B, the louver main body 301 is formed with an air
passage 301 forming a shape of a circular arc having a

an constant width at a position eccentric to the rotational center
As shown by, for example, FIG. 35, the blow condition

changing device can be used by bemg attached to an air blow
outlet 304 (refer to l&I(i 34A) of a vehicle 303 of a style of
"one box car'* or the like

lly driving to rotate the louver main body 301 by the
louver motor 302, a direction of blowing, air conditioned
blown air bloivn from thc air bloiv outlet 304 can bc sclcctcd
to an arbitrary direction in up anti down direction. For
cxamplc at a position indicatcrl by FIG. 36A, air conditioned
blown air can be blown mainly to the upper hall: of the body
of the passenger of. a vehicle. Further, at a post«on indicated
by FI(3. 3613, air conditioned blown air can be mainly blown
to the lower half of the body of the passenger of the vehicle
I'urther, at a position shoivn by I'l(L 36(', air conditioned

ss blown air can bc blovvn to a direction of a ceiling of a vchiclc
303 Further, at a position shown by FIG. 36D, thc air blow
outlet 304 can be close&I.

Further, as shown by FIG. 37A, 37B and 37C, when thc
louver main body 301 is swung, air conrhtioncd blown air
blown from the air blow outlet 3U4 can be blown m a

pre&le&ermine«l swing range in accordance with the swing
width of the louver main bndy 301

Eighth Embodiment

as FIGS. 35, 39A, 39B, 39C, 4UA, 4UB, 4UC, 41A, 41B,
41C, 411) and 41L show an eighth embodiment of the
present invention.

2U4. Thereby, air comit&oned blown air is intensively blown
from the center FACE gnfle 206 and the side FACE grille
206 to thc direction of thc passcngcr fconccntrating mode).

Meanwhile, when the link plate 203 is moved rearwarrlly
on the FACE gi&lie Z06 by reversely rotanng the output shaft
of the louver motor 20Z, as shown by FIG 31B, the direction
of thc rcspcctivc louvcrs 201 arc driven to diverge to outcr
sides via thc rcspcctivc link lcvcrs 204. Thereby, air condi-
tioned blown air blmvn from the center I ACL grille 206 and

e the side I A( L'rille 206 is diverged respectively (diverging
moile).

According to the blow conrhtion changing device, air
cond&tioned blown air can be directed to the passenger of the
vehicle intensively by selecting the concentrating mode.
Further, when the diverging mode of selected, not only uris conrlitioned blown air is blown widely into air conditioning
zones but thc blown air amount of air conditioned blown air
to the passenger of the vehicle can be reduced.

Sixth Embodiment

zc FIG. 32 shows a sixth cmbodimcnt of thc prcscnt inven-
tion.

A blow condition changing device of: the embodiment is
consututed bv a case ZZI, a drum 222 pivotably integrated
to thc case 221, louvcrs 223 attached to thc drum 222 and so

-; on. According to thc blow condition changing device, by
p&voting the drum 222 in respect of the case 221, blow
d&rection of air conditinned bloivn air can be changed by
changing directions of the louvers 223 integrally with the
ilrum 222.
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A blow comhuon changing device according to the
embodiment can change blow region of air conditioned
blown air in the vehicle width direction and is provided with
a rotary valve 309 rotatably attached to a case 308 forming
an FACE blow outlet 307. In thc case 308, air conditioned
blown air is supplied from two of wind blowing ducts 310
connected to a rear lace thereof. The front face of the case
308 is attached with an FACE grille 311 in a latuce shape.

The rotational position of the rotary valve 309 can be
adjusted by ad)usting rlials 312 attached to both ends thcrcof '"
and a valve motor, not illustrated, and as shoivn by, for
example, FIGS. 39A, 39B and 39C and FIGS. 40A, 40B aml
40(', blow region of air comhuoned blown arr can be
changed in the vehicle width direction by changing an
opening state of the I ACL'low outlet 307 in accordance
with the rotational position of the rotary valve 309 I'urther,
a variety of blow conditions can bc provided by changin the
shape of thc rotary valve 309 as shown by FIGS. 41A, 41B,
41(', 41D and 41E. Also, the rotary valve 309 can also be
used as the louver main body 301 according to the seventh
embodiment.

Ninth Embodiment

FIG. 42 shows a ninth cmbodimcnt accorllin to the
present invenuon.

Accord mg to automatic blower control of lhe embodiment
based on a target blow temperature TAO, a blower wiml
amount (bloiver control voltage applied on the blower motor
9) is linearly set, for example, frnm 4 V to 13 V. I'urther,

ip
according to control for dctcrmining swin ran cs in this
embodiment, swing ranges of thc swing louvcrs 43 and 46
ai lhe respective FACE blow outlets 2la, 21b, 22a and 22b
are calculated based on the intale port mode, lhe vehicle
speed of. a vehicle of an automobile or the Itke, the bhiwer
control voltage VA and a characteristic diagram of I'l(i. 24

In this case, as the intake port modes, there are at least an
inner air circulation mode anil an outer air introducing mode,
the inner air circulation motte is an intake port mode for
introducing inner air from thc inner air intake port 6 by sp
closing the outer air intake port 7 by lhe inner and outer
switching tloor 3 anti the outer air introtlucing mode is an
intake port mode for introducing, outer air from the outer air
intake port 7.

I'or example, when the blower control voltage is 8 V and
the intake port mode is thc inner air circulation mode (case
0 in FIG. 42), thc swing ranges of thc swing louvcrs 43 anil
46 bccomc 62'. Further, when the blower control voltage is
8 V, the mtake port mode is the outer air introducing mode
and the vehicle speed of the vehicle ts 40 km,'h or lower
(case P in I'l(L 42), the swmg ranges of the swing louvers
43 and 46 become 47'iurther, ivhen the blower control
voltage is 8 V, thc intake port mode is thc outcr air
introducing mode and thc vchiclc spccd of thc vehick is
hi hcr than 40 kmih but lower than 80 km/h or less (case Q
in FIG. 42), lhe swing ranges of the swing louvers 43 anti 46
become 76'. Further, when lhe blower control voltage is 8
V, the intake port mode is the outer air introducing mode and
the vehicle speed of the vehicle is 80 km/h or higher (case
R in FIG. 42), thc siving ranges of thc swing louvcrs 43 and „p
46 bccomc 88'.

Thcrcforc, according to thc cmbodimcnt, thc lar cr the
blower wind amount, the narrower lhe swing ran es of the
swing louvers 43 and 46 anti the narrower the swrng ranges,
the more slowly the swing louvers 43 and 46 are swung by ps

which air conditioned blown air having a pertinent amount
in respect of all of air conrlitioning thermal load of blower

wind amount, solar radiauon intensity, solar radiauon
direction, temperature deviation between inner temperature
anti set temperature and so on, can be supplied to passengers
of the vehicle I'urther, even when the swing ranges of the
swing louvers 43 and 46 are narrow, annoying fcelin in
rcspcct of movcmcnts of thc swing louvcrs 43 and 46 and
unpleasant leeling of passen ers of the vehicle can be
resolved.

Tenth Embollimcnt

FIGS. 43, 44A, 44B, 44C, 44D, 44E and 45 show a tenth
embodiment according lo the present invenuon in which
I'IG 43 is a diagram showing a change in a heat reception
amount in respect of a change of the angle of the solar
radiation direction for each of left and ri ht passen crs at
front seats which is calculated by simulation by thc
inventors, FIGS. 44A, 44B, 44C, 44D and 44E are diagrams
showing setting of swmg ran es in respect of the solar
radiauon direcuon (deviated solar radiation) and FIG. 45 is
a diagram showing savin ranges in respect of solar radiation
direction at a driver seat side center grille and a passenger
scat side center rillc. In FIG. 43, thc square rcprcscnts thc
llnvcr scat side, and thc circk rcprcscnts thc passcngcr scat
side.

According to the graph of I'l(i 43, it is knoivn that the
same solar radiation amount, m compauson with the case
whcrc thc sun is situated at thc front face of thc vchiclc, thc
further thc sun is disposed to thc side face of thc vchiclc, that
is, thc further the dcviatcd solar rarliation, thc larger thc heat
recepuon amount of a passenger of the vehicle on the axle
where lhe solar radiation is incipient. In accordance
therewith, as shoivn by explanatory views of I'I(IS. 44A,
440, 44C, 44D and 44L and a characteristic diagram of I l(i
45, by chan in swing ranges of object air conditioning
zones in accordance vvith thc angle of thc sun in left and right
lhrcction, a dih prance in thc heat rccciving amounts caused
by the deviated solar rathalion can accurately be canceled
out and pleasant feeling can be provided.

I urther, as shoivn by the explanatory views of I 1(iS 44A,
44B, 44C, 44D and 44E, by changing thc sv ing ranges of thc
swing louvers 43 and 46 in accorrlancc with thc dcviatcd
solar radiation and changmg the poruon of lhe passenger of
the vehicle lo which air conditioned blown air is blown, the
portion of lhe passenger where lhe solar rathalion is incident
can be conled and pleasant feeling can be prnmnted I urther,
I'IGS. 44A, 440, 44(', 44D and 44L and I'l(i 45 shoiv a case
whcrc a two swing louvcrs type having blow condition
changing dcviccs (swing louvers 43, 46) of only thc driver
seal side aml the passenger seal side cenler gulles 41a and
41b or lwo of the blow condiuon changing devices each of
the driver seal side center guile 41a or the passen er seat
side center grille 41b are operated

Eleventh Embodiment

FIG. 46 anil FIG. 47 show an elevenlh embodiment
according to lhe present invention.

According to the embodiment, slapping motors 43a and
46a are used as louver driving member and the swing
louvers 43 and 46 can be sivung by outputtmg pulse signals
from thc air conditioner ECU 50 to thc stepping motors 43a
and 46a by operating a swing switch (not illustrated) by
passengers of a vehicle. Further, an amount of moving a

louver can be calculated by counung a number of. pubes
(number of. ON) outpuued from lhe air conihuoner ECU 50
anti accordingly, in place of the potentiometers 59 and 60
according to the hrst embodiment, it can be utilized as
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louver posinon detecting member. In this case, it is prefer-
able that passengers of a vehicle cannot operate the louvers
other than via the swing switch

According to a blow condition changin dcvicc of the
embodiment, when the swing louvers 43 and 46 are directly
moved by manual operation of passengers of a vehmle,
absolute posihons of the swing louvers 43 and 46 cannot be
grasped by the air conditioner LiCU 50, however, by carrying
out the swing louver control in accnrrlance with the above-
describcd method, all of control of this cmbodimcnt is
applicable.

Further, potentiometers may be installed to the swan ~

louvers 43 and 46 using the stepping, motors 43n and 46a or
a manual operation switch for manually operating directions
of louvers may bc provided and mcmbcr for transmittin is

extra pluses iiy an amount of manual operation (operation
amount) (including rcvcrsc direction) may bc provided

'I'welfth L'mbodiment
zc

I'IG 48 shows a twelfth embodiment according to the
present invention

Generally, when thc intake port mode is thc outcr air
introducing mode, the faster the vehicle speed of the vehmle,
the more increased is a blow wind amount (blown air
amount) of air conditioned blown air blown fmm the respec-
tive I'At'L blow outlets and accordingly, passengers of a
vehicle may fi:cl chilly by an incrcasc in thc cooled wintl
amount from thc FACE blov outlets to passcngcrs of the
vehicle. ic

Hence, as shown in FIG. 48, in the case of the outer air
introducing mode, the faster the vehicle speed, the wider the
swing ranges of the swing louvers 43 anil 46 are set, and the
slower thc vchiclc spccrl, thc narrower thc swing ranges of
the svving louvers 43 and 46 arc sct. Sclcctivcly, corrcctctl
swing ranges may be calculated by muluplying the basic
swing range by a swing range compensation factor to
determine the corrected swing range. In this case, the faster
the vehicle speed, the larger the correction rates of the swing
ranges of the sivmg louvers 43 and 46 are set, and the slower
the vchiclc spccd, thc smaller thc correction rates of the
sivin ranges of thc swing louvcrs 43 and 46 arc sct

Thirteenth Embodiment

FIG. 49 shows a thirtccnth cmbodimcnt according to the
present invention.

According to thc cmbodimcnt, thc air conditioner EC:U 50
ts connected with the potu evaporator temperature sensor 57
for detecnng temperature (post evaporator temperature) of sc
air immediately after passing, through the evaporator 10, or
a blow temperature sensor (not illustrated) for detecting
blow tcmpcraturc of air blown from an FACE blow outlet
into vehicle compartment. Further, when thc air conrlition-
in capacity is loiv by tlciicicncy of coolant in thc refriger- ss
anng cycle or the like ami the post evaporator temperature
or the blow temperature is high, the deliciency in the air
conditionin capamty may be compensated for by supplying
a larger amount of the cooled ivind tn the passenger of a
vehicle by narrowly setting thc swin ranges of thc swin „c
louvcrs 43 and 46.

Further, thc air conditioner ECU50 is conncctcd with a
seat temperature sensor (not illustrated) for detecting seat
temperature of iront seats (driver seat, passenger seal) or a

steering wheel temperature sensor (not illustrated) for as
detecting a steering wheel temperature. I'urther, when a
passenger of a vehicle gets in the vehicle parking m summer

and air in the vehicle compartment is coniiitioned, in the
case where the seat temperature or the steering wheel
temperature is high, the passenger of the vehicle feels hot all
the more and becomes unpleasant I lence, the higher the seat
tcmpcraturc or thc steering whccl tcmpcraturc, thc narrower
the swing ranges of the swing louvcrs 43 and 46 arc sct and
the larger amount the cooled wind is supphed to the pas-
senger of the vehicle by which disagreeable ieeling of the
passenger of the vehicle can be resolved

Fourteenth Embodiment

FIG. 50 shows a fourteenth embothment accordin ~ to the
present invention.

Accordin to thc embodiment, thc air conditioner ECU 50
is conncctcd with a skin tcmperaturc sensor (not illustrated)
kir detecnng sl in temperature of a passenger of a vehicle, a

humidity sensor (not illustrated) for detecting the humidity
in the vehicle compartment or the outer air temperature
sensor 55 for detectin outer air temperature I'urther, when
the skin tcmpcraturc is high, thc passcngcr of thc vchiclc
may highly probably fccl hot by cxcrcisc iicforc ctting in
the vehicle and accordingly, thc siving ranges of thc swing
louvers 43 and 46 may be set narrowly. Further, when the
humidity in the vehicle compartment iv high, the passenger
of the vehicle is liable to feel hot and accordingly, the swing
ranges of the swing louvers 43 and 46 may be set narrowly
Furthcrmorc, when thc outcr air tcmpcraturc is high, thermal
radiation iiccomes large and thc passcngcr of thc vchiclc
fi:cks hot and accordingly, thc swing ranges of thc swing
louvers 43 aml 46 may be set narrowly.

Other Embodiments

Although accortiing to the embodiments, the present
invention is apphed to the vehicle air condinoning apparatus
where temperature adjustments of left and right sirles in the
vehicle compartment (driver seat side air conrlitioning rane
anti passenger seat side air conditioning rane) can be carried
out independently from each other, thc prcscnt invention
may bc applied to a vehicle air conditioning apparatus w herc
temperature adlustments of the front side and the rear side in
the vehicle compartment (air auditioning zone on front seat
side and air conditioning zone on rear seat sirle) can be
carried out independently from each other I'urther, the
present invention may be applied to a vehicle air condition-
ing apparatus where thc tcmpcraturc adjustmcnt in thc
vchiclc compartment is carried out by a single tcmpcraturc
variable member.

Although according to the Iirst embodiment, air comh-
noned blown air is blown from the passenger seat side sale
I'ACL'low outlet 22n and the passenger seat side side
I'ACL'low outlet 22/r only in the I'ACL mode or the ii/I.
motlc, air conditioned blown air may bc blown from thc
tlnvcr scat side side FA('.E bloiv outlet 22rr and thc passcn-
gcr scat side side FACE blow outlet 22/& cvcn in thc case of
the FOOT mode, the F/D mode or the DEF mode. That is,
not only the cooled wmd rv supplied to passengers of a
vehicle when the air conditioning state is a conling state but
also warm wind may be supplied to passengers of a vehicle
from side FACE blovv outlets when air conditionin state is
a vvarming state.

Althou h accortling to thc tirst and thc second embodi-
ments the driver seat side and the passenger seat side center
gnlles 41a and 41/r as well as the dnver seat side aml the
passenger seat side side grilles 42u and 42b are lixed to the
instrument panel 39, the respective grilles may be attached
to storing members in a state where the respective grilles are
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supported pivotably in left and nght direction or respecuve
gnlles may be auached to stonng members in a state where
the rcspcctivc gnlles arc supported pivotably in up and down
direction. In this case, thc main bodies of thc grillcs may be
used as blow condition changing member

Although as the swing louver«, both of the swing louvers
43 pivotably moving in left and right direction and thc swin
louvcrs 46 pivotably moving in up and down direction arc
installed to the respective I'ACL'low outlets, only either of
the swing louvers 43 pivntably moving in left and right ic
direction and lhe swing louver« 46 pivotably moving in up
and down direcuon may be inslalled to the respecuve FACE
blow outlets.

Althou h the swing ranges (swing range, swing angle) of
the swing louvcrs 43 anil 46 of the driver scat side center and is
side FACE blow outlets 2ln and 22a are equalized, they may
be difi'erenl from each other. Further, the swing ranges of the
swing louver« 43 and 46 of the passenger seat side center
and side FACE blow outlets 2lb aml 226 are equalized, they
may be different from each nther.

Further, lhe swin ~ speeds of lhe swing louver« 43 aml 46
may be accelerated by shortening stoppage time penod at a
swing end or a midway of the swing range of each of the
swing louvers 43 and 46 such that the wider the swing
ranges of thc swing louvcrs 43 and 46, lhc shorter the .,
stoppage time periods Convcrscly, thc swin spcccls of the
swing louver« 43 anil 46 may be retarded by prolonging the
stoppage time periods at a swing end or a midway of the
swing range of each of the swing louvers 43 and 46 such that
the narroiver the swing ranges nf the swing louvers 43 and
46, the longer the stoppage time periorls of the swing louvers
43 and 46.

I'urlher, directions of starting to swing the swing louvers
43 and 46 on the driver scat side and thc passcngcr scat side
may bc directions whcrc directions of blowing air conCh- ss
tioncd blown air bccomc proximate to each other anil
directions of starung lo swing lhe swm ~ louver« 43 and 46
on lhe driver seat side anil lhe passenger seal a«le may be sel
to directions where directinns of blnwing air conditioned
blown air become remote from each nther. I'urther, direc-
tions of starting to siving thc swing louvcrs 43 and 46 of the
driver scat side ccntcr FACE blow outlet 21a anil ihc driver
scat side FACE blow outlet 22a may bc sct to directions
where directions of blowing air comhuoned blown air
become proximate to each other and directions of startrng to
swing the saving louvers 43 anil 46 on the center and the side
may be set to directions where directions of blowing air
conditioned blown air becnme remote from each other The
same ocs with thc passcngcr scat side.

Althou h regardless of changes in swing ranges of the sc
savin louvers 43 and 46, thc swing cycles of ihc swin
louvcrs 43 and 46 arc sct to constant pcriocls and the
narroivcr thc swing ranges of thc swing louvcrs 43 and 46,
the slower lhe swing speeds of lhe swing louver« 43 aml 46
are sel, the narrower the swing ranges ol the swing louvers
43 and 46, the longer the swing cycles of the swing louvers
43 and 46 may be set and the sloiver the swing speeds of the
savin louvcrs 43 and 46 may bc sct.

Althou h an explanation has been given of examples
where the blow rhrection variable member or the blow wind
amount variable mcmbcr for changing blow direction or
blown air amount of air conditioned blown air is used as
blow condition chan nng member for changing blow con-
d«ion of air condiuoned blown air blown from blow outleks,
as lhe blow comhtion changing member, blow posiuon ss
variable member for changing bloiv position (blow height,
blow width) of air conditioned blown air may be used

Further, when as solar radiauon amount detecting
member, the elevation of the sun at time anil day anil solar
rarliation direction in respect of a current pnsition of a
vehicle are stored to a microcomputer of a car navigation
system, an output signal from thc car navigation system may
bc read by the air conditioner ECU as a solar radiation
sensor signal

Although examples where the present invention is applied
to the blnw condition changing devices nn the front seat side
of thc vchiclc, thc present invention may lic applied to blow
conclition changing dcviccs on an intcrmcdiatc scat side and
a rear seal side of lhe vehicle

I urther, origin points of swinging of the blnw condition
changing member of the swing louvers 43 and 46 or the like
may bc disposed on thc side of thc side windows at vicinities
of thc liloiv condition changing mcmbcr or may bc disposed
on thc side of thc passcngcrs of thc vchiclc.

Il is prelerable that seuing operauon can be earned out on
a liquid crystal element (rhsplay) of an air conditioner
operation panel, the setting operation can be carrierl out by
special sivitchin operation or thc setting operation can bc
carncd out by a communication input from an cxmrnal
ilevice (for example, remote controller) such that correction
or change can be performed in accortlance with seal position
(poinuon) of passengers of a vehicle or preference of pas-
sengers of a vehicle. particularly, what is necessary for
correcting in accordance with the seat position of passengers
of a vehicle or prcfcrcncc of passcngcrs of a vchiclc rcsirlcs
in whether thc bloiv condition changing mcmbcr of thc
swing louvers 43 and 46 or the idee are directed to passen-
gers ol a vehicle when inner air temperature is very high or
to which direcuons the member are directed or whether
swing ranges of the blow condition changing member are set
widely or narrowly and so on.

Althou h thc prcscnt invention has bccn dcscribcd in
connection with the prelerred embodiments thereof with
reference lo the accompanying drawings, it is lo be noted
that varinus changes and modifications will be apparent to
those skilled in the art Such changes and modifications are
to bc understood as being included within thc scope of thc
prcscnt invention as define in thc appcndcrl claims.

What is claimed is:
I. An air conditioning apparatus for a vehicle having an

air comhuomng zone in the vehicle, comprising.
an air conditioning unit having an air nutlet for controlling

an air-conditionccl air to blow toward thc air condition-
ing zone;

blow contlilion changing means for changing at least one
of blow condition including a blow range, blow
position, blow angle, blow zone anil lilown air amount
of said air-conditioned air, said blow condition chang-
ing means being mounted bctivccn said air outlet and
thc air conditioning zone;

an actuator for savin ing said blow cnnrlition changifig
mean~;

cooling load detecting means for rlctccting a cooling load
in thc vchiclc;

swing range setting means for setting a swing range of
said bloiv condition changing means according to said
cnoling load detected by said coohng load detecting
means; and

blow condition control means for controlling sa«l actuator
to reduce a awing speed of said blow condiuon chang-
ing means in proportion to a reductinn of said swing
range set by said sivmg range setting, means.
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2. An air condiuoning apparatus accortlmg to claim 1,

wherein said swing speed of said blow condiuon control
means is rcduccrl by prolon ing a stopping period or a
slowed swing penod of said blow conihuon changing
means.

3. An air condiuoning apparatus accortlmg lo claim 1,
wherein

s;nil swing range setting means reduces said swing range
in proportion to an increase nf said cooling load
detected by said cooling load detecting means; and lo

s;nil swing range aching means increases saitl swing range
in proportion to a decrease of said cooling load detected
by said cooling load detecting means

4. An air conditioning apparatus according to claim 3,
whcrcin: is

said cooling load to be detected by said cooling load
dctccting means includes at least onc of a blown air
amount at an upper portion of said air outlet, a blower
capacity, an applied voltage lo a blower motor, an
internal lemperalure of the vehicle, a lemperalure dif-
ference between a predelermined temperature and said
internal temperature nf the vehicle, a solar radiation
amount, a solar radiatinn direction, vehicle speed, an
internal humidity of thc vchiclc, an external
tcmpcraturc, a tcmpcraturc of an air after passin
through an evaporator, a blown air temperature, a seal
temperature, a steewng wheel temperature, aml a alon
temperature.

5 An air conditioning apparatus according to claim 1,
wherein io

the;nr condiuoning zone includes a lirst air comlrtionin ~

zone and a second air conditinning zone;
s;nil air condiuonin ~ unit controls a temperature of said

first air conditioning zone and said second air cond&-

tinning zone mdividually; 33

s;nil blow comhuon changing means includes a lirst blow
condition changing means mounted between said air
outlet and said first air conditioning zone, and includes
a second blow condition changing means mounted

30bctwccn said outlet anti said second air conditionin
zone; aml

said swing range setting means sets a first swing range of
said first blow condition changing means according to
a first cooling load of said lirst air condiuonmg zone,
anil sets a scend swing range of saitl second blow
comhtion chan nng means according to a seconrl cool-
ing load of said second air conditioning zone individu-
ally.

6. An air conditioning apparatus according to claim 5,
3

whcrcin:
said cooling load detectmg means includes a solar radia-

tion amount rlctccting means for dctcctin whcthcr one
of said first and second air conditioning zones is
receiving a solar radiation, aml

said swing range setting means rcduccs onc of said hrst
swing range anti sairl second swing range correspond-
ing to said one of said firm and seconil air comlrtiomn ~

zones receiving said solar radiation.
7 An air conditioning apparatus according to claim 5,

wherein
s;nil cooling load detecting means inclutles sailer radiation

amount detecting means for detecting whether a crew is
receivin a solar radiatinn; and

s;nil swing range setting means reduces one of said lirsl as
swing range and said second swing range correspond-
ing to said crew receiving said snlar radiation

8. An air conditiomng apparatus accorihng to claim 5,
wherein said swing range setting means increases one of
said first swing range and said second swing, range corre-
sponrling to one of said first and second blow condition
changing means which is closer to a stccring whccl of thc
vchiclc.

9 An air conditiomng apparatus accorihng to claim 1,
wherein.

said cooling load detecting means includes snlar radiation
direction detecting means for rlctccting a solar radiation
direction; and

said swing range setting means rcduccs said swing range
in proportion to an increase of an angle formed between
a front direction of lhe vehicle and said solar radnition
direction detected by said solar radiation rlirection
detecting means

111 An air conditionin apparatus according to claim 1,
whcrcin:

said air conditioning apparatus has at least two of said
blow condition changing means, and

said swing range setting means reduces sa«l swing range
in proportion to a tlecrease of a number of said blow
cnndition changing means which is in operation

11. An air cnnditioning apparatus for a vehicle having a
right side air conditioning zone and a left side air condi-
tionin zone in thc vehicle, comprising

an air conrlitioning unit having a right side air outlet for
blowing an air-conditioncrl air toward thc right side air
conditioning zone and a lefL side air oullel for blowing
sairl air-comhuoned air toward lhe lefl side air comh-
tioning zone, said air conditioning unit being, for con-
trolling a temperature of said right side air conditioni fig
zone and said left side air conrlitioning zone indivirlu-
ally;

right side blow condition changing means for chan in at
least one of blow condiuon inclurhng a blow range,
blow post«on, blow dirac«on, blow angle, and blow
zone of. said air-conditioned air blown from saitl nght
side air outlet, at least in a horizontal direction;

left side blow condition changing means for changing at
least one of bloiv condition including a blow range,
blow position, bloc. direction, blow angle, and blow
zone of said air-conditioncrl air blov n from said left
side air outlet, al least in a horrzontal threcuon,

a nght mde actuator for swinging sa«l nght side blow
condition changing means,

a left side actuator for swinging said left side blow
cnndition changing means,

conling load detecting means for detecting a cnoling load
in thc vchiclc;

swing range setting means for setting a right side swing
ran e of said right side blow condition changing mmins
anil a lail mde swing range of said left side blow
condition changing means individually according to
sairl cooling load detected by said cooling load detect-
ing means;

swing cycle settin means for setting a right side swing
cycle of said right side blow condition changing mmins
and a left side swing cycle of sairl left side blow
condition changing means equal to onc another;

blow comlinon control means for conlrolhn ~ said nght
side actuator and said lett side actuator according to
sairl right and left swing ranges anil said nght and left
side swing cycles, respectively in such a manner that
swing directions of said right side blow condition
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changing means anil said lail side blow comliuon
changing means are opposite.

12. An air conditioning apparatus accorrlin to claim ll,
whcrcin said blow conrlition control means has a synchro-
nizing means fnr synchronizing a hrst timing when said right
side bloiv cnndition changing means reaches its left swing
end with a second timing when said lait side blow comliuon
changing means reaches its nght swing end.

13. An air conditioning apparatus accorrlin to claim ll,
whcrcin:

&0
s;nil air conditioning unit lurlher includes a center outlet

mounted between said mghl s«le air outlet and said left
side air outlet for blowing said air-conditioned air;

s;nil air comhliomng apparatus further inclutles center
blow condiuon changing means for changing at least

&5
onc of said blow condition of said air-conditioned air
blown from said ccntcr outlet; and

s;nil swmg range setting means further seas a center swan ~

ran e of. said center blow condinon changing means
in&lependenlly of said nghl and leg side swing ranges
when said coohng load detected by said cooling load
detecting means at a nght side of a crew is dilferent
from said coohng load detected by said cooling load
dctccting means at a left side of said crew.

14. An air conditioning apparatus according to claim 13,
wherein said swing range selung means increases one of
said nght side, left side and center swing ranges corresponrl-
ing to one nf said right side, left sirle and center blow
condition changing means which is closest to a steering
wheel of the vehicle

&0
15. An air conditioning apparatus accorrlin to claim ll,

whcrcin:
said cooling load to bc dctcctcd by said cooling loarl

dctccting means includes at least onc of a blown air
amount at an upper portion of said air outlet, a blower

35
capacity, an applied voltage lo a blower motor, an
internal temperature ol. &he vehicle, a temperature dif-
ference between a predetermined temperature and sa&d

internal temperature nf the vehicle, a solar radiat&on
amount, a solar radiation direction, vchiclc speed, an

30internal humidity of thc vchiclc, an cxtcrnal
tcmpcraturc, a tcmpcraturc of an air after passin
through an evaporator, a blown air temperature, a seal
temperature, a steemng wheel temperature, aml a alon
temperature

ff&. An air conditioning apparatus accnrding tn claim 11,
whcrcin:

said cnoling load detecting means includes solar radiat&on
amnunt detecting means fnr detecting whether nne of
said right side and left side air conditionin zones is,
rccciving a solar radiation; and

said siving range setting means reduces one of said right
side and left side swing ranges corresponding lo sairl
onc of said right sirlc and left side air conditionin
zones receiving said solar radiation.

17. An air condiuoning apparatus accorthng 0& claim 11,
wherein.

s;nil cooling load delecung means includes a solar radia-
tion amount detecung means lor detecting whether a

creiv is receivmg a solar radiation; and 00

s;nil swing range setung means reduces one of sat&1 right
side swing range aml said lell side swing range corre-
sponding tn said crew receiving sairl solar radiation

lg. An air conditioning apparatus accnrding tn claim 11,
whcrcin: 05

said air conditioning apparatus has at least tivn of sa&d

blow condition changing means; and

said swing range setting means reduces sa«l swing range
in proportion tn a decrease of a number of said blnw
cnnditinn changing means which is in operation

19. An air conditioning apparatus for a vehicle having an
air conditioning zone in thc vchiclc, comprising;

an air conditioning unit having an air outlet for controlling
an air-conditioned air to blow toward lhe air condition-
ing zone,

blow conrlilion changing means for changing al least one
of blow condition including a blow range, blnw
position, blow angle, blow zone anti blown air amount
of said air-conditioned air, said blow cnndition chang-
ing means being mounted bctivccn said air outlet and
thc air conditioning zone;

an actuator for sivinging sairl blow condition changing
means,

cooling load delecung means for detecting a cooling load
in ihe vehicle;

swing range setting means for setting a swing range of
said bloiv condition changing means according tn said
cooling load dctcctcd by said cooling load dctccting
nicans;

swing ran 0 limiting means for limiting said swin range;
anil

blow condition control means for controlhng sa«l actuator
in such a manner that 0 swing cycle ol said blow
cnnditinn changing means is kept constant when said
swing range is limited by said swing range limiting
means

20. An air comlitioning apparatus according to claim 19,
whcrcin said bloiv condition control means adjusts a swing
spec&1 ol said ldow comhuon changing means al 0 point
adlacenl lo said limited swing range

21. An air conditioning apparatus according to claim 19,
wherein said blow cnndition control means controls said
actuatnr to expand said siving range to an oppnsite side to
sairl limited swing range.

22. An air comlitioning apparatus according to claim 19,
wherein.

said swing range setting means reduces sa«l swing range
in proportion to an increase of said cooling load
detected by said cooling load detecting, means; and

said swing range setting means increases said swing range
in prnportion to a decrease of sa&d cooling losel detected
by said cnolin load dctccting means.

23. An air conditioning apparatus for a vchiclc having a
tron& side air conditiomng zone and a rear side air comh-
uoning zone in the vehicle, composing.

an air cond&boning umt having an air outlet installed m the
front side air conditioning zone for controlling an
air-cnnditioned air to blow toward the front side and
rear side air conditioning zones;

blow cnndition changing means for changing at least onc
of bloiv condition including a blow ran c, blow
position, ldow angle, blow zone and blown air amount
of smd air-con&hlioned air, sat&1 blow comb«on chang-
ing means being mounted between said air outlet and
the front side air conditioning zone;

an actuator for sivin ing said blow cnnrlitinn changing
mean~;

conling load detecting means for detecting a cnoling load
in the vehicle;

swing range setting means lor setung a swing range of
said bloiv condition changing means according tn said
cnoling load detected by said coohng load detecting
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means such that said swing ran e of saitl blow conch-
tion changing means is increased in pmportion to a
decrease of said cooling, load detected by said cooling
load detecting means; anil

blow comlition control means for controlling saitl actuator
to expand said swing range such that a blown air
amount to said rear side air condiuonrng zone is
increased.

24. An air conditionmg apparatus according to claim 23,
whcrcin:

s;nil cooling load detecting means inclutles sailer radiation
direction delectin ~ means for delecnng a sofar radiation
direction; and

said swing range setting means rcduccs said siving range
in proportion to an incrcasc of an angle formed between
a front direcuon of lhe vehicle and said solar radiauon
direcuon detected by said solar reuluition direction
detecting means.

25. An air conditioning apparatus for a vehicle havmg a
right side air conditioning zone and a left side air cond&-

tioning zone in thc vchiclc, comprisin:
an air conditioning unit having a nghl side arr outlet for

blowing an air-conthuoned air toward lhe nght side air
conditioning zone anil a left side air outlet for blowing
said air-conditioned air toward the left side air cond&-

tioning zone, said air conrlitioning unit being for con-
trolling a tcmpcraturc of said right side air conditionin
zone anil sairl left side air conditioning zone inrlividu-
ally,

right side blow condition changing means for changing at
least one of blow condition including a blow range,
blow position, blow direction, blow angle, and blow
zone of said air-conrlitioncd air blown from said ri ht
side air outlet, al least in a honzontal direction,

left side blow condition changing means for changing at
least one of blow condition including a blow range,
blow position, blow direction, blow angle, and blow
zone of said air-conditioned air blown from said left
side air outlet, at least in a horizontal direction,

a right side actuator for swing,ing, said right side blow
condition changing means;

a left side actuator for swinging said left side blow
comhtion changing means,

a solar radiation amount detecting means for detecting a
solar radiation amount and a solar radiation direction of
the vehicle;
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swing range «clung means for setting a nght side swing
range of said right side blow condition chang,ing means
and a left side swing range of said left side blow
condition changing means indivirlually accorrling to
said solar radiation amount rlctcctcd by said solar
radiation amount detecting means, anil for adjusting
sairl nghl stile swing range and sa«l left s«le swing
range inrlividually accordin ~ to said solar raduition
direction detected hy said solar radiation amount
detecting means; and

blow condition control means for controlling said right
side actuator and said lett side actuator according to
sairl nght side and left side swing ranges tuljustetl by
sairl swing range sethng means.

26. An air conditioning apparatus for a vehicle having an
air conditioning zone in the vehicle, comprising

an air conditioning unit having an air outlet for controlling
an air-conditioned air to blow toward the air condition-
ing zone,

blow condition changing means for changing at least one
of blosv condition including a blow ran c, blow
position, blosv angle, blow zone and lilown air amount
of smd air-conrhtioned air, sairl blow comb«on chang-
ing means being mounted between said air outlet and
the air condiuomng zone,

an actuator for ssvinging sairl blow condition changing
means;

cooling load detecung means for detecting a cooling load
in the vehicle;

swing ran c setting means for setting a swing range of
said blow comlition changing means according to said
cooling load dctcctcd by said cooling load dctccting
means, aml

blow condition control means for controlling said actuator
to maintain a swing cycle of sairl blow condition
changing means constant.

27. An air comlitioning apparatus according to claim 26,
wherein.

said swing range setting means reduces said siving range
in proportion to an increase of sairl cooling load
dctcctcd by said cooling load dctccting means; and

said swing range seuing means increases sa«l swing range
in proportion to a decrease of said cooling load detected
by said cooling load detecting means.


