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In a vehicle air conditioner, a hrst air-conditioning contml
value is calculated based on a surface tempemture detected by
a non-contact temperature sensor in a temperahire detection
area of a passenger compartnient When it is determined that
an obstacle exists betw emi the temperature detachon area and
the non-contact tcmpcraiure sensor, a second air-condition-
ing contmi value is calculated according to a teniperature
information tliat is influenced less by the obstacle than the
detected surface temperature When it is determined that the
obstacle does not exist. an air conditioning state of the pas-
sen er compartment is controlled based on the first air-con-
ditioning control value. Whmi it is dctermuicd diat thc
obstacle exists, thc lirst air-conditiorung control value is cor-
rected to appmach the second air-conditioning control value
to calculate a corrected air-conditioning control value. so that
the air conditioning state can be contmlled satisfactorily

17 Claims, 15 Drawing Sheets
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FIG. l58



U.S. Patent Mar. 3,2009 Sheet 13 of 15 US 7,497,251 B2

FIG. 16



U.S. Patent Mar. 3,2009 Sheet 14 of 15 US 7,497,251 B2

FIG. t7A
Xb Xc

FIG. t7B
Xb Xc



U.S. Patent Mar. 3,2009 Sheet15 of 15 US 7,497,251 B2

FIG. 18B Xd



LJS 7,497,251 B2
1

VEHICLE AIR CONDITIONER

( ROS) Rl i ill:Rl IN('l I TO Rl 1I.A111D
APE I,I('Al'ION

This application is based on Japanese Patent Applications
No. 2003-3S6979 liled on Nov. 17, 2003 and No. 2004-
239670 liled on Aug. 19, 2004, lhe disclosure of which is
11'icofpoi'sled hci'cul bv I'cfcrcflcc.

i it

FIELD OF THE INVENTION

Thc picscul ulvcnhou iclalcs 10 B vchlclc Bir conditioner
having a non-contact temperature sensor that detects a surface
temperature of a passenger within a passenger compartment
iu uou-colttact so th'll 'ul Blr couditloulug stBtc hl ihc passen-
ger compartment is contmlled.

IJACKOROUND OF THE INVENTION
lo

In an air conditioning system for a vehicle, a surface tens-
perature fe... face skm temperature of a passenger) in a
tempemchire detection area ni a passen. er comparhnent ls
detected by a non-contact temperature censor (e, infrared
idvs lcuipcralUrc scu90rj. Accouliug 10 thc sin fBcc lculpci'9-
tlirc. du Bir cond ltlouulg slate ht Ihc passen ci coulplirhucul ls
controlled to provide a comfortable air conihliomng to the
passenger frefer to JP-A-2-16S4123

However„ in the oir conditionin system. when there is on
obstacle such as a lircd cigarctlc with ml abnormal lempera- so

turc or a vmuly mirror with a room lemperalure bctw ccn the
inlbarcd rays temperature sensor tmd thc passnigcr, thc infra-
red rays tempemcture sensor detects not only the surface tent-
perature of the passenger but also the surface temperature of
the obstacle Accordingly. the air conditioning smte in the ic
passenger compartment cannot be normally controlled.

SUMMARY OF THE INVENTION

In view of the above-described problems, it is an object of do

the present invention to pmvide a vehicle air conditioner for
controllin an oir conditioning state of a passeltger compart-
ment by using a non-contact temperature sensor. In the
1 chicle air comb tioncr, an abnormal columl of tlm mr cond&-

tiomng aisle duc to mi obstacle bclw ccn thc nonconlacl tem-
perature sensor and a passcngcr cmi be effectively restnclcxh

According to the present invention, a vehicle oir condi-
tionerincludes; anairconditionin unit forconditioning oirin
a passenger compartment ol Ihc vcluclc, a non-contacl tem-
perature sensor lor detcchug a surlacc lcmpcrahirc of a tern- 0

peralurc detection area ln the passenger compartment in non-
contact; a tirst calculating means for calculating a tirst air-
conditioniim contml value. which indicates a first target air
conditioning state in the passenger compartment. based on
the detected surface temperature of the non-contact tempem- ss
lUlc 9cusor: d dclcrulllliug iuul for dchxulluiug whcthci Bu

obstacle havuig au abnormal lcmpcrduire exists between thc
lempcralurc detcchon area mid thc non-contacl lcmpcralurc
sensor: a second calculatmg nieans fbr calculating a second
air-conditioniag contml value indicating a second target air io
conditioning state in the passenger comportment according to
a temperature information when the detemlinin unit deter-
nnncs lha I the obstacle exists bctw ccn lhc lamp era lure dcl ec-
tion arcs and the uon-contact temperature sensor: and a con-
trol unit for controlling lhc air condilionuig ulul. Herc. the sc
temperature information has an influence degree due to the
temperature of the obstacle less tlmn the detected surface

tcmperaturc of the non contact tcmperaturc sensor. In llus air
conditioner, when the detemlinin unit deternlines that the
obstacle does not exist behveen the teniperature detection
area and the non-contact temperature sensor. the control unit
controls the air conditioning unit based on the first air-condi-
tioning control value. In contrast„ ivhen the determining unit
dclcrnuncs lhal lhc obstacle exists between thc lcmpcralure
dchmlion area and Ule non-contact tcmperdturc sensor, the
cmltrol unit corrects the first air conditioning control value to
be approached to the second air-conditioning control value so
as to calculate a corrected air-conditioning control value, and
the control unit controls the air conditioning unit based on the
corrected air conditioning control value.

In thc present ulveniion, because the control unu controls
thc nir conditioning umt based on the corrimted air-condition-
ing control value when it is deteunined that the obstacle exists
betwenl the temperature detection area and the non-contact
temperature sensor, the abnornial contml of the aircondition-
in state in the passengercompartment due to the obstacle can
be effectiveiy restricted.

For cxamplc, when a ifffcrencc bctw cen thc lirst air-con-
illliolullg control vtdUc aud lhc 9ccoud Bir-coudlhoulug con-
trol value is larger than a predeteunined value. the determin-
ing unit deteunines that the obstacle exists behveen the
temperature detection area and the non-contact temperature
sensor. In addition, when the detemii ning unit determinec that
the obstacle exists between the tempemture detection area
and thc non-contact lempcralurc sensor, thc control unit cal-
culates thc corrcclcd air-condiuomng control value by sub-
tracting the predetermined value front the second air-condi-
tioning control value when the first air-conditioning contml
value is smaller than the second air-conditioning contml
value, and the control unit calcuLctes the corrected air-condi-
tioning control value by adding the predetermined value to
the second air-conditioning control value when thc lirst air-
condiliotung control value is larger thun lhc second air-con-
diliotung control value.

Alternatively. cvhen the deternuning unit determines that
the obstacle exists between the temperature detection area
and the non-contact temperature sensor„ the control unit adds
the predetemlined value to the first air-conditioning control
value I o calculate the corrcm led air-cond i ho nuig control value
when thc first mr-conduiomng control value is smaller than
thc second air-conti 0 0mng control value, and the control uru1
subtracts the predetemt i ned value from the first air-condition-
ing control value to calculate the corrected air-conditioning
control value cvhen the first air-conditioning control value is
Larger than the second air-conditioning control value.

Preferably. Ihc air conditioner further includes a contact
tculpcitihuc. scusol foi dclcchug Bll tlir h:ulpcldhuc ol dlc
passcngcr compartment by contacting. In llus case, thc sec-
ond calculating nieans uses the detected air teniperature ofthe
cmt tact temperature sensor as the temperature in fonuati on tii r
calculatln the second air-conihtioning contml value. More
preferably. the non-contact tempemsture sensor includes a
skul iclupcltihuc dctcchou clean:lit lor dch:cling 11 pdssc'a-
ger s skin iculpcl ihuc d9 lhc sllrliu c lciupcratUrc of lie lcul-
pcrahirc dchmlion area. Allcrruihvcly, thc uon-contact tem-
perature sensor further includes a clothes tempencture
detection element for detecting a clothes teniperature of the
passen er. In this case. the second calculating means calcu-
Lctes the second air-conditionin contml value by ucing at
least thc clothes tcmpcrature delectnl by tlm clothes tempera-
ture dclcclion clement as thc lnnpcralure information.

More prep:rably, thc non-contact lnnpcralure sensor
includes a plurality ofdetection elements, which are arranged
for detecting in non-contact the surface tempenctmes of cor-
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rcsponduig parts scqtaratcd in thc tcmpcrature detection area,
and the determirung urut determines that the obstacle exists
between the temperature detection area and the non-contact
tenlpemture sensor when the number of the detection ele-
nicnls which hBvc subsldnllallv lhc sanlc detected surface

tempera lure is equal to or larger than a predetermined num-
ber.

Altenlatively„v hen the number of the detection elements,
which have detected surface temperature changed by equal to I c

or larger lhmi a prcdclermincd tcmpcralure al lhe same time,
Is cqudl to oi Idrgcr lhaii B picdclcrnlinixl value. tlu: dclcriniil-
ing unit determines that the obstacle exists between the tem-
perature detection area and the non-contact temperature sen-

I
soi.

Alternatively, when the dctectcd surface temperature of
predeternlined detection elements among the plurahty of
dcitwlion clcnu:nts changes by cxlual lo or larger than a prc-
det emiined

tern

pemsture. the determining unit determines that
the obstacle exists between the tempemsture detection area
dnd thc non-contact Icmpcralurc sensor. For example. thc
predetermined detection elements ofthe plurality of detection

elenlents are at least tv o detection elements separated fram -''

esch other. Alterrm tively. when thc detccted surface t cmp cr-

atu r

ofpredetermined detection elements ainung the plurality
ofdetection elements are substantially same, the derennining
unit deternlmes that the obstacle exists between the tempera- io

nlre detection area and the non-contact temperature sensor.

For cxdmplc, the prcdelcnnuied detection clemcnls arc upper
side detection elements and lower side detection elentents
anlong the plumslity of detection elements. 31

In the air conditioner of the present invention, the air con-

ditioningg

um I can include a pl ura h ty ol temp era lure adj u sling
units fi&r adjustin the temperature of air to be blown into the
passenger compartment. In this case. the firsr and second

do
calculating units calculate the first and second target tmnpera-
lurcs to be adlusted by thc tcmperaturc adluslmg umts, as thc
first and the second air-conditioning control values, respec-
tively. For example, the temperature adjusting units are
arrmigcd lo corrcspond to seats in Ihc passenger compart-
ment, the non-contact temperature sensor detects the surface
lempcralurc corresponding lo each of lhc seals ol Ihe lmn-
perature detection area, the first aod the second calculating
means respectively calculate the first and the second target
tenlpemtures corresponding to each of the seats. and the
determining unit detemlines whether the obstacle exists
bein tun Ihc non-contact tempera lure sensor and lhc lempera-
ture detection area in each of the seats. In this case. when the
dclernnning unit dctcrmincs that the obsuicic docs nol exist

i.betiveen the non-contact teniperature sensor and the tmnpera-
turc dclcction arot, the control unit controls thc temperature
adjusting units based on the first target temperature in con-
trast. when the determining unit determines thar the obsracle
exists betv een the non-contact temperature sensor and the ic
tempemsture detection area. the control unit corrects the first
tar et temperature to be approached to the second target tens-
perature so as to calculate a corrected target temperature used
as Ihc corrected air-condiuoning control value. mtd Ihc con-
trol unit controls the temperature adjusting imits based on the ss
corrcclcd target lcmpcralurc. Accorduigly, ui the velucic air
conditioner, an abnornial control of the air conditioning state

duc to an obstacle bclw ceo the non contact temperature sen-
sor and a passenger cmi be more effectively restricted.

BRIEF DESCRIPTION OF THE DRAWINGS

Other oblccts. fi:dlurcs and advantages ol'hc prcscnt
invention will beconle more apparent front the folloiving,
detailed description made with reference to the accompany-
in drav,in s. in which:

FICI. I is a schematic diagram shying an air blowin -out
pot I Bl1dngcnlcilt Bnd 0 si dl Blrdngcnn ilt in B pBsscngcl conl-
partnicnt according to a lirst embodiment ol'he present
nlvctlnon:

lil(i 2 is a schematic diagram showing an entire stnicture
ofa velucle air conditioner accordutg to the first embodiment;

FICI 3 is a schematic diagmsm shov in an infrared rays
temperature sensor according to the first embodiment;

FICi 4 is a vww show mg d driver seat side detection portion
of Ihc uifrarcd rays lcmpcralure sensor according lo lhc firsl
muboduncnt:

lil(i 5 is a floiv diagmm for performing a front air condi-
tioning control or a rear air conditioning control of an air
conditioning controller according to the first embodiment;

FICI. 6 is a graph ahois ing a control map for detemtinin an
ins tdclou I side air mode in the front air cond it ionuig control in
FIG. 5,

FICi 7 is a graph show ing a control map for dctcnnirung an
air outlet mode in the front or rear air conditioning control in
111(i 5,

FICI S is a graph slmwing a control map for determining a
blower voltage in the front or rear air conditioning control in
FIG. 5,

FICi 9 is a flow charl for calculaung a target blowuig-out
temperaturc ofair blow n out to a right rot1 side seat ui thc air
conditioning control in FIG 5 according to the first embodi-
irlcnt;

FICI. 10 is a flovv chart for calculating a target blowin -out
temperature of air blown out to a left rear side seat in the air
condiliotung control in FIG. 5 according to thc lirst embodi-
nlcnl;

FICi 11 is 11 tlow churl Ioi calculating B Idigcl blowing-out
temperature of air blown out to a right rear side seat in an air
cmtditio ning control in I 'ICi. 5 according to a second embodi-
ment of the present invention;

FICI 12 is a flov, chart for calculating a target blowing-out
temperature of air blown out to a left rear side seat in the air
conditioning control m FIG. 5 accordutg lo the sinond
muboduncnt:

lil(i 13 is a view showing an arrangement of an assistant
seat side detection ponion of an infrared rays tempemsture
sensor accordin to a third embodiment of the present inven-
non:

FICI. 14 is a flovv chart for calculating a target blowin -out
tcmpcralurc of air blown out to a lcl'I rear sale scat actorduig
lo Ihc flurii tnlboiiinlcnn

lil(iS. 15A and 15l3 are views showing a teniperature-
detected state of the assistant seat side detection portion of the
infrared rays temperature sensor according to the third
embodiment:

FICiS. 16A and 16B arc vttsvs showing a lcmpcralurc-
detected state of mi assistant seat side detection portion of an
infmsred mays tempemsture sensor accordmg to a tiiurth
embodiment of the present invention„

FICiS. 17A and 17B arc vttsvs showing a lcmpcralurc-
dclinlcd stale of mi assistant scat side detixuon portion of an
infmsred rays temperature sensor according to a fifth embodi-
ment of the present invention; and
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FIGS. 18A und 18B are views showuig a lcmpcraturc-
detected state of an assistant seat side detection pouinn of an
infrared rays temperature sensor according tn a sixth embndi-
ment of the present invention

DETAILED DESCRIPTION OF THE PREFERRED
I:MI IOI ) I M I i N'IS

First Embodiment
I it

A lira( cmboduncnt of thc prcscnl uivention will be now
descnbcd with rcferencc lo FIGS. 1-10. In Ihe first mnbudi-
iliciil, d vclili lc Bii'oiidi (toilet iiidi pc'tide'till)'ori(rois uacll ol
air-conditionin operations of air conditioning zones I rr, lh,
I c. Id within a vehicle compartment interior (passenger conl-
partment) 1. FICi. I Is a schematic diagram showing the
arrangement of the air conditioning zones lu. IR Ic, 1 if. The
mr condiltonuig zone 10 ts located on a nght-hand side in a
front seat air conditiorung zone. Thc air condtuomng zone 16
is loca(cd on a left-hand sale in thc lium seal air conditioning
zone The air conditioning zone li" is located on a right-hand
side in an air conditioning zone of a rear seat 4 I'he air
conditioning zone Id Is located on a left-hand side in the air
conditioning zone of the rear seat 4. The arrows of FICi I
show lbont, rear. left and right directions of Ihc velnclc. FIGS.
1 and 2 show a vchiclc ~late having a nett stceun whccl.
Thcrcf0re. Ihc air conditioning zone 1a is positioned on a side
of a driver's seat 2, and the air conditioning zone I (r is pnsi-
tioned on a side of an assistant fmnt-passenger' seat 3 A
front rivght seat„a front left seat, a rear right seat and n rear left IO

seat are placed in the air conditioning zones Iu. I6, I c and Id,
rcspccuvely.

As shown in FIG. 1, tlus vclucle air condinoner has an
inierior atr conihttoncr unit portion constntclcxi with a iron(
seat air conditioning unit 5 and a rear seat air conditioning ii
unit 6 'lite front seat air conditioning unit 5 respectively
independently contmls air-conditioning states of the air con-
ditioning zones lu, IR and the rear seat air conditioning unit
6 rcspcc(tvely ittdcttcttdcntly controls air-condtttomng slates
ol tile dii coixllllollliig zoiics lc, 1ti. GoiicrBllv, tlic Bii-coil- do
dilioning state includes a temperature, an air amount tu be
blown intn the passenger compartment l„and switching
operation of blowing-out ports (i e.. air outlet mode) and the
like.

The front seat air conditioning unit 5 is arranged inside an d-

instrument panel 7 (dashboard), which is positioned most
forward ui the passcngcr compartment 1. Thc rear scat mr
condiiioning unit 6 is arranged most backward ui Ihe passen-
ger compartment I. 'I'he fmnt seat air ciiliditioning unit 5 has
a duct 50 for sending and blowing air to a fmnt seat side n f the
passenger compartment 1. An maids air introduciitg inlet 5 0a
for introducing Inside air (i.e., air inside the passenger com-
partment) from the passenger compartment I and an outside
mr uiuoducing uriel 50b for introducuig outside air (i e.r mr
outside the passenger comparuncni) from lhc veluclc cum-
partment exterior are provided in this duct 50

Further. an inside-outside atr switchin. door 51 for selec-
tively opetung and closing llm oulsule mr mtroducing inlet
506 and the inside atr introducuig inlci 50a is arrmigcd in the
ducu 50. A servomotor 510 as a dnving mcatm ts conncclcxi to ic
this inside-outside air switching door 51

Further. a centri fu al type blower 52 for generating the air
liow toward the passcngcr compartment 1 ts arrangcxI on an
mr downstream side of the outside air uitroducing uilet 506
and thc inside air tntroducuig inlet 500 willun the duct 50. The Si
centrifugal type blower 52 is constructed v, ith a vane wheel
and a bloiver motor 52u for nitating this vane wheel

Furllmrmorc. Bn evaporator 53 as an mr cooluig means lhr
cooling the air is arranaed on an air downstream side of the
centrifugal type bloiver 52 within the duct 50 A heater core
54 as an air heating means is arratmed on an air downstream
side of this evaporator 53 within the duct 50.

A partition piste 57 is arranged on an air downstream side
of(bc evaporator 53 0 ithin the duct 50. This part itton plate 57
partitions thc tnlenor of Ihc duct 50 into a dnver scat sale
passage 50c (e.g . right fmnt seat side passage) and an assis-
tant driver seat side passage 50r((e g, front-passenger's seat
side passage or left front seat side passage) Ilere, a bypass
passage 5 0e is fomted on a one side of the heater core 54 in the
driver seat side passage 50c. Tltrough the bypass passage 50e,
cool air coolmi by the et aporator 53 bypasses Ihc heater core
54 in lhc dnvcr seat side passage 50c. A bypass passage 50( is
formed on the other side of the heater core 54 in the assistant
driver seat side passage 50r(. 'I'hrough the bypass passage 50/;
cool air cooled by the evaporator 53 bypasses the heater core
54 In the assistant driver seat side passage 50d.

Air mix doors 55u. 55b are arranged on an air up stremn side
0f Ibc lmd ter core 54. Thc air mix door 550 ad( u am the ratio of
dii dil Bllloitti( pdssiiig Iliroiigli (lie llcau:r core 54 Bird Bii

amount passing thmugh the bypass passage 50e in the driver
seat side passage 500, in accordance with an open degree of
the air mix door 550 'I'heretiire. conditioned air to be blown
to the front right side air-conditiorung zone Ia can be
ad)usted.

Furllmr, thc air mix door 556 adlusts thc ratio of tm air
dttioutit passiiig tltc licalcr cote 54 Btid Btt stir Billoitlll pdssiiig
the bypass pa assoc 50fin the assistant dnver seat side pa assoc
5UJ, in accnrdmice with an open degree of the air mix door
55(r Therefore, conditioned air to be blown to the front left
side air-conditioning zone I 6 can be adjusted.

Here. servomotors 5500. 5500 as drivin means are respec-
tively conncctcxI lo Ihc air mix doors 55a, 55b Thc open
dcgrecs of thc mr nnx doors 55a, 556 arc respccuvely
ad(us(cd by the scrvomotors 550u. 550b.

lrurther, the evaporator 53 is a cooling heat exchanger
cmtstituting a v, ell-known refrigerating cycle together with a
compressor, a condenser, a liquid receiver and a pressure
reducuig device that are unillustrated. In the evaporator 53,
low -pressure rcfngcrdnl is evaporated by absorbing an evapo-
ration latent heal Irom air liow ing in lhc duct 50. so tlml air
llowuig tluough the ci aporator 53 in the duct 50 is cooled.

'I'he cnmpressor is connected to an engine of the vehicle
through an unillustrated electmmagnetic clutch 'I'he opera-
tion of this compressor is stopped and controlled by control-
ling connection and disconnection of the e)ectromagte(IC
C lit(C11.

Thc heater core 54 is d heat exchanger using cnginc coo luig
wales (lint wit(sr) of(he vcliiclc as B hctu soitrcc. This healer
core 54 i(eats the cnol air a 0 er hei ttg cooled by the evaporator
53

Further. a driver seat side face blouin -out port 560 is
opened on an air downstream side of the heater core 54 in the
duct 50. Thc dm cr scat side I me blowing-out port 56u blows
out Ihc conditioned air low ard llu: upper half of the body ol a
dnvcr sittuig on the driicr scat from tlm dnvcr scat side
passage 500. I lere, a blowing-out port switching door 56i" fiir
openingandclosingthefacebloivin -outport56ir is arranged
at mi air upstream portion of the face blowin -out port 560 in
the duct 50. This blowing-out port switching dnor 560 is
opcticxl Bird cltisixi bv'l scivoiliotor 56C Bs B driviiig iiicBlts.

A dnvcr seat sale foul blow uig-out port lor blowing-out Ihe
conditioned air to the low sr Irdlfof thc body ol'the dnvcr from
the dover seat side passage 50r and a driver seat side defni ster
blowin -out port tiir bloivin -nut the conditioned air to the
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inner surface ol'a Ibont w u&dslu aid on thc dnver's seat s&dc arc
arranged in the duct 50 although these blowing-out ports are
omitted in the dralvings

Blowing-out port switching doors for opening and closing
Ihe rcspechvc blow &ng-ou& ports are arrangixi m air up strewn
portions of Ihc dover sca& s&dc fool blowulg-ou& port mid thc
driver seat side defroster blowing-out port The respective
bio&ring-out port switch&ng doors are opened and closed by
the servomotors

Further. a front-pmsenger's scat s&dc face blow ingou& por& u!

566 is opcncd ou m& a&r downstream side oflhc hca&er core 54
in the duc&50. 1 he fmnt passenger's seat side face blowing-
out port 566 blows out the conditioned air toward the upper
hal f of the body ofa passenger sitting on the ibont-passenger* s
seat from the front-passenger's seat side passage 504.

I Iere. a blowing-out port switching, door 56&( for opening
and closing the face blowing-out port 56(& is arran ed at an air
upstream portion of the face blowing-out port 566 in rhe duct
50. Tlus blowu&g-out port sw&tclung door 564 &s opcncd and
closed by a servomotor 56( as a dr&vu&g mcmls. 20

Further. the face blowing-out ports 56&&. 56(& are arranged
on a dashboard 71o be thv&dcx) u&&o a center face air oui)0& a&

a em&ter arcs &n a vch&clc rtght-left direction (vchiclc width
d&rccuon) m&d a side Ihcc a&r outlet a I righ& and Icfi s&dcs o f the
center face air outlet

A font-passcngcr s scd& sale loot bli!wulg-UUI port lor
bio&ring-out the condit&oned air to the lower half of the body
ot tbe tront passenger fnml the trout-passenger s seat side

pass l e 5UJ. and a front-passenger's seat side defroster blov-
in -out port filr blowing-out the conditioned air to the inner 30

surface of the front windshield on the front-passen er's seat
side arc arrangcxl u& flm duct 50 althuugh thcsc blowing-out
ports are onuued u& Ihe draw u&gs.

Blowing-out port switching doors for opening and closing
31

Ihe rcspechvc blow &ng-ou& ports are arrangixi m air up strewn
portions of Ihc Iron&-passenger*s seal sale loo& blowing-ou&
port and the front passenger's seat side defroster blov ing out
port. The blolving-out port switching doors are openlt&vely
linked by a servomotor 56f:

do
Further. the rear seat air conditioning unit 6 has a duct 60

for sending and blowing air to the rear seat area in the pas-
senger compartment 1. Only the inside air is introduced from
the passenger compartment 1 into an inside air introducing
duc& 606 fluough an &ns&de mr introducu&g ullc& 600.

Here. 0 centrifugal type blower 62 for generating an air
flolv toward the passen er compartment 1 is arranged on Bn
mr downs&ream s&de of Ihc u&side a&r introducing duct 60h.
Thc ccn&rifugal type blower 62 is constructed with a vane
wheel and a blower motor 62a Ibr rotahng flus v&mc whccl.
'I'he vane wheel of the blower 62 is indicated in FI(i 2 as an
axial vane lvheel I lolvever. actually. the vane wheel of the
blower 62 is a centrifugal vane wheel.

I 'urther. an evaporator 63 as an air cooling means for cool-
ing the inthlduced air is arranged on an air downstream s&de of ss
the centrih&gal type blower 62 within the duct 60. A heater
core 64 as an air heat&ng means for heating the air is Brmnged
on an air downstream side of tlus evaporator 53.

A partition plate 67 is armnged on a downstream portion of
the evaporator 63 witlfln the duct 60. This partition plate 67 ii!
paruhom the iutcnor ol'hc duct 60 in(o a rear ughi side
passage 60a (&.c., drtver's scat s&dc passage) and a rear lct&

side passage 60d (i e., front-passenger'3 seat side passage)
Herc. d bypass passage 600 &s formed on a one side of the

healer core 64 &n Ilm rear ngh& sale passage 600. Tluough the Si

bypass passe e 60e. cool air cooled by the evaporator 63
bypasses the heater core 64 in the rear right side passage 600

A bypass passage 60( &s foun&xl ou thc other s&dc of thc
heater core 64 in the rear left seat side passage 60&(. 'I'hrough
the bypass passage 60f, the cool air cooled by the evaporator
63 bypasses the heater core 64 in the rear left seat side pa assoc
60&I.

Air mix doors 65U. 65b are arranged on an airupstremn side
of Ihc lmd&cr core 64. Thc a&r mix door 65U ad) uam the ra no of
dn Bu dn&CUBI passulg IhroUgh Ihc hcah:1 core 64 dnd rul Bu
amountpassingthrou hthebypasspassage60einthecoolair
flowing in the rear right seat side passage 600, in accordance
with an open degree of the air mix door 650

The air mix door 65b adjusts the ratio of an air amount
passing throu h the heater core 64 and an air amount passing
tluough thc bypass passage 60( ul thc cool a&r passu&g thc rear
left scat sale passage 60d. m accordance w &Ih m& open degree
of the air mix door 656.

Servomotors 650U, 6506 as a driving n&cans are respec-
tively connected to the air mix doors 65U, 651& 1be open
depees of the air mix doors 65U, 65(& are respectively
ad)usted by the servomotors 650a. 6506.

Herc. thc evaporator 63 is p&ped and coru&ected u& parallel
w&th Ihc above cvapora&or 53. and &s a hcm& exchanger consii-
h&tiag one constructional element of the above well-known
refrigerating cycle

I'he heater core 64 is a heat exchanger using the engine
cooling water (wartu water) of the vehicle as a heat source.
The heater core 64 is connected to the above heater core 54 in

parallel Ihcrew ith, and heats thc cool a &r a liter bcu&g cooled by
thc evaporator 63.

I!urther, a rear rig)&t face blolvin -out port 660 &s opened o&1

an air dolvnstream side of the heater core 64 in the rear right
a&r passage 6UC ivithin the duct 60. 'I'he rear right face blow-
in -out port 66a blows out the cond&tioned air toward the
upper halfof the body of a passenger sitting on the ri ht-hand
sale (i c., Ihc rear side of Ihe dm cr seal) ol a rear scat from Ihe
rear rtgh& mde passage 600.

A rear lcl't face blowing-out por& 66b &s opened on an air
downstream side of the heater core 64 m the rear left side
passage 60&( within the duct 6U. 'I'his face blowing-out port
66(& bio&vs out the conditioned air tov ard the upper half of the
body of a passenger sitting on the left-hand side (i.e.. the rear
sale of flic &Isa&st ul& dill& 1 scdl) of fllc &car si dt flout thc real
lclt s&dc passage 604.

Here, a Ihce door 660 for opm&ing and clos&ng thc rear r&ght
face blowing-out port 66U is armlnged in an air upstream
portion of the rear right face blowing-out port 660. 'Ii&is

blowu&g-out port slvitclung door 66U is opened and closed by
a servomotor 6600 as a driving means.

S&m&larly, a face door 66d for opm»ng and clos&ng Ihe rear
left lace blowu&g-Uu& por& 666 &s arranged &n an a&r upstream
por&ion of the rear leli Ihcc blow&ng-out port 666. Tius blow-
ing-out port switching door 66(& is opened and closed by a
servomotor 660d as a drivin means

A rear right side foot blowing-out port for blowing out the
conditioned air to the lower half of the body of the rear seat
rtght-hand side passcngcr from thc rear ngh& s&de passage 60c
is arranged &n Ihc duc& 60 al&hough th&s rear right s&dc foot
blow &ng out port is omihed in thc drawings.

I!urther, a foot door tbr openin and closing this foot bklw-
ing-out port is arranged in an air upstream portion of the rear
ri ht side foot blov,in -outport. This foot door&s opened and
closed by the servonultor 6600.

S&m&larly, a rear left side foot blowu&g-ou&port Ibrblowulg
out thc

cond &t&oned

a &r to thc lower halfof thc body of thc rear
scat left-hand side passcngcr from thc rear lcfl sale prlssagc
604 is arranged in the duct 60 although this foot blowing-out
port is omitted in the dmlwings A fbot door for opening and
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closing tlus rear Iclt side loot biowuig-out port is arranged in
an air upstream portion of this rear left side fiiot blov ing-out
port. This foot blowing-out port switching door is opened and
closed by the servomotor 6604

Further. an electronic controller (hereinafter called an air
conditioning ECU 8) for controlling each of the air condition-
ing opcrauons of thc front scat air conditiomng umt 5 and the
rear scat air conditionuig unit 6 is provided m the v chicle mr
conditioner.

An outside air teinperature sensor 81, an engine-cooliitg i it

water temperature sensor 82, solar radiation sensors 83a (83 )
and 836 (83). a front seat side evaporator temperunire sensor
86 and a rear seat side evaporator temperature sensor 87 are
coiuux ted to thc air conditioning ECU 8.

lhc outside air tmnpcra lure sensor 81 detects mi outside mr
tenipemture outside the passenger compartinent. and an out-
side air temperature signal 'I'am corresponding to the detected
tenipemture is outputted to the air conditioning I'.(:U 8 'I he
cooling water temperature sensor 82 detects u cooling water
tempemsture of the engine. and a cooling water temperature zo

signal Tw corresponding to the dc(ected temperature is out-
puttcd to thc mr conditionuig ECU 8.

1he solar radiation sensors 83a and 836 are positioned on
an upper surface of the instmment panel 7 (i e., at an inner
side of the front windshield) at an approximate center area in
the vehicle right-left direction. The solar radiation sensors
83a und 836 are respectively arran ed to faces right side and

left side of thc vcluclc to detect sular radiahon mnounts
irradiated to the dnvcr seat side (i.c., right seat side) and thc
assistant driver seat side (i e, left seat side). so that solar io
radiation signals I'sDr and I'sPa detected by the solar radia-
tion sensors 83ir and 83/i are respectively outputted to the air
conditioning ECU 8 corresponding to the detected soLar
radiation amounts

lhc inside air tcmperaturc sensor 84 dc(cuts an mr tern- is
peraturc in the air coudiuoning zones Ia, 1b, and outputs an
inside air tempcraturc signal TrFr corrcspondm to the
detected inside air temperature to the air conditioning I I('U 8.
Similarly. the inside air teniperature sensor 85 detects an air
temperature in the air conditioning zones Im Ii/. and outputs so
an inside air tempemsture signal TrRr corresponding to the
detected uisidc air tcmpcra lure to thc mr condiuomng ECU 8.

In tlus case. Ihcrmistors are used as thc air temperature
smisors 84 and 85 Rir detecting the air 1cmpera1urc in contact.

'lite front seat side evaporator temperature sensor 86
detects an air temperature immediately after passing tltrough
the front seat side evaporator 53. and outputs an evaporator
tempemsture signal TeFr corresponding to the detected tem-
perature of thc evuporator 86 to the mr conditiomn ECU 8.
Thc rear seat side evaporator temperature sensor 87 detects an o

mr tmuperature nmneihately after passuig tluough the rmir
seat side evaporator 63, and outputs an evaporator tiunpera-
ture sigttal Tegr corresponding to the detected temperature of
the evapomstor 87 to the air conditioning E('U 8.

Temperature setting switches 9. 10. 11. 12 are respectively su

provided for seuing desirable tcmpcratures TsetFrDr. Tsct-
Frpa, TsctRrDr, TsctRrpa, which will be mput ted to the air-
conditioning ECU, of the mrcondiuoiun zones 1a, lb. Ic. 14
by a passenger I he teiiiperahtre setting switches 9-12 are
connected to the air-conditioning I I( IJ 8 Displays 9a. I(la, ii!

11a. 12a for displaying the setting contents of the desirable
tempemshtres. etc. are respectively arranged in the vicimty of
thc tmnpcrature setting switches 9, 10, 11, 12.

As a non-cont uct tcmpcra lure sensor, an infrared rays tem-
perature smisor 70, connixtcd with an uiput sale of the mr ss
conditioniim II('l.l 8, is arranged at a front side on a ceiling
portion approximately at the center area in the vehicle nght-

left direction. That is, thc mfrarcd rays tcmpcrature sensor 70
is positioned at an upper side of the solar radiation sensor 83

'I'he air conditioning li('I.J 8 is a well-known device con-
stnicted with an analogidigital converter. a microcomputer,
etc The air conditioning ECIJ 8 is constnicted such that
output signals respectively outputted fmm sensors 81, 82, 83
(83a, 83b), 84, 85. 86, 87 and switches 9, 10, 11, 12 are
analog/digital corn crtcd by thc analog/digimil convcrtcr and
are inputted to the micmcomputer

I'he microcomputer is a well-known microconiputer con-
sthicted with a memory such as a RDM, a RAM. etc . and a
CPU (central processing unit)„etc. When an ignition switch is
turned on. electric power is supplied fmm an unillustrated
bahery to 1hc nucrocomputcr.

Thc uifrarcd rays tmuperature smisor 70 is consuuctcd with
thermopile detection elements ivhich detect an electromotive
force chmige corresponding to a change of infmsred rays inci-
dent from a detection object as a teniperature change

The infrared rays temperature sensor 70 includes a driver
seat side detection portion 71 (hght seat side detection por-
tion) and an assistant scat side dctcctiou portion 72 (leli scat
sale detection pohion), which are rcspcctivcly pmvidcd with
the plural detection elements that are arranged in predeter-
nuned shapes

As shown in FJ(i 3, infrared mys. msdiated from the detect-
ing object of the front right air conditioning zone Ia and the
rearm ght air conditioning zone Ic. enter to the driver seat side
dchxtion portion 71 duough a ught lens 73. Similarly, infm-
rcd rav s, Id iliituxl Iroiii Ilic ilctcctiiig obJ oct of (lie Iroiit Icii air
conditioning zone Ib and the rear left air conditiiming zone
I d, enter to the assistant seat side detection portion 72 through
a left lens 74

In this case. the driver seat side detection portion 71 and the
ri ht lens 73 are arranged to be tilted to a ri ht outside by u
prcdetcuninixl angle 01 relahve to thc center linc A ofFI( L 3

perpendicular to the vehicle ught-left direchon. Sunilarly, ihe
assistant scat side detect ion portion 72 and the lcl't icos 74 are
arranged to be tilted to a left outside by the predeteunined
angle 01 relative to the center line A of lil(i. 3 perpendicular
to the velucle ri ht-leii direction. Accordingly, the infrared
rays. radiated fohn a vehicle rear portion v ith respect to the
dover seat side front pohion, enter thc dru cr seat sale dc(ec-
tion portion 71 in a predmcnnined range of 02 (c.g., 02=2x
01), for cxamplc, approxinuitely 85'. Sunilarly, the uifrarcd
mays, radiated form a vehicle rear portion with respect to the
assistant seat side front portion, enter the assistant seat side
detection portion 72 in the predetermined mnge of 02, for
exmnple, approximately 85'.

Thc lens 73 and '74 are made of u matcnal with a lugh
iul'rarcd rays transmittance respccuvcly.

Each of thc plural detection elemmits, for constructing the
driver seat side detection portion 71 and the assistant seat side
detection portion 72, includes an infrared ray absorbing film
and a themioelectric couple portion. The infrared ray absorb-
ing film absorbs infrared rays radiated tlirough the lens 73 and
74 from a dctectin object,;md converts it to heat. Tlic thcr-
moclechac couple portion converts heat gmicratcd from thc
infrared ray absorbuig Iilm to elcctnc voltage (i.e., elcctnc
cilcrgy).

As shovui in lii(i. 3. electrical signals genemsted from the
detection eiements of the driver seat side detection portion 71
and the assistant seat side detection portion 72 are input to an
elcctucal circuit 75. Thc electrical circuit 75 is conncctcd to
the input sale ol'thc mr conditiomu ECU 8 through a cun-
ncctor 76.

Iil(i 4 slmv s driver seat side detection portions A and ll of
the driver seat side detection portion 71 A in l1(i 4 mdicates
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a slmpc ofan inl'rared rays receiving portion 70a of the dover
seat side detection portion 71 at a side of the driver's seat 2
when beina viewed front the side of a front windows glass.
'I'he infrared nays receiving portion 70a includes the detection
elenients 700-703. A detection object of the detection ele-
ments 700 and 701 is a side 33 indow glass SCI at the side of the
dnvcr's scat 2 The detection clemcnls 700 and 701 are
arrmigcd in a linc in lhc vertical direclion lo corrcspond lo a
shape of the side window glass SCi (i.e, detection object) of
the side of the driver's seat 2 1 I 1

In diis embodiment, the infnsred rays receiving portion
includes the thermoelectric couple portion and the infrared
ray absorbing film v hich is positioned on the themioelectric
couple portion.

A detection oblccl of thc detection clcmcnl 702 is a Ihcc
skin of thc driver, und the dc lection elmucnl 702 is arranged in
a shape corresponding to a skin area exposed on the driver
face (i e.. area except for glasses. mustache, hair. etc ), which
is simplitied as a quadrilatensl as shown in I'l(i 4A A detec-
tion object of the detection element 703 is an upper-side
clothes portion of the driver. and the detection element 703 is
arrmigcd in a shupc corresponduig tu flial oi'hc upper side
clothes portion of thc dover.

B ui FICi. 4 indicates a shape of an uifrared rays receiving
portion 70(F of the detection portion 71 at a right ~ ide of the
rear seal 4, ivhen being viewed from the side of the front
vvindows gksss. The infrared rays receiving portion 705
includes detection elements 711-716. A detection object iif
the detection elements 711 and 712 is a trim panel of the

iti
passenger compartment I al thc nghl side OI tim rmir seal 4
(i.c., tnm panel ofcciluig portion above roar wuidow s lass).
'I'herefore, the detection elements 711 and 712 are arnsnged in
a line in a vehicle width direction to correspond to a shape of
the trim panel on the rear right side.

31
A detection object of the detection elements 713-716 is an

upper-side clothes portion of the passenger at the right side of
thc rear seal 4 Therefore, thc detection clemente 713-716 are
arrmigcd ui a shupc corrcsponduig to that of the clothes por-
tion of lhc passenger. A dcltmlion objecl oi the detection

SO
element 717 is a face skin area of the passenger at the nght
side of the rear seat 4 'llterefore, the detection element 717 ts
arranged in a shape corresponding to the skin area exposed on
the passenger face (i.e. area except for glasses. mustache,
lunr, ctc.), wluch is simplilicd as a quadnlateml m FIG. 4

Similarly to tlmt of the dnver seat side detection portion 71,
the assistant seat side detection portion 72 includes detection
elements 700-703. 711-717 (not shown) fhe detection ele-
ments 700-703. 711-717 of the assistant seat side detection
portion 72 are armnged right-left symmetrically to the detec- so
uon clemente 700-703s 711-717 of ihc driver seat side dctm-
lltill pot noit 71.

qiial is, in the assistant seat side detection portion 72, the
detection elements 700 and 701 sre arranged in a line in the
vertical direction to correspond to a shape of the side window n.

glass SG (i.c.. detection obtect) of ihe assisuuit scat side. Thc
detection clmncnt 702 is armngcd in a shape corrcspoixlui to
thai oi a skui arcs exposed ou lhc lace ol lhc passenger a! thc
fmnt side assistant seat The detection element 703 tc

arranged in a shape corresponding to that of the clothes por- to
tion of the passenger at the front side assistant seat The
detection elements 711 and 712 are arranged in a line in the
schicle width dirtxuou io correspond io a slxtpc oi' lrun
panel al a left side of thc rear scat 4. Thc detection clemente
713-716 arc arranged in a shape corresponding to thai of a ss
clothes portion ofthe passenger at the left side ofthe rear seat
4 I'he detection element 717 is arranged in a shape corre-

QOFiDi=t:sctFrDr IsctFiD-Xi FiDilii-XrFi
1'F — Xsn 1'D —X» I +tr I)

v herein, KsetFrDr, Kir, KrFr. KsFr, Kam are control ains
(i ce cocflicicnts), and CFrDr ts a constant. FrDrTir is a sur-
face imnpcralurc of thc dnvcr al the mghl side Ironl scat, and
is deterniined by the detected temperature of the infrared rays
receiving portion 70a of the detection portion 71 Specifi-
cally, Iirl)r'I'ir is calculated according to the formula (I-I) by
using detected temperanire signals Ta2. TS3 of the detection
elements 702, 703 and coefficients Kl. K2.

FiDrlli-tla t.l+Ta3 I:2ii

liurther, at the step S I 23. a target blowing-out teniperature
TAOFrPa of air blown out to the air conditionin zone 16 in
the passenger compartment is calculated in accordance with
the fomuda (2) by using the set temperature signal TsetFrPS,
thc outside mr tcmpcraturc signal Tam, thc solar radiation
signal TsPS and thc insulc mr tcmpcralurc signal TrFr. Thc
target blowing-out temperature 'I

AO I sr pa is a necessary target
temperature for niaintai ning the temperature of the fmnt left
air conditioning zone lb (assistant*s seat air conditionin
zone) at the set temperature TsetFrPa.

1101'rPa RsettmiPn I'scil iPa— Foii liPaln—Rrli
IiFr-I sFi TFPa-Xanmlsm+DFrPn 123

spouding to a skui area exposed on a face (1 e., area cxccpl for
glasses. nuistache. hair. etc.) of the passen er at the lefl side
of thc rear scat 4.

'I'he operation of this embodiment will next be described
v ith reference to Iii(IS 5 lo 9.

When mi ignition switch is tumed on, electric power is
supplied lo the air conditioning ECU 8. When the clectncal
power is supphcd lo lhc mr conditioning ECU 8. thc micro-
computer of the air condi lioniim I:UU 8 executes a computer
pmgram stored in the memory in accordance with floiv charts
shown in FIG. 5. 1vhich shove front and rear automatic air
conditioning controls of the air conditioning EC:V 8. The
execution of tlus computer program is generally skirted when
lllc lgliilioli switch Is tnrilctl Cli.

liirst, the fmnt air conditioning contml will be now
described

At step S121 shown ui FICi. 5, Iyoni right and left set
tcmpcraturc signals TsciFrDr, TsctFrPa are input from dic
tcmpcraturc setting sw itch 9. 10. Then. at step S122, an out-
side air temperature signai 'I'ani from the outside air tempera-
ture sensor 81. solar radiation sigttals I'sDr, Tspa fnim the
ri ht side and the left side solar msdiation sensors 83a. 830 and
an front seat side inside air tempemsture signal TrFr from the
front scat side inside mr icmpcraiure sensor 84 are input.
Morcovcr, delcc lcd signals from lhc driver sot l sale dclcc lion
portion 71 and the assistant seat side dcicction portion 72 are
inputted svhich are described later.

Next. at step S123, a target blowing-out temperature
TAOFrDr of air to be blovvn out to the air conditioning zone
Ia ui llm passcngcr compartment is calculated in accordance
with llm fonuula (I) by using the set tempcraturc signal
TsetlirDr set by the switcher 10 of the driver seat side. the
outside air temperature sig)tal Ihm detected by the outside air
temperature sensor 81, the solar radiation signal Ts I )r and the
inside air temperature singuai TrFr. The target blowing-out
temperature TAOFrDr is a necessary target tempemsture for
maintauung thetcmpcraiurcof the frontnght mrconditioiung
zoilc Iil (tlrlvcr 5 scat alr colitliilollllig Tulle) al llii: scl iclll-
perature I set l rl )r regardless ot ait etlvirottttt eat tempensnire
of the vehicle
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whermn. KsetFrPa. Kir, KrFr. KsFr, Kdm arc control mns
(i e, coefficients), and ('Iirpa is a constant lirpa'I'ir is a sur-
face temperature of the driver at the left side front seat. and 11

deterniined by the detected temperature of the infrared rays
receiving portion 70a of the detection portion 72. Speciii-
cally, FrPaTir is calculated accordin to the formula (2-1) by
USillg dc(CC(Cd lcnipC(d(IIIC Sigil((IS T'102, TB03 Of the dc(sc-
hon elements 702. 703 aud cocllicicnls K1, K2.

t n ii — (iinz xi+i(111 x )I (2 ll
111

Next. at step S124. one ofan inside air circulation mode, an
inside-ou(side mr mixing mode and an outside air introduc-
non mode are selcc(cd as au uisidc,'out snle mr mode based on
thc conuol map shown ui FIG. 6, ui accordance with an
average front target blowing-out temperature TAOfrav. The
average frnnt target blowing-out temperature 'I'AOfrav is an
average value of the TAOFrPa and TAOFrDr. When the aver-
age front target blov in -out temperature TAOfrav is lower
lhan a low prcdclcnnincd lempcmlure, lhe uwidc/oulsnle mr
mode Is sclected to bc the inside air circ u1 a non mode in which
only inside air is circulated. Wlicn thc average iron( targe(
bloiving-out teniperature 1AOfrav is higher than a lugh pre-
deterniined teniperature. the inside/outside air mnde 11

selected to be the outs ide air introduction mode in which only
outside air is introduced. When the average front target blov - -''

ing-out temp erat urc TAOfrav I 1 ui a nuddlc (cmp era lure range
between the low prcdctemuncd temperature mid lhc high
pn:ih:n'I 11111(cil Icllipclduilc. Ihc illsulcioilmidc (lit lliode Is
selected to be the inside-outside air mixing mode in which
both the outside air and the inside air are introduced. 1(i

Next. at step S125, an air outlet mode for the front riot( air
conditioning Conc I a nnd an air outlet mode for lhc Iron( left
mr condi(ioning zone lb are uidependen(ly de(cnnined in
accordance with the graph in I I(i 7 based on the target
blowing-out temperatures 'I'AOI'rDr and TAOlirpa, respec- 31

tiveiy. As shown in 11(i 7, the air outlet nx&de fi&r the air
conditioning zone Ia is automatically changed in this order of
a face mode (FACE)„a bi-level mode (I)/I ) and a foot mode
(FOOT) as thc targe( blowing-out iempcrature TAOFrDr
increases. Sinularly, thc mr outle(mode for lhc mr condilion- 40

ing zone lb is automatically changed in this order of the face
mode (IIA('ll), the bi-level niode (li/I,) and the fnot niode
(IIOO'I ) as the target blowing-out temperature 'IAOI&rpa

increases.
In thc face mode. conditioned air is blown only from lhc

face blowuig-out port 56a (56b) (oward mi upper sale of a
passenger on the front seat in the passenger compartment In
the foot niode. the foot blowing-out port is fully opened so
that conditioned air is blov n toward a lower side of the,„
passenger only from the foot blowing-out port. Further. in the
bi-h vc1 Ilxidc, collilltlollcd air is blow n 10 boll( lie 1(1w ix side
and the upper side ol'he passenger I'rom bo(h the face blow-
ing-out port 56a (56b) and thc foo( blow mg-ou( port.

Next. at step S126, a blower voltage applied to the blower
motor 52a is determined in accordance with the control map
shovvn in FIC(. 8, based on the average front mr et blov.ing-
oul tcmpcraturc TAOfrnv wluch is thc average value of the
TAOFrDr and thc TAOFrPa

Asshoivnuil1Ci g,whentheaveragefronttargetblowing- co

out temperature TAOfrav is in a middle temperature area
between low and lugh predetemiined temperatures. the
blov'cr 1 ollilgc Is scl ill a col(su(ill I(1w VBIUc, so ll(B( thc Bll
amount blown from thc blower 52a is se( at a cons(ant low
amount Whmi Ihc average front large( blow ing-oui lempera- si
tu re 'I AOfrav 11 lower than the lower predeterinined tmnpera-
ture or higher than the high predetermined temperature, the

blow er

vol 

(age is sc( larger (hmi tiu: cons lant low value, so lha1
the air amount blown fmm the blnwer 52ri 11 increased.

Next, at step S127, tar et npen degrees SWlirDr, )Wi'rpa
of the air mix donrs 55a, 55b are calculated in accordance
v ith fornnda (3) and formula (4).

Oi(IW 13 — ((I'I(it&&0 — ilt ii(I' I ti)I liiii( 1 I

Xrrt n=i(m(OCm-i«tu No-iit.li ion(-41 ldj

n I( I& — Un ii inli I&+U iioiii( n+O 14 ii—
I'l i&o+OSS n 1(nii tsj

Further. the rear riot( trini panel temperature TirINRrDr,
the rear right window surface tempemnture TirWRrDr, and the
rear nghl passcngcr's clothes (ampere(ure TirCRrDr ui the
fi&rmula (5), wluch ureaffccled by thc uitcnor air. thc cx(erior
air and solar radia(ion, arc calculated by using avcragc calcu-
lations shown in fonmilas (5-1). (5-2), and (5-3) 'I'he rear
right passenger*s skin temperature'I irSRrl)r is determined to

In the formulas (3) and (4), TeFr is an evaporator air tem-
perature detected by the evaporator temperature sensor 86,
and Tw is a w uter lcmperaturc detected by thews(cr tempera-
ture sc(tsor 82. When SWFrDr=0/o aud SWFrpa=0%, (he air
nux doors 55a, 55b are opera(ed at thc maxunum cooluig
position sn that all air atter pavsmg through the front evapo-
m&tor 53 in the air pas11 es 5(ti . 50d (iowa through the bypass
passages 50e, 50f. In contrast, when SWFrDr=100'!o and
SWFrPa=1 0Ã/o. the air mix doors 55a „55b are operated at the
ma xinnim healing position so Iha I all air alter passing Ihrough
thc front evaporator 53 in (hc air passages 50c, 50d lions
tluough thc healer core 54.

'I'hen, at step 8128, the control signals of the blow:er volt-
age, the target npen degrees SWI'rDr, SWI'rpa, the inside/
outside air mode and the air outlet mode determined above are
output to the servonu&tora 51a„550a. 550K 56e and 56fand
the blower motor 52a, so as to contml operation of the inside/
outside air swilclung door 51, lhe air mix doors 55a. 55b, lhe
air outlet mode siw i(clung doors 56c, 56d and the blower 52.

Aficr a predetcnnined lime "t" passes nl step S129, lhe
cmitrol pmgmnm returns to 4(ep S121. and the automatic con-
trol of the air conditioning zones ict, Ib are performed by
repenting the above control opemntion

Next. as shovvn in FRi. 5. a rear air conditionin control
will be described in which a contml similar to the front air
conditioning control is sunpliiicd

At step S121 in FIG. 5. rear nght and lcl't scl tcmperaturc
signals Tse(RrDr, TsetRrPa from the tmupcra(urc seuuig
switch 11. 12 are input 'I hen. at step )122. various kinds of
scflsol Big(isis ai'c IIIP(ll

Next, at step S123. a tar et blowing-out tempemnture
TAORrDr of air blown out to the air conditionin zone Ic in
the passenger compartment is calculated in accordance with
control shown ui FIG. 9. Thc uirgct blow uig-ou( (cmpcra lure
TAORrDr is a necessary (arget tempcraturc for mauitainuig
lllC IC(llpC(d(UIC Of ll(C lcdl llgil( ilil'olidlliolullg zOI(C 1('l
the set temperature TsetRrDr.

At step S200 in IIICi. 9, a rear right temperature Tirgrl )r is
firstly calculated in accordance with the following formula
(5) by using a rear right trim panel temperature TiriNRrDr. a
ream ght window surface temperature TirWRrDr. a rear right
passenger's clothes tcmpcra(urc TirCRrDr and a rear nght
passenger's skui (cmpcrd(ure TirSRrDr. As shown in lhe Ihr-
mula (5), relative to the parmneters 'I'irINRrDr, I'irWRrl)r,
'I'irt RrDr and IirSICrl)r, weightings 0 3, 0 2, 0 14 and 0 36
are added, respectively 'lite rear right TirRrDr is calculated as
f0 I lowing.
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bc the dctccted tmnperaturc T017 of the detection clement 717
of the driver seat side detection portion 71.

ll JR& D — )J) ) 1+7 1 is I)

Ti) )TR) D) —
1
Ta'0+ Tar)1 ) 2 (5-2)

77)ORrDr-JT»13+Ta )4+Tali+Taloy4 is 3)

In the formulas (5-1), (5-2) and (5-3), 'I'al I, 'I'a12. I'a(l(l,

Ta01. T013. Ta14, Ta15 and Ta16 are respectively detected
tempemntures of the detection elements 711. 712. 700, 701,
713. 714. 715 and 716 of the driver seat side detection pomon
71.

Next. at step S2 0 1, a rear right target blowing;out tempera-
ture TAORrDriR of air blown out to the air conditioning zone
Ic in the passen er compartment ic calculated in accordance
with the fomlula (6) by using the set temperature si rml
TsinRrDr sct by thc rear nght tcmperaturc scuing sw itch 11.
Thc rear right target blow ulg-out temperature TAORrDrIR is
a necessmy tar et temperature for maintaining the tmnpera- 20

ture of the rear nght air conditioning zone la at the set tenl-
perature I'setRrDr TAORrl)rllt is a first air-conditioniag
control value in tlfis embodiment.

TRORrD)JR=7 TaatR)D -3 TirR)D)-4) is)

TRORrD)TR=7 TactR)Dr-1 Trn — 1 Taa-2
J. 7» — 41) 17)

i»herein, the set tempemnture signal TsetRrDr is set by the rear
nght icmperature sctlulg switch 11 wluch is tlm same with
that in thc formula (6). Tam is the outside mr lcmpcraturc 40

signal and 'I sl)r ls the solar radiation signal. Jlurthernlore,
*'7", "—3". "— I 2" and "—2" are temperature setting gains
(parameters), and "4(y's a correction constant.

As compared with TAORrDrIR, TAORrDrTR is calculated
without using the passenger's skin tcmpcraturc TirSRrDr.
That is. a contnbution degrcc TIR of the passenger's sdun
tenlpemture I irSRrDr to the calcuLntion of'I'AORrl )r J14 is set
snlaller than a contribution degree YIR of that to the calcula-
tion of TAORrDrIR

For cxmnplc, thc contnbution degreeYIR is thc parameter
"5'* of TirRrDr which is used ul the calculation ol'AOR-
rl)rIR The contribution degree TIR is a parameter "0" of
'I'irkrDr which is used in the calcuLStion ofTAORrl)11 IJ 'I he
parameter of I'irlori)r used in the calculation of'I AORrl)r fR
can also be set at other value smaller than the contribution
degree YIR.

At step S203, it is dctennincd whether ml obstacle having
an abnormal tenlperature exists betvveen the detection ele-
ment 717 and the passenger's face at the right side ofthe rear Jo

sent 4 or not. based on TAORrDrTR and TAORrDrIR If nn
abnormal temperature obstacle is placed benveen the detec-
uon element 717 and the rmr right side passenger's Ibce, the
detixtcd tempcraturc Ta17 of thc detection element 717 ls
intlucnccxl so that thc target blowing-out temperature TAOR- si
ri)rig is affected by the surface temperanlre of the obstacle.
In contrast, the target blowing-out temperature 'IAOIJrDr'fit

whcrcul, "7" and "5" are tcmperaturc setting gmns (param-
eters). and "40" ls a correction constant

At step S202, the rear inside air temperature si nnl TrRr at
the rear seat side is used instead of the rear rip~it temperature 30

TirRrDr to calculate n rear nght tar ct blowing out tempera-
ture TAORrDrTR in nc corda ncc with thc Iormu1a (7) . TAOR-
ri)rt'lJ is a second air-conditioning control value in tlus
enlbodiolent;

34

16
is calcu 1atixl by us ulg thc rear ulsidc air temp era turc signal at
the rear seat side, and thereby bein affected by the obstacle
less than 'FAOltrt )rig

Thcrelore. TAORrDrlR is largely dilfcrcnt from TAOR-
rDr'FIJ when an abnonual tempennture obstacle exists
Accordingly. by detemlinin lvhether a difference between
TAORrDrIR and TAORrDrTR is lar er than a set value (e.g.,
20" C.) or not. it can be determined v, hether an obstacle with
an abnormal temperature exists between the detection ele-
ment 717 mid the rear nght side passmlgcr's Ibcc or not.

When the dilference (ITAORrDrIR—TAORrDrTRI)
bctw ion TAORrDrIR and TAORrDrTR is smaller than a sct
value (c g., 20'.), that is. when (TAORrDrTR—20) TAOR-
rDrIR&(TAORrDrTR+20), it is dctcrmincd tlrat an obstacle
with an abnomlal temperature does not exist, and Yi'5 is
determined at step SZ03 'I hus. at step S2U4, TAORrDrIR is
used as a normal rear right targret blowing-out temperature
and the value of TAORrDrIR is set as TAORrDr

On the nther hand, when the difference between TAOR-
rDrIR and TAORrDrTR is ~ual to or Larger than the set value
(e g., 20" C.). that is. when (TAORrDrTR—20) =- TAORrDri R,
or TAORrDrIR == (TAORrDrTR+20), it is detcrnuned that an
obslaclc having an abnormal temperature cxlsw between the
dc)lotion element 717 and thc rear right side pa as cager* s face,
and Nn is determined in step S2t)3 'I'hus, step S205 will be
performed

At step S205, vvhen I'AORrl)rllt ls entailer than TAOR-
rl )r I'R and the difference between them is larger than the set
value (e g., 20" (2), that is. lvhen ('I'AORrl )r1 R—20) &TAOR-
rDrIR. it is determined that an abnormally low temperature
obstacle (e.g.. ice cream) exists between the detection ele-
ment 717 mid thc rear right side passenger's Ibca, andYES is
dctcrnuncd at step S205. Because TAORrDrIR is readily
aJfected by a surface temperature of the abnormally low tem-
perature nbstacle. a corrected air-conditioning control value
is calculated by subtracting the set value (e g., 20" (' from
TAORrDrTR. The corrected air-conditionin control value
(i e.. TAORrDrTR-20) isset as the TAORrDr at step S206.

On the other hand, when it is determined that TAORrDrIR
is larger than TAORrDrTR and tlm diJfi rcncc between flem is
larger than the sct value, that is. win:n TAORrDrIR—: (TAOR-
rl)r IJJ+20), NO is detemlined at step S2()5 1 bus. it is deter-
nuned that an abnornlally high temperature obstacle (e.g,,
fired cigarette) exists benveen the detection element 717 and
the rear right side passenger's face. In this case, a corrected
air-conditioning control value is calcuLated by adding the set
value (C.g., 20'.) to TAORrDrTR. Tllc corrected air-condi-
tioning control value (l.c., TAORrDrIR+20) is act as thc value
of'FAOltri)r at step SZ07

According to the steps SZUU-5207 shown in I'Ki 0, the
target blowing-out tenlperature 'JAOIJrt )r of air blown out to
the air conditioning zone 10 in the passen er compartment is
calculated.

Furthermore. at step S123 shown in FICJ. 5. a target blow-
ing-out tcmpcrauirc TAORrPa of air blown out to thc air
conditioning zone 2JJ ln thc passenger compartment is calcu-
lated m accnrdmlce vvith contml shown ln I'lti I I) 'I'he target
blowmg-out temperature 1AORrpa is a necessary target tem-
perature for maintaining the temperature of the rear left air
conditioning zone IJJ at the set temperature TsetRrPa.

Here.thecalculatlonofTAORrPais substantially similerto
that of TAORrDr cxccpt for the detected tcmpcraturcs of the
ilcl ection clcnlcllN ol lhc asslstillll set) 1 side dc 1ccuon porlloil
72 wluch arc used in the calculauon of TAORrPa. As
described above, in the case of 'I'AORrDr, the detected tem-
peratures of the detection elements of the driver seat side
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dc(em( ton portion 71 are used. Accorduiglyr the calculation of
the target blowing-out temperature 1AORrpa is simply
described in following

At step 8208 in IIIG 10, a rear left temperature'I'irRrpa is
firstly calculated in accordance with the followiitg formula
(8) by using a rear left trim panel temperature TirlNRrPB, a
rear lcfl window surface tcmpcrature TirWRrPa, a rear lelt
passenger's clothes tempcmture TirCRrPa and a rear lelt
passenger'5 skin temperatme 1 irgkrpa.

TiiRrPn ti '! TiipdiRrPaeii 2 Pirl(xiPa+0 14 Tir-
(RrPa+0 10 Tie(RrPa ts)

Further. the rear lefl trim panel temperature TirINRrPa. the
rear left window surface temperature TirWRrPB. and the rear
lcfi ptrssettger s clothes tcnipeldttirc TirCRrP I BI (he 1011nul

(8) trit: calculittetl by'sltlg aver(I 0 0"rlctllatiitns showtt 111

formulas (8-1), (8-2). and (8-3) 1'he rear left passenger'5 skin
temperature 'I'irggrpa is set as the detected temperature 'I a17
of the detection elenient 717 of the driver seat side detection
poit(OII 72.

20

TiinbiRrPa trail+Tv)2)72 ttl I)

tt BIO.P =(I iitirA'ill) 2

1)iORrPa — i Tat s+1n(4+Tat. +Taiey4

(S 2)

(s-3)

In the formulas (8-1), (8-2) and (8-3), TB11, Ta12. Ta00,
'I'alii. 1a13. I'a14, 'I'a15 and 1'a 1 6 are respectively detected
tenipemtures of the detection elements 711, 712, 700, 701,
713. 714, 715 and 716 of the assistant seat side detection
portion 72. ui

Next. at step S209, a rear lcfl target blowutg-out tcmpcra-
ture 1AORr pal 8 ofair blown out to the air conditioning zone
ld in the passen er compartment is calculated in accordance
with the fomtula (9) by using the set temperature si rml
TsetRrPa set by the rear left temperature setting sw:itch 12.
Thc rear lefi Iar r:t blowing-Out tcmperaturc TAORrPaIR ts a
niwcssary target Imnperaturc for mamtaimng Ihe temperature
ol Ihe rear Iclt air conditioning zone 1d dl Ihc sel temperature
'I'setgrpa.

TRORrPaTR=7 TeetRiPn-a TiiRrPa/ kl
40

Iv)

whcrcui, "7" and "5" are tcmperaturc set(ing gmns (param-
clcrs). and "40" ts u correction consianl.

At step S210, the rear inside air temperature signal 'I'rgr is
used instead of the rear left temperature TirRrPa to calculate
a rear left target blowing-out temperature TAORrPaTR in
accord;mce with the formula (10).

TIORiPuTR 7 TeerRiPa-3 Tiar— I 2 Tani-
TiPa— 4t i ((0)

wherein, the set tentperature sto na11'setRrpa is set by the rear
left tempemture setting switch 12 which is the smne with that
in the formuLa (9). Furthemtore, "7". "-3", "-1.2" and "— 2**

are tentperature settin gains (parameters), and "40" Is a 55
coizccuon cot%tant.

As compared with 1 AORrpal R, TAORrphl'8 is calculated
Ivithout using the passenger's skin temperature TirSRrPB.
That is, the passenger's skin tempemature TirSRrPB dose not
contribute to the calculation of TAORrPaTR. 00

At step 8211, it is determined whether an obstacle with an
abnormal tentperature exists benveen the detection elentent
717 and the passen er's face at the lefi side of the rear seat 4
or not. according to TAORrPaTR and TAORrPaIR.

When the thfferencc (ITAORrPBIR—TAORrPaTRI) si
betiveen 'I'AORrpaIR and 'I'AORrpa'I'R is smaller than a set
value (e g.. 20" G ), that is. when (IAORrpa'I'8 — 20)&'I AOR-

rPaIR&(TAORrPaTR+20). ii is dctcrmincd thai an obstacle
v ith an abnornial temperature does not exist, and Yli) is
deternnned at step 8211 'I'lnis, at step S212, IAORrpaIR is
used as a normal rear left tar et blowing-out tentperature and
the value of TAORrPaIR is set as TAORrPa.

On the other hand, Ivhen TAORrPaIR is smaller than
TAORrPaTR and thc diifcrcncc bctwccn them is equal to or
larger than Ihc set vnluc (e.g.. 20' ), thai is, when (TAOR-
rpal1(—20)== I'AORrpaIR, it is determined that an abnor-
mally lov temperature obstacle (eg, ice cream) exists
between the detection elenient 717 and the rear left side
passenger* s face, andYES is determined at step S 213. In this
case. a corrected target blovving-out tempemture is calculated
by sub tractuig Ihc set 5 slue (eg.. 20') Iyom TAORrPaTR.
Tints, thc corrected air-conditioning control value (i.c..
'I'AORrpa'['R—20) is set as TAORrpa at step S214

On the other hand, when it is determined that 'I'AORrPaIR
is larger than I'AORrpa1'R and the difference between thein is
Larger than the set value. that is„when TAORrpaIR~(TAOR-
rPaTR+20), NO is detemtined at step S213 Thus, it is deter-
nuncd that an abnormally lugh tempcraturc obstacle (c.g.,
lircd cigarc(tc) exists bciw ccn Ihc dc(ection element 717 and
the rear left side passenger's face In this case. a corrected
air-conditioning control value is calculated by adding the set
value to 'I'AORrpaTR '(he corrected air conditioning contml
value (i.e.. TAORrPaTR+20) is set as TAORrPa at step S215.

Accordutg to Ihc steps S208-S215 shown in FIGS. 10. Ihe
target blowing-out tenipemture TAORrpa of air blown out to
the air conditioning zone 1J in the passenger conipartment is
calculated Ilats, the step 5123 shown in IIIG 5 is ended

Next. bccausc thc inside/Outside air mode is sclectcd only
in the front sale as shown at s(cp S124 in FIG. 5, step S124 is
not perfi)rmed at the rear air conditioning control At step
8125 in lil(i. 5, similarly to that of the fmnt seat side. the air
outlet mode of the rear seat side is determined based on the
above-described TAORrDr and TAORrPa, and is not
described here.

Next, similarly to that 0 f the front seat side, at step ) 126. a
blower voltage applied to the blower motor 62ir is determined
based on the average rear target blov ing-out temperature
TAOrrav that is the average value be(55 een the TAORrDr and
the TAORrPa. and is not described here.

Next, at step S127, target open de rees )WRrl)r. SWRrpa
of the air mix doors 65a, 65b are calculated in accordance
with fornnda (11) and fomtula (12).

SI('RiDr— [I TRORiDi — 11Ri I tT& -11Ri )] 100(wl

slnaiPa—
(i zdoRrPa— Tear)l(T — TRill Iran%) (Iet

In the fomtulas (11) and (12). TeRr is an evaporator air
tcmperaturc dc(ra:tcd by the cvaporutor Iemperanirc semor
87, and Tw rs a v ster tcmperaturc detcctcxt by the water
tcmperaturc sensor 82. When SWRrDr=0% and SWR-
rpa 0%, the air mix doors 65ir, 656 are operated at the maxi-
mum cooling position so that all air after passmg through the
rear evaporator 63 in the air passages 600. 60d flows throu/I
the bypass passages 60e. 60f. In contrast, v hen SWR-
rDr=l00% and SWRrPa=100%, Ihc air mix doors 65a. 65b
drc oper'it(Oil at Ihc inaxiiiluln hi atiilg position so Ihat Bll ail
d lier pass(rig (bruit gh Ihc reBI ci aporak)I'63 lti Ilic aii pa md cs
600, 60d flows through the hearer core 64

Then, at step S128, the control signals of the blower volt-
age, thc target open degrees SWRrDr, SWRrPa, and ihe redr
air outlet mode determined above arc output to the sc15omo-
tors 650a. 650b, 6600, 6604 and the blower moior 62a, so as
to control operation of the air mix doors 65ir, 65/i. the air
outlet mode switching doors 660. 66d and the blower 62
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After a prcdclcrmincd tune '*t" passes at slap S129 ui FIG.
5. the control prograni returns to step S121, and the autoniatic
control of the air conditioning zones I 0, ld are perfornled by
repeating the above control openstion

According to the above-described tirst embodiment, in the
rear seat air conditioning unit 6. the air mix doors 65a. 65 6 are
respectively provided ui the right rear siclc scat and lhc left
rear siclc seal. Morixivcr, thc non-concicl lemperature sensor
70 can detect the face skin temperatures of the right rear
passenger and the left rear passenger, respectively. In tlus
case. the rear right target blowing-out tempensture 'IAOR-
rDrIR and the rear left target blowing-out temperature TAOR-
rPaIR (first target temperature) are calculated corresponding
lo Ihc right rear side scat and thc Icfl rear sale seal by lhe air
conditioning ECU 8, rcspixtivcly. Moreover. thc rear n hl
tar et bloivin -out temperature IAORrDr'I'8 and the rear left
tar et blowuig-out temperature 'I'AORrpa'I'R (second target
tenipemture) are calculated corresponding to the rigid rear
side seat and the left rear side seat by the air conditioning
ECU 8, respectively. TAORrDrlR and TAORrPalR are calcu-
lated accorduig to thc dclixled lempcca lure Ta17 oflhc dclec-
uon clement 717 of thc non-contact iempcrature sensor 70.
'I'AORrDrTlt and IAORrPa1'R are calculated according to
the detected temperature 1 RRr of the rear inside air tmnpera-
ture sensor 85.

Accordingly„when an obstacle with an abnormal tempem-
nire exists beuveen the detection element 717 of the non-
conlact temperature sensor 70 and ihe passcngcr's lice, thc
dcicxled Icmperaturc TRRr of thc rear insula air lemperalurc
sensor 85 is affected less by the temp cost ure ofthe obstacle. as
compared tv ith the detected temperature I'a17 ofthe detection
element 717. 'I'herefore, 'I'AORrDrTR and 'I'AORrpa'Ilt are
influenced less by the obstacle having the abnormal tempem-
ture, than TAORrDrIR and TAORrPaIR.

On the other hand, thc air conditiomng ECU 8 determines
w hciher an ahnouns 1 tmnpera turc obstacle exists between the
detixuon elemmit 717 and thc passenger's face at lhe nght
seat and benveen the detection element 717 and the passen-
er's face at the left seat or not, respectively.

When it is determined that an abnormal temperanue
obstacle does not exist betv een the detection element 717 and
the passenger's face, thc open dcgrces of the mr mix doors
650. 65b are controlled accorduig lo Ihe 1argel blow ing-oui

tempera lures TAORrDrIR and TAORrPaIR, rcspcxtively.
When it is determined that an abnormal temperature

obstacle exists between the detection element 717 and the
passenger's face, TAORrDrTR and TAORrP0TR are respec-
tively corrected to calculate the target blowhtg-out tempem-
turcs TAORrDr and TAORrPa. In tlus case. TAORrDrTR and
TAORrPdTR are uitluenccd I ca 3 by thc abnomia I temperature
obstacle as compared with TAORrDrIR and TAORrPaIR.
'I'herefiire. 1AORrDr and 1AORrpa are calculated using
'I'AORrDrTlt and TAO Rrpa'I'R, and are influenced less by the
abnomtal temperature obstacle than TAORrDrIR and TAOR-
rPaIR. Because the air conditioning ECU 8 controls the rear
scat mr condiiiorung unit 6 based on Ihe target blowing-oui
tempera lures TAORrDr and TAORrPa, mi abnormal control
of Ihc mr conditioning operation duc lo Ihe abnormal lmn-
perature obstacle can be restricted

Second limbodiment

In thc above-dcscllbcxf first cmboduncnl, lhe target blow-
ing-oui temperature TAORrDrTR is calculated as lhe second
mr-conditioning control value based on thc rear maids mr
temperature In the second embodiment. a target blowing-out
temperature is calculated as the second air-conditioning con-

trol value based on the passcngcr's clothes tcmpecaturc rcfi:r-
riag to li l(iS. 11, 12 In this case, the same control w ith that in
the first einbodinient will be simplified

At first, control operation for calculating the rear right
target blov, ing-out temperature TAORrDr is described refer-
ring to FIC). 11.

At stop S200 in FIG. 11. similarly lo tlm lirsl embodiment,
a rear right temperature TirRrDrs is calculated ui accordance
with the formula (5a) by using the rear right trim panel tem-

10 perature 1'irINRrl)r, the rear right window surface tempem-
ture'I'irWRrl )r. the rear riaht passenger's clothes temperature
TirCRrDr and the rear rivght passenger's sinn temperature
TirSRrDr.

liiRiDis=o 3 liiliX,siDr+0 'iriixrDr+0 14 li
CRiDi+ii 30xliisRrDr I sal

At step S200a. 0 rear nghl tcmperaturc TirRrDrd is calcu-
lated in accordance with ihe following formula (I 3) wilhoul
using llm rear ughl passcngcr's sl in tmnpcralurc TirSRrDr.
v hich is used in the calculation of 'I'irRrDrs.

20

« ii 73 I — (i 'l isi«D +(I ii IIN D +ii I «
CR rDr I I I!

wherein, firINRri)r, TirWRrDr, and TirCRrDr are the smne
,, with those used in the above formula (5a). "0.3", "0.2*'nd

"0 5" are temperature setting gams (parameters).
At step S201a. a rear nghi target blowing-out tcmperaturc

TAORrDrIRs of air blown out to the air condiuoning zone 10
in the passenger compartment is calculated in accordance
v ith the formula (14) by using the rear right tempensture
'I'irRrl )rs.

'I solo li lllx= N«iH D — 7 ii N D 7
— 40 I, 14)

v herein, "7*'nd "5" are temperature settin gains (pamsm-
34 I:ters), dild "40** is a correction constant

At stop S201b, the rear nghi tempcraturc TirRrDrd is use&I

instead of Ihc rear right tcmpcraturc TirRrDrs to calculate a
rear right target blowing-out temperature IAORrDr'I'Rd in
accordance with the fiimnila (15).

40
INORi Di IRd— Ixrsstxr Di-. xliiRiD.d-so i isl

As compared ivith 'I'AORrl)rfgs. IAORrDr1 Rd is calcu-
lated without using the rear ri ht passenger's skin tempem-
ture TirSRrDr. That is, a contribution degree TIR of the pas-

4- sen er's skin temperature TirSRrDr to the calculation of
TAORrDrTRd is set lower than a contribution degree YIR of
that lo thc calculation of TAORrDrIRs.

When the difference (I I'AORrDrlgs — 'I'AORrDrf'Rdi)
between TAORrDrIRsandTAORrDrTRdissmallerthanaset

so value (e... 20" C.). that is, ivhen (TAORrDrTRd-20)
&TAORrDrIRs&(TAORrDrTRd+20), it is delcnnincd tlmi an
obstacle having an abnormal temperature docs not exist, and
YES is dclemiincdat slap S203a. Tlnis, at step S204a. TAOR-
rl )rl Rs Is determined as a normal rear right target blowing-out

3 temperature and the value of TAORrl)rlgs is set as the rear
ri ht target blovving-out temperature TAORrDr

On thc other hunch when TAORrDrlRs is smaller than
TAORrDrTRd and thc dilTi:rmice between them is larger than
the set value (e g., 20" ( ), it is deterniined that an abnormally

ro low temperature obstacle (e.g . ice cream) exists between the
detection element 717 and the rear right side passenger' face,
and YES is determined at step S205a. Because TAORrDrIRs
is alTi:ctcd by a surface: temperature of Ihc abnonually low
tcmpcrature obstacle, the set ialuc (c.g., 20'.) is addcxf lo

ss TAORrDrIRs lo approach TAORrDrTRd. The corrcclcxf
1AORrl)rIRs (i e., 'l)AORrDrlgs+20) is set as TAORrDr at
step S2060.
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On the o tin r Irand, wheal( is dc(ermincd tha( TAORrDrIRs
is larger than 1 AORrl )r'll(d and the difference benveen theni
is larger than the set value. NO is deterinined at step S205a.
'I'Inis, it is determined that an abnoonally high temperature
obstacle (e.g.. fired cigarette) exists between the detection
elenlent 717 and the rear right side passenger* s face. Because
TAORrDrIRs is affi:cted by a surlhcc (cmperaturc of the
abnormally high tcmperaturc obs(aclc, thc set value (e.g.,20''

is subtracted from TAORrDrIRs to approach 'IAOR-
rDr I'Rd 'lite cnrrected TAORrDrlgs (i e, 'IAORrl)rlgs —20) to
is set as 'I AORrl )r at step 5207a

According to the steps S200-S207a shown in FICrk 11. the
tar et blowmg-out temperature TAORrDr of air blown out to
Ihe mr condi(innulg zotne 1C in thc passmlgcr comparlmcnl is
CBIClila(Cd. I

Next. a target blowing-out temperature 'IAORrpa of air
blnivn out to the air conditionuig lone ld in the passenger
compartnlent is calculated in accord ance with contnil shov n
in FICI. 12. Here. the calculation of TAORrPa is substantially
similar to tllnt of TAORrDr except for the detected tempem- lc
turcs nl'he deum(iou clemente of lhc passenger sca! side
dclixunn portion 72 wluch arc used ui Ihc calculation of
'I'AORrpa As described above, in the case of 'IAOItrl)r, the
detected temperatures of the detection elements of the driver
seat side detection portion 71 are used I iowever, the other
parts of the calculation ofTAORrDr are simihnr to the calcu-
lation ofTAORrPa. Accordingly, the calculation ofTAORrPa
is smiply described in follow uig.

AI s(ep S208 ul FIG. 12, a rear lef( tcmpcraturc TirRrPas is
firrtly calculated in accordance w:ith the above-described for- ic
mule (ga) by using the rear left trim panel teinperature 'I'ir-

INRrpa, the rear left ivindow surface temperature 1 irW Itrpa,
the rear left passenger*s clothes temperature TirCRrPB and
the rear left passenger's skin temperature TirSRrPa.

Ttrxrp:ts —o I Tiriwx p««it t ii li'Rip«+i!14 Iir-
('RrPa+v 'ts liiSRiP« (Ss)

is

wherein. 'I irINRrpa, 1 irWRrpa, and 'I'irCRrpa are the same
with those used in the above formula (ga). "0&F1 "0.2" and
"0.5" are tempemsture setting gains (pamsmeters).

Al step S209it, a rear Icf1 targe( blowuig-oul temperature
TAORrPBIRs ol'air blown out tn thc mr conditioning zone lt(
111 (hc pass!:ngt:I cnnlpallluclll ls calclllalcil nl Bccnldancc
with the fnrmula (17) by usmg the rear left temperature fir-
Rrpas

TAOWP«lxs— 7 TsatRrPa-s liiRrPas-4ti (17)

whcrcui, "7" and "5" are tcmperaturc set(ing gmns (param- s.

clcrs). and "40" ts u correction conslanl.
At step S2096, the rear left temperature TirRrPad is used

instead ofTirRrPas to calculate a rear left target blow:ing-out
tcmpcra(urc TAORrPa TRd ul accordance wnb file Ibnuula
(18) sc

IhOR I''Rh— 7 R tlirt' s lt It Iia-4tt t I sl

When (hc dilfi:rmlce (ITAORrPBIRs —TAORrPa TRd1 )

bc(is ccn TAORrPaiRs aud TAORrPa TRd is smaller than a sct
ialuc (c.g, 20' ), that is, when (TAORrPaTRd—20) ss
&'I'AORrpal Ra& fl AORrpa I'Rd+20), it is determined that an
obstacle having an abnormal temperature does not exist, and

Ncx(. Bt step S208it, a rear Icfi iemperaturc TirRrPad is
calculated in accordance with thc followmg Ibnuula (16)
wllhou( ilslng Ihc ical Icll passen cl s skul lonlpclalurc

40'I'irSRrpa

II tt P Iat 3 It I'SR Ii+!) - a litt I(+I» 7«fIII-
!P« (1st

YES is dc(crnuncd a( step S211a. lllusr ut step S214, TAOR-
rpaIRs is determined as a normal rear left target blowing-out
temperature and the value of '(AORrpaIRs is set as the rear
lefi target blov, ing-nnt temperature 'I'AORrpa

On the other hand, when TAORrPaIRs is smaller than
TAORrPaTRd and the difference betv een them is larger than
the sc( value (c g., 20' ). 1(is detcnuuled (hat an abnornmlly
low tcmpcraturc obstacle (c.g.. ice cretan) exists bc(ween Ihc
detection element 717 and the rear left side passenger's face,
and Yl'5 is determined at step S213a In this case, the set
value (e g., 20" (1) is added tn 'I AORrpaigs so that 'IAOR-
rPaIRs is corrected. Thus, the corrected TAORrPaiRs (i.e.,
TAORrPaIRs+20) is set as TAORrPa at step SZ14a.

Ou thc o(hcr hand. w hcn it is determined (hat TAORrPaIRs
is larger than TAORrPa TRd mid Ihc dilfi:rance betw iwn them
is lar er than the set value, NO is deternlined at step 8213a
'I'hus, it is determined that an abnormally high tempemsture
obstacle (e.g, fired cigarette) exists between the detection
element 717 and the rear lefi side passenger*s face. In this
case. the set value (e.g., 20'.) is subtracted from TAOR-
rPaIRs so that TAORrPBIRs is corrcc(cxt. Thc corrects&I
TAORrPaIRs (l.c., TAORrPBIRS—20) w sct as TAORrPa ai
step S215«.

According to the steps 8208-S215!i shoivn in ill(i 12. the
target blowing-nut tenlpemture TAORrpa of air blown out to
the air conditionin zone IJ in the passen er compartment is
calculated.

According Io the aboi c-described second embodimcnl. Ihc
rear right target blowmg-nut tempcraturc TAORrDrIRs and
the rear left target bloivin -nut tempemsture TAORrpaIRs
(first target temperature) are calculated corresponding to the
right rear side seat and the left rear side seat by the air con-
ditioning ECU 8. respectively, Moreover. the rear right target
blowuig-out temperature TAORrDrTRd and the rear lefi tar-
ge( blowulg-out (ampere(urc TAORrPaTRd (second targe(
tcmpcra(urc) are calculalixl corresponding to thc ughl rear
sale scat and the lcl't rear side seat by thc mr cnndi(ionuig
I:(:II 8, respectively 'I'AORrl)rlgs and 'I'AORrpalgs are cal-
culated based on the detected temperature 1 a I 7 of the detec-
tion element 717 of the non-contact temperature sensor 70.
TAORrDrTRd and TAORrPaTRd are calculated based on the
dcliwlcd temperatures TB13-TB16 of thc dclcc(iou elcmcnls
713-716 of thc non-con(act (cmpcra(ure sensor 70.

When an obs(aclc with an abnormal (cmpcra(ure cxis(s
between the detection element 717 of the non-ciontact tem-
perature sensor 70 and the passenger's face. the detected
temperatures Ta13-Ta16 are afi'ected less by the abnormal
temperature obstacle, as compared with the detected tem-
pcraturc Ta17. Therclhrc. TAORrDrTRd aud TAORrPaTRd
are inllumlccd less by (he nbs(acle as compared with TAOR-
rDrIRs and TAORrPBIRs.

When it is determined that an obstacle having an abnormal
temperature does not exist betv een the detection element 717
and the passen er's face. the open degrees of the air mix doors
65a. 656 are controlled according to the target blowing-out
tcmpcraturcs TAORrDrIRs and TAORrPaIRsr respectively.

When it ls detcnnined tha(an obstacle hm ing an abnormal
tcmpcraturc cxis(s bctw ccn thc detection clcmcnt 717 imd thc
passen er's face, 1'AORrl)rlRs and 1AORrpalgs are respec-
tively corrected to approach 'I'AORrDrTRd and 'I'AORr-

PaTRd. and the target blowing-out teutpemstures TAORrDr
and TAORrPa are calculated using the corrected TAORrDr-
IRs and TAORrPaIRs.

Accordulgly, TAORrDr mid TAORrPa arc ulfiuenccd less
by thc obstacle havuig the abnonual (cmpcra(ure, as com-
pared with 'I'AORrl)rlgs and 'IAORrpaigs Because the air
cmiditinning li(.'U 8 controls the rear seat air conditioning
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urn( 6 according to TAORrDr and TAORrPII. an abnomtal
control of the air conditioning due to an abnormal-tempera-
ture obstacle can be restricted.

Tlurd Emboduncnl

Accordin to the above-described first and second embodi-
ments. the case is described in which an abnormal-tempera-
ture obstacle (e g . ice cream or fired cigarette) exists between
the non-contact temperature sensor 70 and a passenger ln the
passctlgct ciiillpdrlilicill.

In pracuce, obstacles havuig a room temperature such as a
I ditilv at)rior diid a suit visor Ilidv exist bclwccit lllc itoit-
contact temperature sensor 70 and the passenger In this case,
the skin temperature of the passenger and the like. which are
used to calculate the target blowing-out temperatures TAOR-
rDrIR and TAORrPaIR, cannot be accurately detected by the
non-contact tempcruture sensor 70. If thc mr conditioning
ECU 8 controls thc rear scat air condtttoiung umt 6 according
lo thc target blowutg-out lcmpcralures TAORrDrIR and
'I'AORrpalg, the air conditioning of the passenger compart-
ment may be abnorntally controlled

In this entbodiment, the target blowing-out temperantres
TAORrDrIR and TAORrPaiR, which are influenced by the
room-icmpcralure obsLiclc, arc respeclivcly corrccled lo
approach TAORrDrTR and TAORrPaTR, winch are not influ-
cnccd by thc room-tcmperaturc obstacle, lo calculate the tar-

et blowing-out tempemtures IAORrl)r and 'IAORrpa
accordiim to which the air conditioning Ii(:U 8 controls the
rear seat air conditioning unit 6. Accordingly. an abnomtal
control of the air conditioning due to the room-temperanue
obsLiclt: edit bc I'cslticlixl.

lhc target blowing-out lempcmlure TAORrPa of the rear
left air condilioruug Conc Id will bc calculated rcferrutg to
lil(IS. 13-15A, and 1513

As shov n in lii(i 13, the assistant seat side detection
portion 72 of the infrared mys temperature sensor 70 is pro-
vided ivith the lnfmred rays receiving portions 70C. 70b.

lite inlbared ruys rimctving portion 70u is provided with
delixuon elements 698-703. Sunilarly lu lhose of lhe lirsl
cmbodimcnt, thc dctcctiou clcments 700, 701 detect lhe tem-
perature of the side window glass at the side ofthe assistant's
seat 3 (i e., fmnt passenger's seat 3). 'I'he detection elentents
702C, 702b and 702c detect the face skin temperature of the
passenger at the seat 3 The detection element 703 detects the
temperature of the upper-side clothes portion of the passenger
dl lllc Sl:dl 3.

Moreover, the utfrarcd rays rcceivm portion 70b is pro-
vided with detection elements 711-716. 717C and 717b 'I he
detection elements 713-716 detects the upper-side clothes
portion of the passenger at the seat 4, and the detection ele-
ments 717d. 717b detect the face skin temperature of the
passenger at the seat 4

Temperature sigtm Is det ix lcd by thc uifrarcd rays rcmeivutg
portions 70a, 70b urc sampled by the atr condittoiung ECU 8
every a predetermined interval. 'I hat is, the air conditioning
I 1(:U 8 samples the detected temperature signals ofthe detec-
tion elements of the assistant seat side detection portion 72 at
a first time, a second time... to a N time (N is integral) every
a predeterntined timing.

1'he target blowing-out temperature 'IAOI3rpa of air blown
out to the air conditioning xone I d in the passenger compart-
ment is calculated by the air conditioning ECU 8 referring to
FR). 14. Steps S208. S209, S210 are substantially same v. ith
those shown in FICi. 9, respectively.

At step S208, a rear left temperature 'lirgrpa is firstly
calculated At step S209, a rear left target b)owing-out tent-

pcraturc TAORrPalR is calculated using thc rear left 1cmpcm-
ture 'I'irRrpa At step S210. a rear left target bkuving-out
temperature IAOI&rpa'I'8 is calculated using the inside air
temperature sigttal 'I'rgr.

At step SZIIc, according to the temperature si naia
detected by the detection elentents of the assistant seat side
dctcmtton portion 72, it is dclcrmuuxl whether an obstacle
havtng a room tcmpcraiure exists bctwccn Ihc assistant scat
side detection portion 72 and the passenger's face at the left

to side of the rear seat 4 or not
ltor example. as shown in lil(i. 15I3, when the munber of

the detection elements, which have an approximately same
temperature T (e.g., in a range of (T-I" C.) and (T+I" U.)),
exceeds a prcdclernnncd value (eg.. 34). II is dctcrnuncxI Ihal
a room-lempcralurc obstacle (e.g . vatuly nurror) cxtsm and
YI!S is determined at step S211it In this case, the detection
elements in a rang indicated by Sa in I'l(i 15I3 are obstructed
by the obstacle (ienemlly, ivhen the temperature of the pas-
senger's face or a rear-tray sheet are detected, temperature

Ic differences between the multiple detection elements of the
assistant scatsxlcdelcclionportion72areatlesslanumberof
dcgrecs. If(bc mimbcr ol'lhc dctecnon clemcuts, wluch lieve
the substantially sante detected temperature, exceeds the pre-
determined value (e g., 14). it is determined that the assistant
seat side detection portion 72 is obstnicted by an obstacle
such as the vanity mirror.

The numbers indicated in FICIS. 15A. 15B show the
dc(co(cd lmnpcralures of lhc detection elcmenm of the assis-
tant scat sale dc(ection portion 72. Thc numbers (c.g., 29)

ic indicated in lil(i. 15A shoiv the detected tentperatures of the
detection elements of the assistant seat side detection portion
72 by sampling at (N — I ) time, and the numbers indicated in
FICI. 15B shots the detected temperatures of the detection
elements of the assistant seat side detection portion 72 by

Ii sampling at N time.
When tl ts detcnnined lhdl the obstuclc exists, thc value of

the target blowing-out temperature TAORrPaTR ts used as
the value of the target bloivina-out temperature TAOI3rpa at
step S213C.

do On the other hand. when the number of the detection ele-
ments does not exceed the predetermined value (e.g.. I4)
which have the approxunalcly same lcmpcralure T (c.g., ut a

range ol (T— I) " C.-(T+I) '.), it w dctemnucd fliat thc
obstacle docs not exist.;md NO is detcnuuted al step S211a.
'I'he value of the target bloivina-out tentpemture 'IAORrPaIR
is used as the value of the target blowing-out tempemture
TAORrPa at step S212C.

liourth I lmbodiment
C

In the above-described einbodunent„ if the number of the
detection element~, which have the substantially same
detected temperature, exceeds the predetermined value (e
34) among thc total (c.g.. 16) dctccuou clmncnts, tt ts dcier-
nuncd lltat an obstacle exists. In thc fourth cmbodunent, an
additional method will be used tiir deterntining whether an
obstacle exists or not

Thc numbers indicated ui FICi 16A show thc dctcctcxI
tcmpcralures of lhc dclccnon elements of Ihc assistant scat

ic sale dc(cotton poruon 72 by samplutg at (N— I) time, mtd lhe
munbers indicated in I'ICig 16I3 show the detected tempem-
tures of the detection elements of the assistant seat side detec-
tion portion 72 by sampling at N time

Accorduig to tlus cmboduncnt, thc dclccted lcmpcralure
si sampled al n time (refer lo FICi. 16B) of each detection

element has a difference front the detected temperature
smnpled at (n— I) time (refer to I1Ci 16A) of that lf the
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number oi'hc dctecuon clcmcnts, winch have a dilfermicc
betiveen the detected teniperature sampled at (n— I ) time and
the detected temperature sampled at n time larger titan a
predeterniined value (e g, I" (', exceeds a predeternuned
value (e.g., 8). it is determined that a room-tempernnire (e g.,
vanity mirror) obstacle obstructs the assistant seat side detec-
non portion 72, and YES is dctemuncih Generally. when
hands or a coffcc cup is moved, thc dciec1cd 1mnpera lures of
a small number(e g. 2 or 8) of the detection elements of the
assistant seat side detection portion 72 change Ifthe nuntber 10

of the detection change elements, of ivhich the detected tent-
peratures at the same time. exceeds a predetermined value
(e, 8), it is detemiined that the assistant seat side detection
portion 72 is obstructed by a room-temperature obst mlc As
shown in FICi. 16B. thc dctcction elements in a rmigc uidi-
cared by Xa are obstmcted by an obstacle.

On the other hand, if the number of the detection elenients
which have a difference larger than I

'
. does not exceed the

predetermined value (e., 8). it is determined that a room-
tempemture (e.g . vanity mirror) obstacle does not exist, andii'O

is determined.

26
For cxamplc. an upper-side detection clcmcnts oDdic assis-

tant seat side detection portion 72 are arranged to detect the
temperature of the passenger's face or the rear-tnay sheet, as
shown in a wang indicated Xd in liltr bgl3 A lower-side
detection eiements of the assistant seat side detection portion
72 are arranged to detect the temperature of the passenger*s
tillglls or seats, as sllov 'll ill il rtlllgc llldicatcd Xe in FIG. 1 8B.
Gmicrally, the diffcrcnccs bctw cen thc dctcctcd tcmperat urea
of the upper side mid the lower side detection elements are at
least a number of degrees If the differences are in a prede-
termined range (e.g, (— I" C )-(+I'.)). it is deterniined that
the assistant seat side detection portion 72 is obstructed by a
room-temperature obstacle, and YES is determined at step
S211a in FIG. 14. If thc dilfi:rcnces bctwccn thc detected
tcmperaturcs of thc upper side and the lower side detection
elements are out of the predetermined range (e g, (— I" ( )-
(+I' )), NO is determined at step S211a in lilti 14

In tlus mnboduncnt, other detection clcmcnts ui addition to
the upper side and the lower side detection elements among
the assistant seat side detection portion 72 can be also used to
determine whether an obstacle exists or not

I'ifth Iimbodiment Other Embodiments

Inthefifthembodunent,accordingtothedetectedtempem--'uresof nvo predetermined detection elements (indicated by
Xb mid Xc ui FIGS. 17A and 17B) of theassistant scat side
detixuon portion 72, 31 is detcrmuied whether 1hcre exists a
room-temperature obstacle or not

31)
Generally, when hands or a cotl'ee cup is ntovtxi. the

detected temperatures of detection elements of the assistant
seat side detection portion 72 adjacent to each other are
changed. If the detected tempemturec of two separated detec-
tion elements. betv een v hich at least one detection element is

33
postttontxt, are utcreascxl or diwrcascd by equal 10 or larger
than a predetennuied tcmpcrature value (c.g., 2'.) a1 thc
same time, it is determined that the assistant seat side dettx-
tion portion 72 is obstructed by a room-teinperature obstacle.
As slu&wn in FICiS. 17A. 17B. the detection element 712

30
(indicated by Xb) and the detection element 702a (indicated
by Xc) are separated form each other. If the differences
betw emu ihe detected tmnpcraturcs samplixl at (n— I) 1une of
thc ilctccuon clcments 712. 7020 and dic dctcctcd tempera-
tures smnpled at n time of those are equal to or larger than the
predetermined tentperature (e g., 2' ), it is determined that
there exists an obstacle. andYES is determined nt step S211a
in FIG. 14. If the diiferences of the detected temperatures of
the two predetermined detection elements are smaller than
the prcdctenmncd tcmpcrature value (e, 2'.), it is detcr-

0
mined tlrat an obstacle does not exist tmd No is detemiincd at
step S2110 lil(i 14

In this embodiment. the detected temperatures of the pre-
determined two detection elements are used to determine
whether an obsui cia exists or not. However, a predetcrmuied
dctcmt ton clcmcnt can bc also used.

Sixth Embodiment

In the above-described embodiment. if the detected tens- 00

peratures sampled at n time of the two predetemiined detec-
tion elenients are increased or decreased by equal to or larger
than the predctennuicd tcmperaturc dilli:recce (e.g., 2'.) as
compared with 1hosc sampled at (n— I) 1ime. 31 is dctermincd
that there exists an obstacle. In this embodunent, more than si
nvo predetermined detection elements are used to deterniine
whether an obstacle exists or not

Although thc present invention has been I'ully dcscribcd in
connimtion with thc prei'crrcd embodiments thcrcof with rclc
erence to the accompanying draivings, it is to be noted that
venous chmiges and modifications will become apparent to
those skilled in the art.

For example, in the tirst embodiment. the target biowing-
out temperatures TAORrDrlR, TAORrPaiR and the target
blowing-out tcmpcraturcs TAORrDrTR, TAORrPaTR are
used to dctcnninc v hcthcr an abnormally lugh tcmpcrature
obstacle (e.g, fired cigarette) exists benveen the detection
element 717 mid the rear left side passenger's face or not
I lov ever, the detected teniperature 'I'a 17 of the detection ele-
ment 717 of the non-contact tempemture sensor 70 can be
also used. In this case, if the detected tempemture Ta17 is in
a prcdctcmnncd range, it is detennincd that an abnormally
high temperature obstacle ilocs not exist bctwixn ihc detec-
tion element 717 and the passenger's face If the detected
temperature Ta17 is out of the predeterntmed range, it is
deternnned that there exists an abnormally high tempenature
obstacle between the detection element 717 and the passen-
ger*s face.

Similarly, in the second embodunent„ the detected tem-
pcraturc Ta17 ol'the dctccxton elemmit 717 ca+bc also used to
dctcrnunc whether an obstacle exists betwemi thc detection
element 717 and the passenger's face or not

In the first embodiment, the temperature detection area in
the passenger compartment is set as the passenger's face. and
it is determined whether an obstacle exists between the detec-
tion element 717 and the passenger*s face or not. However,
thc 1 cmpcra turc dcl conon arcs cmt bc also set as other arcs in
thc passcngcr compartmeni in addition to the passenger's
Iaci:

In the first and third embodiments, the target bknving-out
temperature is used as the air-conditioning control value
However. an air amount blown fmm the centrihigal type
blower 62 can be also used as the air-conditioning control
value.

In 1hc lirst cmbodimmit, as tlm non-contact tcmpcrature
amis or 70. the infrared ray sensor is pro md cd with thcnnop tie
dctimtion clemcnts. However, other tnfrarcxl ray sensors cmi
be also used which includes a bolometer-type detection ele-
ment having a resistance ivi th a large temperature coefi)cleat,
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for cxiunple. Other surface tempcraturc sensors winch do nol
contact a surface of the detection object can be also used

In the first embodiment, in the driver seat side detection
portion 71. the rear nght trim panel temperature TirINRrDr,
the rear nghi w uidow surface icmpcraiurc TirWRrDr, and thc
rear nghl passcngcr's cloihcs tcmperaturc TtrCRrDr arc cdl-
CUIB(ed by using avemsge calculations shov;n in the fornnilas
(5-1), (52), and (5-3) I lowever, the present invention ls not
limited to this, the following formulas can be also used

tcmpcraturc dclccuon arcs mid thc non-contaci tcmperaturc
sensor or not 1'he air conditioning Ii('U 8 and the steps
8121-SIZ9, S2U4 )2U7, S212-S215. S204a-S207a, and
82121a-sZ15a are a conlml unit in the present invention

Moreover. TAORrDr and TAORrPa correspond to a cor-
rected air-conditioning control value in the present mvention.
The detection elcmeni 717 corresponds to a skin-icmpcra lure
dclixllon clcmeni, and ihe uisldc air imnpcralure sensor 85
corresponds to a contact temperature sensor 1'he detection
elements 713-716 correspond to clothes-temperature detec-
tion elements, and the air mix doors 65a, 65b correspond to a
temperature adjustin unit in the present invention.

Such changes and modifications are to be understood as
being w ltlun the scope of thc present invention as dclined by
thc appcndcd claims.

What is cLsimed is
I An air conditioner for a vehicle compnsing
an air conditioning unit for conditioning air in a passenger

conlpartnlcllt of tltc vchiclc:
a non-contact tempemsture sensor for detecting a surface

tcmpcraturc of n lemperalurc detccuon arcs ui Ihe pas-
senger comparunmil ln non-contaci,

first calculating means for calculating a hrst air-condition-
ing control value, ivhich indicates a first target air con-
ditioning state in the passenger compartment. based on
the detected surface teniperature of the non-contact tem-
perature sensor,

detcnninuig means for determining wlmthcr mi obstacle
exists bctwccn the lcmpcrature de(ection area and thc
non-contact temperature sensor;

second calculating means for calculating a second air-
conditioning control value indicating a second target air
conditioning state in the passenger compartment based
on a current inside air temperature of the passenger
compartment when thc dctennu»ng means dctcrmuics
that thc Obstacle cxlsis bc(ween thc (cmpcralurc dctcc-
tloil Brcll Slid Illc lani-COIIL'Ici lcnlpCrd(UIC SCBSOI, Slid

a control iulit for controllin the air conditiiming unit,
v herein

when the determining nieans determines that the obstacle
does not exist between the temperature detection area
mid Ihc non I outa ci icmpcralure sensor, thc contml urul
controls thc air condnlonuig ulut based on ihe Iirsi alr-
condlllonnlg Colllrol vdluc; Slid

when the deterniinina means determines that the obstacle
exists between the temperature detection area and the
non-contact temperature semor, the control unit controls
the air conditioning unit based on the second air condi-
tioning control value.

2 Thc air conditioner according io claun 1, whcrcui
when a dlifercncc bclwcmi thc Iirst air-conditioning con-

trol value and the second air-conditioning control value
is larger than a predetenuined value, the determining
means determines that the obstacle exists between the
temperature detection area and the non-contact tempera-
IUrc scnsol.

3 The air condiiioncr according to claun 1, fiuthcr com-
pllSulg

0 contact Iciupcl'BtU(c scusol'or de(cating Bll Bu'clllpcra-
ture of the passenger compartment by contacting,
wherein

the second calculating means uses the detected air tem-
pcralUIc of lhc colltiicl tcllipcra(UIC scilsor ils Illc lclll-
pcralUIc ulfonlldlloll for cillcUldlulg lllc second Bu-ciul-
dilioning control value.

4 111e air conditioner according to claim I, wherein the
uon-conlact tcuipcl lture seusol'lcllldcs 0 skin tclllpci'Blurc

11)
IS-11)lii(XR&Dr— IK) Tallaxl Tal )'2

lirlrxiDi-IR3 Taan+K4 Ta(il)1

Ia(li l»=(K I I +KS I 14(KI li I(+PS
I ls))4

(( 21)

(9 31) I

II )4&ii=)KS R'll+(10 I I (0 I I)

li(ITRiPI — lx'll Taaa+K12 Taall:

liiURSPa — (K'll Tal3+K(4 lald+KIS 141 +K16
la16114 (0 31) 10

Wherein K9-K16 are coetlicients
In the first embodiment. the detected temperature TrRr of

the inside air tempemsture sensor 85 is used a temperature
signal which ls influenccd less (han Qle tmnpemturesiglml 3(
de( ix lcd by Ihc non-con(act Icmpcralurc sensor. However. the
detected teniperature 'la17 multiplied by a contribution
degree K17 can be also used as the tempemsture signal In tlus
case. the contribution degree K17 must be smaller than the
contributiondegreeofthedetectedtempemture Ta17whichis 40
used to calculate the target blowing-out temperatures TAOR-
rDrIR. TAO Rr Pal R. For example, 11'he cocflicicnt ofthc rear
nghi passenger's skin temperature (TB17) is 0.36 in thc for-
mula (5) in the first embodiment, the contribution degree K17
must be snialler than 036.

In the above-described embodiments, TAORrDrIR,
TAORrPaIR arc calculatix! as the first mr-conditlomn con-
trol value by using thc detcclcd temperatures of ihe uifrared
ray sensor 70 I ioivever, both of the detected temperatures of
the infmred ray sensor 70 and the inside air temperature
sensor 85 can be used to calculate the first air-conditioning
control value.

In the above-described embodiments, the rear seat air con-
ditioning unit 6 corresponds to the air conditioning, unit in the
present invention, and the rear riaptt passenger's skin tern- 19

pcrdiurc (Ta17) corresponds io ihe surface (ampere lure Of thc
(CIlipCI'i)lan: dClcrntoll Bio(I ul IIIC p(ISSCIlgCI ConlpBrllliCUI.
TAORrDrIR, TAORrPaIR, TAORrDriRs and TAORrPaIRs
are calculated as the first air-conditioning control value. and
the steps S20U, )2UI, S208, 8209, 820la and 8209a corre- (0
sponds to a iirst calculating means. TAORrDrTR. TAORr-
PaTR. TAORrDrTRs and TAORrPaTRs are caicuL(ted as the
second air-conditioning control value. and the steps S202,
S210. S200a, S201b, S208a and S209b corresponds 10 a
second calculating means. The a(cps S203, S211, S203a, 0(
S2114 correspond to a determining unit which deterniines
whether an abnormal tempemsture obstacle exists between the

Wherein KI-Kg are coeflicients.
Similarly, ui thc passmigcr scat side dcmxtion portion 72,

the rear left trim panel tenlperature 'I'irINRrpa, the rear left
window surface temperature 1'lrWRrpa, and the rear left pas- 20

senger's clothes temperature TirCRIPB are calculated by
using average calculations shown in Iilnnulas (g-l). (8-2),
dill (8-3). How cvcm lllc prcsclll hri'clliliul ls not lulllu:il (0
this, foflow uig Ibnnulas cim be also used.
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ilt:lection clt:Blent for dclcclhlg B passen cl s shul Icnlpcra-
ture as the surface tenlperature of the temperature detection
area

5 'I he air conditioner according to claihn 1. wherein
the non-cnntact temperature sensor includes a plurality of

detection elements. which are arranged for detecting in
non-contact the surface tempemltures of corresponding
perm scparalcd In Ihc tcmperaturc detection area, and

ihe delennimng means detcnuules Ihc obslacle exists
I i 1

bciwcml thc tcmpcraturc deicciion area mid die non-
contact tenlperature sensor &vhen the mimber of the
detectinn elements which have substantially the same
detected surface temperature is equal to or larger than a
predetermined number.

I
6. The air conditioner according to claim 1, wherein
the non-contact temperature sensor includes a plumlity of

delix lion clmncnts, wluch are arrahhgcd fi&r delectulg In
non-contact the surlhcc temperaiurcs of corresponding
paris separated In the temperature detection area; and

when the nmnber of the detection elements. tvhich have
detected surface temperature changed by equal to or
Larger than a predetermined tempemanlre at the same
time„ is equal to or larger than a predetemlined value. the
dciernnning means delcnnules Ihc obslacle exists
bciwcml thc tcmpcraturc deicciion area mid die non-
conlaci tculpcraiUrc scnsol.

7. The air conditioner according to claim 1. wherein
lht: non-coniBcl lcmpcldnlrc scnsol hlchulcs 11 ph&lBhty of

delix lion clmncnts, wluch are arrahhgcd fi&r delectulg In
non-contact the surlhcc temperaiurcs of corresponding
paris separated In the temperature detection area; and

when the detected surface tempemlture of predetermined
detection elements among the plumllity ofdetection ele- ls
ments changes by equal to or larger Ihen a predelcrmuled
tcmpcraturc, thc dctcnninulg means dctennines thc
obstacle exists between the temperature detection area
and the non-contact tempemlture sensor.

8. The air conditioner according to claim 7, wherein
ihe predetcnnhned dclccthon clemcnls ol Ihc pluralily of

detectinn elements are at least two detection elenlents
separated fmm each other.

9. The air conditioner according to claim 1. wherein
lht: non-coniBcl lcmpcldnlrc scnsol hlchulcs 11 ph&lBhty of

detection elements, which are arranged for detectiag in
non-cnntact the surface temperatures of corresponding
partssepamlted in the temperature detection area; and

v;hcn ihc dctccn:d BUrfacclcnlpc'IBIUlc ol plcdclcnnulcd
o

delix lion elements among thc plura fly ol dcteclion clc-
nlents are substantially same. the determining nleans
determines that the obstacle exists between the tempera-
nlre detection area and the non-contact temperature sen-
sor.

10. The air condhnoncr accordulg to clnun 9, whcrcin thc
predetermined detection elements are upper side detection
elements and imver side detectinn elements anlong the plu-
mllity of detection elenlents

11. The air conditioner according to cLaim 1. wherein:
the air conditionin unit includes a plumlhty oftemperature

adiustulg units for adjusiing the tcmpcrnlure of air to be
blown &nlo thc passmlgcr compartment, and

the first and second calculating units calculate the first and
second target temperatures to be adjusted by the tem-
perature adjusting units. as the first and the second air-
conditioning control values. respectively.

12. The air conditioner according to claim 11, wherein:
Ibc Icmperaturc adjusting units are arranged Io corrcspond

lo seals In thc passcngcr compartment, respccuvclv,
the non-contact temperature sensor detects the surface

temperature corresponding to each of the seats of the
temperature detection area:

the first and the second calculating means respectively
calculate the first and the second target temperatures
corresponding to each of thc seats,

the dctemnlung mcahis dcicmlincs whether thc obstacle
exists bet&veen the non-contact temperature sensor and
the temperature detection area in each of the seats.

when the detemlinin means determines that the obstacle
does not exist between the non-contact temperature sen-
sor and the temperature detection area, the control unit
controls thc temperature adiusung unns based on thc
firsi Idlgct lcnlpt:Id iUrc; dnd

when the deternlininn means determines that the obstacle
exists between the non-contact temperature sensor and
the temperature detection area. the control unit corrects
the first target temperature to be the second target tem-
perature so as to calculate a corrected target temperature
used as Ihc corrccicd air-conditionulg control value. and
thc control umt controls the tempcraturc adi ustulg unils
bascxf on the corrccicd iargei tcmperaturc.

15. '1'he air conditioner according to claim 1. wherein the
determining means is for determining whether an obstacle
having a temperanire near the current inside air temperature
exists.

14. The air condhnoncr accordulg to clnun 1, whcrcin thc
obstacle ulcludes a 1 Unity mirror mid a sun visor.

15. The air condhnoncr accordulg to clnun 1, whcrcin thc
obstacle is a stationary obstacle.

16 The air conditioner accnrding to clainl 15, wherein the
current inside air tempemlture is not used by the first calcu-
Llting means when calcuLating the hrst air-conditinning con-
trol VB1Uc.

17. Thc air cond&uoner accordulg to claun 1. wlmrcul Ihe
current ulsldc air tcmpcraturc is nol used by thc first calcu-
lating nleans tvhen calculating the first air-conditioning con-
trol vahlc.


