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A vehicle air conditioner includes a non-contact teniperature
sensor for detecting a tempemture in a predetermined area of
a passenger compartnient in non-contact. an air conditioning
uiut tlmt controls an air conditioning state ui the passcngcr
compartment based on at least thc tmnperaturc dctimted by
the non-contact teniperature seiisor. and aii air conditioiiing,
I:CIJ for controlling the air conditioning unit 1'he IJCU
deternnnes whether the tempemture detected by the iloii-
contact temperature sensor is abnormal. and infomis a
detennuiation result to a user by usin a light emitting diode.
Thus, it is possible to noufy thc user whether the tempera-
ture dctectcd by thc non-contact tmnperaturc sensor is
abnormal. '1'he detenuination whether the detected tempem-
nire of the non-contact temperature sensor is abnormal can
be perfiirmed by usin at least one of the teniperature
detected by the non-contact temperature sensor and an
enviroinnent condition.
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VEHICLE AIR CONDITIONER WITH
I)ON-CONTACT TEMPERATURE SE)SOR

('RO)S RlillligiiN( li I'0 Rl!I,AI Ill)
APPLICATION

llus application ls based on Japancsc Patent Apphcatlons
No. 2003-45677 lilcd on Fcb. 24. 2003, No. 2003-46126
liled on Feb. 24, 2003, and No. 2003-338107 filed on Sep.
29. 2003, the disclosure of which is incorporated herein by
reference.

FIELD OF THE PRESENT INVENTION

1'he present Invention relates to a vehicle air conditioner
that performs air-conditioning of a passenger compartnlent
on the basis nf a tenlperature detected by a non-contact
temperature sensor. More particularly. the present invention
reLates to an air-conditioning control operation by using the
tempera lure detected by thc non-contact lcmperalurc sensor.

I)A(IK(iROI)ND Oi''I II I

PRI'.Sl',N'I'NVENTION

dnxlCI)'bou1 WSCiht:I Or not Bll'-Conthllonulg Conlrol IS

really performed under nonual nperating conditions
'I'he inventors of the present application have made a

study of detecting the surface temperature of a passenger
(dnver) sitting on the driver's seat by the use of an infmsred
temperature sensor that is arranged in a rksshboard (i.e.,
insinunent board) in thc passenger compartment so as io
face a driver's seal area. When thc infrared icmpcraiure
smisor is arrangml nearer to a stcenng wheel side tlmn d

central portinn in the dashboard. an area occupied by the
steenng wheel beconles larger In a tempenlture detection
area vvhere the infrared tenlperature sensor can detect tem-
perature. For this reason, areas in tvhich temperature essen-
tially needs to be detected. for example. Bn area nccupied by
thc driver and having thc largest cfli:ct on a comfortable
fcchng, Bn died ticcUpltxl by B ecting ilail Unlit:rgonlg ihc
etTect of radiation from outside the passenger compartment,
and an area occupied by side v indows and under oing the
efi'ect of outside air tempemsture and solar radlatinn amount
are reduced. Hence. this causes large detection error in the
temperature detected by the infrared tempemsture sensor.
Therefore, 11 impossible io suitably adlusi thc air condiuon-
hlg stBic ni ihc pilsscngcl ciinlpdrlnli:nn

llicrc has bccn proposed a velucle air conditioner thai
ilt:iccls il icnlpcraiUrc droiultl B pdssc'ager nl 11 pBsscngcr
comparuneni by thc use of an ull'rared icmpcr lliui: sensor ul
a non-contact manner and air-conditions the passenger cnnl-
partmen1 amund the passenger automatically on the basis of

11)
a temperature detected by the temperature sensor (for
example. see Japanese Unexamined Patent Publication No.
2002-172026).

In mloiher veluclc nir condiuoncr. d time conslani pro-
ctssulg is performed for a tcmpcmturc dctcctu! by an
infrared temperature sensor, and air-conditioning of a pas-
senger compartment is performed on the basis of the
detected and processed tempenlture (filr example. see .Iapa-
nese Unexamined Patent Publication No. 2001-34781(i) To
be specific„ the air conditioner air-conditions the passenger tm
compartment by thc usc of Ihc tcmperalurc detected a
prcdciernnncd time bcforc by thc infrared temperature sen-
sor 1lnis. even if the surface tempenlture of a temperature
detection area by the mfmsred temperature sensor changes
rapidly. the air conditioner prevents the air state in the
passenger compartment from being changed in response to
a change in the surface temperature.

However. in this lund of vehicle air conditioner. in a case
w herc a lngh- or low-imnpcra lure substance such as llama of
tobacco or cooled air of a rcfngcraior (or cooled ciuulcd
cotfee) comes into the detection area of the infrared tenl-
perature sensnr (that is, temperature detection area), the air
state is not rapidly changed immediately afier that time.
However. after a predetermined time period. the air state Is
controlled by the use of the detection temperature showing ss
d high iempcraturc of thc tobacco or the hkc. Thus. aficr thc
prcdciernnBed lime pen od passes, lhe air sl a i 0 is abno mls fly
controlled

I ii en in a case where the detection surface of the infnsred
tenlpemture sensor Is covered with the passenger's hands, io
the air state is not rapidly changed immediately after tlmt
time. I)ut, after a predetermined time period passes. the air
slate is controlled abnormally. On lhc contrary, even if the
passenger holds his hands over thc detection surface of the
infrared tcmperaturc sensor for a Iry, lhc air slate is hardly ss
changed imnlediately after that time. I fence„ this raises also
a pmblenl that the passenger may be given feelings of

SUMlVLXRY OF THE PRESENT INVENTION

In view ol'he above problems, lt is a first oblcci of ihe
prcscnl ulvcniion lo provide a 1 cluclc air condiuoncr Ihal
can infoml a user of whether or nnt a tenlperature detected
by a non-contact tempenllure sensor Is normal

It Is a secnnd nbject of the present invention to provide a
vehicle air conditioner that can suitably adjust an air state on
a driver's seat-side in a passen er compartment by the use
of a non-contact temperature sensor

Ii ls a third oblcct ol'he prcscnt invention io provide a
control process wluch cdn readily and accurniely detcrmules
whcihcr or noi a detection tempcraturc ol' non-coniacl
temperature sensnr is normal

According to an aspect of the present invention, a vehicle
air conditioner includes a non-contact temperature sensor
that detects a temperature in a predetermined area of a
passen er compartment in non contact„a contrnl unit that
controls an air state ln ihc passcngcr comparuncnt based on
ai least Ihe icmperaturc detccicd by the non-contact tem-
perature sensor, a determining means for determining
whether or nnt the temperature detected by the non-contact
temperature sensor is abnonual, and a notifying nleans tilr
notifying a passenger ivhether the temperature detected by
the non-contact temperature sensor Is abnormal. Therefore,
ii m possible 10 infirm d user (passcngcr) whether or noi thc
tcmperaturc deucu:d by ihc non-contact icmpcraiure semor
ls Bbuonual

Preferabiy. the non-contact tempemsture sensor is disposed
at an attachment position that is changeable in the passenger
compartment. Thus, when ihc determining means detcr-
mincs that thc tcmpcraturc detected by thc non-coniact
tcmperaturc sensor ls abnormal, thc attacluncni position of
the non-contact tempemture sensor is changed so that it can
prevent an abnormally detected temperature of the non-
contact temperature sensor. For example. the notifyin
means Is a licit emittin device that is arran ed at a position
near ihc non-contact tcmperaiurc smisor. Allcmatively, Ihe
noltfvulg nlcxulS thSplaCtw d ill:ICrnlulallon ri:SUI1 Ol lhC

dcicrnuning mcalm by usmg a imnperaturc displaying por-
tion that displaces a set tempemture filr controlling the air
state in the passenger conlpartment
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lllc dctenmuulg means can dctenmnc whether thc tem-
perature detected by the non-contact temperature sensor at
the present time &s abnormal. based on a temperature
detected by the non-contact temperahlre sensor at a time
before a predetermined time period from the present time.

Preferably. the vehicle air conditioner luther includes
cnvironmmll cond&hon dc&ection means fi&r dctcm1utg an
cnvironmmll cond&t&ou except lor lhe tcmpcralure delcctcd
by the non-contact temperature sensor ln this case. the
control unit controls the air state in the passenger compart- la
nlent based on the temperature detected by the non-contact
temperature sensor and the environment condition detected
by the enviromnent condition detection means. In this case,
Ihe delcrmuung means dclennincs whether lhc lcmpcralurc
dchxled by the uon-contact tcmpcralure smlsor &s normal,
based on the environment condition detected by the envi-
I'onincnl condition dctcctlon nlc'nls 1 hcrcfoi'c, It Is poBstblc
to detect whether the temperature detected by the non-
contact temperature sensor &s normal in accordance ivith a
relationship between the temperature detected by the non- lc
contact temperature sensor mid thc cnvirolunmlt cond&non.

For cxdmplc, Ihc cnv&ronmcnl cond&tion dehxhon means
is a solar radiation detecting means for detecting a solar
radiation anlount entenng into the passenger compartment.

Alternatively. the determining means determines v hether
the temperature detected by the non-contact tempermue
sensor is nonnah based on v hether the temperature detected
by Ihc non-contact tempcraturc sensor becomes willun a
prt:ilt:le&hunt:il rdngi: for II plcilctcrnnni:I! Ihuiv Alu:nla-
tively. the deternlming means determines whether the tens- so

perature detected by the non-contact temperature sensor &s

normal, based on whether a state where the temperature
detected by the non-contact temperature sensor is witlun a
predetermined mange is continued for a predetermined time.

Prcli:rdbly, llm m&v&ronmcnl conihl&on delechon means ls
includes an outs&dc n&r detect&on meath fi&r detecting a
tcmpcralurc ol'uts&de mr outs&dc thc passcngcr compart-
nlent. In th&s case, the determining means determines that
the tempemture detected by the non-contact temperature
sensor is nomlal when the temperature detected by the dc

non-contact temperature sensor is close to the temperature of
outs&dc air, dclcctcd by Ihe oulsule mr temperature sensor.
Allcmdlively, the detcnuu&ing meims delcrnuncs thai thc

tempera lure de& ix lcd by llm non-conLicl lcmperalurc sensor
is nounal. when the Openmg state determining unit deter-
mines the opening state of the door or the window of the
vehicle.

Preferably. ivhen the detemlining means detemlines tlmt
thc Imnperalurc dcteclcd by Ihc non-cunlacl temperature
sensor &s abnormal, a prov&s&onal lcmpcralurc is set as the 0

tcmpcralurc in the predetcnuuled arcs, mid lhc conlrol un&l

controls the air state &n the passenger compartment based on
the provisional te&uperatu&c.

In addition, the determining means can detemline w:b ether
the temperature detected at the present time by the non- &s

contact temperature sensor is abnormal, based On Ihc lmn-
pcrdlure dc&ected Bl the last lime by lhc non-contact lmn-
pcrdlure sensor aud thc tempcralurc dc&ac&cd al the prcsmll
tinle by the non-contact temperature sensor.

Accordin to another aspect of the present invention, an st!

air conditioner for a vehicle includes an Bir conditioning unit
that is disposed to independently control an air conditioning
slatt: ol d firsl Bouc Bt B stilt: of B slci:ung whet:I nl B vchlclc
lateral d&rcctiou Bnd an a&r conditioning state of a second
Conc al a side oppos&tc lo thc stccrulg wheel m die vehicle ss
lateral direction, a hrst non-contact temperature sensor that
detects a surface tempemstme of a first detection area in the

first zone hl non-con&dc&, il st:conti non-contact li:nlpcrdliuc
sensor that detects a surface temperature of a second detec-
tion area in the second zone in non-contact, and a contml
means that contmls the air conditioning state in the first zone
based on the temperature detected by the first non-contact
temperature sensor and controls the air conditioning state in
the second zone based on thc tcmperaturc dctcctcd by Ihc
scconil non-con&Bc& lcnlpci'illulc sensor. hl lhc vchtclc Bu
cmlditioner, the first non-contact temperature sensor is
arranged in a dashboard to face the hrst zone. the second
non-contact temperature sensor is arranged in the dashboard
to face the second zone, the first non-contact temperature
sensor is provided in the dashboard at a s&de opposite to the
stccrulg whccl with Ii:spec& 10 B ccnliz poll&on of lhc
dashboard in the vcluclc lateral d&rect&on. and thc sixond
non-contact temperature sensor is provided at a side of the
steerin wheel ivith respect to the center portion of the
dashboard in the vehicle lateral direction Accordingly, it is
compared with a case where the first non-contact tempera-
ture sensor is arranged at the side of the steering wheel than
the center port&on of thc dashboard &0 the vcluclc lateral
d&rection, an area occup&cd by Ihe stecnug whccl iunon Ihe
temperature detection area of the non-contact temperature
sensor can be nlade snlaller

According to a further another aspect of the present
iuvenl&on, a control process of a computer for lhc veh&cle air
condign&oner includes a dclcrmining step lhr dctcnninulg
whether the temperature detected by the non-contact tem-
perature sensor is abnormal, and a notifying step fi&r noti-
fying a determination result in the determining step to a
passenger in the passenger contpa&tment. Preferably, in the
detenn&ning step. it is detemlined whether or not the tem-
pcrahirc dc&ected by Ihc non-contact lcmpcralure sensor is
normal based On the s&gtlal from the cnviroluncnt condit&on
detection means

BRIEF DESCRIPTION OF THE DRAWINGS

Other oblccts. fcalilli:s dlxl BilvBBL'igi:s ol lhc pli:scnl
invention will become more apparent front the folloiving,
detailed description made ivith reference to the accompany-
ing drav ings, in ivhich:

lil(i I is a schematic diagram showing an entire stnicture
of a vehicle air conditioner according to a first en&bodiment
of the present invention;

lil(i Z is a front view showing an air-conditioning Opera-
tion panel of a dashboard according to the first embodiment;

ill(i 3 Is B pB&thllly cnial'gcd vlciv showhlg BITangcincnt
positions of non-contact tempemsture sensors according to
the first embodiment;

lil(i 4 is a perspective view showing detection areas of
the non-contact temperature sensors in a passenger compart-
ment, according to the first enlbodiment:

lil(i 5 is a flovv diagram showing an a&r conditioning
cmltrol operation of an air conditioning I,('U, according to
the first embodiment:

lil(i 6 is a schematic dis rani fi&r explaining an average
value I IRI6Dr of detected temperatures of non-contact
temperature sensor (IR semor), accord&ng to the first
embodiment:

lil(i 7 is a characteristic graph for deternlining a blower
voltage a%Dr. VAPB;

lil(i g is a characteristic graph for deternuning an air
outlet mode:

lil(i P is a characteristic graph for deternlining an open-
ing degree SW I of an inside'Outs&de air door:
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FIG. 10 is a schcmnlic pcrspcctivc vtcts showing an iniual
position of a non-contact temperature sensor and displace-
able positions I and 2 of the non-contact temperature sensor
in the passenger conipartntent, according to a second pre-
ferred embodiment of the present invention;

FIG. 11 is an electrical circuit structure connected to an air
conditioning ECU, according lo Ihe second embodimmit;

FIG. 12 is a flow diagram showuig mi mr conditioning
control of the air conditioning I i('U, according to the second
ail lborllnlelltl 111

Fl(i 13 is a parliafly enhsr ed view showing, arnsngement
positions of non-contact temperature sensors according to
the second embodiment,

FIG. 14 is a schcmauc diagram showuig an entire struc-
ture ol'a 1 chicle air conditioner accorduig to a Ilurd embodi-
ment of the present invention:

lq(i 15 is a perspective vieiv showing arrangement
positions of non-contact tempemsture sensors in a vehicle
having a right steerin wheel, according to the third embodi-
ment; lc

FIG. 16 is a partiafly enlarged view showulg arrangemeut
positions of thc nou-contact tcmpcrature sensors in FIC. 15,

FI(i 17 is a perspective vieiv showing arnsngement
positions of non-contact tenlperature sensors in a vehicle
having a lefi steering wheel, according to the third embodi-
111Cltt:

FIG, 18 is a partial sectional view showin a structure of
Ihe non-contact temperature sensor, sccordmg lo lhe llurd
muboilimcnt,

lq(i 19 is a schematic diagram showing a detection area Ic
of the non-contact tempenstme sensor according to the third
embodimenn

FIG. 20 is a flow diagram showing an nir conditioning
control of an air conditioning ECU according to the third
cmbodimcnt: ls

FIG. 21 is a schemauc dmgmm showuig mi enure slnic-
tlil'c oi s vchlcli: ail'ollillllollci secor dlllg lo a ioilrlll
embodiment of the present imention;

FI(i 22 is a perspective view: showing a detection area of
a non-contact temperature sensor in a passenger compart- so
ment, according to the fourth embodiment:

FIG. 23 is a flow diagram showui an mr conditioning
control of an mr conditioning ECU, accordulg to the fourth
muboilimcnt,

lq(i 24 is a flow diagram showing a control operation of s
step S400 in lil(i 23. accordmg to the fourth emlxidiment,

FIG. 25 is a flow diagmm ~bowing a control opemtion of
step S400 in FIG. 23. accordin to a fifth embodiment of the
prCSC111 llii Clitloil, allil

FIG. 26 is a flow diagram showui a control operation of c

slap S400 in FIG. 23, nccording Io a sixth embodiment of the
present invention

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

liirst I imbodiment

Tile lira t embodimmit of the prcscnt mvcntion w ill bc now
descubcd with refi:rmicc to FIGS. 1-9. sc

A velucle air conditioner is for performing air-condition-
in of a passenger compartment of the vehicle mounted with
a dnving miginc. Thc vehmlc air conditioner is constructed
olqm air-conditionuig unit 1 and an air conditioning ECU 10
for controlling venous ku&ds ol clectncally opemlcrl actus- ss
tora of this air conditioning unit I 'I'he air-conditioning unit
I adjusts a temperature m a driver's seat-side air-condition-

iug zone and a lcmpcraiure ui a passcngcr's seal-side
air-cmlditioning zone in the passenger contpartnlent, and
changes an air outlet mode independently from each other
In the vehicle having, a right steering lvheel, the driver*s
seat-side air-conditioning zone includes a front right seat
side and a rear right seat side of the passenger compmtment,
and lhc passcngcr's seal-side air-conditioning zone includes
a fronl left scat sale and a rear left seal sale of Ihe passenger
cmnpartment

I'o be specific. the air conditioning unit I is provided ivith
an air conditioning duct 2 armnged on the front side in the
passenger compartment of the vehicle. An inside/outside air
sv itchin door 3 and a blower 4 are provided on an upstream
side of tlus mr coixlitionmg duct 2. Thc ui~ide/outside air
switclung door 3 is duimi by an clectncafly operatod
actuator such as a servomotor 5 lo change an opening degree
of an inside air introduction port 6 and an opening degree of
an outside air introduction port 7

The blolver 4 is a centrifugal blov, er which is rotated by
a blower motor 9 to produce a flov, of air going into the
passcngcr compartment in the;ur coudiuouuig duct 2. The
blower motor 9 is conuollml by a blower dove circuit 8.

In the air conditioning duct 2, an evaporator (i.e, cooling
heat exchmiger) 41 for cooling air passing through the air
cmtditioning duct 2 is disposed On a downstmaln side of the
evaporator 41 in an air flow direction. a heater core (i.e.,
heatin heat exchanger). 42 is disposed for heatin air. In the
heater core 42. air passuig Iluough thc iirst mid second air
passages 11. 12 cxchangcs heat with cnginc-cooluig water
(hot waterj to be heated

'I'he first and second air passages 11, 12 are partitioned by
a partitioning plate 14 in the air conditioning duct 2 When
the air conditioner is used for a vehicle that is driven by an
electuc power. the evaporator may be replaced by a Peltier
dcvicc

Ou llm other hand. on an upsucam air side of thc hcaier
core 42. dover*s scat-side mid passcngcr's scat-sale air
nuxing (A/M) doors 15. 16 are disposed, for determining a
matin benveen air floivin into the heater core 42 and air
bypassing the heater core 42 fi&r each air passage 11. 12

The driver's seat-side and passenger's seat-side A/M
doors 15, 16 arc duvcn by aclualors such as scrvomotors 17.
18, rcspcctively, so that thc Iempcraturc ol'he conditionod
air blown lbom the driver's seat-side air outlets toward thc
driver's seat-side air-conditioning zone and the tempemsture
of the conditioned air blown from the passenger's seat-side
air outlets toward the passenger's seat-side air-conditioning
zone can be respectively independently controlled. More
particularly. the temperature of condiuoncd mr biotin
toward insulc surfaces of ilriver's scat-side and passcngcr's
scat-side fiont w indshields cml bc independently controlled.

I'he evaporator 41 is one constituent part of a refugeration
cycle. The refrigeration cycle is constmcted of a compressor
that is driven by the driving en ine via an electromagnetic
clutch to compress and dischar e refri emnt, a condenser
that condenses and liquclics Ihc rcfngcrant dwchargcd I'rom

thc compressor. a reciiver that scparalcs Ihe refrigermil
condensed and liquclicd by lhc condenser into gas rcfn cr-
ant and liquid refrigerant. an expansion valve that adiabati-
cally expands the liquid refrigerant flowing fmm the
receiver. and the evaporator 41 that evaporates and vapor-
izes the gas-liquid tlvo-phase refrigerant flowing from the
expansion valve.

A m la lioua I lorce l rom Ibc driving wiguic is intcunilt cally
transmitted to the compressor by thc electromagnetic clutch
that is controlled by the air conditionmg I:('U 10 When the
electromagnetic clutch is tunted on to start an electrically
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opera tcsI compressor 410, the compressor 410 discharges thc
compressed refrigerant from its discharge port to the con-
denser. Pghen the electroniagnetic clutch is turned otf to stop
the compressor, the electrically opensted compressor 410
stops dischar in the refrigerant to the condenser. In tlus
manner„by increasing or decreasing the mnount of circa)a-
tion ol the refngerant circulating ut thc rcfngcrant cycle. /liat
is, the amount ol thc rclrigerdnt flowing into tim evaporator
41. a cooling capacity of the evaporator 41 can be controlled.

As shoivn in lii(i I, a driver's seat-side defroster (l)iili) ia
air outlet 20. a dover's seat-side center face (IiA('E) air
outlet 21„a driver's seat-side side face (FA('E) air outlet 22,
and a driver's seat-side foot (FOOT) air outlet 23 are opened
dt downstream ends ol'mr outlet ducts conunumcatui with

downstream side of the Iirst mr passage 11.
A passenger's seat-side defroster (D)ili) air outlet 30. a

passenger's seat-side center face (IiA( ii) air outlet 31, a
passenger's seat-side side face (IiA( ii) air outlet 32, and a
passenger's seat-side foot (FOOT) air outlet 33 are opened
at doivnstream ends of air outlet ducts conmtunicating with zo

thc downstream side of thc second mr passage 12.
lite dni cr's scat-side and passenger's scat-side DEF air

outlets 20. 30 constnict air outlets fiir blowing olf the
conditioned air (mainly, warm air) toward the fntat v ind-
shield I'he dover*s seat-side and passenger's seat-side
FACE air outlets 22. 32 construct air outlets for blow:ingofl'he

conditioned air (mainly, warm air) toivard the side
widow.

In the Iirst aud second air passages 11, 12, thc dnvcr's
seat-side and passenger's seat-side air outlet switching doors so

24 to 26 and 34 to 36 are provided 'I'he driver's seat-side
and passenger's seat-side air outlet switching doors 24 to 26
and 34 to 36 are mode switching doors that are opemted by
actuators such as servomotors 28. 29. 38. 39 to switch
dni cr's seat-side and passenger*s scat-side mr outlet modes, )s
respectively. The driver's ace(aude and passenger's seat-side
mr outlet modes include a FACE mode, a B/L mode, a FOOT
niode. and a Dl:li mode.

1lie ml'ollrfltlolllltg E( U 10 perfol'ms ali'-ciilldltliililltg
operation, as described later. For example. the air condition- do

ing ECU 10 controls an air state in the passer)ger compart-
meni;md udonns the passenger of a detccuon state of a
tempcraturc dctectcd by non-contact tcmperaturc sensors 71,
72 on the basis of switch signals outputtcd Ibom venous
operatin switches on an air-conditioning operating panel 51
and various kinds of sensors to be described later such as the
non-contact tempemsture sensors 71, 72.

The air-conditiorun operatmg panel 51. as shown in FI(i.
2 and FIG. 3, is placcsI in a center arcs ui a vehicle lateral
dirccuon of a dashboard 50. Thc mr-conditioiun operating o

panel 51 is provided with a hquid crystal display device 52,
an inside,'outside air switchmg switch 53, a front defroster
switch 54. a rear defroster switch 53. a DUAI, sv itch 56. a
mode switciflng sv itch 57. a blower air amount switching
switch 58, an A/C switch 59. an AUTO switch 60. an OFF s.
switch 61, a driver's scat-side temperature scttui switch 62,
d passenger's scat-side tcmpcrature set(us switch 63 and the
like.

'lite driver's seat-side temperature setting sv itch 62 sets
a tempensture in the dnver's seat-side air-conditioning zone ii!

at a desired temperature. The passenger's seat-side tempem-
ture setting switch 63 sets a tempemsture in the passenger*s
scat-side air-conditioning zone at a desirix! temperature. The
liquid crystal display device 52 displays the temperature set
by the tempcraturc setting switches 62. 63. ss

As shown in I'l(i I, sensors such as the driver's seat-side
non-contact temperature sensor 71, the passenger's seat-side

nou-contact tcmpcrature sensor 72. au outside mr tcmpcm-
ture seiisor 73, a post-evaporator air teinperattue sensor 74
and a water temperature sensor 75 are connected to the
air-cmiditioning liCI I 10 I he driver's seat-side non-contact
temperature sensor 71 is disposed for detecting the tempera-
ture in the driver's seat-side air-conditioning zone in the
passcllgcr colllptlltlllcllt. (llc ptisscllgcr s scdt-side lloll-cilll-
tact tcmpcraturc sensor 72 is disposed for dctccting the
temperature in the passenger's seat-side air-conditioning
zmte in the passenger conipartment, the outside air tempem-
ture sensor 73 is disposed tiir detecting the teniperature of
outside air outside the passen er compartment, the post-
evaporator air temperature sensor 74 is disposed for detect-
ing a tcmperaturc of air blown ofl from the evaporator 41.
and tlm water tcmpcraturc sensor 75 is disposixl I'or dc(ect-
ing the temperature of the en ine-cooling water of the
vehicle.

'I'he non-contact teniperature sensor 71, as shown in I'l(i
3. is placed near light emitting diodes 81, 82. The non-
contact temperature sensor 71 and the li ht emittin diodes
81, 82 construct a sensor uiut 80a. The sensor uiut 80a is
arranged ui a center arcs of thc dashboard 50 mid is locates)
near and on a left upper side of the air-conditionuig oper-
ating panel 51, as shoivn in I'l(i. 3

I'he non-contact temperanire sensor 72, as shown in I'l(i
3. is placed near light emitting diodes 81, 82. The non-
contact temperature sensor 72 and the light emitting diodes
81, 82 construct a sensor urut 80b. Thc sensor unit 80b is
drl Illgcd 111 tile cell(el dred iil tile ilasllbirdrd 50 tllld is located
near and on a right upper side of the air-conditioning,
opensting panel 51

'I'he non-contact temperature sensor 71 detects a tempera-
ture of a detection area Rl (sce FI(i. 4) including the surface
of the driver's seat in a non-contact manner The non-contact
tcmpcrature sensor 71 is consu uc ted ol'a sensor clement that
ls dirallgcd so (lid( ln llgltt rcccivlllg surface is dlrcctcs!
toward thc dctccuon arcs Rl. Tlus sensor clnncnt outputs an
electnc sigttai responsive to the mnount of infrared light
entering from the detection area Ri

The non-contact tempemsture sensor 72 detects a tempera-
ture of a detection area R2 (see FI(i. 4) including the surface
of the passcngcr's scat ut d non-contact mmmcr. The non-
contact tcmperaturc sensor 72 is coustructcs) of a semor
clement that is atrangcsI so that its hJtt rcceivuig surlhcc is
directed toward the detection area R2 'I his sensor element
outputs an electric sianal responsive to the amount of
infrared light enterin from the detection area R2.

The sensor eiement of each of the non-contact tempera-
ture snisors 71, 72 includes a tcmperdturc sensor elnuent
(not shown) liir detecting an absolute tcmpcraturc of the
snisor itself and constructs an IR sensor ol' thcnnopile
type. A thermo-sensitive device such as a theunistor is used
for the outside air temperature sensor 73, the post-evaporator
air temperature sensor 74 and the water tempemsture sensor
75. The light emitting diodes 81„82 are controlled by the air
conditioning ECU 10 and emit rixl light and green hghb
respectively.

Next, operation of the Iirst nnboduncnt will be described
v ith reference to FI(i 5. I'he air conditioning li('U ltl
executes coinputer pmgrams stored iil a inentory according,
to the flow chart shown in FIG. 5 The computer proymns
are executed at predetermined intervals (0.25 ms) after an
ignition switch IG is turned on.

First, the surface tempcraturc in thc detixuon arcs Rl
dctiwtcd by thc non-contact tcmpcrature sensor 71 is
santpled (8100) Ilere. the sampled tempensture will be
referred to as 11RI)r(n)NOPZ ("n" denotes the munber of
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smnplutgs) A refbrencc symbol "i** in FIG. 5 denotes onc of
l)r (driver's seat-side) and Pa (passenger's seat- ~ ide) I'or
example. "I" is DR (driver's seat side). A reference syntbnl
'I'IRJ6I)r denotes an average value of'I'IRI)r(n). 1 IRDr(n—
I). TIRDr(n—2).... and TIRDr(n-15) in a case where the
surface tentperature Is sampled 16times on the driver*s seat
siCk.

For exmnplc, tn a case whcrc thc non-contact tempera(ure
sensor 7 I detects the surface temperature of the driver's seat
and the clothes of the driver, ivhen an average value In

'I'IRJ6Drjust before detection (J1R16'(i) in I'l(i 5) is 10" (1
or more and a difi'erence belvveen the average value
TIR16Dr just before detection (TIR16'(i) in FRi. 5) and
TIRDr(n)NOW ts I' or morc, a dctenuuxitton result at
step S110 is YES Herc, thc TIR16Dr lust belore detection
('I IRJ6'(i) in lil(i. 5) means an avemage value I'JR16I)r
calculated at the time of executing the computer progrant
last time (that is, 0 25 ms before)

In a case where the non-contact temperature sensor 71
detects the surface of the driver's seat and the clothes of the )c
dna cr. when thc average value TIR16Dr lust bcforc dctec-
non (TIR16'(I) In FICJ 5) Is35'. or morc and the
ditference between the average value 1'JR16J)r just before
detection and the J'IRI&r(n)NOW is 05" (1 or ntnre, a
detemtination result at step 8120 is Yli)

By performin the determinations at steps S110 and S120,
it is detemtined whether the detection temperature (that Is,
stale ol detection) of Ihe uon-contact lcmperalurc sensor 71
is normal. Thus, when Ihc dc(ernunation result at SICTI S120
is YIJS. a temperature 'I IRI)r detected by the non-contact sc
tentpemture sensor 71 at a time before 64 seconds is
multiplied by a coeflicient k ( 0 632) to find temperature
data TIRDr(n) (=TIRDr(n)NOWxk) (S130). In this manner,
even if the temperature in the detection area R1 detected by
thc non-contact tempcraturc sensor 71 ts changed rapidly. It ss
is possible to obtain Iempcmture data suppressing the rapid
ch'utgc ul Icntpcrsturc.

Next. it is determined whether or not a predeternuned
time period (0.5 second) elapses after the computer progrant
is executed (S140). When the predetermined rime period so
does not elapse after the computer progrmn is executed. the
iictcnnuIS(ion rcsuh ru slop 5140 Is NO saxi Ihc conIrol
program proceeds Io step S122. When thc predetcrmuted
bute pcruxl elapses after Ihc conlputcl piogran1 ts cxcculixL
the determination result at step SJ40 is Yl'.S and the lmht
emitting diode 82 is lit to emit the green light 82 (S150).
This informs the driver that the temperature derected by the
non-contact tempemature sensor 71 is normal.

Next. TIRDr(n— I), TIRDr(n—2),..., TIRDr(n— 15) are
calcula(ed. in thc same way as TIRDr(n), with rcspec! Iu 15 o

tcmpcraturcs ol'TIRDr(n— l)NOW. TIRDr(n—2)NOW,...,
'I'IRI)r(n— 15)NOW which were detected at intervals of 0 25
second in the past Jiurther. as shown in I'l(i 6, 'I JR16l)r,
vvhich is an average value of the TIRDr(n— I). rhe TIRDr
(n—2)...., the TIRDr(n— 15) and the TIRDr(n). is calculated. Ss

Nex( a moving avcragc value TIRDr of four aicragc
I alues TIR16Dr w obtatncxt (S170). To be spcctlic, as shown
in FIG. 6, TIRDr(n— 16) to TIRDr(n— 31) are calculated. just
as with I'IRDr(n), with respect to fIRDr(n — 16))NOW to
'I'IRI)r(n —31))NOW which were detected in the past An ic
average value TIR16Dma of these TIRDr(n— l(i)) to TIRDr
(n—31)) is calcuLated.

Further. TIRDr(u—32)) to TIRDr(n—47)) are catcutatcxt,
just as wnh TIRDr(n), with respect Io TIRDr(n—32))NOW to
TIRDr(n—47)NOW which were detected ut thc past. An ss
averaae value 1 IR16I)rb of these 'I'IRI&r(n—32)) to 11RDr
(n—47)) is calculated

Still lurther, TIRDr(n—48)) to TIRDr(n— 63)) arc calcu-
lated, just as with 'I'I Rl)r(n). Ivith respect to 1 iRI)r(n—48))
NOW to 'I'IRI)r(n—63))NOV1 v hich were detected in the
past. An average value 'I'IR I 6Drc of these 1 IRDr(n— 18)j to
TIRDr(n-63)) is calcuhated.

In addition to this. the avemage value TIR(1) (e g., TIRDr
iu tlus cxamplc) of the TIR16Dr, the TIR16Dra, Ihe
TIR16Drb, and Ihc TIR16Drc is calculated. Morcovcr. at
step S 1 80, a target air temperature 'I'AO(i) (i e, I'AOI)r in
tlus example) of the driver seat is calculated by using the
11RDr

To be specific. the tempemature TIRDr calculated at step
S170. a set tempemture TSETDr set by the temperature
setting switch 62, thc Icmpcrsture TAM outside the passcn-
gcr comparuncnt dc(ected by the outside atr tcmperaturc
sensnr 73 are substituted into the following equation 1 to
calculate the target air tentpemture 1AOI)r

1.10(1 -Xs I ixaln — Xfri I(S(1 -X«nil&i& [I.S:it s Ii

wherein. Kset. KIR. Kam are coeflicients, and C is a
constant value. For example. Kset is 7.0, KIR is 5 I, Kam is
1.0. and C is -45.

Furflmr, in a case where the nou-con(act tcmperaturc
sensor 71 detects, for example. the surface of cooled canned
cotTee, at step Sl I fl. it is determined that the last I'IRI&rt 6I)r
is JO'1 or more and that the dttference between the last
TIR16Dr and the TIRDr(n)NOW is less than I" C., and
hence a determination result at step S110 is NO.

Still further. in a case vvhere the non-contact temperature
smtsor 71 detects, lor example, the surface ol Jtglucxt
tobacco. at step S120. it is Cetennincd that thc last TIR16Dr
is 35" (2 or mnre and that the ditference between the last
11R16Dr and the TIRDr(n)NO(V is less than 0.5" G and
hence n determination result at step S120 is NO

As described above, when a detennutauou result at slc)I
S120 or step S110 is NO, It is dctermincd that the tempera-
ture detected by the non-contact tentperature sensor 71 is
abnormal and the tempemture TIRI)r(n)NOW detected by
the non-contact temperature sensor 71 is set to TIRDr(n)
(5121).

In addition to this, Ihc h/II ennniug diode 81 ol'Ihc sensor
unit 806 is lit to emit red light (S122) llere. when the
determination result at step St 20 is NO, character informa-
tion with that "a hi h-temperature substance is in the detec-
tion region of the non-contact tempemature sensnr (IR sen-
sor)" Is displayed on the liquid crystal display device 52.
Thw Infomts Ihc dni cr Ihst Ihc tcmpcra lure dc(ixted by thc
nou-contact temperature sensor 71 is abnormal Further, a
pmcessing (S 1 60) of calculating the avemage value of'I'IRI)r
(n), a pmcessing (St 70) of calculating the moving average
value TIRDr. and a processin (S180) of calculating the
target atr temperature are performed by the use of TIRDr
(=TIRDr(n)NOW) .

liurther, it is also determined whether or not tempemature
detected by the passenger's seat-side non-contact tempera-
ture sensor 72 is abnomtal, simiLarly to that in the driver*s
seat-side non-contact temperature sensor 71, and one of the
light mnitttng diodes 81. 82 of Ihc sensor unit 80u is li( Io
iufitrm thc passcngcr ol Ihc dc(crnunatton result In addiuon
to tins, as ut Ihe case with Ihc dnver's scat-side uon-contact
temperature sensor 71, a passenger's seat-side tar et air
temperature '(AORS can be calculated (S lflfl to S 180)

A blower voltage YA to bc applied to thc blower motor 0
(in oflmr worCS, the atr blow utg amount ol'hc blower 4) Is
calculated on the basis of thc dm cr's seat-side and passen-
ger's seat-side tar et air temperatures 1AOI)r, 'I'AOPa
obtained in the above manner
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For cx;miplc, blower voltages VADr. VAPa corresponding
to the driver's seat-side and the passenger's seat-side target
air temperatures 'I'AODr, I'AOPa are calculated on the basis
of the characteristic graph in I'I(i 7 'I'hen. the blower
voltage VA is calculated by calculating an average value of
these blower voltages VADr, VAPa.

A driver's seat-side air outlet mode and a passenger*s
seat-side air outlet mode are determined respectively on the
basis of the driver*s seat-side and the passen er's seat-side
target atr lmnpcratures TAODr. TAOPB wluch are Ibuixl in i it

the abot e manner and a charactcnsttc graph shown ui FIG.
8

When the I'acc mode (FACE) is dciemuncti on the dnver's
scat-side. only thc air outlets 21. 22 arc opcncth When the
foot mode (ItOOT) is determined on the driver's seat-side,
only the air outlets 23 are opened. When the bi-level niode
(13/L) is determined on the driver's seat-side. the nir outlets
21 to 23 are opened When the face mode is detemiined on
the passenger's scat-side, only lhe mr outlets 31. 32 arc
open(BI. Wlu:n thc Ibol mode ts de(ennuied on thc passen-
ger*s scat-side. only the air outlets 33 arc opened. When thc
bi-level mode (li/I.) is detenmned on the passenger's seat-
side, the air outlets 31 to 33 are opened

Next. Bn average value oi'hc dover's emit-side and the
passenger's seat-side target air teinperatures 'IAODr,
'I'AOPa which are found in the above manner is calculated.
A target ratio bete een an amount of the inside air introduced
tluough the inside air introduction port 6 and an amount of
the oulsitic air introductxl tluough thc outside mr uitroduc-
uon port 7, (liat ts, a large( opcnui degree (target movmnmil
position) of the imidc/outside mr swilclnng door 3 is deter-
mined by the use of the average value 'I'AOe (i e . 'I'AOe
('I'AODr+'I AOPa)/2) of the tar et air temperatures TAODr,
TAOPa and a chamscteristic graph shov:n in FICr) 9. In FICI.

9. when the SWI is 0%. only inside air is introduced tluough
thc mside atr introduction pon 6. When lhc SWI is 100%,
only ouiside mr is introduced lluough thc oulside air intro-
ducxton port 7. As thc SWI increases, ihe outside air amuunt
intmduced through the outside air introduction port 7 is
increased and the inside air amount introduced tluough the
inside air introduction port 6 is reduced.

'lite driver's seat-side and the passenger's seat-side target
air temperanires 'IAODr, TAOPa which are found in the
above nianner are substituted into the following equations 2,
3 to obtain the A/M opening degree SW(Dr) of the dover*s
scat-side A/M door 15 and the A/M opening dcgrcc SW(Pa)
oi lilt: pBsst:iigt:I s st:dl-stilt: A/M (loot 16.

SluiDt t
— (TIDD -TE( ltxt (Tlr TE) (Eqtt:t(10tt )

st((l'=il fol' Tli itt(tt(lu' IE(

vvhere TE is a temperature detected by the post-evaporator
air teniperature sensor 74 and TW is a temperature detected
by thc water tempcraturc sensor 75.

Nexu the blower voltage VA obtained m the above man-
ner is outpuucd to the drive circuit 21. Further, control
signals showing the air outlet mode, the A/M opening. degree
)W(Dr). the A/M opening degree )W(pa) and the target
opening de~ee of the inside/outside air switching door 3 are (t,
outputted to the corresponding motors of the servomotors 5,
17. 18, 28. 29, 38. 39 and an electric motor 460. Thus. the
respective scrvomotors and the chmtnc motor 460 are oper-
atcii.

Further. the Btr condtttomng ECU 10 outputs a control ss
signal ftlr turning on or otf the electmmagnetic clutch to the
electroniagnetic clutch. so that the tempemture 'I It detected

by thc post-t:vaporalor air lmnperaturc sensor 74 becomes
close to a predetermined level. Tints, the compressor is
repeatedly star(cd or stopped lo control thc cooling capacity
of the evaporator 41 so that the cooling capacity of the
evaporator 41 bccomcs a predctemiincd level

With the control operation described above. the servomo-
tors 5, 17, 18, 28, 29, 38, 39, thc clcctnc motor 460 and thc
cmnpressor are operated. respectively, to cotitrol an air state
in the passcngcr compdruncnt.

Next. operation and eficct of the vehicle air conditioner
according to thc Iirsl embodunmit will bc dcscnbed.

(I) In the first embodiment, a velucle air conditioner
includes the non-contact tcmperaturc sensors 71, 72 Ior
detectin the temperanire in the driver*s seat-side air-con-
ditioning xone and thc lempcralurc tn lhc passcngcr's sea(-
side air-conditioning Tone in the passenger compartment,
and thc atr-condttioiung unit 1 that controls the atr suite in
the passenger compartment on the basis of the temperatures
detected by the non-contact tempemsture sensors 71, 72. The
air conditioner determines whether or not the temperatures
detected by the non-contact temperature sensors 71, 72 are
abnornial and informs the passenger of the determination
results by liahting the light emitting diodes 81, 82.

'illus, it is possible to notify the user whether or not the
temperatures detected by the non-contact temperature sen-
sors 71, 72 are normal. As a result, by renioving substances
interferin with the detection of tempemture by the non-
contacl tcmpcrauirc sensors 71, 72, il w possible to peri'onn
a normal air-conditioning operation. Further. It is possible to
notify the passen er that the air conditioner is normally
operated and to provide the passenger v ith peace of mind.

(2) Iiach of the non-contact tempemsture sensors 71, 72 are
arranged near the light emitting diodes 81. 82 lienee, the
passenger can be easily notified which non-contact tempem-
ture sensor detects abnormal temperature.

(3) 111C ChdraC(t:I iilforlliduoll itllomlitlg lllal d hl h-
tcmpcrature substance is in lhe dclccuon arcs of thc ntm-
cmitact temperature sensor (IR sensor)*'s displayed by the
use of the liquid crystal display device 52 for displaying the
set temperature of the temperature setting switches 62. 63.
That is. the determination result that the temperature
dcltmtcd by lhc non-contact tempcraturc sensor 71 (72) is
abnomial can bc noulied by thc passcngcr by the usc of thc
liquid crystal display devtct: 52

I'hus, the passenger can be notified of the determination
result that the temperanire detected by the non-contact
temperature sensor 71 (72) is abnormal. by display, without
provltliilg ii ncw thsphtv pi(It.

(4) Whether or not the teniperature detected by the
non-contact temperature sensor 71 (72) is normal is deter-
mined by the use of the last TIR16Dr (i.e „ the TIR16(i) just
before detection). That is, it is determined v hether or not the
tcmperaturc detcctcd now by thc non-contact tcmperaturc
sensor 71 (72) is abnormal. on tlu: basis oi'hc tcmperaturc
dcltmtcd by the non-contact tempcralurc sensor 71 (72) al a
time before a predeteniiined tinie penod 'I'hus, even if
outside noises are inputted to the non-contact tempensture
sensor 71 (72) or passenger'and comes into the region to
be detected by the non-contact temperature sensor 71 (72)
when lhc passcngcr usually opera(ca thc switches, it cmi
prevent the dc(ection lcmpcralure from beuig abnormal
itllillctlidlclv after lhc tmctnrt:tice ttf tile cvctllw Thclt:foltx
the air conditioner can be prevented fmm being controlled
under abnormal conditions.
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Second Embodunem

'lite second embodiment of the present im ention v ill be
now described with reference to ill(iS. 10-13

In the above-descnbed first embodiment, the position of
the sensor unit (non-contact temperature sensor) is fixed at
one position. Howcvcr, even lf tlm cooled air oi' rcfng-
crator as an optional part ls detected by thc non-contact
temperature sensor and the temperature detected by the
non-contact temperature sensor is determined tn be abralr- io

nial. in a case where the refrigerator cannot be displaced, the
air conditioner cannot be operated under normal conditions.

In this second embodiment, the driver's seat-side sensor
urn( 806 (lxm-contact tempcraturc sensor 70), as shown in
FIG. 10, can bc displaced, ln addition Io thc mitial position,
to either a displaceable position I (e o.. a central portion on
the front side of a vehicle ceilmg) or a displaceable position
2 (e g . a surface of a pillar on the front side of the velucle).

The sensor unit 806, as shown in FIG. 11. is constructed
of the light emitting diode 81. the non-contact temperature io
sensor 71. a laud wire 100, and a li:male connector 101 The
light emilung diode 81, Ilm non-con(eel Icmpcraturc sensor
71 mid the lead wire I UU are mounted on the obverse side of
a substrate and the female connector 101 is mounted on the
reverse side of the substmste

Male connectors 102 to be fitted into the female connector
101 are arranged at the initial position and the displaceable
positions I, 2, rcspcctivcly. A ground line (GND). a dctm-
uon linc (DET). u sensor uiput line (SEN), mid an LED
power supply line (I

Ill ))

are connected to each of these male lo
connectors 102 of the initial position. the displaceable
position I and the displaceable position 2

Here. the LED pov er supply line (I ED) is a line for
supplying the light emittin diode 81 with electric power
from thc mr coudluoruug ECU 10. The sensor linc (SEN) is ls
a IIUC Iol ulpUI(lng all CICclllC Signal OU(pUltCil flolll IEC

non-contacl tcmpcraturc sensor 71 Io ihc air condilioning
IICU 10 Power source is connected to the detection line
(Dl iq ) via a resistor element R and the detection line is used
for the air conditioning ECU 10 to detect whether or not the so
male connector 102 is fitted into the female connector 101.

For cxamplc, when the male connector 102 is not iitted
into the female connector 101, Ihe detcuuon lmc (DET) is
supplied with electric power via thc resistor clmncnt R from
the power source. thereby being brought into a state where
it is not in contact with the ground line ((iNI)). linis, the
electric potential level of the detection line (DET) is brought
into a high-level electric potential.

On Ihc other hund, when the maleconncctor 102 is fitted
into thc lcmalc connector 101, thc dc(ection lmc (DET) is o

clccxncally connected Io thc ground lute (GND) via the
female connector 101 and the male connector 102 through
the lead line 100 Iior this reason, the detection line (l)E'I')
is supplied with the electric power via the resistor element
R from the poiver source, but the electric potential level of ss
Ihe dctccuon hne is brought uito a low-level clcctnc poten-
nal.

Nexn thc operation ol'hc second emboduncnt will bc
described with reference to I I(i 12. 'I'he air conditioning
I:('U 10 executes computer programs stored in the memory ro
according to a fiow chart shnwn in FIG. 12 in place of the
flow cliart shown in FICi. 5

First. mnong the maleconnectors 102 at thc imtial posi-
uon. the displaccable position I mid dlc dlsplaceable posi-
uon 2, thc male connlutor 102 Io which thc sensor unit 80b ss
(the non-contact tempemsture sensor 71) is connected is
detected (S90)

In other words, lt is dciccted wiuch dc(tv(ion linc of thc
initial position and the displaceable positions I, 2 is at the
low-level electric potential. Iior example, when the electric
potential level of the detection hne comiected to the male
connector 102 at the displaceable position 1 is the low-level
electnc potential. it is determined that the sensor unit 806 is
connlutcd Io Ihc displaccable position 1.

In this case, on thc basis of the clcctnc signal inputlcxI
through the sensor input line (SI.N) connected to the male
cminector 102 at the displaceable position I, it is determined
whether or not the temperature detected by the non-contact
temperature sensor 71 is abnormal (S100 to S120). similarly
to that In the first embodinlent When it is determined that
thc detection tcmperaturc is normal, a pulse signal is input-
ted Io thc light emiuuig diode 81 through thc LED power
supply line connected to the nlale connector 102 at the
displaceable position I (815UC) This can blmk the light
emitting diode bl As a result. it is possible to notify the
passen er that the tempemsture detected by the non-contact
temperature sensor 71 is normal.

Wltcn it is dctcmuncd that Ihc Icmperaturc dctcctcd by Ihe
nou-contact tcmpernturc sensor 71 is abnormal, a signal of
a predetermined level is inputted to the light emitting diode
81 through the I,I iD polver supply line (I I ID) cimnected to
the male connector 102 at the displaceable position I to
bink the light emitting diode 81 (S121, S122a). In addition
to this. by displayin a letter "Er" on the liquid crystal
display device 52 in place of tlu: set tempcraturc. it can
notify thc passenger that thc temperature dctectcd by thc
ilofl-coliiact Iciupci'atUrc scilsoi'1 ts 'lblloi'illal. 'ls showTI lli
ill(i. 13 I Iere, in place of the letter "I Ir". a symbol "—" inay
be displayed on the liquid crystal display device 52

Thereafter, as in the case with the first embodiment
described above, the sert omotors 5, 17. 18, 28, 29, 38, 39,
the electric motor 460 and the compressor are controlled to
control the air state in Ihc passmlgcr comparuncnt (S160-
S180)

According to the second embodiment. when the sensor
unit 800 is placed at any one of the initial position, the
displaceable position I and the displaceable position 2 and
it is determined that the tempcmsture detected by the non-
contact tcmpcraturc sensor 71 is abnormal. thc sensor urut
80b can bc displaced to a posluon where it is dctcrmincd that
the temperature detected by the non-contact temperature
sensor 71 is normal.

I'hus, when an optional part such as a refrigemstor is
pmvided in the passen er compartnlent, in a case w:here the
optional part ciuulot bc displaclxl from Ihc dc(ection arcs Io
bc dc(ected by thc non-contact temperature sensor 71, u is
possible to avoid the detected temperature from being deter-
mined to be abnormal and to opemste the vehicle air condi-
tioner under normal conditions In the second embodiment,
the other parts are similar to those of the alxlve-described
first embodiment

Third Embodiment

'I'he third embodiment of the present invention will be
now described with reli:rcncc to FIGS. 14-20.

In thc lirst embodiment descnbcd above, ln order to
obtain TAODr (TAOPa), an example of detecting the outside
air temperature by the use of the outside air temperature
sensor 73 has been described. I Iowever, in this third embodi-
ment, the outside air temperature is added to the tenlperature
dctlutcd by thc non-contact tempcraturc sensor, imd thc
target air tcmpcrauirc TAODr, TAOPa ls calculated without
using the outside air tenlperature sensor 73.

The construction of the vehicle air conditioner in the third
embodinlent is shoivn in I'I(i 14 In ill(i 14. the non-
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contact lempcralurc sensor 7la, 720 are Ihesamc as in thc
construction shown in I'l(i I The non-contact temperature
sensor 7lia 72O are eniployed in place of the non-contact
tenlpemture sensor 71, 72 shown in I'ICi I, respectively

The non-contact temperature sensor 71U is arranged in a
dashboard 200 (i.e.. instrument board) provided with instni-
niciils so Bs 10 face lhc driver 1 scat. Thc Iioil-contiict
tcmpcralurc sensor 71U, as shown ui FIG. 15 to FIG. 17, is
located nearer to a side opposite to a steering wheel 210 than
the center position of the oashboard 200 'I'he steering wheel In

210 is operated by the driver so as to operate the steeriag
angle of the vehicle.

FIG, 15 is a perspective view showing the passenger
coiupdrliucnl ol B vchlch: haviiig Ilia slcixiiig whcci 210 oil
the right side. FIG. 16 Illustrates in detail mi mr-conditioning
operation panel 51 of the dashboard 200 in the passenger
compartnlent shoivn in I'l(i 15. I'ICi 17 i ~ a perspective
vieiv shov ing the passenger compartinent of a vehicle
having the steerin v heel 210 on the left side.

On the other hand„ the non-contact temperature sensor zo

72U is arranged ui the dashboard 200 so as to face the
passcngct sscdl (opposite lo lhc di1vct s scat). Tllc Iioil-
conlact temperature sensor 72ir is kicated nearer to the side
of the steenng wheel 210 than the center position of the
dashboard 20U

The non-contact temperature sensor 710 (72a) will be
described in detail with reference to FI(.r. 10 and FICI. 19.

llic non-contact tcmperaturc sensor 71U of Ihc llurd
mubodimcnt is a nou-contact tcmpcralure sensor for detccl-
illg;I silifaCC telltpet'dtlil'C Ifl B dCtCC tron Bi'Ca Ul B nuit-Coil(;ICI 1(l

manner 'In be more specific, the non-contact temperature
sensor 7lir is an infrared sensor using a thermopile type
detection device that generates an electromotive force pro-
portional to the amount of mfmsred lays in response to a
cluuigc in tlm amount of infrared lays. Herc, Ihe chmigc of Is
thc amount ol'hc uil'rarcd lays is causix! by a change ui the
tcmpcralurc of a body whose temperature is dctcmted.

1he non-contact tenlperature sensor 7la, as shown in
IIICi. IS, is received m a recessed portion 200II of the
dashboard 200 along v ith a cover 500. The cover 500 has an do

opening 500a that is made so as to face the driver's seat-side
detection area w hose tempcraturc Is dc(ected, and is tapered
in cross ace(ion. Thc cover 500 is formcsi so as to cover thc
non-contact tempcralurc sensor 71a.

'Ilierefore. the non-contact temperature sensor 7la is
located nearer to the back side (opposite to the passenger
compartment) than a design surface 200U of the dashboard
200.

lite non-contact Icmpcralure sensor 71U has a rectangular
thcnnocouplc portion (dctcction clement) 520 for convert- o

ing d lemperauirc dilli:rance between a hol contact poin! and
a cold contact point into a voltage, and a can-shaped case
510 receiving this thernlocouple portion 520 and haviag a
ivindow. Tins can-shaped case 510 is tixed to the dashboard
200 via the cover 500 by using a fitting claw 510a. Ss

llic can-shaped case 510 has thc window mid the window
is fonnixl lo pmictratc through Ihe openmg 500U. In tlus
manner, thc window is formed so as to face the dnvcr's
seat-side area where the surface temperature i ~ to be detected
through lhe opening 5UUU sc

A lens 530 tluough v hich infmsred lays enter from the
detection area of the driver's seat side is attached to the
window of Ilu: can-shnpcd 510. The Infrarcsl lays passing
tluough the lmis 530 arc converted into heal by Bn uifrarcd
lay absorbuig Iilm (uot shown). ss

1his heat generates the temperature ditference between
the hot contact point and the cold contact point I lance, the
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thcnnocouple poruon 520 generates a voltage show ui thc
temperature nf the driver's seat-side detection area in
response to the infrared lays entering from the driver*s
seat-side detection area.

The non-contact temperature sensor 72U Is constructed
substmtially in the same surface as the non-contact tem-
pcraturc sensor 7ln. The non-contact temperature sensor
72a gmicrdlcs a voltage showing Ihc Icmpcrature ol'he
passenger*s seat-side detection area in response to the infm-
red lays entering fmm lhe passenger's seat-side detection
area

A len th of a side of the thermocouple portion 520, a
leach of a side of the window, and the distance between the
thcnnocouple portion 520 and (hc wuidow arc suitably set so
dS to BIIIUSI dil BilgUiilr I'iiilgc (Bilgle ol wcw) Xl whcrc
temperature can be detected. In I'ICi lg, "II*'hows the
opening of the non-contact temperature sensor 7 id (72a)
and the lens 53U.

FICi. 19 shows a temperantre detection area A where
temperature is to be detected by the non-contact temperature
smisor 71U. Thc Icmpcrdlure dctcctiou urea A uicludcs an
upper body (covered with clothes) 542U of a dnver 542, d

head portion 542(I of the driver 542. a part of a ceiling 343,
and a part of a side glass 545a of a front seat door

In the teinperature detection area A. the ceiling (i e . the
portion responsive to inside air temperature) Is not exposed
to solar radiation and is impervious to the outside air
tcmperaturc by a heat uisuldting mutenal. so thc surface
tcmperaturc of Ihe ciiling changes approximately in
response tn the inside air tenlperature 'I he glass part (i e,
the portion responsive to outside air temperature) of the side
glass 545n is affected by the inside air temperature and the
outside air temperature, so that its surface temperature is
mainly changed by the inside air temperature and the outside
air temperature. Thc upper body (i e., thc poruou responsive
to solar riulialion) 542a ol Ihc driver 542 Is aiiimled by Ihe
solar radiation, aixl Its surface Icmpcrnlure is mainly
changed by the solar radiation. I herefbre. the non-contact
temperature sensor 7 la outputs a surface temperature signal
including environmental information of the Inside air tem-
perature, the outside air temperature, and the amount of solar
IBUIBilon.

Thc lcmpcrdlure dcicction arcs of Ihc uon-contact Icm-
pcraturc sensor 72a uicludcs the head ol'hc passenger on thc
front passenger*s seat side, a part of the ceiling on the front
passen er's seat side and a parr of side glass im the front
passen er's seat side. The non-contact temperature sensor
720 outputs a surface temperature signal including the
CIIVIIOBIIICBIBI Iilloitudtioii Ol lhC Iilsldc Bir tCiupcralUIC Oil

lhc flout pilsscilgcr s scdl snhv Ihc UUlsidc Blr lcinpcldliiic,
and the amount of solar radiation.

Next, the operation of the vehicle air conditioner accord-
ing tn the third embodiment ivill be described with reference
to FICi. 20. FICI. 20 is a fiow chart showing an air-condi-
tioning control processing executed by the ECU 10.

When thc ignition switch IG is turned on, the air condi-
tioning ECU 10 ol'lus embodiment starts cxcculing thc
computer program stored previously in a ROM according to
a flow chart shown in III(i 19.

'I'hat is, counters and fiags used in the followuig contml
program are initialized at step S200, and then the control
program proceeds to step S210. At step S210, switch si naia
such as a dnver*s seal-side sct (mnperaturc TSETDr and a
passcngcr's scat-side scl tcmpcralurc TSETPa which arc scl
by Ihc lempcralurc sellmg switch 62 arc input. Next, al slap
522U, sensnr signals from the post-evaporator air tempem-
ture sensor 74 and the water tempensture sensor 75 are input
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Further. at s(c)t S220, a driver's sea(-mdc surface tem-

perature 'I'IRI)r detected by the non-contact temperature
sensor 7(ei and a passenger's seat-side surface temperature
'I'IRpa detected by the non-contact temperature sensor 72nr

are read. In this embodiment, the step S210 and rhe step
S220 construct detection signal input means.

At step S230, a driver's seat-side target air temperature
'I'AOI)r is calculated by the use of the following equatinn 4
previously stored in the ROM on the basis of the set
tempemqture TSETDr read at step S210 and the surface
tempemqture TIRDr read at step S220.

T(ODr KaerDrs?TETDr—Krrnr TIRDr+Crir (Eqnai nn a)

where Ksetl)r and Kiri)r are coefficients and CDr is a
co(tat'ittt.

A passenger's scat-side target air Icmperalurc TAOPa is
ca)mila(cd by Ihc usc of thc lbllowuig equation 5 previously
stored in the ROM on the basis of the set tempenqture 'I'setpa
read at step S210 and the surface teinperature

'I IRpa read at
step S220.

TIOPa=xseiPrwP)ETPa-KaPa TIRPa+(.'Pa (Eqrseiana )

where KsetPa and KirPa arc cocfflcicnts and CDr is a
constant

At step S240. a blower voltage applied to the blower 23
is determined by a characteristic gmph previously stored in
the ROM 30b and shown ut FIG. 7 on thc basis of thc target
mr Imnpcratures TAODr, TAOPa obiduicd at step S230. In
other words. the target amounts of air supplied to the dnver's
seat-side and the passenger's seat-side are determined

AI s(ep S250, thc target opciung dcgrcc 0(Dr) of thc
dnicr's scat-side air nnxntg door 15 is calculatnl by thc
followuig cquauon 6 previously stored in Ihc ROM on thc
basis of the driver's seat-side tar et air teinperature I'AOI)r
obtained at step 8230. an engine cooling water temperature
TW detected by the water temperature sensor 75 and read at
step S220. and the air temperature TE detecred by the
pos(-cvapora(or air tcmperdturc sensor 74.

0(Dt I
— IIT(ODr— TE)I(T)i:— T)T!I Iatx';,) (Eqnai nn 6)

The tar et opening de ree H(Pa) of the passenger's seat-
side air ntixing door 16 is calculated by rhe foliov.ing
equation 7 prcwously s(orcx) in the ROM on Ihc basis of the
passenger's scat-side targe(air Icmpcra(urc TAOPa obtained
at step S230, the engine cooling ivater temperature 1'W

detected by the water tentperature sensor 75 and read at step
S220. and the air tentperature Tli detected by the post-
evaporator air tempemture sensor 74.

()IP )=i(I'IOI' Iayii» — I )I IO l/s )

AI s(cp S260, a driver's sca(-sale air outlet mode is
deterniined among the face mode (IrA(') I), the bi-level ntode
(13,'I ). and the fi)ot mode ()IOO'I') in accordance with the
characteristic graph previously stored in the ROM and
shown in FICI. 8 on the basis of the calculated rarget air
tempemqhire TAODr.

Similarly„a passenger*s seat-side air outlet mode is
selected among the face mode (FAC:E), the bi-level mode
(13/L). and the foot mode (FOOT) in accordance w:ith the
charactcnstic graph previously siorcd m Ihc ROM and
shown ut FIG. 8 on thc basis of thc calculated targe( mr
tenipemture 1AOPa

At step S270. an nir introducuon mode is dctermincd
diiioiig (lie iitsiilc dir iit(roiluc(ioii itiocli) Ilic oilmiili: air
intmdnction mode, and a mixture mode (half inside air
niode), in accordance with the characteristic graph previ-

ously storm( in thc ROM and shown ui FIC) 8 on the basis
of the average value 'IAOe of the target air tempemqture
'I'AODr mtd target air temperature 'I'AOPa

At step S280, a blower voltage control signal. an air
mixing door openin degree control signal. an inside/outside
air introduction mode control signal and an air outlet mode
control signal arc ou(pu(icd to thc dnve circuit 8, Ihc
servomotor 5, the seri omo(ors 17. 18, thc scrvomotors 38,
39, and the servoniotors 28. 29, respectively, according to

In the calculation results at the above steps S240 to 8270.
At step S290, it is detenitined whether or not a predeter-

mined cyclic time t (second) elapses When a detemtination
result at step S290 is NO, the control pmgmqm stays at step
S290 When the detcnninauon resul( at s(c)t S290 is YES.
thc control progrmn relume to s(c)t S210.

'I'he air-conditioning control is perfornted m the above
manner lienee, when the blower 4 blows the outside air
from the outside air introduction port 7 or the inside air from
the inside air introduction port 6 into the evaporator 41 in the

Ic air conditioning duct 2, the evaporator 41 conls the air
passiitg Iltcrc(lirouglt.

Thc air mixing doors 15. 16 adjus( a flow amount ol'hc
cooled air from the evaporator 4( into the heater core 42 and
a flow amount of the cooled air bypassing the heater core 42

I'he cooled air bypassing the heater core 42 and the warm
air flowing tlu ough the heater core 41 are mixed In the flrst
air passage 11. The mixed air is blown ofl'into the passenger
compar(mont from dny one of Ihc nir outlets 20 Io 23
according Io Ihe swi(chuig posi(iona of Ihc mr ou(let mode

Ic switclnng doors 24 to 26.
On the other hand, the cooled air bypassing the heater

core 42 and the ivarni air flov iim through the heater core 41
are mixed in the second air passage 12. The mixed air is
blov n ofl'nto the passenger compartment from any one of

)1 the air outlets 30 Io 33 according to thc swi(clung positions
of Ihc air ou(lct mode su i(ching doors 34 Io 36

Thc amount ol'ir blown ofl'yom any one of thc air
outlets 20 to 23 and 30 to 33. as described above. is
cmttrolled by the bi oiver vol(see applied to the blower motor

do 23. Since the cooled air bypassin the heater core 42 and the
warm air flowing tluou h the heater core 41 are mixed, as
dcscribcd above, thc Icmperaturc ol'he mixed air. that is, thc
air Icmpcra(ure blown ofl from any one of theair ou(leis 20
to 23 and 30 to 33 is ad)us(cd.

Next, the operation and effect according to the third
embodiment v,ill be described 'I'he vehicle air conditioner
of this embodiment is provided with the air-cnnditionin
unit I for adjustin the air state on the dnver*s seat-side in
the passcngcr comparlmenu Ihc non-contncl Icmpcralurc

o smisor 71ii Ilia( is arrmiged in Ihc dashboard 200 so as Io face
the driver's seat side and detects the surl'acc tempcraturc in
the dnver's seat-side temperature detection area in non-
cmttact, and the air conditioniim I:(:U (0 that adjusts the
amount and the temperanire of the air to be blown to the

n. driver's seat-side by the air-conditioning unit 1. The non-
contact Imnpcra(urescnsor 71a is located ncarcr to thc
position opposi(e Io thc s(ccring whim) 210 than thc center
portion of Ihc dashboard 200.

'lltus, the area occupied by the steering wheel 2(0 in the
Ic temperature detection area (the solid line A in Iil(i 9) of the

non-contact temperature semor 71a can be reduced as
compared with a case where the non-contact temperature
smisor 71u is located nearer Io thc stixnng whccl 210 than
the cmitcr por(ion of Ihc ildshboard 200.

ss Thus, mnong thc tmnperaturc detection arcs of thc nim-
cmttact temperature sensor 71u, the area in which tempem-
ture essentially needs to be detected, that is. the area which
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is occupicxl by thc cmluig 543, thc glass poruon 01'thc side
windoiv Class 545U, and the upper body 542U of the dnver
542 can be increased I lence. this can reduce a detection
error in the detection temperature of the nnn-cnntact tent-
perature sensor 71a and hence can properly adjust the air
state in the passenger compartment.

In Ihc third mnboduncnt, the lyon( passenger's seal-side
non-contact lcmpcralure sensor 72U Is localcd nearer 10 the
steering wheel 210 than the center portion of the dashboard
200 1 hus. the non-contact temperature sensors 71U, 72a are la
located symmetrically in the vehicle Lateral direction. and it
can enhance the appeamsnce of the non-conmct tempermue
sensors 71U. 72U ln the passenger compartment.

Accordingly, as compared with a case where thc front
passenger's scat-sale non-contact temperature sensor 72a is
located nearer to a positioil opposite to the steering wheel
210 titan the center portion of the dashboard 200. the
distance betv een the fmnt passenger's seat-side non-contact
tempemsture sensor 72U and the front passenger's seat-side
tempemsture detection area can be increased. Hence. a non- Io
COIIUICI IcinpCIdtltrc SCIISOI IIBvitlg 9 Sttiall Bit UIBI riitlgC
whcrc lemperanirc cnn bc detected cmi be used as the
non-contact tentperature sensor 72U

At least one of the non-contact temperature sensors 7 la,
72U is located at the hack side than the design panel 200U of'hedashboard 200. Hence. the distance between the non-
contact tempemsture sensors 71U. 72a and the temperature
dcmxlion arcs can bc furllmr uicreascd. Thcrcforc. a non-
CoilldCI ICIilpCCBIUI'C 9Cttsor havitlg 9 fUrlhCI 9IUBIICI iitigillar
ranae where temperature can be detected can be used as the io
non-contact tempemsture sensors 7(a, 72U

Fourth Embodiment

11(i 21 is a scheniatic diagram showing a general con- is
strnction of an air conditioner 310 for a vehicle in a fmirth
embodiment to which the present invention is typically
applied.

An air-condiuoning urut 320 of thc vclnclc air conditioner
310 Is arranged al a front side of thc dashboard that Is do
postnoncxl on the front sale in thc passenger comparlmmil.
An inside,'outside air switching door 322a is placed at a most
upstreant side of the air-conditioning unit 320. This inside/
outside air switching door 3220 is disposed to construct an
inside/outside air introduction mode. and is located at a d-

portion where an outside atr introduction port is sepamted
from dn uiside air Inlroducnon pon anil Is tumed by an
Bcsualor lo adlust a liow rale ol thc uisidc air uilroduccd uilo
the air-conditioning unit 320 and the outside air introduced
into the air-conditioning unit 320 O

A blower 327 of an air blowing unit includes a blower
motor 324 and a fan 323 fixed to the blower motor 324 The
blower 327 sucks air into the air-conditioniitg unit 320 and
blows thc sucked air to thc downsircdm side of the air-
conditioning unit 320 and uilo Ihe passcngcr comparlmmil.
An evapomtor 325 and a heater core 326 are provided on the
doivnstream side of the blower 327

lite evaporator 325 I ~ combined wtdt a compressor (not
shown) Io construct a rcfrigcrauon cycle lo cool lhe air
pa99iilg IIICCCIhroilJl. Ati cilgiiu:-Ciiolitlg v'BICI (nol Showtt) 9(i

is circulated in the heater core 326 to heat the air passiag
through the heater core 326.

An air nnxutg door 3226 Is provnlcd at an upstream side
ol'hc heater core 326 and an opening dcgrcc ol'hc mr
nnxing door 3226 is ad)us(cd by tm ac(us(or (not shown). Ss

'I'herefore. the flow rate of the air passing thmugh the heater
core 326 to the air bypassing the heater core 326 is adjusted

to control the tcmpcrdlurc of llu: air blown oil'nto thc
passen er compartment at the most downstreani side As the
opening degree of the air mixing door 322b is entailer. the
temperature of the air is further reduced

On a most downstreant side of the air-conditioning unit
320. a defroster door 322c. a face door 322d, and a foot door
3229 arc disposed to sci an air outlet mode. By opcraluig
these doors 322c, 322d. mid 322e with thc actuator (nol
shown), conditioned air haviim a controlled temperature is
bkown into the passenger compartment in each air outlet
nxide

The amount of air blown by the blower 327 in the
air-conditioning unit 320 and the openin degrees of the
venous doors 322U, 3226. 322c, 322d. and 322e are con-
trolled by a control dci icc 330 (ECU). To bc more spccdic.
the blower 3Z7 and the doors 322a. 322b, 3220. 322d, 3229
are contmlled via a voltaae controller and an actuator (both
not shov n) on the basis 0 f the output signal from the contml
device 330. The control device 330 is a well-known com-
puter provided with a central processing unit and a stomsge
clcmcnt (both nol shown).

Enviroiuncnlal conditions relating to mi air-condilionuig
of the passenger compartment are inputted to the contml
device 33U by eiwimnntental condition detection means
including the outside air temperature sensor 334 for detect-
ing the outside air temperanlre outside the passenger com-
partment. a water tempemsture sensor 335 for detecting an
CttgitlC-Coolitlg UBICI'cinpCIBIUIC, B Sohir CBduillon SCIlsol

336 for detecting thc mnounl of solar radintion cntcnng mto
the passenger contpartment, an infrared sensor (hereinafter
referred to as "IR sensor" ) 337 which will be later described,
,'lllcl:I post-BVBpomtol'cntpcl'Blitt'c scllsol (tlot showfl) fi1I'etectlnair temperature on the downstream side of the
evaporator 325.

Output signals uipuitcd Irom an opcranng uiul 340 are
input(cd. The operatmg unit 340 is constructed of an aulo-
malic control switch 341 for ac(ting an milomatic control
cmtdition. an air outlet mode switching switch (face, bi-
level, foot, foot/defroster, defroster) 342. a temperature
setting switch 343, an air amount switching switch 344. and
an inside/outside air switchin switch (not shown). In the
automatic conlml switch 341, an LED 341a which is ht
when the mitomauc control condition is sct Is provided.

Thc control device 330 is so conslructixl as to control thc
blov er 327 and the various kinds of doors 322U, 322b. 3220,
322d, and 322e on the basis of the signals front the various
kinds of sensors and switches according to procedures to be
described later.

Thc IR sensor 337 which Is onc of thc cnvironmcntal
condition dc(ection means will be dcscnbed. Thc IR sensor
337. as shown in FIG. 22, is arranged ui a ccntcr portion of
the dashboard on the front side in the passenger compart-
ment and detects an intensity of infrared lays msdiated from
a temperature detection area surrounded by a single dot and
dash line in FIG. Z2. The IR sensor 337 detects a surface
tCttlpuliitiirC Iit lhC pa99CugCI CoillpattttlCIII Itl Bit IIIICllol
siitfBcc of thc cloot 351 diul dil Itwidc sUrfBcc of B witldow
glass 352, and thc surlbcc; Imnperalurc ol'hc passcngcr in
non-contact The IR sensor 337 outputs the detected surface
temperature to the control device 33U I'he IR sensor 337 is
a non-contact temperature sensor in the fourth embodiment.

Next. the operation of the velficle air conditioner 310 will
bc described on lhc basis of lhc above cons(ruction.

FIG 23 is a (low chart showing a general control ol'hc
control device 330. As shown in FIG. 23, lhc control device
330 starts a control pmgmm at step 53UU when the ignition
sv itch of the vehicle is turned on The control program
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proceeds io step S310 wlmrc the uuual values of venous
kinds of conversions and flaps are set

At step S350, tlm enviroiuncntal condiuons are mpultcd
by lhc sensor si nels from ihc outside air temperature sensor
334. the ivater teniperature sensor 333, the solar radiation
sensor 336. and the IR sensor 337 aod the operation states
are inputted by the operating unit 340.

'lite contnil pmgram proceeds to step S400 where a target
air temperature (hereinafter referred to as "I'AO") of the
conditioned air to be blow n into the passenger compartment
is calculated by the use of the signals inputted at step S350.

A calculation of the 'I'AO at step S400 will be descnbed
in detail on the basis of the flow chart shown in FILI 24.

I'irft, at step S401, it is determined whether or not a
vehicle speed is faster than 10 km/h. The determination of'hevehicle speed is made on the basis of a signai from a
speed detection part of the vehicle or an information si rml
relating io a vehicle spixd I'rom an ui-vchmlc conunumca-
uon path. Herc, thc reason why the deicnnuwuon is made on
the basis of the vehicle speed is as fiillows That is, when the Io

vehicle speed is slow or the vehicle stops, there is a case
where the door 351 of the veiticle is open. 'I lnis. when it is
determined in tins state whether or not the detection of the
IR sensor 337 is abnormal. an improper determination may
bc made.

In a case where ii is dclcmiincd at step S401 tliat thc
I chicle speed is faster llran 10 ktn/h, lhc control progrmn
pmceeds lo step S402 where it is determined whether the
amount of solar radiation detected by the solar radiation

i(i
sensor 336 increases 500 W/m'r more for a period of 10
seconds. In a case where the amount of solar radiation
incrcascs 500 W/m or morc for 10 seconds, il is dctermincd
al slap S403 wlmthcr or nol a decrease m lhc mnount ol lhe
solar radiation lhr a pcnod of 60 seconds is less titan 100
Vqms

In a case where the decrease in the amount of the solar
radiation is less than IOO W/m'or (iO secmids, the contml
program proceeds to step S404 where it is determined
ivhether the temperature TIR detected by the IR sensor 337 «,
increases 0 5'. or more lhr a period of 70 seconds after thc
amount ol lhc solar radiauon uicrcascs, thai ise ui a penod
during ivhich the solar radiation is detected so as to make the
deterniination at steps S4U2, 403.

In this case. when tile teniperantre fIR detected by the IR
sensor 337 does not increase 0.5" C. or more. it is deter-
mined that the temperature detected by the IR sensor 337 is
abnormal. That is„even if the amount of solar radiation
cnlcring uilo thc passcngcr compartment is uicrcasu!. !he IR
sensor 337 caiuiot dclcct a tcmperaturc increase ui a prede-
termined region in the passenger compartment, which cor-
responds to the increase in the amount of solar radiation.
Therefore. m this case. it is determined that the tempermue
detected by the IR sensor 337 is abnormal. In this case, the
control program proceeds to step S405 where the nnmber of oo
abnormalities of thc IR sensor 337 is counted by one Thc
counted number is uitcgralcde mid is cleared when thc
ignition switch of the vehicle is turned otf

After lhe control opemstion at step 405 is performed. the
control program proceeds to step S406 At step S406, it is fo
determined whether or not the nlunber (abnormal number)
of integrated counts of the abnormal states of the IR sensor
337 is morc than 3. In a case where thc number of mte rated
counts is 3 or less, thc control program proceeds to step
S407. Ai step S407, 16 tcmperaturcs TIR detected by lhc IR ss
sensor 337 at intervals of 250 ms are averaged to calculate
an averaae teniperature 11R(16).

Next, at step S408, the average temperature TIR(16) is
corrected such that the average temperature TIR(16) is in a
mape benveen 10" ( and 35" (1 That is, when the average
temperature'I'IR(16) is less than 10" ('r niore than 35'(
the average tempemsture TIR(16) is replaced by 10" C. or 35"
C. In tlus manner, at step 408„ the average temperature
TIR(16) is scl in a prox isional temperature range beiwemi
10'. and 35'.

When the number of integrated counts of the abnormal
states of the IR sensor 337 is 4 or more at step S4()6, the
cmitrol pmgmm proceeds to step S409 At step S409, the
LED 341a of the automatic control a~itch 341 is blinked and
the abnormality of the IR sensor 337 is stored. At step S410,
thc average temperature TIR(16) is sct at a pmvisional
tcmperaturc of 25'. unul lhe number of integrated counts
of the abnorinal states is cleared. Here. the I,l!D 34la is
notification means in this emlxidinient

In a case where the deterniination result at each of steps
S401. S40Z, and S403 is NO and in a case where the
determination result at step 404 is YES„ the control progmm
proceeds lo step S411. Thc lbrmer case shows a suite where
the abnomial stale ol'he IR sensor 337 caiuiot be dcier-
nuned and the latter case shows a state where the IR sensor
337 nommlly detects the teniperature in the predetermined
area iit the passenger compartment At step S411. 1(i tem-
peratures TIR detected at intervals of 250 ms by the IR
sensor 337 are averaged to calculate the average temperature
TIR(16).

Afier thc processing ol'ny onc ol'teps S408, S410, and
S411 is performed, next, the control propram pmceeds to
step S4IZ v,here the calculated or provisional average
temperature 11R(16) is substituted into the followmp equa-
tion 8 to calculate the TAO of the conditioned air to be
blov n into the passenger compartment.

TRO I'ee«Is(T—RIR IIRlisf—Rafa Tilf—Rf
TS+C Iasosi os sl

where Kset (for example. 7.0). KIR (for exaniple, 5.1). Kam
(for example, I 0), and Ks are coetficients, respectively, ( is
(for example. -45) is a constant, TSET is a set temperature,
TAM is an outside air temperature, and TS is the amount of
solar radiation enlcnng uilo the passcngcr comparlmenu

Afier the processing at step S400 is pcrformcd, ncxi, at
step S500. Ihe opening dcgrce of thc air mixing door 322b
responsive to the I AO is calculated from the opening contml
characteristic of the air mixin door 322a previously stored
in the control device 330. An actuator (not shown) is
controlled in such a manner that the opening dekfxee of the
air mixuig dour 322a becomes lhc calmila lcd opening dcgrce
to control the tcmpcrature of thc air blown into the passenger
i:oilipilrlllicill flofti lite respix'nvi: alr outlets

After the air mixing control is pertiinned at step S30(l, the
cmitrol program pmceeds lo step SUOU where a blower
voltage applied to the blower 327 corresponding to the TAO
and the like is calculated from a blower voltage character-
istic previously stored ui lhe control device 330 and is
applied to lhc blower 327 via a drive circuit (uot shown) to
dnvc the blower 327, thcrcby controlluig thc ammuil of air
blov n otf into the passeimer compartnleilt

At step S7UO, an inside/outside air introduction mode
corresponding to the TAO and the like is calculated from an
inside'outside air mode control characteristic previously
stored in thc control des ice 330 to dnve tmd control an
actuator lier driving thc mside/outside air swiiclung door
322a.

At step S800, an air outlet niode corresponding to the
TAO and the like is calculated front an air outlet mode
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co&11&01 charactcllslic prcvioilslv'tol&xi ii& lhc coiltlol dcvicc
330 to drive and control an actuator (not shown) fbr driving
a defroster door 322&s a face door 322a'. and a fiant door
3 22c

At steps S500. S600. S700, and S800. in a case where the
air temperature„ the amount of the air to be blown and the
respective modes are selcclcd manually w&lh Ihc respccl&ve
switches of thc opera&&ng unit 340, thc blower 327 and the
respective doors 3220 to 322c are controlled such that the air
temperature. the amount of the air to be blown and the &0

respective modes become the main&ally selected ones,
respectively.

Next, the control pmgmsm proceeds to step S900 where a
compressor (not shown) &s controlled. After thc processing
at step S900 &s pcrlhnncd, thc contml program rctums to
step S350 &vhere various kinds of sigimls are read again and
then the control steps S350 to 5900 of air-conditioning
control are repeatedly performed

According to the above construction and operation. v. ben
the detection area of the IR sensor 337 is occupied by a 30

substance such as bcvcragc al a tcmperaturc dilli:rialt from
thc 0:mpcraturc &n thc passcngcr comparlmenl, &I cm& be
detem&ined on the basis of relation to the detection value of
the solar radiation sensor 336 that the teinperature detected
by the IR sensor 337 &s abnormal

When it is detemlined that the temperature detected by the
IR sensor 337 is abnormaL the temperature in the predeter-
m&ned arcs in lhc passenger compartment is replaced by thc
provis&oi&al lmnpcralure and lhc air-condil&omng slate in thc
passenger compartment is controlled on the basis of tlus 30

pmvisional teniperature 'I'herefore, even if the temperature
detected by the IR sensor 337 is abnormal, the air-condi-
tioning state of the passen er compartment can be controlled
on the basis of the provisional temperature, so the passenger
hardly fimls uncomfi&rtablc. &s

In a case wlmre thc detection abnonuahl&cs ol Ihc IR
sensor 337 arc repeated, the LED 3410 ol'hc automatic
control sv itch 341 is bl&nked to notify the passenger of the
detection abnormalities I (ence. this can urges the passenger
to make a correction toward the normal state of detection. 30

Further. the LED 341a is blinked in a case where the
dc&col&on abnormal&ucs of thc IR sensor 337 are rcp&ca&cd by
a prcdciernnncd number ol 1&mcs. Hence, when Ihe detection
abnormalities arc rcpo&&cd by ihe passenger's hand fre-
quently coming near to the IR sensor 337 at the time of a

operatin s&vitches of the operating unit 340. the I,I:I) 34 I a
can be prevented from blinkin frequently. Therefore, the
passenger hardly feels uneasy and troublesome.

Still li&rther, s&ncc Ihe dclcrnunalion al step S401 &s

provided, whm& the door 351 ol'he veluclc &s open, it can 0

pre& ent mal ulg an error dclcnninauon thai lhe temperature
detected bv the IR sensor 337 is abnormal

F&l'th Embod&ment
&s

Next. Ihe tifth embodiment will be described with refer-
ence to I!I(i 25 I'his fifth en&bodiment is different from the
fourth embodiment descnbed above in the calculation step
of TAO at step S400 shown in FIG, 23. The same parts as
in the fourth embodiment are denoted by the same reference io
symbols and the&r descwptions are onuued.

1he vehicle air conditioner 310 in accordance with the
fifth embodiment is not provided with a solar radiation
sensor. Other construct&on is the same as the vehicle a&r

conditioner in accordance with the fourth embodiment. Cs

When the contiol device 330 executes step 5400, as
sho&vn in l&l(i 25, at step 5421, 16 temperatures 'I'IR

dcliwtcd at ultcrvals of 250 ms by the IR sm&sor 337 arc
averaged to calculate the average tempensture 'I'IR(16)

At step S422, it is detern&ined &vhether or not a difference
between the average temperature 'I IR(16)'alculated at the
Last time and the average tenlperature TIR(16) calculated at
the present time is 2', or more. In other words, it is
dclcrnuncd whether or nol a change &0 tcmperaturc li&r 4
seconds is 2'. or more.

When it is determined at step S422 that the change in
temperature for 4 seconds is 2'1 or more, &t is determined
at step S423 whether or not lhe average temperature TIR(16)
(i e.. average temperan&re TIR(16) calcuLated at the present
time) is within any one of temperature ranges of 60'. to
70'., 31'. 10 35'., 5'. Io 10'.

Here, Ihc tcmpcrature range of 60' lo 70'. is a
temperature range in a case of assumption that the major
portion of the detection area of the IR sensor 337 is occupied
by hot beverage (for example, hot caned coffee). the tem-
perature range of 5" ( 1 to 10'. is a tempemsture mange in
a case of assumption that the major portion of the detection
area of the IR seiwor 33'7 is occupied by cold beverage (for
example, cold caned cofiiic), and thc tcmperaturc range of31''o 35" (1 is a temperature range in a case of
assun&ption that the major portion of the detection area of the
IR sensor 337 is occupied by the passenger*s hand.

When it is determined at step S423 that the avemsge
temperature TIR(16) calcuLsted at the present time is within
thc above tempcrauirc ranges, the control program proceeds
to step S424. In other words, &n a case where &t w dclernunod
at steps S422 and 5423 that the tempemsture detected by the
IR sensor 337 reaches the temperature of a thermal sub-
stance v hich is thought to be at a temperature different from
the temperature in the passenger compartment. the control
program proceeds to step S424.

At step S424, it is de&cnnincd whether or not the average
tcmpcrature TIR(16) calculated on the basw of thc tempera-
ture TIR dctectcd at lhe present time becomes ncarcr to Ihe
outside air temperature TA%1 detected by the outside air
temperature sensor 334 as compared with the avensge tem-
perature TIR(16)'alcuLsted on the basis of the temperature
TIR detected at the Lest time and whether or not the door 351
or thc wuldow 334 &s opm&. Whether or not the door 351 or
thc window 334 &s open is doter&u&ncsl on thc bas&s of thc
signal from the opening/closulg dcuwuon part ol'hc door
351 and the windoiv 352 or the information signal reLsting,
to the opening/closing, of the door 351 and the window 352
frutti thc ill-vchiclc ci&la&nun&cat&oil palth

When the determination result at step S424 is NO. it is
dclcrnuncd thai an error dclennimil&on &s nol made by Ihe
elfcct ol thc outside mr introduced into lhc passcngcr com-
partment bul the IR sensor 337 dctccts an abnormal tem-
perature caused by the thermal substance as described
above, and the contml procram proceeds to step )423At
step S425. the LED 341&i of the automatic control switch
341 is blinked and the average tempemture TIR(16) is fixed
al thc avcragc temperature TIR(16)'prov&s&onal lempcra-
turc) vvluch &s calculntcd on Ihc bas&s ol'he lempcmture TIR
dc& iwtcd inuncdiatcly bel'ore the detection ol'bnormal tem-
perature, and the fixed state is held unt&l the average tem-
peratures 11R(16) to be calculated at step 5421 for the next
time and subsequent tinles become within a temperature
range of 2'. &vith respect to the average temperature
TIR(16)'alculated on the bas&s of thc tcmpcralure TIR
dc& iwtcd immediately bcforc 0&e detect&on ol'bnormal tem-
po&all&&0.

After the processing at step S425 is performed, the contml
pmgram pmceeds to step 5426 I'urther. also in a case where



US 7,272,944 B2
2i

the ilelcnninalion result at each ol'lc7&s S422 and S423 Is
NO and in a case where the determination at step S424 Is
Yt!S. the control progranl proceeds to step S426. At step
)426. the calculated or pmvisionally set average tempera-
ture TIR(16) is substituted into the following equation 0 to
calculate the TAO to be blown into the passenger compart-
nlcn1.

TIO Xeei TSBT—I:IR TfR1,16&-l:aer Zilf+0 (nelrr&I ee St

Sixth Embodiment

Next. the sixth embodiment will be described v ith refer-
ence to Irffi. 26. 'Ibis sixth embodiment is different in the
calculation step of TAO at step S400 shown in Flft. 23 fmm so
the fourth embodiment deccribed above. The same parts as
in the fourth and lifth cmbodunents Brc denoted by thc same
rei'crcncc numbers aud their dcscnpiions are onuttcd.

In the sixth enlbodiment. a vehicle air conditioner 310 Is
not prm ided with the solar radiation sensor, similarly to the
fifth embodiment. The other construction is the smne Bs the
vehicle nir conditioner 310 of the fouith embodiment.

When Ihc control device 330 pcrfomls Ihc processing al
step S41)0 in 11(i 23. as shown in FI(i. 26, first. the
pmcessin at step 5421 is perti&rmed just as v ith the tifth ro
embodiment. Then. it is determined at step s432 whether or
not the 5 minutes elapse after the conditioned air is blownoff'ilo

lhr: passcngcr conlparlnlcnl. Iu a case whclc ll ls
detcrmuled that 5 minutes clapsc after thc condiuoncd air Is
blown off ullo Ihc passenger comparlmenl. Ihc control 61

pmgmm proceeds to step S433 At step S433, it is deter-
nlined v hether or not the average temperature I'IR(16)

111

where Kset (for example, 7.0), KIR (fi&r example, 5 I ). Kans
(for example, 1.0). are coefficientc. respectively. C is (for
example. -45) is a constant, TSET is a set temperature. and
TAM is an outside nir lempcmturc.

In a case where the detection area of the IR sensor 337 Is
occupied by a thernlal substance whose temperature Is
different from the tempencture in the paasenger compart-
ment, it is determined that the temperature detected by the
IR sensor 337 is abnormal on the bacis whether or not the
delixnon Icmperaturc reaches a predetermine&I temperature &o

range rclatulg to tlm thcnual substance for a prcdctermincd
time period.

In a case v,here it is detemlined that the temperature
detected by the IR sensor 337 is abnormal, the temperature
in thc prcdctennulcd area In Ihc passcngcr compartment Is
replaced by the prowsional tcmpcralure before thc detection
ol Ihe abnormal Imnpcralure and thc air-condiliolung state of
the passen er conlpartnlent is controlled based on tlus
pmvisional temperature Therefore. even if the IR sensor
337 detects the abnormal temperature, the nir-conditioning lo
state of the passenger compartment ic controlled on the basis
ofttus provisional tcmperaturc, so Ihe passenger hardly feels
uncomfortable

In a case where the IR sensor 337 is in the state of
abnormal detection, the I

Ill )

341a of the autnmatic contml &1

switch 341 is blinked to notify the pncsenger of the state of
abnomtal detection. Therefore, thic can urge the passenger to
rcmove thc thermal substance dcscribcd above. Thus. thc
stale ol'ormal detccuon can bc mpidly rctumcxt.

1'he determination at step )424 can prevent the error
determination of the IR sencor 337, when the door 351 of the
vehicle is open and a large amount of outside air enters Into
lhc passcngcr conlparlnlcnl

26
(calculated al lhe prcscnl Imle) is within a tempcralurc rim c
of any one of 60" (1 to 70" C. and 5" ('o 10'1

'I'hetempenlture range of 60'C. to 70" ('s a tempenlture
osage in a case of assumptinn that the malor portron of the
detection area of the IR sensor 337 is occupied by a hot
beverage (fi&r example, hot caned coffee). The temperature
range ol 5'. to 10'. is a lempcraturc range ul a case of
a as umph on tha I Ihc motor portion O I Ihc detection area of Ihe
IR sensor 337 is occupied by a cold beverage (for example,
cold caned cntfee).

In a case &chere it is determined at step 5433 that the
avenge temperature TIR(16) calculated at the present time
is within the above two temperature mcnges, the control
program proceeds lo step S434. That Is. ul a case where it is
dclcrnuncd Bt steps S433 lllai ttu: Imnpcralure dctcclcxt by
the IR sensor 337 is a temperature which is difFerent from
the temperature in the passenger compartnlent and is thought
to be the temperature of the thermal substance, the contml
program proceeds to step S434.

At step S434, it is determined whether or not the outside
air tcmpcrature TAM detcclcd by thc outside mr lcmpcralurc
smlsor 334 is morc Ihan 15'. In a case whcrc the oulsulc
air temperature detected by the outside air temperature
sensor 334 is 15' . nr less. the control prograin pmceeds to
step S435 where it is detenuined whether or not the cooling
water temperature TW detected by the cooling water tem-
perature sensor 335 is nu&re than (i0" C. When the outside air
tcmpcraturc TAM Is morc than 15'. or the coolulg water
tcmpcraturc TW is morc than 60'. (the cnginc is not bculg
v armed up), the control pmgram proceeds to step S436.

At ctep S436. it is determined whether or not a state where
the average temperature 'I'IR(16) (calculated at the present
time) is within any one of temperature ranges of 60" C. to
70'. and 5" C. to 10''. continues for 5 minutes or more.
When llus slate of TIR(16) continues for 5 mulutes or morc,
il Is dclcrnuncd lhal Ihc IR sensor 337 detects Ihc abnormal
tcmpcralurc of thc thermal substance dcscnbcd above and
the control program proceeds tn step S425, similarly to step
S425 of the fifth embodiment

After the processin at step S425 is performed, the control
pro ram proceeds to step S426. Also in a case where the
dclcrnunation result al each of steps S432, S433, S435, and
S436 Is NO, thc control program procccds Io step S426. Thc
processing Bt step S426 is pcrfonucd so liat Ihc TAO is
calculated

According to the sixth enlbodinlent, in a case where the
detection area of the IR sensor 337 is occupied by the
themlal substance having a tempemcture diff'erent from the
tcnlpcliinnc. Bl thc pQSSOIlgcr conlpaltnlcnl, Bn Bbnonual
dclcrnunalion ol the detcclcd Icmpersturc ol thc IR sensor
337 can bc pcrformcd on the basis of whether or nol Ihc
detected temperature is ivithin the predeternlined tempem-
ture mange relating to the thermal substance for the prede-
teunined time period.

In a case where it is determined that the temperature
dclimtcd by Ihc IR sensor 337 Is abuormalr Ihe tcmperaturc
ln thc prcdclcnuulcd Bli B ul lhc piisscngcl'onlpal luteal Is
rcplaccd by thc provisional tcmperaturc before the detection
of abnormal temperature, and the air-conditioning state in
thc passengel'olripaitl'lieut is coirtrol lcd on ttlc basis of ttlis
provisional temperature. Therefi&re, even if the temperature
detected by the IR sensor 337 is abnormal, the air-condi-
tioning stale In the passcngcr comparuncnt can bc controltcxt
ou thc basis of this provisional temperature aud hence Ihc
passcngcr hingle fccls unconlioluiblc.

In a case where the temperature detected by the IR sensor
337 is abnormal, the l,lil) 341a of the automatic contml
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switch 341 is bhnkcd Io notify the passenger 01 thc abnomlal
tenlpemture detection. therefore. this can urge the passen-
ger 10 remove the thermal substance described above so that
the abnormal temperature detection can be changed to the
normal tenlperature detection.

Other Embodlmcnl

Although the present invention has been fully described in
cotuuxuon with Ihc prcfcrrcd embodiments Ihcrcul with ui

rcfcrencc to Ihe accompanying drawulgs, il ls to be noted
that various changes and modifications will become appar-
ent to those skilled in the att

For exmnplc, ul thc above-dcscnbcd scxond nnboduncnl,
the example in winch the driver's seat-side sensor unit 8(lb
cml be displaced has been described I lowever, in place of
the driver's seat-side sensor unit 80b. the passen er's seat-
side sensor unit 80a can be displaced. Further. the dn(er*s
scat-sldc sensor unit 80b and the passenger's scat-side
snlsor umt 80a can bc ihsplacixk rcspecuvclv. 20

Further. the above mentioned firct and tl»rd embodunent
may bc perlhmlcd ul combinauon.

In the respective embodunents, the non-contacr tempem-
ntre sensor is not limited to the thennopile type detecrion
clcmcnl. but an infrared sensor usulg a bolomcter type
detection deva:c consnuclcd ol a leslsl(ir lrdvnl B ldrgc
tenlpemture coeflicient and an infmcred sensor of the other
type can be also used as the non-contact temperature sensor.

In Ihc fourth to sixth embodiments. Ihc vchiclc air con-
3(i

ditioner 310 Is provided with the single IR sensor 337 in the
passenger comparnnent to detect the temperature m the
detection area around the driver*s seat. However. the present
invention can be applied to an air conditioner which ls
provided with a plurality of IR censors or an IR sensor ls
/so-caflcd matrix IR sensor) capable ol delccung Icmpcra-
lurcs in a plurality of detect(on areas ul order 10 mr condl! Ion
each xone m the passenger compartment

Further. In the lhurth to sixth cmbodlment s. thc LED 341a
is used as notiiicatlon means, but Ihe nouticatlon means Is

dc
not limited to this I'or example, it is also recommended to
display infornlation that the tempemcture detected by the IR
sensor 337 is abnormal, on a display part /not shown)
provided in the operatin unit 340.

Still further, in the fourth emboditnent. the control device
330 determines that the temperature detected by the IR
sensor 337 is abnormal on the basis of the relation to the
detixuon value ol'he solar radial(on sensor 336. Howcvcr,
thc control dcvlcc 330 can detcnuule that lhc temperature
detixlcd by the IR sensor 337 ls abnomlal on thc basis of,.&
relation to the detection value of means for detecting the
other envinlnnlental conditions

Still further, in the fifth embodiment has been desclsbed
the control example in the normal control conditions, and in
the sixth embodiment has been described the contml
example in the contml conditions given consideration to
warming up the engine. However. it is also reconunended to
control Ihc air conditioner in combulatlon of these control
condltlons of the lifth and sixth nubodnnenls.

Still further. the numerical values such as 10 seconds. 500 (0
W/m, 0.5'., 3 tlmcs, 2'., and 5 nunutcs in lhc above
rcspccuvc embodunnlls are examples and ctm bc scl al
pmper values according to various characteristics and the
like of the vehicle and the air conditioner

Such Hulngcs mid modliications are to bc understood as sc

being within the scope of the present im ention as defined by
the appended claims

What Is cldnncd Is.

I An air conditioner for a vehicle„comprising:
0 n(in-contBct tcnlpcldlorc sensor liat dclccm 0 lcnlpcld-

tUrc ut 0 prcdctcnnnlcd dred of B passcngcl conlpalt-
fncnt ln non col'lt,'lett

0 control unit that controls an air state ln the passenger
compartment based on al least thc tnnpcralure dctcclcxl
by thc non-contact temperature sensor.

determining nleans tier deternlming whether or not the
temperature detected by the non-contact temperature
sensor corresponds to an actual temperature of the
passcngcl conlpdrlnlcnl,

notifying means for notifying a passenger whether the
temperature detected by the non-contact tempemcture
sensor does not correspond to the actual tempemcture of
the passenger compartment:

an outside air temperature sensor for detecting a tempera-
ture of outside air of the passenger compartment: and

a water temperature sensor for detecting a temperature of
walcl 101 cooing d vchu:h: cn'lc, whclcul

even when the temperature detected by the non-contact
temperature sensor does not correspond to the actual
temperature of the passenger compartment, the notify-
ing means does not notify a passenger in the pacsenger
conlp(lrtnlcnl when lhc lcnlpcralul0 of UUlsldc Bu

delixted by thc outside air Innpcrature sensor ls lower
than a predetermined air tempemcture; and

even Ivhen the temperature detected by the non-contact
temperature sensor does not correspond to the actual
tcnlpcl(IIUIC. of thc pdsscrigcr coulpa11ulcnl, lhc nolllv-
hlg nlcans docs nol notliv B passenger ul lhc pdsscngcl
comparnnent when the tenlperature of outside air
detected by the outside air temperature sensor is kiwer
than the predetermined air temperature and when the
temperature of water detected by the w ater temperature
sensor is lov,er than a predetermined v ater tempera-
tUrc.

2 the air conditioner accordin to claim I, wherein the
non-contact temperature sensor is disposed at an attachment
position that is chan cable in the passenger compartment.

3 Thc air condluoncr according Io claun 1, whereul thc
notifying means is a light emitting device that is arranged at
a position adjacent the non-contact temperature sensor

4 Thc air condluoncr according Io claun 1, whereul thc
dclcrnuning means dctcmlincs whether flm Icmperaturc
dclixlcd by thc non-contact Icmperaturc snlsor al thc
present time does not correspond to the actual tempemcture
of the passenger compartnlent based on a tempemcture
detected by the non-contact temperature sensor at a time
before a predetermined time penod from the present time.

5 Thc Iur conditioner according Io claun 1. further
conlprlslng

a temperature displaying portion that displaces a set
Icmpcrature for conlrollulg the air slate ul thc passcngcr
00nlp'lrtnlcnl,

wherein the notifyina means displaces a determination
result of the determining means by usia the tempera-
ture displayin portion.

6 'I'he air conditioner accordin to claim 1. further
conlprlslng

cnvironmcnt condition detection minus for dclixlulg Bn

environment condition except for the tempemcture
detected by the non-contact temperature sensor,
wherein:

the control unit controls the air state in the passenger
compartment based on the tenlperature detected by the
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non-contact Imnpcrature sensor and Ihc cnvirolunmlt
condition detected by the environment condition dettc-
tlon mL;IIIS: BBCI

the deternlining means determines whether the tempera-
nire detected by the non-contact tempernnire sensor
corresponds to the actual temperature of the passenger
comparnucnt bnscd ou the environment condition
dctcotcd by tlm cuvtmnmcnt condtnon detection
nlealcs.

7 'I he air conditioner according to claim 6. wherein the
environnlent condition detection means is a solar radiation
detection means for detecting a solar mdiation amount
entering into the passenger compartment.

8. The air coudtuoner accordutg tu claim 6. whcreuu
lht: cnvlronnlcnt condition dclccncin nlcans ulclUch:s Bn

outside air detection means tilr detecting a temperature
of outside air outside the passenger compartment, and

the determining means determines that the temperature
detected by the non-contact temperature sensor corre-
sponds to the actual temperature of the passenger
comparnucnt when thc temperature detectccl by the
non-contact Icmpcrature sensor corresponds Io Ihc tem-
perature of outside air. detected by the outside air
tenlperature sensor

9 'I he air conditioner according to claim l. wherein the
determining means determines whether the remperanue
detected by the non-contact temperature sensor corresponds
Io Ihc dcIUill IcnlpcraIUIO of Ihc passcngcl conlpBltnn:nl
based on whcthcr thc tempcraturc detected by thc non-
contact tenlperature sensor is w:ithin a predeternliiled mange
filr a predeteunined time

10. The air conditioner according to claiin 1. whermn the
predetermined area Includes a plurality of temperature
detection ranges.

11. The air coudtuoner according Io clmm 1, futthcr
comprising

mt opening state dclernuning unil lor delemtining an
opening state of a door or a window of the velucle.

ivherein the determining means determines that the tenl-
perature detected by the non-contact temperature sen-
sor corresponds to the actual temperantre of the pas-
senger compartment when Ihc opening state
ilclt:Ilnlnulg lout ilctcrnnncs dlc tipcnnlg stiitc ol thc
door or Ihc wutdow.

12. 'I'he air conditioner according to claim I, v herein
when the deteunimng means determines that the tempera-

nire detected by the non-contact tempernnire sensor
does not correspond to the actual temperature in the
piisst:ngt:I conlparnncnl, II plovlsltinBI Icnlpcriinlre Is
sct as Ihc tcmpcrature in Ihe predetcrmuted ared, and
the control unit controls Ihc atr suite m Ihc passcngcr
compartnlent based on the provisional temperature.

13. I'he air conditioner according to claim I, ivherein the
determining means determines whether the remperanue
detected at the present time by the non-conmct remperanue
smlsor docs not corrcspond Io thc actual Icmpcraturc ln thc

IO

t t t t

passenger comparuncnt. based on the tcmpcraturc dctectcd
at a previous tinle by the non-contact temperature sensor and
the temperature detected at the present time by the non-
contact temperature sensor

14. The air conditioner according to claim 1, wherein:
the non-contact tempemsture sensor is arran ed in a dash-

board of thc passenger compartment to face a dnvcr's
scat BrcB, Bt B side oppiisltc 10 a stcialng whccl wllh
respect to a center portion of the dashboard in a vehicle

Io latemll direction
15. An air conditioner for a vehicle, comprisulg
a non-contact temperature sensor that detects a tempera-

ture in a predetermined area of a passenger compart-
nlcnt ut non contdcn

a control unit that controls an air state in thc passcngcr
compartment based on at least the tenlperature detected
by the non-contact temperature sensor:

determining nleans tier deternlming whether or not the
temperature detected by the non-contact temperature
sensor is abnomlal; and

notifying means for notifyulg a passcugcr whether Ihe
tcmperaturc dctccted by Ihc uon-contact Icmpcrature
sensor is abnonnah ivherein

the determining means deternlines whether the tempem-
ture detected by the non-contact temperature sensor
corresponds to the actual tempemsture of the passenger
compartment based on whether a state where the tem-
perature dens:tcd by the non-connict Icmpcrature sen-
sor is witlun a prcdhscrtuincd rungc lor a prcdcternuncd
time

16 A control process of a computer for a vehicle air
conditioner that includes a non-contact tempemltme sensor
for detecting a temperature of a predetermined area in a
passen er compartment of the vehicle in non-contact and a

ls control Unit for controlling Bn dlr suite ul thc pBsscngt:I
compartment based on Ihc Imnpcrature dctccted by Ihe
nou-contact Iempcraturc smlsor. thc control process com-
prising

deternlining v,hether the temperature detected by the
do non-contact temperanire sensor does not correspond to

the actual temperature in the passenger compartment;
duct

notifying a determination result ln the dctemuuing slap Io
d pdsscngcr ul Ihc pdsst:ngt:I conlpdltnlcnl, whc'lcul

the deterinining step includes deternlining whether the
temperature detected by the non-contact tempemlture
sensor corresponds to the actual temperature of the
passenger compartment based on whether a state where
thc temperature dctccttst by the uon-contact tcmperd-

O turc sensor ts wtlhin a prcdetcnnincd range lor a
prcdctemlincd tmte.

17. I he contml pmcess according to claim 16, wherein an
attachment position of the non-contact temperature sensor is
changeable.

ss


