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VEHICULAR AIR CONDITIO IjER
PROVH)IN(IA COMICORTARI,E CONDITION

FOR A PASSI N(IER

13ACKCiROUND OF THE INVENTION

1. Field of thc Invmiuou
Thc plcscut hlvcutlou Ichl les 10 control of thc Opcld lion of

a blower and a conlpressor in an autoinatic colrtllli type
vehicular air-conditioner I i 1

Further. die present invention relates to control for auto-
maticafly stopping a blower in an automatic control rype
vehicular air-conditioner and control for correction of a tem-
pcl dtUrc dill Ustulg ulcaus Bccoulptlulcd with flrdu

Further. the presmlt Invention relates to a dcteclion device
of an inside air temperature In a vehicular air-conditioner for
control for automatically stopping a blower

2 l)escription of the Related Art
Conventionally, a vehicular air-conditioner calculates a

target blown air tempemture TAO for maintaining a rempem- Io
turc inside a vehicle compartment (ulsxlc air lcmperature) at
a tempcraturc set by a passcngcr and aulumatlcdlly controls
the flow rate of the blower (flow rate ofair blmvn into vehicle
compartment) ul accorihnce with the level Ot this tercet
blown air tenlperature 'I'AO (see for example.lapanese Unex-
anlined Patent Publication (Kokai) No. 58-2(i(i l8).

More specifically. it continuously adjusts the mrntional
spccd of thc blower from the high spccd region 10 thc low
spccd region so as to lncrcasc thc flow rate of the blower in a
low temperature zone and a high tempenlture zone of the lo
tar et blown air temperature TAO and reduce the flow mate of
the blower in an intermediate temperature zone of i'AO.

The prior art. however. is configured so that the blower
continuously operates after the air-conditioner is acrivared.
For this reason, as time elapses from when aclivaling the li
dll-conditioner, thc Blr-coudltlouhlg stdlc hl flu: vehicle coul-
parnnmlt advances. Even when the tcmpcra lure ul thc vehicle
compartment reaches near the set temperature and the inside
of the vehicle comparnnent forms a comfortable air-condi-
tioned state, lmwever. the blower continues to operare For do

this reason. some passengers feei that the operating sound of
the blower is bothcrsomc and mammlly operate the blower
operation switch to stop thc blower.

llus ull dils that thc pdssi ager ls filrcixl 10 UIBUUBllv iipcl-
ate the bloiver operation switch irrespective of the autonlatic
control type air-conditioner, so the point of the autonlatic
control is diminished.

Therefore. the present inventors previously proposed a
VChlCUldl iur-Conditioner fol IIUtoulatlCBIIV'ud ul Bn Blr-

condltioningcondiuonuudcrwhlchapassengcrvants1ostop 0

thc blow er and automatically stopping the blower a 1 the same
in iapanese Patent Application NO 2004-SPS')9.

In the vehicular air-conditioner for control tilr automat&-
callystopping a blower as in this prior application, when
selecting the outside air mode at the time of the operation of ss
the veluclc, the outside air is ultroduccd mto ml mr passage of
the air-condl1 loner by the vehicle operanon dyllanuc prcssure
(ram prcssure). Thcrcforc, even lf thc blower Is au tomatmally
stopped. temperature-adjusted outside air-conditioniag air
can be blov n into the vehicle compartment so

At the tinle of lov vehicle speed. hovvever, the flow mte of
the outside air introduced by the vehicle operation dynamic
pressure la small, so phenomenon anses of thc flow rate of the
mr blown into thc velucle compaltmcnt becomulg lnsufli-
clcni. For this reason, at thc time ol heatulg in the wullcr, Si
when autonlatically stopping the bloiver, the temperature in
the vehicle corn part nlent becomes 1olver than the comfortable

tculpcltlturc Lone Bud thc coulliirt of thc passcugcl Is
degraded I'urther, at the time of the cooling in the sununer,
v hen automatically stopping the blower. the temperature in
the vehicle compartment rises over the comfilrtable tempera-
ture zone and the comfort of the passenger is degmded. As n

result. the time during which the blower Is automatically
stopped becomes short.

As an insnlc air detection dei icc I'or detecting thc ulsidc air
temperature, the aspirator systenl is representative This aspi-
mtor system, as shown in irl(i. 21. houses an mside air tem-
perature sensor (thernlistor) 32 in a sensor case 52 sucking in
air In the vehicle compartment from an Inside air suction port
51 and. at the same time, connecting the sensor case 52 to an
aspirator body 57 by an aspirator hose 56

This aspirator body 57 is anachcd to B circumli:rcntlal wall
surface of an opening 55 of the air-conditioning case 2 of a
velucle coinpartment air-conditioning unit 1. Ily Introducing,
a slight amount ofthe air into the air conditioning case 2 from
the opening 58 and passing tins introduced air throne/I an
orifice 57C. a negative pressure is genemted.

Duc 10 this. theair in thc velnclc compartment passes
tluough the insulc mr simtion port 51, thc sensor case 52, and
the aspirator hose 56 to be is sucked into the aspirator body
57, then the inside air tempenlture (tentpemture in vehicle
cmnp art ment) is detected by the in side air temperature sensor
32 In the sensor case 52.

According to the prior application, hov ever. when the
blower automatically stopped. tlu: flow rate of the air in thc
vcluclc compartment air-conditioniug unit bccmne zero or
v as largely reduced and, therefore, m the inside air tempera-
ture detection device of the aspirator system, the flow rate of
the air passing around the inside air tenlperature sensor 32
also became zero or vvas largely reduced.

In addition to this, when the bi oiv er automatically stopped,
the tempcraturc ol'hc mr-conditiolung case 2 of thc vehicle
compartment air conditioning umt I rose duc to tlm inlhicnce
Of heat ol' heater core (heating usc lmdt cxclrdngcr) 15.
llurther, since the sensor case 52 v as thermally connected to
the air-conditioning case 2 of the vehicle conlpartment air-
conditioning unit I via the aspirator hose 56 and the aspirator
body 57. the temperantre of the sensor case 52 also rose.

As B rcsUlt, ul thc pilot dpplaultliiu, lt was lctlnlcil thdt thc
precision of dctcction ol'thc inside air tempcraturc dropped
when thc blower was automatically stopped

SUMIVLdrRY OF THE INVENTION

Au oblict of thc present lnvcntiou is to provnle a vclucular
air-cmlditioner which automatically stops a blower by auto-
matically judging an air-conditioning condition under which
a passenger wants to stop the blower.

Another object of the present invention is to provide n
velu euler air-conditioner for automatically stopping a blower
by automaticafly ludgulg thc air-conditioning condition
under vvluch a passcngcr wants to stop thc blower whereul a
longer automatic stopping time of the blower is achieved
when blowing outside air-conditioning air into a vehicle com-
partment by a vehicle operation dynamic pressure when the
blower is automatically stopped.

Still another oblcct of thc present invmltlon w to provide a
velucular air-conditioner for mltomatically stoppulg a blower
which precisely detects the inside air tenlperature w:hen the
blower is automatically stopped.

To attain the above objects, according to a first aspect ol the
prcscut ulvcutlou, thclc Is pl ovldixl Bu Butoulata: control tvpc
velucular air-conditioner tilr automatically contmfling the
temperature of air blown into a vehicle conlpartment and the
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fiow rate of the nir blown into thc velnclc compartment,
comprisiim a blower (8) fiir blowing the air toward an inside
of the vehicle compartment: blower controlling, means (S50,
)80) for automatically controlling the operation ofthe blower
(8); temperature adjusting means (17) for adjusting the tem-
perature of the air blov n into the vehicle compartment: and
blowuig lempcraturc controlhng means (S70, S120. S130)
for aulomatmally conlrolluig thc operalion position of the
temperature adjusting nieans (17), wherein the blower con-
trolling nieans (S50. )80) perform control for automatically la
controlling the flow rate of the blower (8) and also contml fiir
autontatically stoppin the blower (8) based on an air-condi-
tioning heat load condition, the blowing temperanire control-
luig means (S70, S120, S130) uiclude correcting mwins
(S120. S130) ihr correcting the opcmtion position of thc
tenipemture adjusting means (17) when an outside air mode is
selected ivhen the blower (8) is automatically stopped, and
the correcting means (S(2(l, S(30) correct the operationposi-
tion of the tempemsture adjusting means (17) to a high tem-
perature side in comparison with the time of the operation of zc

thc blower (8) under n conihtion whcrc lhc oulsnle mr intro-
duced by thc oumide nir mode is healed lo a temperature
higher than the outside air temperature and then blov n into
the vehicle conipartnient, while corrects the operation posi-
tion of the teniperature adjusting means (17) to a low tent-
perature side in comparison v ith the time of the operation of
the bloiver (8) under a condition where the outside nir intro-
ducml by the outside air mode is cooicxi to a tcmpcraturc
low cr Ihmi the ou la ale air Icmp era lure and then blown into thc
vehicle compartment 1(1

Accordin to this, the blow:er (8) is automatically stopped
based on the air-conditioning heat load condition, therefore,
the state of the temperature in the vehicle comp arunent being
maintained near a set temperature comfortable for the pas-
scngcr is ludged based on the air-condilioiung heal load con- is
dition, and tlu: blower (8) ctm be auiomatically stopped

Accordingly, in thc comfonable air-conditiomng slate, the
operation sound of the blower (8) is eliminated and the inside
the vehicle compartment can be made a silent environment, so
the colnfort ofthe passenger can be further improved. Further, so
the power consumption of the blower (8) can be reduced. in
addiiion, a silent cnviromnent can be created ui lhc veluclc
comparunenl without troubling thc passcngcr v,ilh a mamial
operation. This is cxlrcmcly advantageous in practical use

1'urther. under a condition where the outside air introduced
by the outside air mode is heated to a temperature higher than
the outside air tempemsture and then blown into the vehicle
compartment when the blow er (8) is automatically stopped,
thc operation position of lhc Icmpcralureadlustui means
(17) is corrcctcxt to thc lugh tcmpcralure side in companson C

w i Ih the lime of the op crau on ol'hc blower (8), I here fore the
blowing temperature of the vehicle compartment blown air
(hot air) can be corrected to the high temperature side

Further. under a condition v.here the outside air introduced
by the outside air mode when the blower (8) is automatically 11

stopped is cooled lo n tcmperaturc lower than thc outside mr
lempcralurc aud Ihmi blown into thc vchiclc compartment,
Ihe operation position of Ihc tcmperalurc adlusung mwins
(17) is corrected to the low temperature side in comparison
with the operation of the blower (8), therefore the blov ing io
tempemsture of the vehicle compartment blown air (cool air)
can be corrected to the low temperature side.

As a result, even 11'thc phmiomcnon anses Ihat the fiow rate
ol'Ihemr blown uito Ihe vehicle compartment becomes insuf-
licient when lhc blower (8) is automatically stopped. a drop in as

the temperature in the velucle compartment in the heating
zone and a rise ofthe teiiiperature in the vehicle comp artnient

iu the cooling zone can bc suppressed Duc lo this, a longer
automatic stop tinie of the blower (8) can be achieved, so the
etfect of the automatic stop control of the blower (8) can be
further etfectively exhibited

According to a second aspect ofthe present invention, there
is provided a vehicuhsr air-conihtioner of the first aspect
whcrcin a condition whcrc thc outside mr is hcalcd to a
tcmpcrature higher than thc outside nir temperature and then
blown into the vehicle compartment is the time of a loiv
outside air temperature where the outside air temperature is a
first predetermined temperature or less, and a condition where
the outside air is cooled to a temperature hiv er than the
outside air temperature and then bloivn into the vehicle com-
parunent is the umc of a lugh outside nir tcmperaturc where
thc outside air tcmperaturc is nol less than a second predetcr-
nuned temperature higher than the first predeterniined tem-
perature by a predetermined teniperature

According to a third aspect ofthe present invention. there is
provided a vehicular air-conditioner of the second aspect
v herein at the time of the low outside air tempemsture. the
lower the outsxic air lcmpcralure, thc larger thc correction
amount of Ihe operanon posiiion oi the lmnpcralureadl usluig
means (17) to the big)i temperature side, and at the time ofthe
high outside air temperature, the higher the outside air tem-
perature, the larger the correction amount of the operation
position of the temperature adjusting means (17) to the low
temperature side.

According lo Ibis. thc correction amount ol Ihc operation
position of thc tcmperaturc ailjusling means (17) can bc (incly

ad)usted corresponding to the level of the outside air tempera-
ture For this reason, the opemstion position ofthe tempemsture
adlusting ineans (17) can be corrected to a more adequate
direction in accordance with the air-conditionin heat load.

According to a fourth aspect of the present invention. there
is provxlcd a vehicular air-condiuoucr of the lirst aspect
whcrcin Ihc condiuon where the outside air is hcalcd lo a
tcmpcrature higher than thc outside nir temperature and then
blown into the vehicle compartment is a low inside air tem-
perature tiine ivhere the inside air temperature is a first pre-
determined temperature or less, and the condition where the
outside air is cooled to a temperature lower than the outside
air lempcralurc and then blown into thc vchiclc comparlmcnl
Is a high iilsidc iiir lcinpci"Jlurc liillc %herc lllc ntsidc ail
tcmperaturc is not less lluin a sixond predetcnnuied 1cmpcm-
ture higher than the first predetermined teniperature by a
predetermined temperature.

According to a tifth aspect ofthe present invention, there is
provided a vehicular air-conditioner of the fourth aspect
whcrcin al Ihc lime of Ihc low uisidc nir temperature, Ihe
lower thc insula air temperature. the larger Ihc correction
amount of Ihe operanon posiiion oi the lmnpcralureadl usluig
means (17) to the big)i temperature side, and at the time ofthe
high inside air teniperature. the higher the inside air tempem-
ture. the larger the correction amount of the operation posi-
tion of the temperature adjusting means (17) to the low tem-
pcraulrc side.

According lo Ibis. thc correction amount ol Ihc operation
position of thc tcmperaturc ailjusling means (17) can bc (incly
ad)usted corresponding to the level of the inside air tempera-
ture For this reason, the opemstion position ofthe tempemsture
adlustin means (17) can be corrected to a more adequate
direction in accordance with the air-conditionin heat load.

Accorduig to a sixth aspect of thc present invention, ihere
is provxlcd a vehicular air-condiuoucr of the lirst aspect
whcrcin Ihc condiuon where the outside air is hcalcd lo a
temperature higher thmi the outside air tempemstme and then
blown mto the vehicle compartment is the time when the
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in sale air tempera(urc is low er than the ac( Icmpcra lure ut thc
vehicle compartntent, and the condition where the outside air
is cooled to a temperature lower than the outside air tempera-
ture and then blown mto the vehicle compartment is the time
when the inside air temperature is higher tlmn the set tem-
perature in the vehicle compartment.

Accotdhlg to a seventh tlspcc( ol Ihc pn:scn1 nlvcn(ton,
thcrc Is provahxl a vehicular atr-condtnoncr of Ihe sixIh
aspect v herein when the inside air tempensture is lower than
the set tempensture. the larger the temperature ditference Ia

betiveen the inside air tentperature and the set temperature,
the larger the correction amount of the operation position of
the temperature adjusting means (17) to the high tempermu e
side, and when Ibc Inside mr I cmperature is in gher Ihmt thc sc(
tempera(urc. thc larger Ihe Icmpcra(ure dtifercncc be(ween
the inside air temperature and the set temperature. the larger
the correction an)cunt of the operation position of the tens-
perature adjusting nteans (17) to the low temperature side.

According to this. the correction amount of the operation
position ofthe tempemsture adjusting means (17) can be flnely Ic
ad)us(cd in accordance with thc tcmpcrature difference
betwimn Ihc utsnle air tempcraturc and thc se1 Icmpcra(ure.
lior this reason, the openstton position of the temperature
adjusting means (17) can be corrected to a more adequate
direction in accordance with the air-conditioning heat load

According to an eighth aspect of the present invention,
there is provided a vehicular air-conditioner ofany one ofthe
third. Iifth. and seventh aspects of thc utvmttion wherein thc
corrccuon amount of thc opcranon postuon ol the Icmpcra-
ture adjnstin means (17) to the bio h temperature side and the sc
correction amount of the operation position of the tempera-
ntre adjusting means (17) to the loiv temperature side are
increased as the vehicle speed is lowered.

According to this. even if the vehicle speed is lowered and
thc flow rale ol'utside atr In(roducix! by Ihe opera(ion Is
dynamic pressure Is lowcrcd, by nraisutg Ihc correc(ion
amount of Ihc operation position of Ihe tcmpem I ure adj u s(ing
nteans (17) larger in accordance with the drop of the vehicle
speed, a drop of the tentperature in the vehicle compartntent
in the heating zone and a rise of the temperature in the vehicle sc
contpartment in the cooling zone can be more effectively
suppressed

According to a ninth a spiv( of thc prescnl Im en(ton, thcrc
is provided an automanc control type vehicular mr-cond&-
tioner for autontatically controlling the temperature of air 4

bloivn into a vehicle compartment and the flow rate of air
blown into the velucle compartment. comprising judging
means (S60) for judging if the air-conditioning heat load for
mamtaimng Ihc Iemperauirc ut the vehicle compartmen( a(
thc sct temperature Is wtflun a muumum range of a predcter- O

nnncd amount or less, and blower stopputg means (S90) for
mttomatically stopping a blower (8) for blowing air toward
the inside of the vehicle compartment when judging that the
air-conditioning heat load Is within the minimum range

In the present Invention, the tenn "air-conditioning heat s.
load for main(au»ng Ihc Icmperaturc ut Ihe velucle compar(-
ment BI Ihc set Imnpcra lure" corresponds to Ihe heat unounl
for healing or coohng Ihc atr blown into thc vchmlc compar(-
ment in order to maintain the temperature in the vehicle
compartntent at the set temperature. 'I'he state when tins air- ic
conditioning heat load is within a minimum range of a pre-
determined amount or less Is a state where the temperature in
Ihc vchtclc conlpartnlcn( Is BIBuntnnc'8 near'ltc scl Icnlpct'a-
turc comfortable for thc passcngcr.

Accordingly, when pcrfornung control liir jud m If tlus ss
air-conditionin heat load is w:ithin a mininnnn range of a
predetermined antount or less and automatically stopping the

blow er (8), Ibc uwidc o f the veinc1c comps runcnt canbe made
a silent environment by eliminatmg the operation sotutd ofthe
blower (8), and the comfort of the passenger can be further
intproved. I iurther, the power consumption of the biov er (8)
cmt be reduced.

In addition, since the air-conditioning heat load situation is
judged tuul con(rol Is pet forntcd for an(outa(a:allv stoppulg
the blower (8), a silent mtvironmmtt can bc crea(cd in Ihe
velucle compartment ivithout tnsubhng the passenger with a
manual operation 'ibis is extremely advantageous in pnscti-
cal use.

According to a 10th aspect ofthe present invention, there is
prov(ded a vehicular air-conditioner of the ninth a~pact fur-
ther composing a cooling use heat exchanger (9) for coolutg
thc air blow n utto thc I clucl c compartment, a compressor (11 )

of a refrigeration cycle for creatin the cooling state of the
cooling use heat exchanger (9). and contpressor stopping,
means (5100) for automatically stopping the compressor (11)
v hen jud in that the air conditioning heat load is within the
minimum range.

Accordutg to dus, the compressor (11) ol'hc rcfngcranon
cycle Is also mi(omaticafly slopped linked w ilh the au lorna bc

stopping of the blower (8) by Iudgntg the air-conditioning
heat load situation, thereti)re the drive power of the compres-
sor (11) can be reduced together with the reduction of the
power consumption of the blower (8).

According to an 11th aspect of the present invention. there
is provided a vehicular air-condinoner ol'he moth or 10th
aspec( I'urther compnsutg Iempcraturc ad( usung means (17)
for adlusting the tempemture of the air blown mto the vehicle
compartment, temperantre controlling means (S40, 850) fbr
automatically contmllina the tempensture adjusting means
(17) so that the temperantre of the a(r blov n into the vehicle
compartment becomes a target blown a(r temperature (TAO),
and blower controllutg means (S70) for automancally con-
trolhng thc flow rate of the blower (8) ut accordance with the
targe( blown air tcmpcra ture (TAO) w hcn the air-conditio nutg
heat load is out of the minimum ra(me

According to this, when the air-conditioning heat load is
out of the minimum range. the floiw rate of the blower (8) is
automaticaily controlled in accordance with the target blown
air I amp era lure (TAO). lite flow rate o I'hc air blown ut to thc
vcluclc compartment can bc mitomatically controlled in
accordance with Ihc target blown atr tcmperaturc (TAO) by
tlus. Iiurther, v,hen perti)mting such automatical control of
dte flow rate, the effect of control for automatically stopping,
the blower in the ninth aspect or contml for automatically
stopping the compressor in the 10th aspect can be exhibited.

Accordutg to a 12th aspect of(bc prcscnt utvention, (here Is
provah:8 a vchiculiit alr-conditioner of thc I 1 th Bspccl
whcrcin Ihc Iudgutg means (S60) can (udge that the atr-
cmtditioning heat load is within the minimum mange based on
the tar et blown air temperature (TAO)

Accordingly, by utilizing the target blov n air temperature
(TAO) as a control value of the temperature control, the flow
rale con(rol, e(c. of the atr blown ut(o the velucle compart-
mcn( as it is, Ihc )udgment of the air-condtuonutg hca( load
siIua(ion can be simply and conveniently cerned oun

According to a 13th aspect ofthe present invention, there is
pmvided a vehicular air conditioner of any one of the ninth to
11th aspects vvherein the judging means (S60) can judge that
the atr-conditioning heat load is within the minimum mange
when thc Icnlpcraunc dtlfhrcncc bc(ween Ihc tcntpctaturc hl
the vchiclc compartmmt( and the set temperature Is witlun a
prcde(cnntnixl value.

According to a 14th aspect ofthe present invention, there is
pmvided a the vehicular air-conditioner of any one of the
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nmth to 11th aspects whcrcin Ihc pidgui mcaiw (S60) can
judae that the air-conditioning heat load is within the nmu-
mum ran e when the teniperature difference between the
outside air temperature and the set temperature is witlun a
predetermined value.

ACCordulg Io d I 5 lb d SpCCI 01 lhC pl CSCIII 111VCII(1011, ! hCI c Is

provided a vclueu lar air cond lb oner of any one of the iunlh to
11 th aspects wherein the judg uig means ()60) can judge that
the air-conditioning heat load is within the minimum mange
based on at least the tempemlture in the vehicle compartment
among the tempemture in the vehicle compartment and Bn
dulouut of siiushlllc

Accordin to a 16th aspectofthepresent invention,there is
pmvided a vehicular air conditioner of any one ofthe iunth to
11th aspects wherein the judgmg means (S60) can judge tlmt
the air-conditioning heat load is within the minimum range
based on at least the outside air temperature among the out-
side air Imuperaturc and an amount of sunslunc.

Accordin to a 17th aspectofthepresent invention,there is
20

pmvided an automatic control type vehicular air-conditioner
for automatically controlling a temperature of Bir blown into
a vehicle compartment and a flow mote ofthe air blown into the
I chicle comp arunenl, compo mug a blower (8) filr blow ing mr
rois Bid lhc tllsldc of lhc vclltclc coiuptirtulclu, hiuil cxchdug-
crs (9. 15) for hcut exchange with thc blown mr of the blower
(8); an air-conditioning case (2) having, the blower (8) and the
heat exchangers (9. 15) built in and forming a passageway of
air toward the inside of the vehicle compartment: blower
controlling means (S70. S90) for automatically controlling
Ihe operation oi llm blower (8), an uisidc air lcmpcralurc
dcicclion device (60) for dclccting lhc lmnpemlurc in thc
i chicle comparuncnt: tmnperaturc adjusting mcmls (17) for
adjusting the temperature of the air blown into the vehicle
compartnlent: and blowing temperature controlling nieans
(S20, S40, S50) for automatically controlling the operation
position of the temperature adjusting means (17) based at
least on a dclccted lmnperaturc oi thc insula mr temperature
detixuon dcvicc (60). wherein thc blower controllm means
(S70. S90) peribnn control for milomaucally controlling the

40
flow rate of the bloiver (8) and the control tbr automatically
stoppingthe blower(8)based on an air-conditioningheat load
condition, Bnd the inside air temperature detection device
(60) has an inside air temperature sensor (32) for detecting the
dll Iculpclalulc 111 lhc vchlchc coulpaltulcut, tlu clcclllc tdu
(53) for sucking thc air in Ihc vcluclc comparuncnt and cir-
culalmg il around lhc uisidc air Icmpcralurc sensor (32), and
heat insulating means (54. 50) for preventing the heat front
the air-conditioning case (2) from being transmitted to the
inside air temperature sensor (32).

According Io Ibis. In Ihc same way as lhc pnor application,
the blower (8) Is mitomatically slopped based on the air-
conditionin heat load condition, therefore, the inside of the
vehicle compartnlent can be made a silent environnient by
eliminating the operation soiuid of the blower (8) in the coni-
fortable air-conditioning state. and the comfort of the passen-
er can be luther improved. In addition. no troublesome

Iutiuutil opclanoll ls forcixl ou lhc passcllgcl. This ls
cxnclllcly'iivatlnigcous lu practical iisc.

I'urther. since provision is made of an electric fan (53) for 00

sucking the air in the vehicle compartment into the inside air
tempemlture detection device (60) and circulatiiig it around
thc inside air temperature sensor (32), exactly Ihc rcitutrcd
flow rale oi lhc air into thc veluclc comparlmcnl can be
supplied to the uisidc air tcmpcraturc sensor (32) by the ss
electric fan (53) dedicated to the sensor even v, hen the blower
(8) is automatically stopped

Furllmr, even ii'hc tcmpcralure of the mr-conditioiung
case (2) ri ses due to the heat 0 f lhe heating use heat exchanger
(15) when the blower (8) is automatically stopped. the trans-
nussion of the heat from lhe air-conditioning case (2) to the
inside air temperature sensor (32) can be prevented by the
heat insulating means (54. 50).

liy combining the blowing action of the air in the vehicle
compartment by the electric fan (53) dedicated to the sensor
and the blocking action of the heat from the air-conditionin
case (2) by the heat insulating means (54, 50) in this way, the
precision ofdetection of the inside air tempemlture at the time
of mitonuitic stoppmg of lhc blower (8) is secured, mid Ihc
tcmpcraturc of Ihe air blown into tlm vehicle compartment
can be controlled well.

According to an 18th aspect of the present invention, there
is provided a vehicular air-conditioner of the 17th aspect
Iiirlhcr comprising a heat insulauon cover (54) I'or coveung
the outcr surihce of Ihc insulc mr tcmpcruture sensor (32) and
the electric fan (53). wherein the heat insulatmg means can be
cmifigured by the heat insulation cover (54)

According lo 0 19th aspect of tlm present-invcubon, thcrc is
pmvided a vehicular air-conditioner of the 17th or 18th aspect
v herein both of the inside air temperature detection device
(60) Bnd the air-conditioning case (2) can be arranged at an
inner side of a vehicle instrument panel (50).

According to a 20th aspect ofthe present invention, there is
provided a vehicular air-conditioner of the 17th aspect
wherein the air-conditioning case (2) is arranged at an inner
side of an veluclc insuument panel (50), thc Inside mr Icm-
pcraturc dclixtion dei ice (60) Is arranged at ml outer side of
thc vcluclc inslrmncnl panel (50), and thc heat uisulatulg
means is configured by the vehicle instrunlent panel (50) per
se

According to this, by utilizing the already existuig vehicle
instnunent panel (50) per se as the heat insulating nieans, the
precision of detection of the inside air temperature when the
blower (8) is automatically stopped can be secured. Accord-
ingly. it ls also possible not to provide heat insulating means
dedicated to thc inside mr temperature detixuou dcvicc (60)
and to rcducc Ihc coal of thc inside air tempcraturc detection
device (60).

Accordulgto a 21stdspccloftheprcscntinvention, there is
provxlcd a vclucular mr-conditioner oi'he 20th aspect
wherein the inside air temperanire detection device (60) can
be arranged so as to protolde front the outer side of the vehicle
instrument panel (50).

According to a 22nd aspect of the present invention, there
is provided a vehicular air-conditioner of the 20th aspect
v herein a recess (506) sunk in the inward direction of the
velucle uistrument panel (50) is formed in the vehicle instru-
meul panel (50), and Ihc inside air tcmperaturc dclccllon
dcvlcc (60) is Brumgcxi in the recess (50b).

Note that notations in parentheses after the means show
corrcspondcnce with spccilic means dcscnbcd ul Ihe Ibllow-
iug embodiments.

13811!F DIIS('I(IPI ION OI'I Il: DI(A%IN(IS

I'hese and other objects and features of the present inven-
tion will become clearer fmm the following description of the
preferred embodiments given with reference to the attached
dmwin s. v:herein;

ill(i I is an overall view of the systeni contiguration of a
first embodiment of the present invention:

ill(i 2 is a front view of an air-conditioning panel in the
first embodiment;
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FIG. 3 is a flowchnrt sununanzuig thc mr-conditioning
control of the first embodiment:

lq(i 4 is a raph of blower control according to the hrst
embodiment:

FIG. 5 is a gmph of intermittent control of a fixed volume
compressor accordin to the first embodiment;

FIGS. 6(A) and (B) arc graphs of a TAO corrccuon amuuut
lol conecthlg Bn op cuing dcgl cc'. of Bn B u liltx fool BI Ihc tune
of a low outs ide air tentpemture according to the first embodi-
nlent: I i 1

FI(ig 7(A) and (l3) are graphs of the 'I'AO cnrrection
anlount for correcting an openin degree of the air mix door
at the time of a high outside air temperature according to the
lirst cmbodunent,

FIGS. 8(A) and (B) arc gmplw of thc TAO correction
amount tilr correctmg an opening degree of the air mix door
at the time of a low inside air temperature according to a
second embndiment;

FIGS. 9(A) and (B) are graphs of the TAO correction
amount for correcting an opening degree of the air mix door lc
at the tune of a high inside air temperature accordmg to the
second embodunmlt,

FI(ig 10(A) and (l3) are graphs of the 1AO cnrrection
amount for correcting an opening degree of the air mix dnor
according to a third embodiment and show a case where the
inside air temperature is lower than a set tempemture:

FI(iS. 11(A) and (B) are raphs of the TAO correction
amount Ihr corrixuug au opcnuig degree of Ihc air nux door
according Io Ihc third cmbodimcnt and show a case whcrc thc
inside air temperature is higher than a set temperature, ic

lq(i 12 is a flowchart summarizing the air-conditioning
control of a filurth embodiment;

FIG. 13 is a graph of blov er control accordiilg to the prior
Bit;

FIG. 14 is an explanatory vtcnv of a )udgment condition for li
control Ihr auiomaucally stoppui a blower accordmg to a
lifth mnbodimcnt:

FIG 15 is an explanatory view of a judgtuent condition fbr
control tilr autonlatically stopping a blower according to a
sixth einbodiment„ do

FI(i. 16 is a sectional viev. of a specific example of an
insulc mr temperature dctccuon device according to a scvmlth
mubodimcnt,

FIG. 17 is a sectional view of1m example ol'arrimgcment of
a vehicle compartment air-conditioning unit and theinside air 1

tenlpemture detection device with respect tn an instniment
panel according to the seventh embodiment:

FIG. 18(A) is a gmph show ing the effect of the detection of
thc ulsidc mr tempcrnturc according Io Ihc seventh mnbudi-
mcnt, while (B) ls an explanatory vww of Ihc measurement o

posiiions of a mean Icmpcralure in Ihe velucle compartment
indicated in (A);

FIG 19 is a sectional view of a specific example nf an
inside air temperature detection device according to an eighth
enlbodiment: 11

FIG. 20 is a sectional vtcnv of a spccilic example of an
insulc air Iempcrauirc detection device accordui Io a nuith
mubodimcnt, and

lq(i 21 is a sectional view of an inside air temperature
detection device of a conventional aspirator system sc

l)iiSGIIIPI1ON Oil I'I IE PREIil:lfltlil)
EMBOD]MENTS

Prcli:rrcd embodunmlts of the present ulvcntion will be si
described in detail below while referring to the attached hg-
ures

First Embodiment

FIG 1 shows the overall conligurution of a lirst embodi-
ment. Thc vclucu lar air-conditioner is prov gled w 1th a vehicle
cmnpartment air conditioning unit I arranged at an inner side
of the instniinent panel (not illustrated) of the frontmost por-
tion ln a vehicle compartment. This vehicle cnmpmtment
air-conditioning unit I has a case 2. An air passageway for
blowln air toward the inside of the vehicle compartment is
configured in tlus case 2.

An uiside/outside air switch box 5 having an inside air
introduction port 3 imd ml outside air introduction port 4 is
arranged BI Ihc uppermost stream pornon of Ihe air passage-
way of tlus case 2. In Ilus inside/outside air switch box 5, an
inside/outside air switch door 6 serving as the inside/outside
sv itching memis is rotatably armnged

'I'his inside/outside air sivitch donr 6 is driven by a servo
motnr 7 and swi tches bet iveen an inside air mode introducing,
the inside air (air in the vehicle cnmpartment) fmm the inside
air introduction port 3 and an outside air mode intrnducing the
outside air (air outside the vehicle compartment) from the
OUtsldC Bu hltlodUC11011 pot t 4.

On the downstream side of the inside/outside air switch
box 5. Bn electric blower 8 for generating an air flow heading
toward the iiwiou of thc i chicle compartment is arrangcx).
Thm blow er 8 dnvca n ccntn fuge I lbn ga by a motor gb. On the
dov nstream side of the bloiver 8, an evaporator 9 for cooling,
the air flnwing in the case 2 is arranged 1 his evaporator 9 is
a cooling use heat exchanger for conling the blown air of the
blower 8 and is one of the elements configuring the refrigera-
tion cycle system 10.

Note that the refrigeration cycle system 10 is a known
device formed so that a refrigerant circul ates in the evapomltor
9 vm a condenser 12, a liquid receiver 13, and an expansion
vdlve 14 folllltng Ihc plea'sun: rcdUclng lucdns Irolu Ihc
exhaust sulc ol'thc compressor 11 Thc air outsxlc thc room
(cool air) is blovnl to the condenser 12 by the electric type
cooling fan 12a.

In thc rcfngcranon cycle system 10, the compressor 11 is
driven by a vehicle engine (not illustrated) via an electromag-
netic clutch I la Accordingly. the opemltion of the compres-
sor 11 can be intermittently contmlled by the on and otf state
of the poiver supply of the electroma netic clutch 11a. Fur-
ther, thc evaporator 9 cools the blown air by absorbui thc
heat from thc blown air ol'hc blow cr 8 by the rcliigcrmit in
thc low tcmpcrature and low prcssure tw o phase gaseous and
liquid states after the pressure is reduced by the expansion
valve 14 and evapnration

Ou Ihc other hand, ui Ihc velucle compartment air-condi-
tioning unit I, a heater core 15 for heating the air flowing in
the case 2 is arranged on the downstream side of the evapo-
rator 9. This heater core 15 is a heating use heat exchanger for
heatln the air (cold air) after passing tllrough the evapomltor
9 using thc hot water (cnguic cooling water) of thc vcluclc
migulc as a heat source. A bypass 16 is lhmlcd on thc side of
thc hca ter core 15. Thc bypass air ol'hc heater core 15 flow s
through this bypass 16

An air mix dnor 17 formin the temperature adjusting,
means is rotatabiy arranged betw een the evapomtnr 9 and the
heater core 15. This air mix door 17 is driven by a servo motor
18. The rotation position (opening degree) thereof can be
contimiously adjusted.

Ace ordulg to Ihc op mung degree of this air nu x door 17, the
ratio between thc flow rale (hot flow rate) ol'ir passuig
through the heater core 15 and the flow rate of air (cold floiv
mate) passing thrnugii the bypass 16 and bypassing the heater
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core 15 is adjusted. The Icmpcra lure of lhc air blown ult0 thc
vehicle compartment is adjusted by this

'I free types ofblowing ports in total of a defroster blowing
port 19 for blowing the air-conditioning air toward a front
windoiv glass W of the vehicle, a Ibce blowin port 20 for
blowing the air-conditioning air toward the thee portion of the
passenger. and a foot blowing pon 21 for blowin Ihc air-
condilioning mr toward thc fool portion of Ihc passcngcr are
pmvided at the bottonlmost stream portion of the air passage-
way of the case 2. iil

At the upstream portion of these blowing ports 19 to 21, a
defroster door 22. a face door 23. and a foot door 24 are
rotatably arranged. These doors 22 to 24 are opened or closed
by a c0nunon servo motor 25 vm a not illustrated link mccluu
ulsnl. I

Next. to explain in brief the electrically cmltrolled portion
of the present embodiment. an air-conditioning contml
device 29 is configured by a known micnlcoinputer including
a OPIJ, ROM, RAM, etc. and peripheral circuits thereof Tlus
air-conditioning control device 29 stores a control program lc
for the mr-conditioiung control in a ROM Ihcrcof mid per-
forms various operations aud proccssings based on Ihc con-
trol proaram

Sensor detection signals are input to the input side of the
air-conditionin control device 29 from sensor groups 30 to
35, and various opemtlon signals are input from an air-con-
ditioning panel 36 arranged near the instrument panel (not
illus/retral) of Ihc front portion in Ilm vclucle compartmmll.

As Ihc semor group, spccilically, provision is made Of a
vehicle speed sensor 30 for detecting a vehicle speed SPD, an Io
outside air sensor 31 for detecting an outside air temperature
(tempemture outside the vehicle coinparunent) I'am. an
inside air sensor for detecting an inside air temperature (tem-
perature inside the velucle compartment) Tr, a sunshine sen-
sor 33 for delecting an nmount ol sunslunc Ts incidenl upon li
thc vchicbc conlpaitlucuL iul cvapLlratol LculpcrBLUlc sensor
34 arranged in the mr blowing portion ol thc evaporator 9 and
detecting an evaporator blow:n air temperature 'I'e. a water
temperature sensor 35 fhr detecting the temperature 'I'w of a
ivann water (engine coohng water) flolving into the heater so
core 15, etc.

Further. ul thc air-comhuonulg panel 36, as venous opcra-
uon sw itches. sw itches 37 to 43 shil un in FIG. 2 arc prov id ixk
A tcmpcraturc seuing switch 37 ouiputs a signal of thc sct
tenlpemture in the vehicle conlpaitment and is provided v ith
a set temperature raising switch 370, a set temperature lov-
ering switch 37b, and a set tempemture display unit 37c

A blowing mode switch 38 issues a signal for manually
acting various blowing modes sct by thc blow ulg mode doors
22 Io24 and is providedwithe faccmodcswitch380, a bilevel o

mode switch 38b, a filot mode su uch 38c, a foot dcfrostcr
nlode switch 38d, and a defmster mode switch 38e.

1he inside!Outside air switching slvitch 39 issues a signal
for manually setting the inside air mode and the outside air
mode by the inside/outside air switch door 6 and is pmvlded ss
w ith ml ulsidc air mode switch 39a and an outside mr mode
sw itch 39b.

Au Blr-colxhnonci'witch 40 lssUcs Bn oper'Stion ulsnUc-
tion siylal (ON siylal of the electromagnetic clutch I IU) of
the colnpressor 11 An economy slvitch 41 issues a signal so

raising the target evapomtor blown air temperature TEO more
than tllat at the time of the turning on the air-conditioner
sw itch 40 Io lower Ihc work ratio ol'hc compressor 11.

A blow cr operauou switch 42 issues a signal Ibr manually
acting the flow rate ol'thc blower 8 and is provided with an si
Olili switch 42U for stopping the blower g„a low floiv mate

switch 42b. a first intermediate flow rate switch 42c, a second

intermediate tlow rute switcIL 42d for a flow rate larger than
the first intemlediate floiv rate by a predetermined amount,
and a large flow rate switch 42e.

An ilUIoniatlc switch 43 Issues Bu ulstrUcnon signal ol lhc
air-conditioning automatic control state When the automatic
sv itch 42 is in the on state. even if the air-conditioner switch
40 and the economy switch 41 are in the OFF state, power is

supp lied to the electromagnetic clutch 11U„ the compressor 11
is set in the operation state, and opemtlons of various air-
conditioning equipmcnt areset to Lhc mitomatically con-
trolled staie.

Ou Ihc output side ol'hc air-coudiuoruug control dcvicc
29, the electromagnetic clutch I la of the compressor ll,
servo motors 7, 18. and 25 formin the dnving means of
equipment. the motor gb of the bi oiler 8, the motor 12b of the
condenser cooling fan 120. etc. are connected The operations
Of these devices arc conuollcd by output signals ol'hc air-
condiuotung control dcvicc 29.

Next. ml explananon will bc given ol'hc opcrauon of Ihe
present embodiment llaving the alxlve configunttion
Explaining in brief the operation of the vehicle compartment
air-conditioning unit I hrst, by operating the blower 8. the air
introduced from the inside air introduction port 3 or the out-
side air introduction port 4 is bloivn in the case 2 toward the
inside of the vchiclc compartment. Fuithcr, by supplyulg
power Io thc elcctromagnctic clutch I la to connect Ihe elcc-
tromayletic clutch I la and driving the conlpressor 11 by the
velucle engine, the refriaerant circulates in the refrigenttion
cycle systein 10.

The blownairofthe bloivergpasses throughtheevapomtor
9 first where it is cooled and dehumidified. This cold air is
divided to a flow p us sing IImlugh the heater core 15 and a flow
passing Iluough thc by bypass 16 next in accordance with Ihe
rotational posiuon (opcnmg degree) of thc mr mix door 17.

Accordingly, the ratio benveen the flow rate (hot flow rate)
of air passing thmugh the heater core 15 and the flolv rate
(cold flow rate) of air passing thmugh the bypass 16 is
ad)usted according to the opening degree of the air mix door
17. The temperature of the air blov, n into the vehicle com-
parnnent can be adlustcd by tlus. Then, this tcmperaturc
adluslcd air-conditioning air is blown ulto the vclucle com-
partment from One or more Of the blowing ports of the
defroster blowing port 19, the face blowing port 20, and the
foot blowing port 21 positioned at the bottomnlost stream
portion of the air passageway of the case 2 and performs the
air-conditioning in the vehicle compartment and the deibost-
iug of Ihc Ikont window glass W ol'hc vehicle.

Next. ml explanauon will be given of thc air-condiuonulg
automatic control uccordulg Io the prcscnt embodiment bascxI
on Ill(i. 3 Iilti 3 is a flowchart Of a contml routine executed
by a nn croco mputer ofthe air conditioning c on tml device 20
This controi routine is started by the automatic switch 43
being tumed on. At step S10. at hrst. the detection signals of
the sensor roups 30 to 35. various operation signals, etc. are
read I)0m thc air-condinoning panel 36

Next, at step S20, thc target blown air tmupcraturc TAO of
alr blLiwu ulto fllc vchicb: conlptlrtulcnt Ls calculated. Tins
target blown air temperature 1 AO is the bi oivn air tempentture
in the vehicle compartment required for maintaining the tem-
perature inside the vehicle compartment at the set tempera-
ture Tact set by the passenger by the tempemture setting
switch 37 ol'hc air-conditioning puncl 36 irrespimuvc of
fluctuation of Lheuir-conditioning heat load Tlus TAO is
calculated according Io ihe followutg cquauon (I) bascxI on
the set temperature 1 set, the ouLside air teinperature Tam, the
inside air temperature Tr, and the amount of sunshine Ts
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rdO Xsctxtcct-21 I '-I cls 1st t-Xt rc+C

ivhere,
Kset, Kr. Kam. Ks: Control gains
(: ('onstant for correction
Next, at step S30„ the tar et evapomstor blown nir tempem-

Iurc TEO is calculated. Herc, the large( evaporator blown air
tempera lure TEO ts a control value dctenmncd mauily lbr thc

lamp era lure control of flm air blown into thc v chicle comparl-
tuclrt, tile deft'ostitlg colltt'01 of thc vchiclc fi'ont sui'fice whl-

I I I

doiv glass W, the power-saving (economy) control of the
compressor 11„ the control of the humidity in the vehicle
compartment, etc and is calculated in accordance with the
target blow n air temp era lure TAO, ihe outside mr temperature
Tam, thc humidity in thc vchiclc compartment. ctc. as ts well

I
known.

Next. at step S40. It is jud ed whether the target blov.n air
tempemsture TAO is in a predetermined intermediate tempem-
turc zone near thc sct lempcmture Tact. The prcdctermincd
intermedial c lempcrauirc zone nwir llus sel 1mnpecd lure Tsvl

20
is spectiically 18'. Io 34'.

The set tempemsture Tact is the temperature felt comfort-
able by the passenger. Usually a temperature of approxi-
mately 25' is sct. Accorduiglyc 11 cmi bc smd that tlus
inlcrniedialc tcmpcraturc zone TAO=18'. Io 34'. is the
tcmpcra lure zone 0 herc thc air-condiiioning heal load of the
vehicle compartment air-conditioning, unit I bcconies the
tritllltuiltu

Herc. Ihc air-conditioiung heal load ofthc velucle compart-
ment air-condiuoruug unit 1 means thc heal amount lbr cool-
ing or heating lhe sucked atr of Ihe velucle compartment
air-conditionin unit I for maintaining the vehicle compart-
nient temperature 1 r at the set temperature 'I'set.

When activating thc air-coiuhuoner, for eximiple when the
coo let Is ilclIv aux) la lhc sinnnlx'I st dsitnc as lhc lcnlpixxihire in
the vehicle compartnient can become a high 50'('r niore,
at dte time of such cooler activation, the target blowit air
temperature is calculated as the ktiv temperature of —30" C or
less. For this reason, the jud ment of step S40 becomes NO.

Further. at Ihc tnue of activation of Ihe heater in lhc winter cm

season. since the temperature in the vehicle compartnient
conversely can becomes low 0" ( or less, the target blown air
temperature TAO is calculated as a high temperature reachiag
90" C. or more is hen activating the heater. For this reason. the
judgment of step S40 become~ NO.

In this v ay. at the time of startup of the cooler and the time
of startup of the heater inimediately after the activation of the
air-conditioner, the air-conditioning heat load of the vehicle
conlpartment air-conditioning unit I becomes very large. and
the target blown air temperature TAO is calculated as a hi h
Iempcralurc or a low tcmperdturc largely apart lbom thc scl
Iempcralurc Tact Thcrcforc thc )udgment of step S40
becomes NO. and the routine pmceeds to step S51)

At tlusstep S50„ the blov er 8 is set in the operation (ON)
state and. at the same time. the flow rate of the blower 8 ts ss
d itlonial lcal iv controlled la tie cot dance wilh lhc ch'iage 0 f thc
target blow n air tcmpcralure TAO.

Explaining this flow mote control specifically based on FICI.

4. at the time of activation of the cooler in the sununer season,
usually the target blown air temperature TAO is calculated as tc
d l ampere lure low cr thmi Ihc 1irst predetcnuuicd lcmpera! urc
Tl (for example —30'.) of FIG. 4, diercforc, lhc voltage
applied to the drive motor Sit of the blower 8 is made the
maxinntni. and the flow rate of the blower 8 is set at the
maximum iktw rate (Hi). Ss

1'hen, as the cooling in the vehicle compartment progresses
and the tetnpemsture in the vehicle compartment (inside air

tcmperaturc) Tr is lowered. the target blown air tcmperaturc
TAO rises. When the target blown atr tempemsture TAO rises
to Ihc first prcdcu rmincd tmnpera lure Tl or morc, Ihc vohage
applied to the drive niotor S)t of the blower 8 is continuously
lowcrcd along with flus. mid Ihc flow rate of the blower 8 is
cmitinuously lowered.

When the large( blown air Icmpcrature TAO nscs up to thc
second predetermined temperature 'I'2 (for example 8" ( ),
the flow rate of thc blower 8 is low crcd Io flm minimum flow
rale (Lo).

('ontrary to this. Vvhen activating the heater in the winter
season. usually the target blown air tempemsture TAO is cal-
culated as a temperature lugher than a sixth predetermined
temperature T6 (fitr example 90'.) of FICi 4, therefore the
vohagc applied 10 thc drii c motor Sb of thc blower 8 ts made
the maximum, and thc flow rale of thc blower 8 is sct at Ihe
maximum floiv rate (I li).

Note that. in FICi. 4, the maximum flov rate (Hi) on the low
temperature side (cooler side) ofthe target blown air tempera-
ture TAO and the maximum flow rate (Ht) ol'hc lugh tem-

peralurc side (hotter side) o f Ibc target blown mr Icmpcra lure
1AO are indicated as the same value, but genemslly the
required flow rate is larger at the time of the niaximum cool-
ing than the required flow rate at the tinie of the niaximum
heatin . therefore. in actuality. the maximum flow rate (Hi) of
the high temperature side (heater side) of the target blown air
tcmperaturc TAO is scl smaller tluui the maximum flow rate
(Hi) of Ihc low lempcralurc sulc (cooler side) of Ihc laigel
blown air temperature TAO by a predetermined amount

Then, as the heating in the velucle compartment progresses
and the temperature in the velficle compartment (inside air
temperature) Tr rise~, the target blown air temperature TAO is
low crcd. When thc target blown air tcmpcralure TAO is low-
crcd to the sixth predetcnnined Imnpcralure T6 or less. thc
voltage applied to the drive niotor Sb of the blower 8 is
continuously lowered along with this and the-flow rate of the
blower S is continuously lowered.

Whctl fllc tiirgi I blow u it it 0 nipcrtiturc TAO Is low ciixl 10 11

fifth prcdcternuncd temperature T5 (for cxamplc 44' ), thc
tlow rate of the blower 8 is lov ered to the niinimum flow rate
(I,o).

In FICi. 3. at the next step S60„ the compressor 11 is set to
thc operation (ON) state and, at tlu: same time, thc capacity of
thc compressor 11 ts controlled Spcctiically, thc capacity of
thc compressor 11 is controlled so that the blown atr tcmpcm-
ture I'e (detected tenipemture ofthe temperature sensor 34) of
the evaporator 9 becomes the target evaporator blown air
temperature TEO.

In thc present embodunmit, use is made of a lixed volume
conlprcssoi dlway's operating with B cousttinl discharge vitl-
unle as the coinpressor 11. therefore, specifically. the opera-
tion of the conipressor 11 is intermittently cimtntlled as
shown m it l(i 5. Namely, ivhen the actual blown air tempera-
ture Te of the evaporator 9 rises up to the target evapomstor
blown air temperature TEO, the pov er ts supplied to the
electromagnetic clutch 11a lo set Ihc compressor 11 ui Ihe
operanon slate. 0 lulc when the actual blown atr Icmpcra lure
1'e of the evaporator 9 is loivered to the target evaporator
blown air temperature 'I'I X)v 0 the supply of the pow er to the
electromagnetic clutch I la is shut off and the conipressor I I
is set in the stopped (OFF) state. Here. (x is a hysteresis width
for preventin hunting and for example is about I" C.

In this way. by intcmnucntly controlluig Ihc operation of
the compressor 11, the work ratio of the compressor 11,
cmisequently the refrigerant exhaust capacity. is controlled,
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dnd thc actual blown air tempcmture Tc ol flle evaporator 9 is
maintained near the target evaporator bklwn air temperature
'I1IO

Specitically. between a first target evaporator blown air
tempemcture TEOa having a characteristic of fallin in
response to the lowenng of the target blown air temperature
TAO mid a second target evaporator blown mr temperature
TEOb hai ing a characteristic offallulg ul the low temperature
zone mid the high tenlperature zone of the outside air tenl-
perature Ibm and rising in the intermediate temperature zone in

of the outside air temperature I'am, the lower tempemcture is
finally determined as the target evapomctor blown air tempem-
nire TEO.

Noie that, a Ilurd uirgct evaporator blown mr Icmperaturc
TEOc dctcmunid ul accordance with thc hunudity in thc
vehicle compartment ic calculated for contml ling the lnunid-
ity in the vehicle compartment. Among the first, second, and
third target evaporator blown air temperatures 'I'I IOa. 'I I'.Ob,
and TEOc, the lov est temperature mny be finally derermined
as the target evapomctor blown air temperature TEO as well la

Al Ihe next step S70. Ihc ordinary opcmng degreeconlrol of
thc mrnnx door 17 is cdrnixl mit. Spcciiicallyi a target opml-
ing degree SW of the air nlix door 17 ic calculated according
to the filllolving equation (2) based on the target blown air
temperature 'IAO, the evaporator blown air temperature 'I'e

detected by the evapomctor temperature sensor 34. and rhe hot
cv ster temperature Tw detected by the cvater temperature sen-
sor 44:

su i,izio— T'I (Ti — T*l) loo(t,t ill
ui

lllen, the servo motor 18 doves and controls Ihc air nux
door 17 co that the actual opening degree of the air mix door
17 becomes the target opening degree SW. By this, the open-
ing degree of the air mix door 17 is controlled so that the
blown air temperature into the vehicle compnrtmenr becomes lc
the target blocvn air temperature TAO. and the vehicle com-
paruncnt temperature Tr is mmnlaulcd dl thc sel Icmpera! urc
Tact.

Here. the "ordinary opening degree control** of the air mix
door 17 means that the correction as will be explained later is do
not carried out tv ith respect to the target blown air rcmpermu e
TAO calculatixl at step S30 as shown ul thc above equation
(2). but Ihc calmilatcd value of thc TAO is usxxl as it is Io
calculate the target opening degree S W.

Note that SW=O(%) is the maximum cooling position of 4-

the air mix door 17. wholly openc the bypacs 16. and wholly
cloaca thc air passageway on Ihc hen ier core 15 side. Contrary
Io tins, SW=I 00(!o) Is thc maxunum healulg posilion of thc
air mix door 17. wholly closes the bypass 16, and wholly
opens the air passageway of the heater core 15 side o

In Ihc intcmleduiteseasons of Ihe spnng and aulumn, thc
bed t lodd ol Ihc all'-colulitiolllng ln Ihi'. Vchiclc ciunpalslucnl
is inherently small, therefore, evml il the flov, rate of thc
blolver 8 is lowered to the minimum flow rate (I o), the
vehicle compartment tenlperature (inside air temperature) 'I r 1

can be maintained near the set temperature Tact set by the
passenger. Under such an air-conditioning heat load condi-
uon. the target blown air tcmperaturc TAO is v ithin flle range
ol Ihc predetcnuuled uttcltucdtatc Iemperalurc zone (Ig'.
to 34'.) mmr tlm sct tmupcrature Test. sc

In this case, the Iudgntent of step S40 of FICI. 3 becomes
YES, so the routine proceedc to step ST80. the supply of the
pow cr Io the dnv c motor gb of the blower 8 is shul nfl; and the
blower 8 is comp lc tel y stoppixh Then, the supply of the pow cr
to thc elec tromagnctic clutch 11u is urdutta mod in the discon- ac

nected state at step 890, and the compressor I I is maintained
in the perfectly stopped state.

16
By this, the inside of Ihc vchiclc compaitmcnt can bc set to

a silent environment with absolutely no blower noise. the
comfoit in the vehicle conlpartment can be improved. and, at
the same time, the effects of the reduction of the power
consumption of the blower 8 and the reduction of the drive
pov er of the compressor 11 can be exhibited In addition. by
judging the situation w herc the heat loud ol'thc air condiuun-
iug in the vehicle comparunmlt is small, control for automdii-
cally stopping the blower 8 and the conlprecsor I I is carried
out, so nlanual operation o t the pasceilger is ilot required and
no operation load is pieced on the passenger

Further. the predetermined temperature mange (for example
18" C. to 34'.) witlun the tempemcture range from the
second predetermined temperature T2 to the fiflh predeter-
mined tcmpcraturc T5 (Ibr cxmnple 8'. to 44'.) nmlung
thc flow rate ol'thc blower 8 the mulunum flow rate (Lo) is
made a range cvhere the heat load of the air-conditioning in
the vehicle compartment beconlec the nlminnun In this air-
conditioning heat load nlininnim range. the blower 8 and the
compressor 11 are autonlaticaliy stopped. therefore when the
stopped state of the blower 8 and the compressor 11 is main-
taulcd and the target blown mr tmuperdturc TAO fluctuatcs Io
the outsnlc of Ihc air-condiuomng heat load nunimum range
(for example, 18" C to 34''), the blower 8 is reliably
reactivated with the minimum flow rate

Accordingly, giving the passenger the unconlfortable feel-
ing of abruptly reactivating the blower 8 with a flow mate

higher than the minimum flocv mate can be reliably avoided.
Thm cml also contnbutc to the improvmncnt of thc comfori of
thc passcngcr.

Next, at step S100, it is judged if the air sucuon mode by thc
inside/outside air switch door 6 is the outside air mode. If the
inside air mode, the routine pmceeds to step S70 mentioned
above. and the "ordinary openin degree control'* of the air
mix door 17 is carried out. That is„ ifthe inside air mode, there
is no outside air flocv due to the vehicle operation dynamic
prcssure, so no mr-conduiomng air is blown into thc vehicle
compartment along with slopping ol'hc blower 8. For tlus
reason, it is not necessary to perform the "opening degree
correction control** of the air mix door 17. so the "ordinary
opening degree contml" of the air mix door 17 is carried out
at step S70.

In contrast, if the outside air mode. the routine proceeds to
step S110, whcrc itis ludgcdwhether the outside air tempcrd-
turc Tam is lugh or low. Speciiically, it is lodged whcthcr thc
oulsulc air tcmperaturc Tmn is in a low oumidc air tempera-
ture zone not more than a first predetermined tempemcture
(specifically 15" C ). a high outside air tempemcture zone not
less than a second predetermined tempemcture (specifically
25'.) higher than the first predetermined temperature by a
prcdelcnninixl temperature, or an intcrmediatc Icmpcralure
zone (lughcr tlmn 15'. dnd lower than 25'.) between Ihe
first plcdctcfullnixi tcnlpcldlurc dnd sccolul plidctcnulncd
temperature

Here. the intermediate temperature zone is a temperature
range ul which the inside of the vehicle compartment can be
substantially maintuulcd near the set temperature Tact by Ihe
introduction of Ihc oumidc mr, flu rclore when Ihc outsnle air
temperature tarn falls in the intermediate temperature zone
(when the judgntent result ic ( ). the routine pmceeds to step
870, where the "ordinary opening degree control" of the air
mix door 17 is carried out.

Ou thc other hand. when the outside air tmnperaturc Tam
falls ul the low outside air Imuperdturc zone not morc than Ihe
first predetermined tmnperanire (specificall 15' ) (when
the jud ment result is A), the routine proceeds to step S120,
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sii'e=l&1&oe-To&T -lei, icon is)

where, TAOa=TAO+ATC
Noie that TAO &s thc target blown mr temperature calcu-

lated according to the above equation (2), and Ai'a &s the
correction mnount for cormcting 'I'AO to the high temperature
side and determined based on the maps (graphs) of FICIS.

6(A) and 6(B).
11&c maps ofFIGS. 6(A) and 6(B) are prepared m advance,

based on experiment etc, and are stored in the memory dev&ce

(ROM) of the micmcomputer of the air-conditioning contml
device 29. Note that the maps (graphs) of FICIS. 7(A) and
7(B) to FICiS. 11(A) and 11(B) explained later are also stored
in the memory device (ROM) in the came way as above.

As shown in l1(i 6(A). when the outside air temperature
'I'am is I 5" (1 or less, the correction amount fl (1'am) is made
to increase as the outside a&r temperature Tam falls from16'.

Then. when the outside air temperature Tam falls to 0" C.,
the correction amount fl (Tam) reaches the upper limit value
(20'.).

'Ihe map of l&I(i 6(I3) is to further correct the correction
amount ff (Tam) in accordance with thic outside air tempem-
ture Tam by the vehicle speed SPD so as to determine the firml
correction mnount ATa. In FIG. 6(B), in the spccxl range
»herc thc vehicle speed=80 lun/h or morc, thc flow rate of
outside air u&troduccdby thc vclucle operat&on dynamic pres- la
sure becomes the flow rate of air blocvn by low speed (I.o)
operation of the blower 8 or n&ore, so the correction an&ount
ATa is made 0

11&e flow rate ol'ntroduct&on ol'hc outside air by the
i chicle operation dynam&c prcssure &s reduced along w &Ih the ac

fall of the vehicle speed, therefore the correction anx&unt A'I la

is increased along w&th the fall of the vehicle speed At the

»herc the "HOT s&de opmung dcgrce correction control" of
the air mix door 17 &s carried out

I'urther. v hen the outside air temperature 'I'am falls in the
higi& omside air tempencture zone not less than the second
predetermined temperature (specifically 25'.) (when the
jud ment result is B), the routine proceeds to step S130,
»herc the "COOL side opc&ung dcgrcc corrcr&ion control" of
thc air nux door 17 &s car»cd out.

1'he openin degree cormction control ofthe I IO'I'ide and
the COOI. side of the air n»x door 17 will be explained in io

detail below The low outside air temperan&re zone where the
outside air temperature Tam is not more than the first prede-
termined temperature (specifically IS" C.) is the heating
rcg&on. The blower 8 &s automatically slopped in Ilus healing
rcg&on. When Ihc flow rate of air blown of Ihc ouls&dc a&r-

conditionin air (warm air) due the operation dynamic pres-
sure is snmller than the an&ount of air blown &chen the blower
8 openctes at low speed (I.o). the heating capacity in the
vehicle compartment is insuflicient for the required capac&ty,
therefore the tempemsture &n the vehicle compartment gradu- &c

ally falls from the sct tmnpcrature. This bimomcs a cause of
shor&mung Ihe automat&c stoppu&g period ol Ihe blower 8

1'hereti&re. in the present en&bodiment, by perfi&nning con-
trol tor correcting the opening degree ot the air mix door 17 to
the I IOT side (lugh tempencture side) in the low outside air
temperature zone„ the shortage of the heating capacity in the
vehicle compartment when the blower 8 is automatically
stopped is compcnsatcd lor and a longer automatic slopping
period ol'hc blower 8 &s aclucvic 1

'lie control for correct&ng the opening degree ofthe air mix &c

door 17 to the 1101 side specifically calculates the target
openina de ree SWa of the air mix door 17 according to the
following equation (3) and controls the opening dree of the
air mix door 17 to this target openi»g degree SWa:

t&me ol'ow spccxt operation where thc vch&clc speed &s 10
knvi& or less, the correction mnount ATa is made equal to the
correct&on amount fl (Tam), and the correction an&o&u&t A1h is
made the inaximum

Due to this, the lower the outside air temperature and the
lower the vehicle speed. the Larger the correction amount ATa,
so Ihc target opening degrcc SWa of Ihc opcnu&g dcgrce of the
air mix door can bc corrected to thc HOT s&dc (maxunum
heatin side). For this reason. Ihe blown air (warm air) tem-
perature in the vehicle con&partment can be corrected to the
high temperature side, so the shortage of the flow rate of air
blown in the vehicle compartment when the blower 8 is auto-
mat&cafly stopped is compensated for and the automatic stop-
pu&g period of Ihc blower 8 can bc prolonged.

Next, cxpla&ning thc conuol for correcting thc opc&ung
degree of the air mix door 17 to the ('OOI side. the target
opening degree Snib of the air n»x door 17 is calculated
according to the foflowin equation (4), and the opening,

dree of the air mix door 17 is controlled so as to coincide
v ith this tar et opening degree SWb:

a&in —
I I raox- Te)&( Ts - Tc&l

whcrc, TAOb=TAO—ATb
Note that, TAO is thc target blown a&r tcmperaturc calcu-

lated according to equation (2), and A'I'b &s the correction
amount for correcting, 1'AO to the low temperature side and
determined based on the maps of FIGS. 7(A) and 7(B).

As shov:n in Fl(1 7(A), when the outside air temperature
Tam is 25" C. or n»&re, the correction amount f2 (Tam) is
m»lc to increase as the outside air temperature Tam rises from
2S'. Then, when Ihc outside air tcmperaturc uses up to30'',

the correction amount f2 (Tam) reaches the upper limit
value (20' )

The map of FI(3. 7(B) is to luther correct the correction
dn&Cunt fg (Tan&) h&

deco&dance% 

&th lh&s ourn»lc du tun&pc&d-

ture Tmn by Ihc vclnclc speed SPD so as to detcrminc the line 1

correction ainount Al'b. In l&I(i. 7(13), in the speed range
where the vehicle speed 80 knvh or more, the flow: rate of
introduction of the outside air by the vehicle operation
dynamic pressure becomes the flow mote of air blown by the
low speed (Lo) opemtion of the blower 8 or more. but when
thc outside a&r tempera turc Tun is 2S'. or morc, thc correc-
t&on amount ATb &s not made 0. but made 10'. (minunum
value)

This &s because when the outside air temperature Tam is
25" C. or more. it is the cooling zone„and it is necessary to
cool thc introduced outs&dc mr. but whm& thc blower 8 is
automatically stuppmi, Ihe compressor 11 & ~ automatically
stopped linked with this, and the evaporator 9 stops the cool-
ing action

Thc flow rate ol u»roduction of Ihc outs»le a&r &s reduced
together with Ihc fafl of Ihc vehicle speed, Ihcrcforc, thc
correct&on amount ATb is increased along w &th thc fall of thc
velucle speed At the time of low speed operat&on when the
velucle speed is 10 kmih or less, the correction an&Cunt A1'b is
made equal to the correction amount f2 (Tam), and the cor-
rect&on amount ATb is made the maximum.

Duc to tlus, the l»ghcr thc outside air tmupcraturc and thc
lower the vehicle speed, the larger the increased correction
amounts I'b, so the target openin degree SWb ofthe air inix
door can be corrected to the COOL side (maximum coolin
side). For tius reason, the blown air (cool air) temperature in
thc vch&clc con&pa&uncut c u& bc co&ri i I&xi to thc low ti n&pc&d-

ture s»lc, so thc shortage of Ihc flow rale ofair blown u»o Ihe
veluclc compartment when d&e blower 8 & ~ automatically
stopped is compensated for and the automatic stopping period
of the blower 8 can be pmlonged
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Exp la uung thc corrcs pond ence between the spimilic mwins

in the first embodiment and the coinponents of the present
invention. steps 550 and Sg() of I I hi. 3 configure the "blower

controlling nlean s for automatically controlling the operation
of the blower 8*1

Further. steps 87(), 8120. and 8130 of I'Ki 3 configure the
"blown air temperature controlling means for automatically
controlling the opemltion position (opening degree of the air
mix door 17) of the tempemlture adjusting means".

Then, amon steps S70. S120, and S130 of FICrh 3. steps
S120 and S130 configure the "correcting means for correct-
illg ihC opCI'ililiill pod 1(1011 (illC Opcllillg dcglCC of 010 tlir llllx
door 17) of thc tcmperaturc adiustuig mcmls when the outside
dll 111000 ls SCICC(Cd wllcll illc blower 8 ls Biitoliia(ICBII)'topped".

I

Second Embodiment

In the first enlbodinlent. the level of the outside air tens-
perature Tam was jud ed, the target opening degree SWa of Io

the openin degree of the air mix door was corrected to the
HOT side (maxunum hcaung side) at thc time ofa low outside
mr imnperaturc, and ihe target opciung degree SWb of the
opeiung dcgrcc of thc air mix door was corrccicd io the
('()()I, side (maxinlunl cooluig side) at the time of a high
outside air tenlperature. but in the second embodiment, at step
S110 of FICi. 3. the level of the inside air temperanire Tr is
judged in pLace ofthe outside air temperature Tmn and control
is pcrfonncd lhr correction of the openulg degrcc of the mr
till x doiir.

In the second embodiment, when the inside air temperature
Tr is noi more Ihan ihc lirst predetcrnuncd lcmperalurc (for
example 20' ), thc rou tine proceeds from stop ST110 to step
S12(l. where the target opening degree SVI'a of the opening
degree of the air niix door is corrected to the IK)I'ide ls

(maximum heating side)
Specitically. as shown in ligi 8(A), when the inside air

tenlpemture1 r is 20" ('r less, the correction amount fl ('I r)
is made to continuously increase from 10" C. as the inside air

do
tempemlture Tr falls from 20" C. Then, when the inside air
tempemlture Tr falls to 15" C, the correction amount ff (Tr)
reaches the upper 1 unit value (20'. ).

The nlap of FICi. 8(B) is to further correct the correction
amount f1 (Tr) In ac cord mice w it h tlus ulsidc air Icmpera! urc
Tr bv the i chicle speed SPD so as io dctcmunc thc linal
corrccuon amount Ta. It is the stmic as that of FIG. 6(B)
mentioned above, so a specific explanation will be onutted.

By FIGS. 8(A) und 8(B), thc lower file insula air tempera-
ture and ihc lower the veluclc speed, thc morc ihc correction
amount I'a can be increased

At step 8120, in the sante way as the first embodiment,
TAOa is made equal to TAO+ATB. Bnd the mrget opening
degree SWB is calculated by equation (3). By this. Bt the time
ofa low inside air tempemlture. the target openin degree SWa is
of the air mix door can bc corrected to the HOT side (maxi-
mum hcatuig side). For ilus reason, the blov,n mr (hot air)
tenlpemture in the vehicle conipartment can be corrected to
the hiah temperature side, so the shortage of the tlow rate of
air blown into the vehicle compartment when the blower 8 is ii,
automatically stopped is compensated for, and the automatic
stopping period of the blower 8 can be prolonged.

Further. ui the second cmbodimcni, when thc inside mr
tcmpcraiurc Tr is not less thtm a simund prcdctcmunrxl tem-
perature (for example 25' ) lughcr thim fiie first prcdcter- ss
nlined temperature (for example 20" (' by a predeternuned
value. the nlutine proceeds from step ST110 to step S130 of

FIG. 3, whcrc the target opening degrim SWb of the air mix
door is corrected to the ( OOI, side (maximum cooling side)

Specifically, as sholvn in I'Ki 9(A). when the mside air
temperature I'r is 25" C. or more. the correction ainount t2
(Tr) is made to continuously increase as the inside air tem-
perature Tr rises from 25" ('. Then„when the inside air tem-
pcraturc Tr uses up io 30'.. ihc correction mnount 12 (Tr)
Iiulchcs Ihciippcl hnui vtlhic (20 C.).

I'he map of 11(i 9(13) is to further correct the correction
amount f2 ('I'r) in accordance with this inside air temperature
Tr by the vehicle speed SPD so as to determine the final
correction amount Tb. It is the same as that of FIC). 7(B)
mentioned above, so a specitic exphmation will be omitted.

Ai step S130, Ill Illc sdillc wav Bs thc first cmbodimcnn
TAOb is made equal to TAO—ATb, mid ihc target opciung
degree SWb is calculated by equation (4) l3y this, at the tiine
of a lugh inside air temperature, the target openmg degree
SWa of the air mix door can be corrected to the COOI side
(maxnnum cooiing side). For this reason„ the blown air tem-
perature (cooi air) temperature into the vehicle compartment
can bc corrected io thc low iempcraturc side, so thc shortage
of lhc amount of air blown uiio the vcluclc compartment
when the blower 8 is automatically stopped is compensated
for, and the autonm tie stopping period of the blower 8 can be
pmlonged

Note that. in the second embodiment„when the mside air
temperature Tr is in the intermediate temperature zone
bciw imn a Iirsi predetcrmuied tempera turc (for exmnplc20'.)

and a second prcdcieunincd temperature (for example25''.
the routine proceeds from step S I'I 10 to step S7(l of I'Ki

3, where ordinary control ofthe opening degree ofthe air inix
door is carried out

Tlurd Embodiment

In the above first and second embodiments, the level ofthe
outside air temperature Tam or the inside air temperature Tr is
judged, the tar et opening degree SWa of the air mix door is
corrected to the HOT side (nuiximum heating side) at the time
ofa low outside air icmpcraiure or the time of a low inside air
tcmpcrature, and ihe target openuig degree SWb of(bc mr mix
door Is corrected to the ('()()I, side (nlaxinnun cooling side)
at the time of a high outside air temperature or the time of a
high inside air temperature, but in the third embodiment, at
step S110 of FIG. 3, in place of the outside air temperature
Tmn and the inside air temperature Tr. the magnitude of the
tcmperaturc dilfcrcnce bctw cml Ihc inside air tcmperaturc Tr
and thc sei icmpcraiure Tsm (Tr' Tact) is iudgcd, and contml
is perfomied tbr correction of the opening degree of the air
nux door

In the third embodiment, when the inside air temperature
Tr is lower than the set temperature Tact (Tr&Tset) and the
temperature difference (Tr—Tact) is a value not more than a
prcdeicnninixl minus value (lhr example —2' ), ilm routuic
proceeds from step ST110 to step S120 of FICi. 3, where ihc
target opening degree SVVB ofthe air mix door is corrected to
the I K)T side (maxinnmi heating side).

Spec i lie ally. Bs shown ul

FIG .

10(A), when thc icmpcra lure
dilfercncc (Tr—Tsci) is a islue on ihc minus side not more
than —2'.. thc correction mnount IT (Tr—Tact) is made io
cmitinuously increase fmm 10" (2 as the tenipemture differ-
ence ( I r — I set) shifts fmm —2" ('o the further mimis side
Then. Ivhen the temperature difference (Tr-Tact) falls to — 10"

C.. the correction amount f1 (Tr-Tact) reaches the upper limit
value (20" C.).

I'he map of I'l(i l(t(13) is to further correct the correction
amount fl ( I r— 'I'set) in accoriLlnce lvith this temperature
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difference (Tr—Tact) by thc vehicle speed SPD so as to deter-
mine the final correction amount A'I'a It is the same as those
of iflti. 6(B) and lilti 8(B), so a specific explanation will be
omitted.

From FICIS. 10(A) and 10(B), the lower the inside air
tempemsture Tr from the set temperature Tact and the lower
thc vcluclc speed, thc morc thc corrccuon amount ATa can be
lllcfcdscil.

At step S12(l, in the same way as the first and second
embodiments. TAOa is made equal to fAO+A'I'a. and the 10

target opening degree SWa is calcuhsted by equation (3) Due
to this. the lower the inside air temperature Tr from the set
temperature Tact. the more the tar et opening de ree SWB of
the mr nux door can bc corrected to thc HOT side (nuiximum
hcatulg side). For tlus reason, thc blown air (U aml air) tem-
perature into the vehicle compartment can be corrected to the
big)1 tenlperature side. so the shortage of the amount of air
blolvn in the vehicle compartment when the blower 8 is auto-
matically stopped is compensated for, and the automatic stop-
pin period of the blower 8 can be prolonged. 20

In thc third cmboduncnt, when lhc ulsidc mr temperature
Tr is lugher than thc sct tmnperaturc Tact (Tr&Tact), and the
temperature difference (Tr— 'I'set) is a value not less titan a
predetermined plus value (for example 2'', the routine
pmceeds front step Sq I it) to step 8130 of I'IG 3. lvhere the
tar et opening degree SWb of the air mix door is corrected to
the COOL side (maxinulm cooling side).

Speci lice lly, as shown in FIG. 11(A), w hen the tempera turc
dfllerencc (Tr—Tact) is a plus value ol 2'. or morc, thc
correction amount 12 (I'r— I'set) is made to continuously 10

increase from 15" C as the temperature difference ( I'r— I'set)
becomes further larger to the plus side froin 2'. Then. when
the temperature difference (Tr-Tact) increases to the plus
side up to 20'.. the correction amount f2 (Tr-Tact) reaches
thc upper limit value (20'.) 31

Tile map ol'FIG. 11(B) is to fiirther correct thc correction
amount f2 (Tr—Tact) in accordance with tlus temperature
difference ('I'r—Tset) by the vehicle speed SPD so as to deter-
nline the final correction anlount A I'b It is the same as those
of FICi. 7(B) and FICi. 9(B) mentioned above. so a specihc 40

expLmation w ill be omitted
From FICiS. 11(A) Bnd 11(B), thc luJlcr flle mside mr

tempcraturc Tr from the set tcmperaturc Tact and the lower
the velucle speed. thc morc corrccuon amount ATb can bc
increased.

At step S130, in the same way as the first and second
embodiments, TAOb is made equal to TAO-ATb, and the
target opening degree SWb is calculated by equation (4). By
tins, thc luglu:r the inside air temperature Tr from thc sct
tcmpcraturc Tact, thc morc thc target opcnulg dcgrcc SWa of 0

thc mr nnx door can bc corriwted to thc COOL side (maxi-
nninl cooling side) lior this reason, the blown air (cool air)
temperature into the vehicle compartment can be corrected to
the low tenlpemture side, so the shortage of the amount ofair
blown in the vehicle compartment when the blower 8 is auto- l.
maucally stopped is compensated fiir, and the automalic stop-
pmg period ol'he blower 8 c m be prolonged.

Modihcations to the First to Third Embodiments
So

1'he present invention is not limited to the above embodi-
nlents 'I he following modifications are possible as exempli-
fied belolv.

(I ) In the above cmboif ments, as thc tcmpcra lure adj u st ulg

mc ms of thc blown mr tcmpcrature into the velnclc compart- si
nlent, use ives made of the air mix door 17 for adjusting the
flow rate ratio ofthe cool and warm air, but a known hot water

valve Ibr adju sung the flow rate and the tcmperdturc ol'thc hot
v ster flowing into the heater core 15 can be used as the
temperature adjusting nleans ofthe blown air into the vehicle
compartment as well

(2) In the above embodiments. in the control for correction
of the opening degree of the air mix door, the correction
amounts ATa and ATb Bere calculated bascxt on thc outsulc
air tcmpcraturc Tam. the inside air temperature Tr, the veluclc
speed S

PI 

), etc and the target blolvn air temperature '1760 was
corrected by these correction anlounts ATa and Alb so as to

perform control for the correction ofthe op enmg degree ofthe
air mix door, but it is also possible to directly correct the target
opening degrees SWa and SWVb of the opening de ree of the
air mix door by thc corrccuon amounts ATa and ATb and

per foml thc control for correction of lhc o pm»ng degree of the
air nlix door by that

(3) In the above embodiments. the heat load minimum
osage of the air-conditioning in the vehicle compartment was
judged based on the tar et blois n air temperature TAO at step
S40 and control for automatically stopping the blower 8 was
cerned out at stc)3 S80. but it is also possible to judge the heat
10'ld nunnniinl idilgc of thc fill-condltlollcf by'sing thc lcln-
perature (inside air temperature) 'I r in the vehicle compart-
nlCflt Bill tbe BlUOUIIt Of sunshlllC I s lfl phlce Of the targCt
blowil air teinperature I AO.

Further. it is also possible to judge the heat load minimum
range of the air-conditioning by using the outside air tempera-
ture Tam and the amount of sunshine Ts in place of the taiget
blown air tcmperaturc TAO. Further, it is also possible to
judge the heat load minimum range ofthe air-conditioning by
only the outside air temperature 'I'am without considering the
amount of sunshine Ts Ifor example. it is also possible to
judge the time lvhen the outs ide air temperature Tam is within
the comfortable temperature range of the passenger (for
example range of 10'. to 20'.) Bs thc heat load mimmum
range of the air-condiuomng.

Furtlmr. it is also possible to judge thc heat load mimmum
msnge of the air-conditioning by usin the temperature differ-
ence betwecft the vehicle compartment tenlperature Tr and
the set temperature Tact and to judge the heat load minimum
range of the air-conditioning by using the temperature differ-
mlcc bctwccn thc outside mr tcmpcraturc Tam and thc set
tcmpcraturc Tact, ul place 01'hc target blown air tempera turc
TAO

Fourth Enlbodiment

In the fburth cmboihment, as shown ul FIG. 12, the flow of
the air-conditioning automatic control is different from tlmt of
the first embodiment 'I he confi uration of the air-conditioner
is the same as the configuration of the first embodiment
shown in FICi. I and FIG. 2, so the exphmation U ill be omit-
ted.Belolv. anexplanationwillbe ivenofonlythedifference
bctwimn thc present embodunmlt and thc first embodiment.

Note tlmt Fi(i 13 is a raph showing the relationship
between the target blown air tenlperature TAO and the flow
rate of the blower 8 according to the prior art. During the
period where the target blown air tcmpcraturc TAO is within
thc lcnlpcfdtuic range ffoln thc second pfcdctcmnnixl lcln-
pcralurc T2 to lhc Iifth prcdctermulcd tcmperaturc T5, thc
bloivef in;1l fits ills tl IC OpCT Bt loll st'ie at flle nllnlfllulll flow I'aiC

(I o)
Explaining thc co rrcspondencc bctw ccn the spiv i lie means

in thc fiiurth cmbodimcnt and thc componcnm ol thc present
invention, st f73 S60 ofFIG. 12 configures the "flidgulg means
for judging that the air-conditioning heat load is within a
nllnlnlUlTI I';alga liof ITIOTC thail,'1 pi'Cdetel'milled,'llnoulli
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Further. step S90 ofFIG. 12 confi urea the "biov,cr stopping
means for automatically stopping the blower 8 for blov.ing
the air tovvard the inside of the vehicle comparunent when

judging ihat the mr-cond in onulg heat load is w it lun Ihe muu-
nuuu I'ange

Further. step S100 of FICi. 12 configures thc '*compressor
stopping means for automatically stopping the compressor 11
when Iudgulg thai ihc air-conditioning heat load ls wlthul thc
trtlnhuutu I';loge

I'urther. steps S40 and 850 of Ill(i. 12 contigure the "tens-
perature controlling means for automatically controliillg the
mr nnx door (temperature adjusting mcalw) 17 so that the
tempemsture of the air blov n into the vehicle compartment
biuomes thc target blown air tcmpcraturc (TAO)". I

Then, step S70 of FICi. 12 configures the "blow:er control-
lulg mcmls for automatically conuulling thc flow rate of thc
air blown into the vehicle compartment in accordance v.ith
thc target blown air tmnpcraiurc (TAO) when thc mr-cond&-

lc
tionin heat load is out of the minimum mange".

Further. step S80 of FICi 12 configures the '*compressor
controliin means for controlling the capacity of the com-
pressor 11 so thai the blown air icmpcralure Tc ol'he evapo-
rator (cooling use heat exchanger) becomes the target evapo-
rator blown air tempcraturc TEO.

Flfih Embodiment

31)
In the fourth embodlnlent, the heat load mininnun range of

the air-conditionin in the vehicle compartment was judged
based on the tar el blown mr tcmpcraiure TAO, but in flle fifih
enlbodiment, the heat load nunimum range of the air-condi-
uomng ls judgcxl by using the tcmpcraturc in the vehicle 3(
compartnlent (inside air tempensture) 1'r and the amount of
sunslunc Ts ul p luce o I'he target blow n mr tcmpem ture TAO.

FIG. 14 shows a specific example of the judgment method
of thc fiTth embodlmmit. The icmpcraiurc mngc whcrc thc
passenger feels comfortable (specifically mllge of from 18" dc

C. Io 25'.) ls sci as thc tcmpcraiure Tr m the vehicle
compartnlent when there is no sunshine striking the vehicle
comparuncnl. Thc comlhruiblc temperature range shifis to
the loiv tenlperature side as the amount of sunshine increases
to compensate for the Influence of the sunshine. This is shown
by the hatching range A of I'l(i 14

In thc fifth cmbodunent, thc time when thc temperature Tr
in the vehicle compartment is in hatching range A nfl'l(i 14

is judged as the heat load minimum range of the air-condi- so
ti o nina. and the control for automatically stopping the blower
8 and the compressor 11 is carried out. Even if such B )udg-
uicni nlclhtxl ls culploy'ixl, lhc stlulc Bclious and cffhcts its
those of the first embodiment can be exl»bited.

When the tenlperature 1'r in the vehicle colnpartment ls out
of the hatching range A and when the amount of sunshine Is

uoi it:ss 18BB thc uppcr luull value of lie hateful IdugcA of
FIG. 14 (fi&r example 700 W/m'). the blolver 8 and the com-
pressor 11 are operatixl mid the controls ol'S70 and S80 of

so
It ICi. 12 are cerned out

Note that, as a modificatio of the fifth embodiment. it ls
also possible to judge the heat load minimum range of the
mr-conditioning by only the temperature Tr in thc vehicle
compartment v, ithout considering the amount of sunshine Ts. Si
For cxtunple, it ls also possible lo

1 udge Ihe Irma when thc
temperature 'I r in the vehicle compartment is within the conl-

forlablc tcmperaturc range of Ihc passcngcr (for cxamplc
osage of from 15" C. to 25" (1) as the heat load minimum
osage of the air-conditioning.

Sixth Embodiment

In the fourth embodiment. the heat load minimum range of
the air-conditioning in the vehicle conlpartnlent was judged
based on the target blown air temperature TAO, but in the
sixth embodiment, the heat load minimum msnge of the air-
condiuotung is ludgcd by usulg the outside mr icmpcralurc
Tam and thc amount of sunshine Ts ln place of thc target
blown dlr Iculpcraull'c TAO.

ltl(i 15 shoivs a specihc exanlple of the judgnlent method
of the sixth etnbodinlent. 'I he tenlperature mange where the
passenger feels comfortable (specifically mnge of from 13"

C. to 20" C.) is set as the outside air tempemsture Tam when
thcrc ls no sunshine stoking fllc vchlclc compartment. Tlus
comfortable lempcralurc rmlgc slufm lo thc low tcmperaturc
sale its thc tlulounl ol slulshulc lncl'cdscs Io conlpcusalc lol
the lnfluence of the sunshine. Ibis is shoivn by the hatching,
osage B ofliiG 15

In this sixth embodinlent, the time when the outside air
temperature Tam is in the hatching range B ofFICI. 8 is judged
as thc heat load minunum range of thc air-condiuonulg, and
control filr mitomatically slopping thc blower 8 mid the com-
pressor 11 ls carried oui. Even if such a ludgmenl method ls
employed. the same actions and effect as those of the tilurth
embodinlent can be exhibited

When the temperature Tr in the vehicle compartment is out
of the hatching range B and when the amount of sunshine is
nol less than lhc upper lmul 1 slue of the hatclung range B of
FIG. 15 (fflr cxamplc 700 W/m ). thc blower 8 and thc com-
pressor 11 arc operatmb and the controls ol'70 and S80 of
lli(i. 12 are carried out

Note that. as a modification of the sixth embodiment. it is
also possible to ludgc the heal load mlrumum rtmgc of thc
air-condiliotung by only ihc outside mr icmpcraiure Tun
withou I coin id cong Ule amount of s uns luna Ts. For example.
it is also possible to judge the time when the outside air
temperature I am is within the comfortable temperature range
ofthe passenger (for ex snip le a range of fmm 10" C, to 20" C. )

as the heat load minimum msn e of the air-conditioninv.

Seventh Embodunent

In the fourth enlbodi ment. Ihe heat load minimum range of
the velnculsr airconditionina v as Iudged based on the target
blown air temperature TAO. but in the seventh embodiment,
the heat load minimum range of the air-conditioning is judged
by using thc Icmpcrdlurc dlfii rmlcc bctw ccn thc tempera turc
Tr ln thc vchiclc compdrunmlt and thc set tcmperdturc Tact in
place of the target blown mr tcmpcrature TAO.

By taking note of the relationship that the heat load of the
air-conditioning decreases as the tempemsture difference
bclwiun the temperature Tr ul the veluclc compartment and
thc scl lcmpcrdlure Tscl is rtxluccd, in the seventh cmbodi-
ulcul, lhc lhucw hen lhc u:ulpcrtl lure dlffhrcncc bclw ccu fllc
velucle compartment tenlpemture Tr and the set tempensture
'I'set is within a predetermined value (for exanlple within 3"

C.) ls judged as the heat load minunum range of the air-
colldftlouulg.

Ei hth Embodiment

In the fourth enlbodi ment. Ihe heat load minimum range of
the air-conditioning in the vehicle conlpartnlent was judged
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based on the target blown air temperature TAO, but ui thc
ei hth embodiment, the heat load mininnun range of the
air-conditioniag is judged by using the temperature differ-
ence between the outside air tempemsture 'I'am and the set
tempemsture Tact in place of the target blown air temperature
TAO.

Taking note ol'hc rclalionslup that Ihe hmit load of the
mr-condiiioning is rcduccxf as Ihe tcmperalurc difference
betiveen the outside air tempemsture

'I'am and the set tmnpera-
ture I'set is reduced, in the eighth embodiment, the time v hen 10

the temperature difference between the outside air tmnpera-
nire Tam and the set tempemsture Tact is within a predeter-
mined value (for example within 5':.) is judged as the heat
load minimum range of thc air-condilionuig.

I

Modifications of Fourth to Eighth Embodiments

lhc present invention is nol lunitcd lo lhc above embodi-
ments. Various modilicdtions are possible as will be cxmnph-
licd below. 20

(I) In the fourth enibodiment. when turning on the auto-
matic switch 43 of the air-cimditioning panel 36. it v ss reli-
ably judged if the heat load of the air-conditioning, was in the
minimum range (S60 of FICi 12) and when the heat load of
thC air-Coltdilioiliilg vvas Willliil lhc liiiiliiniiin Idilgc. IEC

operation of the blower 8 and thc compressor 11 was mito-
malically stopped (S90, S100 ofFIG. 12), but lbr exmnplc, it
is also possible to divide the automatic switch 43 into hvo hrst
and second sivitches, perfohn control not autoinatically stop-
ping the blower 8 as in FICi. 13 when the first automatic 30

switch is turned on. and perform control automatically stop-
pmg Ihc blow cr 8 as in FIG. 4 (also au to ma heal ly stopping thc
compressor 11 linked with that) only when lhc second aulo-
ilidnc switch ls Iurilixi 011.

(2) In the fourth entbodiment. ivhen the heat load of the is
air-conditioniag was within the mini!num range. the opera-
tion of the bloiver 8, the air-conditioner and the compressor
11 was automatically stopped, but at a hi h latitude area, the
w cather is cool cvcn in the summer season. so lhc cooling
schon bccomcs unnecessary. 00

Accordingly, ui a velucular mr-condiuoncr I'or such a high
latin!de area, a refrigeration cycle system 10 including an
evaporator 9 used as the cooling use heat exchanger becomes
unnecessary. Accordin ly. in a vehicular air-conditioner not
provided svith such a refrigeration cycle system 10. control d-

for mitomatically stopping only the blower 8 may be carried
oul when Ihc heat load ol Ihe mr-condiliomng is willun thc
iliiiuiluiili idiigC.

(3) In the fourth embodiment, an explanation was iven of
the case where use was made of a fixed volume compressor 0

always operating with a consnuit discharge volume as thc
compressor 11 of thc refmgcration cycle system 10. but it is
also possible to use a vanablc volume compressor able to
adjust the discharge voliune as the compressor I I When
using a variable volunie compressor is used. at step S80 of 1

FIG. 12. the ihscharge volume may be controlled to continu-
ously chan e so that the actual blown air temperature Te of the
evaporator 9 becomes lhc target cvapordlor blown mr tem-
perature TEO Further, thc contml for stopping the compres-
sor ol'tc73 S100 of FICi. 12 may be pcrfi!micd when the ii!
discharge volume is the mininnun capacity near 0%.

(4) It is also possible to use an electric compressor with a
rotational speed which can be adlusied as die compressor 11.
In this case. at step S80 ofFIG. 12, the rotational spcwd of the
compressor may bc contuniou sly controlled so thai Ihc actual as

blown air tentperature Ie of the evaporator 9 becontes the
target evapomstor blown air tempemsnire IEO

26
(5) In thc fourth cmbodimcnt, the nir mix door 17 was used

as the temperature adjnstin means of the blown air into the
velucle compartment. but it is also possible to use a knoivn hot
v ster valve for adjusting the flow rate and the temperature of
the hot v:ster flowing into the heater core 15 as this tempera-
ture adjusting means.

Nmlh Embodiment

In thc cmbodimcnls descnbed below. vehicular air-condi-
tioners compnsc novel uisidc air Imnpcralure detection
devices an this point is difibrent from the previously
described embodiments ln the following embodmients, the
flow of the air-conditioning automatic control and the other
configurations of the air-conditioner are the same as those of
the fourth embodiment shown in FICi. I„FICi 2. and FICi. 12,
so their cxphumtions will bc omiucd. Below. an explanation
will bc given of only lhc diffcrencc betwemi thc present
embodinient and the hrst embodiment

Note tlmt vhen the judgtnent of step S6 0 becomes Yl i) and
cmt tro1 is perfiirmed fiir auto niati cally stopping the blower 8,
by turning on display portions 42a'nd 43a pmvided in an
OFF svvitch 42a of a blower operation switch 42 and the
automatic switch 43 ol ihe air condihorung panel 36, il can bc
displayed to Ihc passcngcr lluit conlrol lor automatically slop-
putg llm blower 8 is bmng cerned out. Thc display portions
42a'nd 43a may be conhgured by knoivn light emission
diodes etc.

liven at the time of mitomatic stopping of the blower 8. by
setting the insideloutside air switch door 6 of the inside/
outside air sv, itch box 5 to the outside air mode position for
introducing thc outside air (air outside of the vehicle com-
parnncnt) from thc oumidc air introducion port 4, Ihe out sale
air is introduced into the case 2 of the vehicle compartment
air-conditioning unit I by the vehicle operation dynamic pres-
sure 1)ns intmduced outside air is adjusted in teniperature by
the air mix door 17, so tempemsture adjusted air can be blown
into the vehicle compartment.

Accordingly, it is necessary to precisely control the tem-
pcraturc of Ihc blown mr uilo lhc vchiclc comparuncnt even
when thc blower 8 is autonuiucally stopped. For fius reason.
it is necessary to precisely detect the ms i de air temperature by
the inside air temperature sensor 32 even when the blower 8 is
automatically stopped.

Nevertheies s. in the inside air temperature detection device
of the conventional representative aspimstor methnd shown in
FIG. 21, when the blower 8 is automatically stoppixl, as
mentioned above, due lo thc reduction of thc fiow rate of air
passing through Ihe inside mr temperature sensor 32 and Ihe
influence of the heat conduction from the vehicle compart-
ment air-conditioning unit l. the inside air temperature can-
not be precisely detected.

Therefore. in the present embodiment. for the precise
detection of the inside air temperature. the inside air tempera-
ture dctcclion device is configured as shown in FIG. 16. In
FIG. 16, ui thc instrument panel 50, an inside mr suction port
51 having lattice-like slits is opened in the wall surface facing
the passenger side in the vehicle compartment. This inside air
suction port 51 is usually set in the instrument panel 50 at a
position in front of the driver seat as shown in FICi 17. More
specifically, the inside air suction port 51 is set near the
portion above Ihc Icfl knee oi Ihc dover. Note lhal, FIG. 17
shows a case of 0 nghl lrdnded steering whccl car arranguig
the driver seat at the ri ht side of the vehicle

I'he vehicle compartment air-conditioning unit I is
arranged from the front side of the passenger seat to near the
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center portion ui thc honzontal diriwtion ol'the vehicle ui thc
inside space of the instrunient panel 50

A sensor case 52 made of plastic is arranged in the inside
portion of the inside air suction port 51 (inside portion of the
instnnnent panel 50), an inside air inlet 52a is provided at one
end side of tins sensor case 52, and this inside air inlet 52a is
conncwted to the uisidc air suction port 51 ol thc uistrumcut
panel 50.

1be inside air teniperature sensor 32 and the sensor fan 53
are arraimed inside the sensorcase 52 I'he sensor fan 53 is the in

electric fan configured by an axial flow type bloiving fan 53n
and a fan driving motor 536. By supplying the power to the
fan drivin motor 536 tluough the air-conditioning conrrol
dcvicc 29. thc motor 536 rotates and thesensor fan 53 per-
forms thc blowing scion 1

On the other end of the sensor case 52„ that is. the end
portion on the side away from the inside air suction port 51 in
the sensor case 52. an inside air outlet 326 is provided 'I he
outside surface of the sensor case 52 covers the entire part
except the inside air inlet 52a and the inside air ourlet 526 by io
a lli nt Illsillatloil i:over 54

llus heat uisulation cover 54 is a member for blockmg the
heat fmm the case 2 of the vehicle compartinent air-condi-
tionina unit I and is made by a plastic porous heat insulating
niaterial etc. excellent in heat insulation. 'I'his heat insulation
cover 54 is provided with an inside air outlet hole 54a com-
municated with the inside air outlet 526 of the sensor case 52.
In FIG. 16, thc inside mr tcmpcraturc detection rlcvmc 60
comprises thc inside air tcmpcrature sensor 32. thc sensor
case 52, the sensor fan 53, the heat insulation cover 54. etc ic

Accordin to the inside air temperature detection device 6()

of lsltk 16, by supplymg power to the fan driving motor 53/i
through the air-conditioning control device 29. rhe motor 536
rotates and the sensor fan 53 performs a blowing acrion fmm
thc uiside air sucuou port 51 toward the sensor case 52. ii

Regardless of thc operation and stoppuig of flie mr-cond&-

uomng blower 8, tlus sensor fan 53 can always provide a
predetermined blowing action by the rotation of the ntotor
536 Accordingly, even when the opemtion nf the air-condi-
tioning blower 8 is stopped. the inside air of the flov. mote xo

required for detecting the mside air temperature is sucl ed
from thc uiside nir suction port 51 mid can bc blown uito thc
smisor case 52.

In aildition, evmi if thc sensor case 52 and flie veluclc
compartnient air-conditioning unit I are arranged adjacent in
the inside space of the instniment panel 50, the outer surface
of the sensor case 52 is covered by the heat insulation cover
54. therefore the tmnsmission of the heat A of the vehicle
compartment mrcondit toning u rut 1 to the sensor case 52 can
be prevented by thc heat insulauon cover 54. c

From ihe above dcscnpuon. even at thc tune of automatic
stopping of the blower 8, the mside air teinperature can be

precisely detected by the inside air teinperature sensor 32, and
the veificle compartment blnwn air temperature can be pre-
cisely controlled based on the detected temperanire. s.

FIG. 18(A) shows thc results of cxpcrimcnts showuig thc
cifect by the inside nir tcmpcraturc dciiwtion device of thc
nmth embodiment (FIG. 16) Thc ordinate ol'FIG. 18A uidi-
cares the temperature. and the abscissa indicates the tinie In
lil(i. Ig(A), during a time of 0 to 5 minutes. the blower 8 rc
operates. and the tempemture in the vehicle compartment
(inside air temperature) is maintained near the set rempem-
turc Tact. Thmi, after the elapse of 5 muiutcs, thc blower 8 is
stoppral.

In this way, thc actual vehicular mean temperature TrO si
when automatically controlling the operation and stopping of
the blower 8. the detected temperature 'I'rl of the inside air

tcmpcraturc sensor 32 of the uisidc nir tempcraturc detection
device of FIG 16, and the detected temperature 1r2 of the
inside air temperature sensor 32 of the inside air tempemture
detection device of the conventional aspirator method shown
in FICi. 21 are shown.

Note that the actual vehicular mean temperature 'I'rO is the
mean value of the nteasured tempemtures at six portions
shov n in FICi. 18(B). As the experimental conditions, the
inside/outside air suction mode of the air-conditioning is the
outsulc air mode, and thc outside air tempcraturc Tam is10'.

FICi 18(A) shows mt cxpcriment under a heauug conihtion
iu thc wuitcr season whcrc thc outside air tcmpcraturc
Tam=IO'., thcrcforc. after stopping the blower 8, thc
velucular incan temperature TrO g adually falls from the set
temperature Tset due to the fall of the flow rate of the air
(wami air) blov:n into the vehicle compartment.

According to the inside air temperature detection device of
the ninth einbodiment (liICi. 16). the detected inside air tem-
perature Tr1 tends to fail along with the fall of the vehicular
mean temperature TrO, therefore the precision ofdetection of
the inside air temperature cmi bc secured to a certain extent
even el'tcr the stopping of the blower 8.

Note that. in the conventional aspirator method (FICi. 21),
aficr stopping thc blower 8, comcrscly to thc fail of thc
vclucular mean temperature Trfl. the dctccted inside air tem-
perature I rZ thereof tends to rise. and the precision of detec-
tion of the inside air temperature is conspicuously degraded

Note that, in thc math cmbodimcnt, thc air mix door 17 of
Iiiti I configures the "teniperature adjusting means tiir
adlustmg the temperature of the air bloivn into the vehicle
compartment*'. steps S70 and S90 of FICi 12 confi ure the
"blov er controliing means for automatically controlling the
operation of the blower 8", and steps SZU. S40. and S50 of
FIG. 12 conligurc Uie "blown air tmnperaturc controlluig
means for automatically controlling the operation position of
the air mix door (teniperature adjustin means) 17 based on at
least the detected temperature of the inside air tempemture
detection device 6tyk

10th Embodunmit

liiti 19 shows an inside air temperature detection device
according to the 10th embodiment 'the sensor case 52 is
arran ed on the surface of the vehicle compartment side
(outer surface)in the instruntent panel 50. and the inside air
tcmpcraturc sensor 32 mid thc smisor fan 53. are arrangcxI
inside this seiwor case 52. Thc sensor fan 53 is au clcctnc fan
conftgurcxl by mi axial flow type blowing Ihu 53a and an fan
drivmg motor 536 in the same way as the ninth embodiment

Antnsideairinlet52ahavin latticelikeslitsispmvidedin
the front surface portion (one end portion) of the sensor case
52. and an inside air outlet 50a is provided in a portion located
at the rear portion (other end side) of the sensor case 52 in the
iustnuncnt panel 50. lite smisor Ihn 53 sucks thc insula air
into thc sensor case 52 from thc inside air inlet 52a, then
exhausts the inside air into the inside space of the mstrument
panel 5U froin the inside air outlet 5Uri

According to the 10th embodiment, the transniission ofthe
heat A of the velucle compartment air-conditioning unit 1 to
the sensor case 52 by the instniment panel 50 per se can be
preventcd. Accorduigly. even if the heat insulation cover 54ol'he

ninth emboduncnt is onut ted, at thc umc of the automatic
stoppuig of thc blower 8. a precision ofdetection of thc insula
air temperature of the same extent as that ofthe ninth embodi-
ment can be secured.
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11 th Emboduucnt

In (he 10th embodinlent, the sensor case 52 pmtrudes to the
vehicle compartment side from the surface iouter surface) on
the velucle compartment side in the instrument panel 50. so
there sometimes arises a prnblem in the desi n of the instni-
nicnl panel 50.

11&crcforc, in thc 11th cmboduncni, as shovst In FIG. 20, a
recess 50b sunk to the inward direction ffront side of the
vehicle) of the instrument panel 50 is formed in the instru- IB

nlent panel 50 per se, and the inside air temperature sensor 32
and the sensor fan 53 are armnged incide this recess 50b. A
front surface member 55 formed with an inside air inler 55a
lui vulg 1 a nice-like slits Is arranged a I lhefronl surlace por! ion
junc cnd sale) of lhc recess 50b. I

Accordin to the 11th embodiment, the inside air tempera-
ture sensor 32 and the sensor fan 53 are arranged in the recess
50 5 ofthe instrument panel 50, there til re the pro j ecting shape
of the sensor case 52 accordmg to the 10th embodiment can
be elinlinated and the problem in design of the instrument zo

panel 50 can be solved.
Further. ul thc 11th embodiment, thc transmission of the

heat A of the vehicle compartment air-conditiinning unit I to
the sensor case 52 by the instnunent panel 50 per se can be
prevented. therefore, in view of the precision of detection of'heinside air tempemsture, effects the came as those of the
10th embodiment can be exhibited.

Other I imbodiments
ul

Note that. in the ninth embodiment, use was made of the air
mix door 17 as thc tmupcralurc ad)uslulg means of thc bluwn
mr ulto the vchiclc comparuncnt, bul a known hol velar valve
for aiijusting the flow rnle and temperature ol lhe hot water
flowing into the heater core 15 may be used as this tempera- lc
ture adjus(ing means as well.

Further. if usin an infrared-ray sensor for detectillg the
surface temperature of a predetermined portion in the vehicle
conlpiirnncnl wllhoUI conlacl Bs lhc nlsuh: an lcnlpcld(Urc
sensor. (hc ulsldc nlr lmnpcralure ctm bc precisely delcctcd dc
also ai Ihc linn: of the au lorna bc stopping ol Ihc blower 8.

Further. m the inside air temperature detection device of
the conventional aspirator method shown in Ill&i 21, v hen
the blower 8 is mltomatically stopped. if the detected value of
the inside air temperature sensor 32 is corrected to rhe low dc

temperature side by only the predetermined rario. the

precis-

ionn of thc inside air lcmpcralure detccuon value when thc
blower 8 Is mltomaticdlly stopped can bc unproved.

While the invention has been described with reference to
specific embodiments chosen for purpose of illustration. it
should be apparent that munerouc modifications could be
made thereto by those skilled in the art without departing
front the basic concept Bnd ccope of the invention.

What is clauned Is:

I An autonlatic control type vehicular air-conditioner for
automatically controllmg a tempensture of air blown into a
vehicle compartment and a tlow rate of air blown into the
vehicle comps(tment. comprising:

a blower Ihr blow uig air toward an inside of the veluclc
sccompartment.

tenlperature adjusting means for adjusting the rempermue
of the air blown into the vehicle compartment.

lmnpcralurc conlrolhng means lor automancally control-
ling the tempens(ure adjusting nleans so that the tem-
perature of the air blown in(o the velucle compartment
becoines a target blown air temperature,

judgin means for judging if an air-conditioning heat load
for maintaining a tempemsture in the vehicle compart-
nlcnl iu II set Icnlpcl B IUI c Is w llhnl a nlnuulUUI I ange oi
a prixlelcnnined mnounl or less, basest on Ihc target
bh1wn;ui'cnlpcratul'c.

blower controlling nleans for automatically controlling a
tiow rate of the blolver in accordance with the target
bloivn air temperature ivhen the air-conditioning heat
load is out of the minimum range„

blower slopping means for aulomaucally stoppul thc
blower when Iudging tluil Ihc air-conditionulg heat load
is within the minimum mn e. by using the judging,
nlcBBB, w'Iml'cnl

the blmver controlling nleans maximizes the flow rate of
the biower when the target blown Bir temperature is
lower than a first predetermined tempemsture on a low

tempera (urc

side. continuously van as the flow rate ol'(he
blower in accordance with a change ol'hc target blown
air tempensture lvhen the target blown air temperature is
between the first predetermined tenlperature and a sec-
ond predetermined tenlperature which is higher than the
first predetemlined temperature: and minimizes the flow
rate of the biower ivhen the target blown air temperature
is bclwixn the second prcdelennlncd lcmpcralure and B

third prcdctcrmmcd temperature which ls lughcr than
the second predetermined (emperature,

the Iudging means jud es that the air-conditioning heat
load is within the minimum range when the target blown
air temperature is between the third predetermined tem-
perature and a fourth predetemuned tempemsture which
ls higher flian fllc lhlrd prcdcn:runnel lculpcrBIUIO, so
that saul blower stopping means stops thc blower bases(
on Ihc ludgmcnl.

the blower control line means mini nuzes the flow mate ofthe
blower when the target blov n air temperature is between
the fourth predetemlined temperature and a fifth prede-
termined temperature which is higher than the fourth
prcdelcmlinixl Icmpcralure, conunuously varies Ihc
flow Idn: ol thc blowcl nl Iiccouiancc wuh a cital c of
lhc large( blown air lempcralurc when Ihc large( blown
air temperature is between the fifth predetermmed tem-
perature and a six(h predetermined temperature ivhich is
lfigher than the fifth predetermined temperature: and
maximizes the flow rate of the blower when the target
blown air tcmperaturc is lughcr than thc sixth prcdcier-
nuncd tcmpcraturc. and

transition from Ihc milumum flow rate state of the blower lo
a stop state thereof takes place stepwise

2 I'he vehicular air-conditioner as set forth m claim I,
further co(uprising

a cooling use heat exchanger for cooling the air blown into
lhc vchlclc conlpalnncnn

a compressor ol'a rclhgeralion cycle for cresting B coolulg
slate of thc cooling usc heat exchanger, and

conlpressor stopping means tor automatically stopping the
compressor when judging that the air-conditioning heat
load is witlfin the minimmn msn e.


