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ABSTRACT

A vehicuhsr air-conditioner ivith a pollen mode setting intake
to an mside air mode. vents to a face mode. and a blower air
flov to a liinit maxinnini air flow M I betweeit a mutiinuin air
flov Lo and a maximum air flow Hi (Lo&MI&MZ&Hi). with
an air-conditionin unit provided with a filter for trapping
pollen and blowut clean air from wluch pollen has bccn
rmuovcd from thc vena I o Ibc 1 chicle comp arlmcnk w hcrcby
by starting the pollen mode simultaneously with the start of
the engine, clean air is immediately blown to the vicinity of
the face of the driver from the face vents and thereby the
pollen entering the velflcle or pollen carned into the vehicle in
the vicinity of the face is blown away. the air flow at this time
being a maximum air flow Mf able to bc withstood in tenue of
tcitipciiiniic. scitsdlioii. So d policii Iri:L i:omloi1ablc circ irtlii-
ment bemg created ivithout causing discomfort
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VEHICULAR AIR CONDITIO ttER

i)A( Ktil&OUND Oli 'll Ill 1NVI IN'I ION

SUMMARY OF THE INVENTION
ls

An object of the present invention is to prevent pollen
entering from a door or carried in from floatin in the vicinity
of the face of the driver and thereby to suppress the occur- «I
It:lice ol d hiiv tcvix BIIBck 111 thc lovel;

To achieve the above object, accorduig io a first aspect of
Ihe prcscnh invenuon, thcrc is provided a velucular mrconCh-
tioner provided with blower control Ineans (12b) for control-
ling a blower (12) provided in an air passage (10th) of an
air-conditioning unit (10) and vent control means (17. 19, 21)
for selecting at least one of a plurality of vents (lb. 18. 20)
provided at an end of the ahr passage and controllin the air
from Ihc blow cr so as Io bc blown from 1bc selected 1 ml! to the
inside of a 1 chicle compartment, whcrcui mi opcraluig mode
where a vent able to blow air in the vicinity of the face of the
driver is selected fronl the plurality of vents and a predeter-
mined amount of air Is blown from the selected vent to the
vicinity of the face of the driver in the vehicle compariinent,
that is. a pollen mode. is set and the blower control means and ss
1 mih control means arc opcmtcxt so 01st opcrauon under thc
pollen mode is started along with an ignilion swilch (38) of
the vehicle being turned on

Accordin to this aspect of the invention, along with the
ignition switch being turned on right after the driver enters the tc
vehicle, air is blown by the blov er from a vent able to blow air
to the vicinity of the face of the driver. so the pollen entering
thc 1 chicle comparuncnt along with thc door bemg optaicd
when Ihc drit cr gets Into thc vclucle and Ihe pollen cerned in
deposiicd on Ihc face, hmr, orcloilun of the dnvcr gatling in ss
are quickly blown away from the vicinity of the face of the
driver by the air from the vent Due to this„ it is possible to

I liield of the invention
lilt: prt:SCBI 111VC1111011 ICla ICS 10 d VChlCih 1at 'Ill -Condil IOIICI,

morc particularly relates to a vclucularmr-condiuoncr able to
reduce the effect of pollen on the driver so as to inlpmve
comfon

2 l)escription of the Related Art
In recmlt vctucular mr-conditioners, thc flow of the air-

condhiioning air is mainly being controlled Iakmg into con-
sideration the sensation of temperature so as to rcslixe conl-
filrt in the vehicle conlpartment (for example, see .Iapanese
Patent No. 3430562).

Demands on air-conditionulg comtilrt are beconliag
ton her ln particular, there is a growing need for taking the
health of the driver into consideration. such as by removing
pollen. As a system for this. a vehicular nir-conditioner pro-

20
viding a pollen filter only In the outside air duct to remove the
pollen from Ihc outside mr bclbrc blowing it uito Ihe veluclc
comparuncnh lrds been proposed (for example, scc Japanese
Unexamined Patent Publication (Kokai) No. 8-3 i 0230)

illa system disci osixl In Japmicsc Unexamined Patent Pub-
licanon (Kokai) No. 8-310230 enables removal of the pollen
entering along with the outside air from the outside air duct in
the outside air mode, but cannot remove pollen enteri ng front
a doorwhen the driver opens it to get into the vehicle or pollen
deposited on the face. hair, or clothing of an entering dnver,
that Is, Ihc pollen cerned-in. Therefore, thc pollen catering
from d door or cerned-In fills thc vcluclc comparuncnt and
floats ui the vicuuhy of thc lace of Ihc dover Io cause a hay
fever attack.

kccp thc amount ol'pollen down at least In thc vicuuty of thc
face of the driver (mucous members of eyes, nose, etc.) and
suppress hay fever attacks

ln this case, if the air passe e is pmvided with a filter (40,
40a) fortrappingthepollen, airinwhichpollenisremovedby
the filter wiil be blois n out from the vent. so it will be possible
to enhance thc cffimt ofremot a 1 ofpollen from thc vicinity of
thc tBcc ot Ihc illlvcr.

liurther, if the air-conditioning unit is provided at an
upstream side of the blower with an inside/outside airswitch-
ing door (lta') for switching between an outside air mode
where air from outside the vehicle compartment is introduced
and an inside mode where air inside the vetucle compmtment
is introduced and is prot idtxl with inside/outside air switch-
ing conhml means (I fb) for conu oiling thc inside/outside air
switclnng door, and if. in the pollen nlode. the mside/outside
air switching control means controls the inside/outside air
switclnng door to the inside air mode. even when the vehicle
is In an environment healq with pollen, setting the inside/
outside switching door to the inside air mode will prevent
pollen from cnhenng Ihe tchhclc compartment from Ihc
inside/outside air svstchmg door, so It will be possible Io
enhance the effect ofremoval ofpollen entering the compart-
ment or carried in fmm the vicinity of the face of the driver

Preferably, the blotver control means nlakes an level of the
air ftolv of the blolver at the time of start of the pollen mode a
limit maximum air flow (Ml) set to a magnitude beivveen a
minimum Bir flow (Lo) and d maximum Bir tlow (Hi).

According to this. by nuiking thc flow of air blown Io thc
vicinity of the face of the driver a limit maximum air flow of
a magnitude benveen them ininlunl air flow and maximum air
tlow generated by the blower at the tinle of start of the pollen
mode. it is possible to set the maxinuim air flow by which the
driver would not feel disconlfort taking into considemstion the
smlsation ol'Icmpcrd lure of Ihc driver and thereby possible Io
cflhctclltlv Icluovc pollcll flolll thc vlcluih)'l Ihc f icc ol lflc
dover

1'hat is. in wamlup contml performed by an ordinary air-
cmlditioner right after the ignition switch is turned on, the
blower is kept in the off state for a predetermined time, then
air is blown by the minimum air tlovo Since air is not blown
nght away. thc pollen in Ihe vwuuty ol'thc face of the dover
cinuloh bc removed mid Iherclbre the dnvcr will be exposed to
thc pollcll clilcrlug 01 cBIrit:il Into thc coulpalllucnl. As
opposed to this, accordion to this preferred mode ofthe inven-
tion, a hnlit maxinuinl air flow of a relatively large air flos is
generated without any lvannup contml immediately afier the
ignition switch is tumed on, so it is possible to effectively
rcnlovc pollcll frolu Ihc vlcinltv ihf Ihc fiicc ol Ihc drivel 111 a
S11011 tlluC.

Note that by havuig thc blow cr control means control Ihc
air flow level in the pollen mode so that the limit maxmhum air
flov continues for a first tinle from the start ofthe pollen mode
and then increases along with the elapse of time. a smooth
transition to the usual wamlup mode becomes possible.

Furhlmr, in thc pollen mode, by having thc blower contml
means sch Ihc level ol mr flow dh lhc time of skirt ol Ihc pollen
mode Io the mirumum mr flow (Lo) or stop Ihc blower when
a tenlperature of air blown 10 the vicinity of the face of the
driver falls to a predetermined temperature or less and set the
level of the air flolv to a limit maximum air flott (Ml) set to n

hnayutude between the minimum air floe and maximum air
flow (Hi) when the blow 0 mr Icmpcraturc excccds thc prcdc-
tcnmncd hemp era I u rc. it is possible Io kimp or avoxl ref a rivet y

low Iculperat ore Sir frolll slllklng lht: vicinity ofIhc idco of 1 1lc

driver mid prevent degradation of the air-conditioning com-
fort of the driver
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Prefi rably. in thc pollen mode, tlm air flow is mlcnmltmitly
controlled so that the flow of atr blown to the viciiuty of the
face of the dover is sivitched between the limit maxinnun air
flow (M I ) set to a magnitude benveen the inininnun air flov
(Lo) and the maxinuun air flow (Hi) and a first Bir flow of a
level smaller tlnn the limit maximum air flow.

According to this mode ol'hc uivenlion, suicc air of thc
relatively large limit niaximmn air flow intermittently strikes
the vicinity of the face of the driver right after the ignition
sivitch is nimed on. it is possible to avoid discomfort caused
by a relatively large flov of air continuously striking the
i icmily of tlu: face of the dnvcr and to rcmove Ihc pollen from
thc vie unly of lhc face of the driver w i thou I greatly dctrac1 uig
from Ihc I'ccling ol'omfort of thc dnvcr.

This intermittent air flov control may also be performed by
I

having the blower control means switch the level of the air
floiv of the blower between the at least iwo levels of the limit
maxumim air flow aud iirst air flow or by having lhc vent
control ments altcrnatcly switch bclwixna period ofblowuig
air of the limit maximum air flow: from a selected vent able to 2O

blow air to the vicinity of the face ofthe driver and a period of
blowing air from a vent other than the selected vent

Prcli rably, proto sion is made of a pollen mode alar! switch
(39/ k and Ibc pollen mode is started by operation of Ihe pollen
mode start switch by flm driver.

According to tlu s mode of the invention, the pollen mode Is

started inunediately by the dover operating the pollen mode
start switch at the desired time, so when desiring to remove
pollen milcnng Ihc window when opemng il lo pay the loll at
a loll booth on u lughway clc.. il ts possible lo mterrupt the
ordinary air-conditioning control and operate the air-condi-
tioner in the pollen mode

Further. ifproviding a pollen sensor (36) for mensunng an
amount ofpullen in the vcluclc comparlmcnl tmd slarung the is
po1 lett iniidl: w licit Ilic Bmo Util ol po1 lett iiicil sUrcd caeccls il

predelcrmuu:d amount, in Ihe same way as with lhe pollen
niode start switch, it is possible to internipt the normal air-
conditioniim contml and operate the air-conditioner in the
pollen mode when the amount of pollen entering, the vehicle so
conipartment becomes large while the vehicle is rumfing in
Ihe outside mr mode or when thc tunounl ofpollen earned in
by the driver becomes large when thc vehicle is stopped.

In this case. if ending the pollen mode when the amoiuit of
pollen measured falls to a predetermined amount or less. it is Bs

possible to automatically return to the normal air-condition-
ing control.

Alternatively, if ending the pollen mode after an elapse of
a preset timer time fmm the stats. it is also possible to auto-
niatically return to the normal air-conditioning control o

According to a mode ol Ihe invention, Ihe operation under
thc pollmi mode is given pnonly over lhe determined vent
mode lo calculute the basic uugcl value ol'Ihc air-condition-
ing control and to select the vent

s.
According to other mode of the invention. Ihe operation

under the pollen mode is pertormed by intemiptiiig the air-
condilioning control, in the normal milo moCk, to calculate
tlic biisic IBrgcl valUO ol lite Bir-coiidilitiiiiiig ciiiiliiii iiiid lo
select the vent so

According to still other mnde of the invention. provision is
made of a judpnent means for jud iiig the opemtion require-
ment under Ihc pollmi mode, Ihc I udgment means Iudges the
Icxluirciliciil w licit lite Igiiilioii sw licit n liiiiicd oii. w licit llic
pollen mode sturt switch is operated. mid v;hmi a predetcr- ss
niined signal has been output fmm the pollen sensor, and the
operation under the pollen mode is then performed.

Note thai Ihe rclcrcnce numerals ui purcnthescs aller thc
above means show the correspondence ivith specific means
described in the embodiments explained below

'I'hese and other objects and features of the present inven-
tion will become clearer from the following description o fthe
preferred embodiments given ivith reference to the attached
ilraw iiigs.

BRIEF DESI 'RIPTION OF THE DRAWINGS

FICi 1 ts a view ol'hc overall system ol' vclucular air-
condiltoncr of a lirsl embodiment of Ihc prcscnl uivcnlion:

FICi 2 is a pcrspccuvc view ol'he inside of a vehmle
cmnpartment;

lilli 3 is a flov, chart of a main routine of air-conditioning
control:

FICi 4a is a araph of the control characteristics in an auto
mode and shows a blower voltage charactcnsuc,

FICi 46 Is il gt Jpli ol llic coiilt'ol cliaractcris lice iii Bii tiiuo
mode and shows mi uitakc mode charactenslic,

lilf i 4c is a graph of the control chamscteristics in an mito
mode and shoivs a vent mode characteristic;

FICi. 5 is a graph of the control chamscteristics in a pollen
mode in the first embodinient of the present invention:

FICi 6 isa view ofthc slate win rc cleanair stnkes the arcs
iii flic viciiulv ol tlic lace ol lite driver,

FICi 7 is a graph showing thc rate of pollen reduction
versus time;

lilli 0 is a graph of the control characteristics in a pollen
mode in a second embodiment of the present invention;

FICi 9 is a graph of the control chamscteristics in a pollen
mode tn a tlurd emboduncnl of Ihc present invention, and

FICi 10 is a graph of the control charactcnsucs ui a pollen
mode tn a fourth cmbodnnenl of the prcscnt invention.

DESCRIPTION OF THE PREFERRED
I!MBODIMI.N'I )

FICi 1 is a view oflheoicrall syslcmol'alirstcmboduuenl
of flm prcscnt invention, wlule FICi 2 n a perspccltvc view of
the uisidc of a vclnclc compartnu:nt First, in the vclucular
air-conditioner of the hrst embodiment, an air-conditioning
unit 10 mounted in the vehicle compartment will be
explained. An inside/outside air switching box 11 ts arranged
at mi upstream-most side of the flow of air of the air-condi-
tioning unit 10. Inside the switching box 11. a plate-shaped
inside/outside air switclnng door litt n ptvotably provided.
Thn inside/outsulc mr swtlclmig door lla is dnvcn by an
actuator I lb coniprised of a servo motor and switches
betweett introduction of inside air (air inside the vehicle com-
partment) and that of outside air (air outside the vehicle
compartment).

A blower 12 Is Biraiigcd Bl llic ilowiislrixiiii side ol flic
inside/outside air switching box 11 'I'his blower 12 is com-
prised of a centrifugal blower fan 12a and a dnve motor 32/t
and blows air sucked in from the inside/outside air switchin
box 11 through an air passage 10a in the case of the air-
condiltotung unit 10 toward the inside ol'thc vcluclc compatt-
tiiCiil.

A filter 40 is arran ed right before the blower 12 at its
upstream side. By having all of the outside air or inside air
introduced from the inside/outside air sv itching box 11 pass
tluough llus lillcr 40. Ihc pollen or dust contmncd ui Ihe
outside atr or insulc mr is trapped. Further, tins tilter 40 is
given a pollen allcrgcn deacuvating substance lbr dcacuval-
ing the allergens causing hay fever attacks (for example, a
phenolic polyiner etc.) This pollen allergen deactivating sub-
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stance bonds w&th thc active sites of thc pullen allergcns to
deactivate Ihe allergens 'lilerefore, even if pollen once
trapped on the tilter 4U again enters the air. that pollen has
been deactivated by the pollen aller en deactivating sub-
stance and therefore will not cause hay fever attacks at the
driver. In this way„air passed through the filter 40 is blov n
into ihe 1 clue l c compartment as clem& air.

Note tluit tlus tilter 40 may bc arranged at any loca! Ion &n

the air passage lfln so long as it can filter all of the air in the

air pass 1 e 10&& I 'or example. as shoivn by the broken line 4(tn
in I&l(i 1. it may also be arranged right after the blower 12 at
its downstream s&de

In the air passa e IUO of the air-conditionin unit 10. an
evaporator 13 &s arranged nght after the blower 12 at &ts

downstream s&de, wlulc a hcatcr core 14 is arranged al thc
do&vnstreanl s&de of the evaporator 13 'I'he evaporator 13

filrms a cooling use heat exchanger and cools blown air by a
low pressure refrigerant of a known refrigeration cycle
absorbing heat fmm the blown air and evaporating. The heater
core 14 fonna a heatin use heat exchanger and heats the
blown air using warm water (coolulg water) from the not
show'n vehicle cng&nc as a hoar solace.

At the upstream side of the heater core 14, an air mix door
15 servin as a blown air temperature adjusting means &s

pivotably provided 'I'he opening degree of this air mix door
15 is adjusted by the door being driven by an actuaror 15a.
Due to tlfi s, the ratio of the air passing through the heater core
14 and the a&r bypass&ng thc heater core 14 is adjusted to
ad(us& the tmnpcrature of the mr-condiuoning mr blown ulto
the vehicle conlpartment

At the downstream most s&de of the air-conditioning unit
(0. a defroster door 17 for opening and closing a defrnster
vent 16 for blowing air-conditioning air to&sard the front
windo&v glass 4&/, a face door 19 for opening and closing a face
1 cnt 18 Ibr blow ulg a&r-cond&t&oning mr to thc vicimty of the
faces of drii crs and thc&r upper torsos, mid a foot door 21 for
ope&ung and closing a fi&ot vent 20 for blow mg air condition-
ing air toward the feet of the driver are provided

1hese doors 17, 19, and 21 filrm the vent control means and
are opened and closed in association by the conmton acn&ator
22 tlmlugh a not shown hnk mechanism. By rhe open&ng/
closing operation of these doors 17, 19, mid 21, thc knuwn
1 wit modes are switched m&d sct.

Attic ilpploxullatc ci ntcl ul thc lcfi n ht (w with) luce&ion
of the vehicle above an instniment panel 3 arnlnged at the
fm nt o f Ihe vehicle c unipart ment, two center face vents 24. 25
are arranged. Further, in the vicinity of the nvo ends in the
left-right direction of the vehicle above the instrument panel
23. sale face vents 26 and 27 arearrmlgcxi. These center and
side face vents 24 to 27 are supplied w&&hair-cond&honing mr
tluough thc face vent 18. Note that thc mr-cond&tiomn un&t

10 is mounted at the space m side fnl m the instrument panel 23
in the vehicle compartment l&urther, I 1(i. 2 shows other vents
as an instnnnent panel top vent 28 and ceiling vents 29. These
&vill be explained later as another embodiment.

Next. explainu&g the electrical conirol u&ut ol'lm presmlt
mnbodimcnt. an a&r-condit&oning co&urollcr (mr-cond&tioner
ECU) 30 is a control means comprised of a nncrocomputer
and its peripheral circuits. 'I'he air ciulditioning cnntrnller 30
stans operating s&multaneously with the ignition switch 38
being tumed on so as to start up the vel»cle en ine. Tlus
air-conditioning controller 30 controls the operations of the
act ua tora 1 1b, 1 5a, m&d 22 and the blower drive motor I 2b by
processing based on a predetcrmuled conlrol progr un in the
noel oconlputcr

Further. Ihe air-co adit&omn8 controller 30 receives as input
signals fmm venous types of sensors detecting the envimn-

mental cond&t&onsaffi clulgthcstatcofa&rconditioning&nthc
velucle compartment Specifically. the input signals from an
ins&de air teinperature sensor 31 for detecting the tempenlture
'I'r of the air inside the vehicle compartment (inside air tem-
perature), an outside air temperature sensor 32 fnr detectin
the temperature Tam of air outside the vehicle compartment
(outsnlc a&r tcmperaturc). ml evaporator tempcmture sensor
33 for dctcctulg a temperature Tc of a&r blown out from the
evaporator 13, a water temperature sensor 34 for detecting a

in water tenlperature T&v of Ihe heater core 15. a sunlight sensor
35 for detecting an amount ofsunlight I's striking the inside of
the vehicle compartment, a pollen sensor 36 for detecting the
amount of pollen (or the concentration of pollen) inside the
vcluclc compartment, and a blowulg tcmperaturc sensor 37
provided at thc downstrenm-most side of thc mr-conditiolung
unit 10, for example, the side face vent 26 (or 27) for detecting,
the temperature of the air blown out from the vents are input
to the a&r-conditioning controller 3U

Note that the pollen sensor 36 &s a known small sized
zc optical sensor lvhich fetches air including pollen into a mea-

surcmcnt chamber, irrad&ates the mcasurmnent chamber w&th

laser hght, and detects thc light scaucrcd by thc sphencal
pollen grains in t&vo axial directions so as to measure the
amount of pollen in the measurement chan&her

An air-conditioning control panel 39 is arranged in the
vicinity of the instrument panel 23 in the vehicle compart-
ment. It & s provided with a plurality of opemlt&ng members 39u
to 39/fi&r mam&el opera (ion by the dnvcr. Operating signals of
thcsc plurahty ol'operating members 39u to 39/arc input to

lc the air-conditioning contmller 30 'I hese plumlhty of openlt-
ing members specifically include an AU I'0 switch 39u filr
setting an autonlatic control state of the a&r-conditioner a
temperature settin switch 39b for settin the temperature
ins&de the vehicle compartment to a set tempemlture Tact

li dcs&rixl by the dnver, an ulsidc/outs&de a&r sw&tch 39C for
act tulg an ulsulc/outside air mode, a vent mode sw&(eh 39d lor
scttulg a vmlt mode (face. bilevel, loot, fool dcfrostcr,
defroster), an air tiolv s&vi &eh 39e for sett&ng an air flo&v from
the blower 12 and a pollen mode start switch 39ffor instruct-

so ing the start of operation in the pollen mode explained later,
etc

Note that thc pollen mode starl sw&tch 39/ may bc a dedi-
cated pushbu& ton switch prox ided on thc &nstrumcnt panel 23
ctc ormay bee touch switch(not shown) ofana&r cond&t&on-

ing control panel 39 displayed alternately with a navigation
map etc on a touch panel type nevi ation screen

Next. the operation of the present embodiment will be
expla&ned based on the above confi uration. FICi. 3 is a flow
chart of a main rounnc cxecutcd by the a&r conditioning con-

c troller 30. Tlus control routine is started when thc igni&&on

switch 38 of the vclnclc is tun&cd on and &s rcpcatcd at pre-
determined periods

l&irst, at step Sl, the fla, timer. etc. are initialized. At the
next step S2, the operation signals of the operating switches

&1 39a to 39fof the air-conditioning control panel 39 are read. At
thc next step S3, thc detccuon signals ol the mlv&ronmental
conditions of the vchmlc are read I'rom the sensors 31 to 37
C&C

Next, at step S4, it is judged if operation under the pollen
ic mode is required. Specifically, it is judged that openltion

under the polien mode is required when the ignition switch 38
has lust been turned on, when the pollen mode start switch 39f
has bccn operated. when the amount ofpollen detcc &cd by the
pollen sensor 36 has become larger than n prcdctcrnuncxt

si vahlc. ctc.
Note that the pollen nlode start switch 39f &s used tilr

intermpting the normal air-conditioning control and starting
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operation under the pollmt mode by dnver operation when
desirina to remove pollen entering the compartment fnim the
window when opening it to pay a toll at a toll booth of a
hlghivav etc

The pollen sensor 36 is used for interntpting the nomtal
air-conditioning control and starting operation under the pol-
len mode whml thc amount of pollen enlcnn lhc vehicle
comparlmenl from thc outside biwomcs great wlule the
vehicle is running in the outside air mode or when the aniount
of pollen carried inside becomes great when the driver gets 10

into the vehicle while the vehicle is stopped.
Further. at step S4, if the operation under the pollen mode

has alreadystarted and the elapsed time is within a predeter-
mined timer lime (for cxamplc, 4 minutes), Il is jud cd lhal
opcraiion under lhc pollmt mode Is required mtd the roulinc I

pmceeds to step Sl I
When it is judged at step S4 that opemat ion under the pollen

mode is not required. the routine proceeds to step S5 for
operation under the normal air-conditioning conrml (auto
mode). 20

At step S5. the target blown air temperature 'I'AO of the
air-conditioniag air blown into the vehicle comparunent is
calculated 'I'his target blown air temperature TAO is the
blown air temperature required for maintaining the inside of
the vehicle compartment at a set tempemntre Tact of the 'cmpcralure selling switch 39b mid is lhe basic largel value of
thc mr-conditioning control. Tlus target blown air tempera-
ture 'I'AO is calculated by the following knoivn tiirmula (I)
based on the set teniperature 'I set set by the temperature
settina sivitch 396 of the air-conditioning contnil panel 39 io
and the inside air temperature Tr. the outside air remperanue
Tam, and the amount of sunli ht Ts relatin. to the air-condi-
uorung heat load detix lcd by thc diffi:rem smlsors.

Tan Ktm Tsrr—Kr Ti —Kvm Tsm—K's+C tl)
31

where, Kset„Kr. Kam, and Ks are control gains and G is a
colTccnon colm(all(

Next. at step )6, the voltage applied to the motor 12/I fbr
driving the blower 12, that is, the blower voltage, is calculated
as shoivn in FICi. 4A based on the above tnr et bloivn air so
temperature TAO. This blower voltage can be set to raise the
spccdofthcblowerdnvcmotor12b, thalia,thcmrflow ofthc
1 I hlclt: conlpalttncnt blown tilt, In thL'ow tcnlpci'BtUI C rc lon
and high temp erat urc region of lhc target blovn air I cmpcra-
ture 'I'AO and lower the air flow in the ioterinediate tempera-
ture region Note that the level of the blower voltage is deter-
mined so as to generate an air flow in the range benveen the
maximum air flow Hi and minimum air flow Lo able to be
generated by thc blower 12.

Next. at step S7, the inside/outside air intake mode (inside/ 0

outside air sw itchi ng door position I is determined as shown in
FIG. 4B based on the target blown air temperantre TAO.

Next. Bt step Sg, the target opcnm dcgrce SW of the mr
mix door (A/M door) 15 for making, the temperature of the
air-conditioniag air blown out into the vehicle compartment is
the target blown air temperature TAO is calculated Specifi-
cally, the target air mix door opening degree SW is calculated
by the folloit in formula (2) based on the blown air rempem-
turc Tc of thc evaporator 13 (dctectcd tcmpcrature of evapo-
rator tcmpcraturesmtsor 33), wanu water lcmpcralurc Tw of rc
the beater core 15 (detected teniperant re ofwater temperature
sensor 34). and target blown air temperature 'I AO

SII' (rt'to-t; tr(TB-21))r li!Ixwj

Next. Bt snp S9, the vent mode (vent damper position) is si
detemtined as shown in 11Ci 4('ased on the target blown air
temperature 'I'AO 'I'he IIA('I i (face) mode of Ill(i 4C's the

mode Ibr blow utg air-conditioning air from thc Ibce vcni 18.
the 11/I, (bilevel) mode is the mode for bloiving air condition-
ing air from both the face vent 18 and the foot vent 20, and the
IIOO I'foot) mode is the mode iiir blowing air-conditioning,
air from the foot vent 20. At the time of the foot mode, it is also
possible to blow out a small amount of air-conditioning air
from lhc defroster vent 16.

Furllmr. al slap S10. control signals are output lo lhe Lxluip-
ment under control to drive the equipment under control

On the other hand, when it is judged at step 84 that open-
tion under the pollen mode is required, the routine pmceeds to
step SII where the various contml signals are set for opera-
tion under the pollen mode, then the routine proceeds to step
S10. Spccilically, in tins cmbodimmit, at step S11, thc contml
shown by the graph of 1bc pollen mode of F ICi. 5 Is per forntcxi
by uiterniption of the air-conditionin control in the normal
auto mode.

Note that at step 11, the elapsed time of the operation under
the pollen mode is counted. It is judged that the operation
under the pollen mode should be ended at step S4 based on
tlus clapscd lime.

FICi 5 show s lhc control characlcnslica in llm elapsed time
from ignition ON, that is, the start ofthe vela c le engine. In the
figure, the broken line shows the cltanacteristic in the normal
air-conditioning contml mode mit utilizing the pollen mode,
that is. the auto mode. That is. in the normal auto mode, for
warnntp control. the blower 12 is stopped (turned off for a
prcdctcrnunc&I time from ignition ON (In thc cxamplc ofFIG.
5, I nunulcj. the blower 12 is sct to the minunum air liow Lo
from I minute to 2 niimites from the start. then the air floiv is
increased along ivith time.

On the other hand, in the pollen mode in the present
embodiment. the inside/outside air switchin door 11a is
switched so as to make the intake mode the inside air mode,
the opcnutg dcgrce of thc actuator 22 for swilclung vents is
dclcrnuncd lo make thc vent mode the lace mode, and lhc
blower voltage of thc blower 12 is scl so that thesuitc of thc
linut maximum air flow Ml is continued until a first time (3
nunutes) from the start, then the air tlow is increased along
with time and then the pollen mode is shifted to the nomial
auto mode when the time counted by the timer becomes for
cxitnlplc 4 nlintltcs.

This linut maximum air flow Ml is mt air flow bctwccn thc
minimum air tlow Lo and maximum Bir flow Hi able to bc
generated by the blower 12 and is set in advance as the
maxinnim air tioiv by ivhich the driver ivill not feel discom-
fort considering the sensation of temperature of the driver.
This for example may be set as the air flow Ml v hen deter-
numng the two levels M1;md M2 to bc Lo&MI&M2&Hi
bclwiwn the nunimum air flow Lo and thc maximum air flow
Hi. Further. thc first nme (for example 3 nunulcs) dunng
which the limit niax imum air tlow M I continues may be set to
match with the air floiv increase characteristic in the normal
warnntp control so as to obtain a comfortable vehicle com-
partment space without detracting fmm the sensation of tem-
pcraturc of thc driver.

Note that for other control factors (target blown air lcm-
pcraturc TAO. A/lVI door 15 opcnuig degrcc, eic.). thc contml
amouiits in normal air-conditioning coittrol aic set.

As explained above, the operation under the pollen mode is
started by the ignition switch 38 being turned on, the opera-
tion of the poilen mode startingswitch 38f. or the increase in
anloUnt 01 polILU Bs dclcnnincd bv lhc polhcn scnsol 36. As
shown ui FIG. 6, ut lhc msidc air modcr clean air PBSSL&I

lhrotl gh thc IIII I I 40 la blow n low BI'4 lhc vicinity'f thL'Bcc 01
the driver froin the center and side face vents 24 to 27 at the
litrllt IllaxltllUIII 'ltr flow M 1. DUL'0 this, ltl thc vienitty'f thc
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face of the driver, clean air in which the pollen is trapped or
clem& air including deactivated pollen is blown. so pollen
carried in by heing deposited on the face or clothes etc of the
driver is blown away by this clean air and an etna&sphere v ith
little pollen is formed around the driver and thereby hny fever
attacks are effect&vely suppressed. At tlfis time. the flom ofair
blown out along m &th Ihe start of Ihe pollen &s sel lo lhc lim&l

maxumim air flow M1 (Lo&1111&M2&Hi), so thc maxinuun
air flow v hich the driver is able to stand in teuns of sensation
oftemperature strikes the vicinity of the face and therefore the I a

pollen in the v&cinity of the face is efliciently bloivn away.
FIG, 7 slmws the mote of reduction of hog weed pollen

measured in the vicinity of the face of a driver in an actual
3 chicle. Thc state ol change along m ilh lime ol lhe amount of
pullen under venous comhl&ons &s shown assumin lhc time I

when the i nition smitch 38 has been nirned on. that &s, the
tinie of start of the pollen mode. to be the 100% amount of
pollen Note that in lilti 7, the curve A shows the case of the
outside air mode without using the filter 40. the curve B shows
the case ofthe outside air mode passing the air tluough a tilter ic
40 milh a 95% pollen removal cfliciency, mid tlm curve C
shoe s Ihc case of thc pollen mode composed ol'lhe u&side mr
niode passing the a&r through the filter 40 with the same
efliciency In the curve A, the pollen reduction rate is satu-
rated at 80% after 2 minutes fnim start After this. the an&cunt
ofpollen is not reduced. In the curve B. the pollen reduction
rate reaches 20% afler 4 mi mites from start. but is saturated at
&I&is I'iiux Tlicrcfoi'c, flic curve B Bi&0 &lie ciirvc A sliow tlic
difference based on Ihe prcscncc or abscncc of the filter 40.
)&rom thi8 by blowing clean air passed through the tilter 40 to &o

the vicinity of the face of the driver. the amount of pollen

float

in in the vicinity ofthe face of the driver can be reduced
to 20% from initial rate afler the elapse of4 minutes from the
st'Irt.

Further; milli opera&toit iliidci 11&c polloi& &&&&a!c of curve C, &i

sm'i&el&&rig lo &lie i&is&dc Bii iiiodc ci&Bblcs &lie ciilry iif pi&licit

from lhc outs&de air duct (&aside,'outs&dc mr switclnng box 11)
to be completely prevented, so it is learned that the pollen &s

almost completely eliminated after 3 miin&tes from the start.
That is. in the pollen mode, there is the effect that the entry of so
pollen from the outside is inhibited in the inside air mode and
the blowing of clean a&r passed fluough thc filter 40 to thc
3 ic&nil y

ol'the face rcmove s thc pollen lbom Ihe v &emily o f thc
face of the dnvcr to create a pollen-frcc comlbrlablc space
and reduce the stress on the driver.

Second Embodiment

The second embodiment oi the present invention does not
make the bloivn air flow at the time of the start of the pollen o

mode Ihc flal lim&t maxuuum mr flow Ml hke ui lhe first
mubodimcnt. but adlusts &I u& accordance with Ihc blown mr

lamp era lure. &n peru euler low era the blown mr flov, when thc
bi oivn air tempensture is low. I'he point ofdifference from the
fir t embodin&ent lies in the air conditioner controller 30 o&fly

determines the instruction (blower air flow level) to be given
to the nuitor 12(& for driving the blower 12 using, the detected
tcmpcralurc ol'hc blown air tcmperaturc sensor 37. The rest
ol'thc coniigurstion (FIG. 1 to FIG. 4) &s smular to the lirst
cmbodimcnt. Therefore, below, only the point of difference io
will be explained

FIG. 8 is a view of the control characteristics of the pollen
mode ui the second cmbod&ment. In Ihc same way as Ihc lira&

cmbodimcnt, as thc &gruuou switch 38 is uimcd on, lhc pollen
mode &s siartcd, whcrcupou thc uilakc mode is set to lhe uis&de Si
air mode and the vent niode is set to the face nxide liere, in
the second embodiment. akmg &vith the rise in the blown air

tcmperaturc as dctcrnnn xl by the blown a&r ttaupcra lure sen-
sor 37 according to the rise in the water tempensture, the air
tlom is set to the minimum air flo I o wlule the blown air
temperature is lower than a predetermined value 'I'I, (fiir
exmnple, the icing point) and is raised to the limit maximum
a&r flo&v Ml when the bloxvn air temperature exceeds a pre-
dclcrnuncd value TL. Further. after 3 minutes from thc suiu,
iu the same may as Ihc lira& embod&menu control &s pcrfor&ucx)
to uicrease the air flow fmm Ml along with tin&e.

l)ue to this, it is possible to prevent the driver from being
discomforted due to the sensation of temperature when the
blown air flow is large when the blown air temperature is low
and possible to increase the air flow to the limit maximum air
flow 1111 when the blown air tcmperaturc is thc prcdclernuncd
tcmperaturc TL or more so ss to remove thc pollen from thc
vicinity of the face of the driver and create a comfortable
space

Note that a comfortable space can also be created by stop-
ping the blower 12 &shen the blown air temperature is the
predeteunined value TL or less and increasing the blown air
flow lo thc linul maxmium mr flom Ml ui the same may as
above when thc blov,n air lcmpcralure is thc prcdctcrnuncx)
value TI, or &nore

Third Emboduueut

Thc third embodiment does not make thc blown a&r flow in
a predetermined period after the start of the pollen mode a
cmistant liinit maximum air floiv M l. but perfouns intermit-
tent controi so as to switch the blov, n air flow between the
lim&t maximum air flow Ml and a first air flow smaller than
thc limit maximum air flom M1. Thc pouit ofd&ifcrcnce I'rom

thc lirst cmbodimcnt lies only ui thc &ntcnn&ucnt flucluat&on
of thc lcvcl ol'thc blow cr mr flom used as the &nstrucuon g&vcn
to the n&otor 1 Zb for driving the blower 12 serving as the
blower control means by the air-conditioner controller 30
The rest ofthe configuration (FIG. 1 to FICi. 4) is similar to the
first embodiment. Therefore, only the points of difference
w&ll bc explained below.

FICi 9 is a vum ol'Ihc control charactcrist&cs of the pollen
mode ui the third embod&ment. That &s, u& the third embodi-
ment, when the io nition switch 38 is turned on and the pollen
nxide &s started. the blown air flow fron& the face vents 24 to 27
is controlled as shown in FIG. 9 so that the hmit maximum air
flov Ml and a first air floxv changing along with time com-
prised by the air flow in normal warn&up control are repeat-
edly allemalcd eaCh 20 seconds

I'herefore, up to I minute after the start. the )in&it n&aximum
a&r flom M1 and the first air flow comprised of "ofi" (air
flov =0) are repeatedly alternated. From I minute to 2 min-
utes, thc first a&r flow composed of the muumum a&r flom Lo
and lhc limit maxunum mr flow Ml are repeatedly a)terna&&ah

After flus, from 2 minu ice lo 3 minutes, the lim&t maxunum air
tlom M I and an air floiv increasing along w&th tin&e are repeat-
edly alternated, while fron& 3 n&u&utes to 4 n&inutes, the air
flow &s made one which increases along w&th time. Further,
from 4 minutes on. the pollen mode is slufled to the normal
Bi&to iuodc.

In this way, in the third embodiment, m the pollen mode,
the air flow is intern&ittently controlled so that the air flow
from the center and side face vents 24 to 27 alternates repeat-
edly between the limit maximum air flow M and "oft" or I o,
whcrcby thc hmil max&mum air flom Ml w&ll uol conunu-
ously stoke the v&ciruty of lhc face ol'he dnvcr and thc air
flow w &11 change uil crm&I&sully. so Ihc pollen &n Ihc v&c inity of
the face can be reduced without greatly detracting from com-
fort
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Fourth Embodiment

'(lie fourth enibodiment does not intermittently change the
level of the blower air flow of the blower 12 like in the third
embodiment. but sw itches the vents. that is. switches between
the face vent and other vents such as the foot vent so as to
substantiicly intermittently change thc blovni air flow from
thc face vent. Thcrcforc, the point of difference from thc lira(
embodiment lies only in the air-conditioner contmller 30

iving instnictions to the actuator 22 for driving the doors 17, IB

19. and 21 serving as the vent control means in the pollen
mode. The rest of the configumtion (FIC(. I to FICrh 4) Is
simiLer to the hrst embodiment. Therefore, only the points of
difference w ill bc explained

below .

FIG. 10 Is a vtcxi of the control clmractcristics ofthc pollen
mode in the tiiurth embodiment. That is, in the fiiurth embodi-
ment, when the Ignition switch 38 is turned on and the pollen
mode is started, the vent mode is switched between the face
mode and the foot mode for example every 20 seconds The
change in the blower voltage in the poflen mode at tlfis time Is Io
a charac(enatic snnilar to thc blower voltage clwractcnstic
(FIG. 5j of the first cmbodnuent, so thc mr flow from the
center and side face vents 24 to 27 changes intermittently
similar to the third embodinient (1 i((i. 9) as a result

In this ivay, in the fourth embodiment. by alternately
changing the vent mode intermittently between the face mode
and the foot mode. intermittent control is performed so that
Ihe blown air flow Irom the face vent alternately changes
bctwcmi thc limit maximum air flow Ml Bnd the lira( air flow
comprisedoftheairflow 0 flherefiire.inthesamewayasthe Ic
third embodiment. the limit maxinnun air flow Ml v ill not
contimiously strike the vicinity of the face of the driver and
the air flow will change intemtittently, so the pollen in the
vicinity of the face can be reduced without greatly detracting
from comfort. ii

Other Embodiments

In the above cmboduncuts, thc example was shown of a

pollen mode in which thc vents for blowuig clean mr to the so
I icmity of the face of thc dover were made thc center mid side
face vents 24 to 27 provided at the instmment panel 23, but the
invention is not limited to this As shoivn in (IIG. 2. air blown
out front the defroster vent 16 also stril es the vicinity of the
face of the driver, so may be used to remove the pollen from B-

the vicinity of the face. Alternatively, it is possible to use the
I I lit 28 Bt (IIC top SIIIIBI C Of tlii'IIS(itlllli lit pallCI, CoillpnSI'8
of a large number of small holes in thc top surface of thc
instrument panel 23 and used as a vent of air blown front the
air-conditioning unit 10 'I'hat is, the air blown from the vent
28 on the top surface ofthe instrument panel is also sent to the
vicinity of the face of the driver as an inteuuediate vent
between the defroster vent 16 and the face vents 24 to 27 so as
to bc able to remove thc pollen fmm flie vicuuty ol'he lice.

I'urther. for exmnple air blown froin ceiling vents 29, 29n s

provided at the ceiling part at the tops of the doors or above
the driver is also sent to the vicinity of the face of the dnver,
so can also be used to remove pollen from thc vicuuty of the
face of the driver. Note that thc mr blown out from thc ceil uig
tents 29 may bc blown from the air-condnionmg unit 10 ic
pmvided at the front of the vehicle compartment shov n in
II I Ci. I through a duct buned in the chassis (not shown( or may
be biotin from an airconditioning unit (not shown) provided
separately at the think at the rear of the vehicle.

While the invenuon has bccn dcscnbed v;Ith refcrcnce to si
specihc enibodinients chosen for purpose of illustration. it
should be apparent that numerous inodifications could be

made tlmreto by those skilled in thc Brt without dcpartuig
from the basic concept and scope of the invention

Wllat IS CIBIBICd IS.

I A vehicular air-conditioner con(prising:
blov er control means for controlling a blower provided in

an air passage of an air-conditioning urut,
vent contra i means for selecting at least one ofa plurality of

vents provided at an end of said air passa e and control-
ling thc iur from snid blower so as to bc blown from said
sclcctcd vent to an insnlc of B vehicle compartment,

an air-conditionin controller which controls opemtion of
the blower control means and the vent control means
bascxl on a prcdctennincd control program: wherein

a pollen inode is set by the air-conditioning controller
where a vent able to bloiv air to a vicinity of a face of a
driver is selected from said plurality ofvents by said vent
control means and a predetermined amount of air is
blown from said sehx (cd vent to the viciiuty of thc face
of thc driver m saul vehicle comparunent and said
blower control means and said vent control means are
controlled by the air-conditioning controller so that
opemtion under said poflen mode is started when an
Ignition sv, itch of said velucle is initially tumed on;

saul blower control mc;ms Is controfled by thc air-condi-
tioning controller to nuikc a level of air flow of said
blower at the time of start of said pollen mode a limit
maxinnun air flow set to a magnitude between a mini-
mum air floiv and a maxinnim air flow:

saul blower control mc;ms Is controfled by thc air-condi-
tioning controller to conuol the lcvcl ol'air flow ui said
pollen mode so that said limit maximum air fiow con-
tinues for a specihed time from the start of said pollen
mode; and

after Bll clap sc of a plcsc( tlllic frolll tile still( ol BBld pollcil
mode, said air conditionina contmller ends said pollen
mode and said air conditioniim controller controls said
blower control nieans and said vent control means so
that operation under a normal auto mode of said vehicu-
lar air-conditioner is set.

2 A vehicular air-conditioner as set forth in claim 1,
wherein said air passage is provided with a filter for tmpping
pollen.

3 A vehicular air-conditioner as sct forth in clanu I,
whcrcin.

said air-conditioning unit is provided at an upstream side of
said blower with an inside/outside air switching door for
sivitchin between an outside air mode where air from
outsnlc saul vcluclc compartmmit Is unroducixl and an
uisidc mode where mr inside said vcluclc compartment
is introduced and is provided with inside/outside air
switching contiol means for controlling said inside/out-
side air sivitching door, and

in said pollmi mode, said uisidc/outside air switching cun-
trol means controls smd uisidc/outside air switchuig
door to said inside air mode

4 A vehicular air-conditioner as set forth in claim I,
whcrcin, in saxi pollen mode. said blower control means sets
the 1cvc1 of air flow nt thc hme of start of sa Id pollen mode to
the mininnun air flow or stops said blower when a tempera-
ture of air blmvn in the vicinity of the said vent falls to a
predetermined temperature or less and sets said level of air
flov to the limit maximum air flov, when said blown air
temperature exceeds said predetemuned tempemture,

5 A vehicular air-conditioner as sct forth in clanu I,
wherein, in said pollen mode. the air flow Is intermittently
cmitrolled so that the flow of air blown to the vicinity of the
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Face of urid driver rs switched bclw ccn Ihc limit maxunum air
flow and a first air flow of a level smaller than said linlit
maxinnlnr air flow

6. A vehicular air-conditioner as set forth in cLsim 5,
whermn sard blower control means internnttcnlly controls
said mr flow by switching thc level of air tlov, of sard blower
betiveen the at least two levels of said limit maximum air flov
and first air flow

7. A vehicular air-conditioner as set forth in cLsim 5,
w barmn saul vmrt control mcmls alternately switches between ui

a pcnod of blowing air of sard hmil maximum arr tlow from
said selected vent able to blow air to the vicinity of the face of
the driver and a period of blowing air from a vent nther than
said selected vent so as to intermittently control said air flow.

8. A ichicuhir Bil'-CondllionCI BS Scl f011h in ClBilll 1,
w barmn provision is mndc ol' pollen mode stan switch and
said pollen mode is also started by operation of said pollen
mode start sivitch by said driver

9. A ichrCUlilr Bil'-CondllionCI BS Scl f011h in ClBilll 1,
whermnprovisronrsmadcol'apollenscnsorfirrmcasunn an
amount ofpollen in anni velu etc comps umcnt and urid pullen
mode is also started when the amount of pollen measured
exceeds a predeternlined aruount

10. A iclucular mr-coudruoncr as scl lhuh ur claim 9,
w barmn saul po1 1 mt mode Is coded w hen thc mnount of pullen
mensurrxl falls Io sard prcdetcrmuled imlount or less.

11. A velficular air-conditioner as set forth in claim 1,
lvherein the operation under the pollen mode is given priority
oi cr ihe der cnnrncd vent mode lo calculale lhc basic target
islue of Ihc arr condruonulg control and lo setout Ihc ical.

12. A velucular air-conditioner as set forth in claim 1,
w hercul the operation under the poll mr mode Is peril mled by
inlcrnipling lhe nrr-conditioning control, ul Ihe nomral aulo
nrode. to calculate the basic target value of the air-conditinn-
ing control and to select the vent rs

13. A iclucular mr-coudruoncr as scl lhuh ur claim 1,
wherein provision is nlade ofjudgment means fnr judging the
operation requirement under the pollen mode, the judgment

means tudges Ihc rcqurrcmenl when thc ignition switch is
initially turned nn, when a pollen mode start switch is oper-
ated, and when a predetemlined signal has been output from
a pnllen sensor, and the operation under the pollen mode is
then performed.

14. A ielficular air-conditioner ns set forth m claim 1,
whcrcin saul lunrt maximum air flow ulcreases along with Ihe
elapse of lime after thc specified lime

15. A vehicular air-conditioner as set forth in claim 1,
wherein said pollen mode is alv ays starred when the ignition
sv itch of said vehicle is initially turned on

16. A vehicular air-conditioner comprising;
blower control means for contmlling a blov er provided in

an ilir passiigc ol rill ail-conditlotlllig lrliu,
vrsrl control means firr selecting ar least one ofa p lure fly of

vents provided at ml end nf sard air passage and control-
ling the air fmm said blower so as to be blown from said
selected vent to an inside of a vehicle compartment,

nn arr-conditionin controller which controls opemstion of
the blower control means nnd the vent control means
bascxl on a prcdclennined control program: wherein

a pollen mode is sel by Ihc air-condilrorung controller
v here a vent able ro bloiv air to a vicinity of a face of a
driver is selected from said plurality ofvents by said vent
cnntrol means and a predetermined amount of air is
blolvn from said selected vent to the vicinity of the face
of the driver in said vehicle compartment and said
blower control means and vent control means arc con-
trolled by the mr-conditioning controller so that opcm-
tion under said pollen mode is started when an ignition
switch of said vehicle is initially turned on, and

after ml elapse of a preset tinre from the start of sard pollen
mode. said air conditioning controller ends said pollen
mode and said air conditioning contmller controls said
blower control means and said vent control means so
thil I OpCI stroll lllldci il Ixrrllul 1 a Uto illodc Ol SB id 1 1'hiCU-

lar arr-conditioner is sci


