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(57) ABSTRACT

A vehicular air conditioner includes a partitioning portion
which separates an inside of an air-conditionmg casing into
an insulc-air passage duough which an inside air flows and
an outsule-air passage tluough winch an outside air flows, a
cooling heat exchanger extendin across both the inside-air
pmsagc and thc outside-air passage, a heating heat
cxchangcr heating Ihc uisidc air and thc outside air on 0

downstrciun side ol'hc cooling heat cxclranger ui an air
tlow, and a restriction portion provided downstream of the
cooing heat exchanger in the air flow and limiting inflow of
the inside air into the outside-air passage on the v ay to the
heating heat exchan er. The restriction portion is located in
the insulc-air passage bctwomi thc coouig heat exchanger
and thc heating hant exchanger. and uicludcs 0 lira( tem-
pcraturc regulation door that regulates a tempcmture ol air
supplied to the vehicle compartment.
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VEHICULAR AIR CO T)ITIONER

CROSS REFERENCE TO RELATED
A VVI ICA'I ION A VVI I CA'I'IONS

1'his application is a I.J S National Phase Application
under 35 U.S.C. 371 of International Application No. PCT/
JV2012,'()07319 filed on Nov. 15. 2012 and published in
Iapanese as WO 2013/099092 Al on Jul. 4, 2013. This
application is based on Iapanese Patent Application No.
2011-2g6444 Iilcd ou Dec. 27, 2011. Thc disclosures of all
of thc above apphcauons arc incorpurated herein by rcfcr-
ence.

TECHNICAL FIELD

'Ihe present disclosure relates to a vehicular air cond&-

tioner that includes an inside-air passage through which an
inside air floivs, and an outside-air passage through wlflch an
outside air flows,

l3A(UK(iROUNI) AR'I'

conventional teclulology described in Patent Document
I reLates to a vehicular air conditioner that includes a first air
passage tluough wluch Bn air blown by a lirsl fan flow s, and
a second air passage llnough wluch an air blown by a second
fan flows. Tlm Iirst air passage and the second mr passage are
used as separated passages partitioned by a partitioning plate
inside an air-conditioning casing Ibe conventional device
includes an evaporator extending across both the first air
passage and the second air passage, a heater core extending
into both the first air passage and the second air passage at

downstream side ol'hc evaporator, and mr mix doors
disposed ui each ol'hc Iirst air passu c and the second mr
passs e between the evaporator and the heater core In the
conventional device. when an inside-outside air switching
door is switched to be located at a predetermined position,
and when the outside air is drawn by the first fan and the
inside air is dmswn by the second ihn. the outside air flows
tluough the Iirsl air passageand lhe uisidc air flow s through
thc as cond mr passage.

PRIOR ART DOCUMENT

Patent Documeiu

Patent l)ocument I: .IV-A-9-240247

SUMMARY OF THE INVENTION

Accordiim to study by the mventors of the present appli-
cation. in the above-described configuration. the inside air
vvhich has passed through the evaporator in the second air
passage may flow into the first air passage when passing
lhrough Ihc hCalcr COSC. This is bcCdUSC 11 ls diflICilll SICIUallv

lo completely close B clearance between lhc parulioning
pldlc dnd Bn Bit nilcl sui'lace ol lhc hcdu:I core, whllc thc Iirsl
air passaae and the second air passage are separated by the
partilioniim plate between the air inlet surtace of the heater
core and an air outlet surface of the evaporator. Also. v.ben
the inside air flows toward the first air passage. a possibility
ol'uiflow of lhc uisidc air into the outside air becomes high.
Thcrcforc. thc inside Bir higher ui hunudily llxui the outside
mr may be nuxcxl with thc outside mr and may bc blown uito
a compartment. and a window may be fogged in the conl-
paitnlent;

17,027 B2

Thc prcscnl disclosure is prox idcd ui consideration of lhc
above-described points. and it is an objective of the present
disclosure to prosaic a ichicular mr conditioner capable of
linutin intioiv of air from an inside-air passage to an
UUlsulc-au ptlssdgc ui d cdsulg.

According to an example of the present disclosure, a
vehicular air conditioner includes an air-conditioning cas-
ing, a blower drawing air into the air-conditionmg casing„a
partitioning portion separating an Inside of the air-condi-

I i i
tionulg cilsuig nilo dn hisulc-tin passdgc ui which Bn ulsulc
air drav:n by the blower from inside a velucle compartment
flows and an oulsnlc-mr passage iu which an outside air
drawn by the bloiver from outside the vehicle compartment
flows, a cooling heat exchanger extending across both lhe
inside-air passage and the outside-air passage to cool the
inside air and the outside air. a heating heat exchanger
extending into both the inside-air passage and the outside-air
passage on a downstream side of the cooling heat exchanger
iu an air flow direction to heal the inside mr and lhc outside
air. and a restriction portion provided downstream of the
cooing heal exchanger m thc air flow direction and luniluig
inflov of the inside air into the outside-air passage on the
way to the heating heat exchan er 'lhe restriction portion
includes a first tenlperature re ulation door disposed in the
inside-air passe e between the cooing heat exchanger and
the heatin heat exchan er. The hrst temperature regulation
door separates lhc uisidc air flowuig in the Inside-air passu c
lnlo Bn Bu pdssulg lhtoUgh Ihc hctuulg heat cxchangcr Bnd

so an air bypassing the healing heal exchanger. and regulates a
temperature of air supplied to the vehicle compartment 'I he
first temperature regulation door may include a hrst door end
portion and a second door end portion that is farther from the
partitioning portion tlmn the first door end portion. A dis-

is tancc bctwccn thc lirsl door end portion and an mr outlet
surface ol'hc cooling hcdi exchanger, llnough which air
passing tluough the coolmg heal exchanger flows ma, may
be shutter than a dislmice benveen the second door end
portimi and the air ouflet surface.

do In other words. in the first tempemsture regulation door
disposed in the inside-air passage. the second door end
pornon wluch Is farther Ibom tlu: parutioning portion than
thc Iirsl door cnd portion nuiy bc farther from the air oullel
surface of thc cooling heal exchanger thun thc Iirsl door cnd
portion. Accordingly. both the air flowing through the heat-
ing heat exchanger and the air bypassing the heating heat
exchm er can be made to flow in a direction away from the
partitioning portion. By making such flows, a flow far from
the parlitioiung portion rather Ihmi a flow near lo the

O partitioning portion can bc made to bc nuun-strcmn in lhe
ulsalc'-dir ptlssagc when dir lh'u has pBsscd fluoUgh lhc
cooing heat exchanger tloivs into an air inlet surface of the
heatin heat exchanger. In other words. a flow rate of the
flov far from the partitioning portion can be made to be

ss higher than a flow rate of the flow near to the partitioning
pornon. Hence. a pressure from the uisidc-mr passu c
toward the outside-air passage can bc rcducixl. Therefore.
thc vclucular air conihuoncr capable of limiting Inflow of
the inside air from the inside-sir passage into the outside-air

io passage can be obtained.
The first temperature regulation door may be a slidin

door that is displaced to move parallel The restriction
portion may lurthcr include a sealing portion that cxtcnds
from lhc parnnonuig poruon toward the sliduig door and

ss blocks an air to flow llnough thc heating heat exchanger by
overlapping ivith a part of the sliding door in the air flos
direction. 'I'be sealin portion may extend in a direction
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away from both thc partiuoiung pornon mid Ihe air outlet
surface of the cooing heat exchanger.

According lo ttus, thc amide air. wluch has passed through
the cooliim heat exchanger and flows along the partitioning
portion ui the utstdc-atr passage, is changed lo tlow away
fmm the partitioning ponion by the sealing portion tilting
with respect to the air outlet surface, and then the inside air
floivs intn the air Inlet surface of the heating heat exchanger.
Therefore. further contribution to the reduction of the pres-
sure Irom Ihc utstdc-atr pasudgc toward lhc oulsule-air
passage can be made.

1110 Icsnlctlou portion uldv lintier ulcliidc B second
temperature regulation door disposed in the outside-air

passage bctw ceu Ihe cooing heal exchanger mul Ihe heating
heat exchanger 'I'he second temperanire regulation door
separates the outside air flowing in the outside-nir passage
into mi air passing through the heating heat exchanger and
an air bypassing the heatin heat exchanger, nnd regulates a
lempcralurc of Bir supphcd to thc velucle comparlmcnl Thc
second temperature regulation door may include n first door
cnd portion and a second door end portion that is nearer to
the partitioning portion than the first donr end portinn A
distance betiveen the first dmir end portion and the air outlet
surface of the cooing heat exchanger Inay be shorter than a
distance between the second door end portion and the air
outlet surface

Accorduig to lhfi, hl lhc second lcnlpciiuiin: IcgUldliou
door disposed ui thc outside-air passage, thc second door
end portion. Ivhich is nearer to the partitioning, portion than
the first dnor end portion, is farther from the air outlet
surface nf the coohng heat exchanger than the tirst door end
portion. An air to pass throu h the heating heat exchanger
can be made to flow in a direction toward the partitioning
portion. By matuug such tlows, a liow rale of a tlow near to
thc parutiomng portion becomes lughcr limn a flow rale of
a liow far from Ihc paruuomng poruon ui lhc oulsule-air
passaue ivhen air that has passed through the cnoling heat
exchmiger flows into the air inlet surface of the heating heat
exchanger. Accordingly. since the pressure thorn the outside-
air passage toward the inside-air passage can be increased,
d liow pu slung back thc uiside air liow ing from thc inside air
passage 10 thc outside-mr passage can be made. Thercfiirc,
Ihe cflbcl lo restrict udlow of thc insula mr ttom thc
inside-air passage into the outside-air passage can be
improved.

The heating heat exchanger may include a first end
portion located in the outside-air passage. and n second end
portion local txt ui the Inside-air passage. A distance belwecn
thc flrsl cud pornou dud lhc du UUllct BUI tace ot thc coohug
heal exchanger may bc shorter Ihan a distance between the
second end portion and the air outlet surtace

Accordiim to this. In the inside-air passage, a part of the
air inlet surface. which is far from the partitioning portion,
is located doivnstream of a parr of the air inlet surface, which
IS ucdi lo lhC pd111uouulg poition. ACciirduiglv. WhCU Iiu dir
that hds passed tluough the cooling heal cxchan er tlows
inio Ihc air inlet surlbcc ol'hc healuig hmit exchmigcr, a
passs e in a part of the hating heat exchanger, which is far
fmm the partitioning portion, is lower in pressure loss than
a passage in a part of the heatin heat exchan er, which Is
near to the partitiorung portion. Hence. in the proxinuty of
thc air uilet surl'acc. a liow rale of d flow I'dr Itom the
partiuoiung portion Is larger thmi a flow rale of a flow nmir
10 lhc pBI(itliiuuig poruou. ThUs, lhc picssUIC fioat lhc
inside-air passage toward the outside-air passage can be
further reduced. 'I'herefom, the effect to restrict the infkiw of

thc uisulc Bu front lhc ulstdc-dir passBgc allo lhc oilmidc-du
passage can be further improved.

IIRIlili l)IIS('RIHI'ION Oli l1 II: DRAWIN(rg

lit(i I is a schematic diagrmn showing a vehicuhsr air
condiuoncr according lo a Iirsl cmboduncnt of lhc present
disclosure

lii(i 2 is a schematic dia rani showing a position of an air
'" mix door in a maximuni heating operation of the vehicular

air conditioner according to the first embodiment.
FICi 3 Is a schematic diagram show uig a position ol'he

air mix door In a maximum cooluig opcrauon of thc vclucu-
lar air condinoner accorihng lo Ihc lirsl embodiment.

lit(i 4 is a schematic diagrmn showing a vehicuhsr air
cmiditioner according to a second embodinient of the pres-
ent disclosure.

FICi 5 is a schematic diagram showin a vehicular air
conditioner accorduig lo a third emboduuenl of thc prcscnt
disclosure.

FICi 6 is a schemauc diagram showuig a velucular air
conditioner according to a fourth embodiment of the present
disclosure

EMBODIMENTS FOR EXPLOITATION OF THE
INVI,Is(I ION

Hereinafter. multiple embodiments for implementing the
present invention will be described referrin to drawings. In

so the respective embodiments. a part that corresponds to a
mauer dcscnbcd m a prcccding cmbodunenl may be
assigned Ihc same rcfcrcnce numeral. and rcduudmit expla-
nation for the part may be omitted. When only a parr of a
cmifiguration is described in an embodiment, another pre-

ss cediag embodiment may be applied to the other parts of the
configuration. The parts may be combined even If it is not
explicitly described that the parts can be combined. The
mubodunents may be parlmlly combined even if It Is not
explicitly dcscnbcd that the mubodunents can bc combinish

do pmvided there is no bann in lhe combination

First Emboduucut

A vclucular air conditioner I Ol'a lirst embodiment of thc
present disclosure ivill be described according to I l(ig I to
3 I'l(i I is a schematic diauram showing an inner structure
of the vehicuiar air conditioner I according to the first
embodiment. In FICi. 1. a state v,here respective air mix
doors 34 and 35 arc provided is shown. FIG. 2 is a schematic

0 ihilgiiinl showulg positions of the Bu'uux foots 34 dnd 35 hl
a max hot operation ol'hc vehicular mr coudiuoncr 1, in
which a heating capacity of the vehicular air conditioner I
is largest. FI(i 3 is a schematic diagram showing positions
of the air mix doors 34 and 35 in a max cool opemstion of the

ss vehicular air conditioner I, in wtfich a cooing capacity of
thc vehicular air conditioner I Is largest

Thc vclucular mr condiuoner 1 uicludcs a blower uiut 2

and au air-conditioning uiu1 3 that regulates a tempera lure of
air blown from the bloiver unit 2. I:sch of the blower unit 2

io and the air-cnnditioning unit 3 includes a resm-molded
casin made, for example. of polypropylene, and this casin
is fomied by combining multiple separated casing members.
The nniltiple scparatcst casuig mmnbers arc coupled by
using an clasuc chp or a screw, for cxamplc. For further

ss enhanccmcnl In ils strength. a polypropylenc rcsui contain-
ing a predetermined aniount of talk or glass fiber may be
used. Iior example. the blower unit 2 is disposed on a
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front-passcngcr's-seat side ol a ccnler posihon witlun an
inner space of an instruniental panel located in a vehicle
compartnient. On the other hand, the air-conditioning unit 3
is disposed on an appmximately center position of a velncu-
lar width is ithin the inner space of the instnunentnl panel.

The blower unit 2 includes an inside-outside air switching
dCVSCC (lid( drBWS tllCrclll BI lcdSI ollC iil 111Sldc sill dllil
outside air. Thc inside air is air uiside thc velucle compart-
nient, mid the outside air is air outside the vehicle compart-
nient. I'he blower unit 2 includes a blower dmsws the inside
air mid the outside air. The inside-outside air switching
device includes an inside-outside switching door 24. and
open-closed states of an outside-air introduction port 20a
dnd an inside-air uitroduction passage 25 arc detcnnincd by

position of the insula-outside switching dour 24. Thc
blower draws the outside air, the inside air, or the both

'(lie blov er includes two fans 2( and 22 which are
centrifugal multi-blade fans, and the fans 21 and 22 are
disposed coaxially with each other in an up-down direction
with respect to a single rotational axis in n scrofl casing 20
having a spiral shape. The fans 21 mid 22 are drivmi to be
rota(cd sinhiltancously by a motor 23. The scroll casing 20
includes an upper surface having the outside-air introduction
port 2Ua that is a suction portion of the fan 21, and a lower
surface haviim a suction port 20(r that is a suction portion of
the fan 22. The suction port 200 is connected to the inside-air
introduction passa e 25 positioned outside the scroll casing
20. Since the upper surface and thc lower surface of thc
scroll casing 20 are approxunatcly parallel Io a ground
surface in an in-vehicle state, the outside-air intmduction
port 2Uir and the suction port 205 are open parallel or
approximately parallel to the gmund surface similarly.

An air to be blown by the fan 21 located upper is drav n
into the scroll casing 20 from top down tluough the outside-
mr mtroduction port 20a, and the air is blown out ui a
dirccuon of an arrow shown in FIG. 1 along Ihc spiral shape
ol Ihc scroll casing 20 so as Io bc sent Io thc outsnle-air
passaae 30(r An air to be blown by the fan 22 located lower
is drawn into the scroll casing 20 from bottom up through
the suction po(t 205. and the air is blown out in a direction
of an arroii shown in FIG. I alon the spiml shape of the
scroll casing 20 so as to be sent to thc inside-air passa e 30a.

An insnlc of a duct that is a part of Ihe mr-conditioning
casing 30 connected to thc scroll casuig 20 is parutioned uito
the inside-air passage 30a and the outside-air passage 305.
A partitionin portion 31 is a partition plate that separates an
inside of the air-conditionin casing 30 into the inside-air
passage 30a and the outside-air passage 306 between an
evaporator 32 and thc blower. The partitiomng portion 31 is
thrlllcrl llltcgrally'illi Bll lllllCl wall sillfaCC iif (11C Blr-

conditioning casing 30
I he air-conditioning unit 3 acconimodates, fiir example,

the evaporator 32, a heater core 33, the two air mix doors 34
and 35 inside the air-conditioning casing 30. The evaporator
32 is thiiuied in a vehicular front-back direction and is
disposed Io extend across thc uiside-air passage 30a and thc
outside-air passage 305 in thc mr-conditiomn casing 30.
Tluis, d blown Bir from thc blower urut 2 flov, s mto a front
surface of the evaporator 32. which extends in a velucular
up-down direction and in a vehicular right-left direction 'I he
evaporator 32 is used as an example of a coolin heat
exchanger that cools the inside air and the outside air which
flow. rcspcctivcly. Umrugh thc inside-air passage 30a and the
outside-mr passage 305. In thc cooling hmit cxclruigcr,
relrigcrant of a refngcration cycle absorbs heal for im latent
heat of evaporation from air passing tluough the cooling
heat exchanger

Thc hcatcr core 33 is disposed across a prcdctcrnuncd
distance from the evapomstor 32 on a downstreani side of the
evaporator 32 in an air floiv direction, i e. on a vetticuiar-rear
side of the evaporator 32. '1'he heater core 33 is used as an
example of a heating heat exchanger that heats air that has
passed through the evaporator 32 The heatin heat
exchanger lms a conligurahon in wluch a high-Icmpcrature
fluid (e.g., engine coolmit) flows, and thc heating heat
exchanger heats air by using the hot coolant as a heat source

Io A space betiveen the evaporator 32 and the heater core 33
inside the air-conditioning casin 30 is partitioned into
upper and lov er passe es by a partitionin portion 31A. The
upper md lower passe es conuuunicate with the inside-air
pmsagc 30a and the outsnlc-mr passage 30b. resprxhvcly.
tluough thc evaporator 32. That is. thc upper and lower
passages are an inside-air passage through which the inside
air flows and mi outside-air passage through which the
outside air floivs I'he partitioning portion 3(A is a partition
plate that separates an inside of the air-conditioning casin

io 30 into the inside-air passage and the outside-air passage
bctwrxn the evaporator 32 mid the heater ccrc 33. The
partltioilillg poitloll 31A IS forlliix! llltcgrallv Willi tile illllci
wall surface of the air-conditioning casing 30

1'he heater core 33 is disposed such tlmt its heat exchange
portimi extends across both upper and loiver sides of the
partitioning portion 31A. and extends into (I.e, cross over
partially) both the inside-air passage and the outside-air
pmsagc Hence. Ihc uisidc air flowing near thc partitioiung
portion 31A in the msidc-air passage and thc outside air

so tlowing near the partitionin portion 3(A in the outside-air
passage pass through the heat exchan e portion of the heater
core 33 while the inside air tlowing in a lower part of the
inside-air passage and the outside air flov in m an upper
part of the outside-air passage tloiv without passin throng(

is the heat exchange porhon of the heater core 33.
Thc air mix door 34 is provided in thc inside-air passage

bctwrxn the evapomtor 32 and the hcatcr core 33. Thc air
nux door 34 is a first temperature regulation door that
separates air that has passed through the evaporator 32 into

do an air heated in the heater core 33 and an air that bypasses
the heater core 33 so as not to be heated. The tirst tempera-
ture regulation door rcguldics a ratio of flow rates of the Iwo
airs. Thcrcliirc. thc nir mix door 34 is an air-nuxing Icm-
pcrahirc regula(ron device Ihdt separates a velacular interior
air, winch has been cooled in the evaporator 32. into a cold
air mid a hot air and adjusts a niixiim ms(in of the cold air and
the hot air, thereby generating a conditioned air to be
supplied into the vehicle compartment. The vehicular inte-
rior air adlustcd in tcmpcrature flows tluough a foot air

o outlet 380 and a duct. mid Ihe velucular in(shor air is blosrn
out uito the vchiclc comparuncnt through an air blowuig
port that is open in the vehicle compartnient

1'he air mix door 34 is a plate-shaped sliding door that is
displaced to move parallel. The air mix door 34 includes one

ss door end portion 34a (first door end pomon), and the other
door end portion 34b (second door mid portion) tlmi is
farther from the partitioning poruon 31A than thc onc door
mid portron 34ii. As shown ui FIG. 1, a distance dui0
between an air outlet surface 320 of the evapomstor 32 (i.e

io a rear surface of a heat exchange portion of the evaporator
32). from which air passing ttmough the evaporator 32 flows
out, and the one door end portion 34a is shutter than a
distance din1 bchvcen thc air outlet surlhcc 320 mid Ihe
other door cnd poruon 340.

ss In other words. when Ihc air outlet surface 320 is dclincxt
as a reference surface, the air mix door 34 is disposed such
that the one door end portion 14rr located in an upper end
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par( becomes nearer to flm rclcrcnce surface Ihan Ihc o(her
door end portion 34b located in a lower end part 'I he air mix
door 34 is disposed such that its part on a side of the
parti tioniim portion 3(A is tilted toward the air outlet surface
320. Accordin to this configuration, an upper part of the air
mix door 34, near to the partitioning portion 31A. is always
nearer Io tiu: air outlet surface 320 thsn a lov,er par( of the
mr nnx door 34 ui an entire movable range of Ihe air nux
door 34 'lite air niix door 34 may be used as an exaniple of
a restriction portion that is pmvided downstream of the
evaporator 32 in the air flow direction and restricts inthiw of
the inside air. ivhich flows toward or throu h the heater core
33, into the outside-air passage 30b.

A scaluig portion 340 is provided to Ihe parti(toning
portion 31A and cx(ends Irom thc par(iIioiung portion 31A
toivard the air mix door 34. I'he sealing portion 340 extends
in a direction away from both the partitioning portion 31A
and the air outlet surface 320 In other words, the sealing
portion 340 is tilted with respect to the air outlet surface 320.
A tilt angle of the sealing portion 340 is set to be the same
as a tilt;mgle of Ihc air mix door 34 w i(h respcc( Io thc mr
ou(lc( surface 320. Thc seal uig portion 340 overlaps w ith the
one door end portion 34a in the air flow direction when the
air mix door 34 is located at an uppermost position near to
the partitioniim portion 3(A. Accordingly, an air tlov is
prevented from passin through the heater core 33 The
sealing portion 340 may be used as an example of the
sboi c-dcscribcd rcstnctiou poruon.

lhc air nnx door 35 is prov ideal in ihe outside air passage
betiveen the evaporator 32 and the heater core 33. 'Ihe air
mix door 35 is a second temperature regulation door that
separates air which has passed tfuough the evaporator 32
into an air heated in the heater core 33 and an air timt
bypasses the heater core 33 so as not to be heated. The
second tcmpcraturc regulation door regulates a ratio ol tlow
rates ol'hc two airs. Thcrcforc, Ihe mr nux door 35 is an
mr-mixuig tempera(ure regula(ion device flxit scparatcs a
vehicular exterior air. which has been cooled in the evapo-
rator 32, into a cold air and a hot air and adjusts a mixing
ratio of the cold air and the hot air. thereby generating a
conditioned air to be supplied Into the vehicle compartment.
Tile vcliiculilr exterior alr tiilfilsicd ill IclIlpclsIiiic tlows
tin ough a defros(cr mr outlet 360 or a lace mr cutie( 370 and
tluough a duct, and thc vclucular cxtcnor air is blown ou(
into the vehicle compartnient thmugh an air bloiving port
that is open in the vehicle compartment

As shoivn in FICI. 1, when the air mix door 34 is
controlled and located at a middle position in the inside-air
passage. a passage through wluch mr flow s toward the hcatcr
core 33 is Ibrmed above thc onc door end portion 34a. i.e.
on s side of tlm onc door end purtion 34rr toward the
partitionin portion 31A This passage cornmunicates with a
hot-air passage 30al I. which is an outlet of the heater core
33, tluough the heater core 33. Additionally. a cold-air
passage 30aC. which communicates with an area under the
hca(cr core 33, is Ibnued below the oflier door cnd portion
34b. When thc air mix door 35 is con(rolled imd located a(

nuddlc posiuon in thc onside-air passage, a passage
through which air flows toward the heater core 33 is formed
beloiv a loiver end part of the air mix door 35 'Ibis passage
communicates with a hot-air passage 30bH, ivhich is the
outlet of the heater core 33. throu h the heater core 33.
Adduionally, a cold-air passage 30bC, wluch conununicatcs
wi(h sn arcs above thc lmstcr core 33, is firmed over an
upper end par( ol'he air mix door 35.

As described above, each air mix door 34, 35 adjusts a
ratio betiveen a tloiv rate of the hot air that passes through

thc hca(cr core 33 and a flow rate of thc cold air Iha( does
not pass through the heater core 33 in accordance with a
position of each air mix door 34. 35 I iach air mix door 34,
35 regulates a temperature of the conditioned air by adjust-
in the flov, rate ratio between the cold air and the hot air
depending on the position (open degree) of each air mix door
34, 35 A controller controls the posiuon ol'each mr mix duor
34, 35 dcpcnding on a conunsnd ui manual opcmtion or a sct
temperature in automatic air coliditioniilg

in An air mix chamber is provided on a downstreani side of
the heater core 33 in each of the inside-air passage and the
outside-air passage in an interior space of the air-condition-
ing casin 30. The air mix chamber is a space where the cold
air flow uig from thc et aporator 32 and the hot air hca(ed in
thc hcatcr core 33 arc mixed. Tire air mix chamber of thc
inside-air passage coninninicates with the hot-air passage
30all and the cold-air pa~sage 30a(', and the air mix
chaniber of the outside-air pa~sage coninnuiicates with the
hot-air passe e 30bH and the cold-air passage 30bC. The

io conditioned airs that have been re ulated in temperature in
the respective mr mix chambers arc supplied to the vehicle
compartment at an appropriate flow ecstc ratio by controlluig
doors 36, 37 and 38 which open or close. respectively. the
air outlets 360, 370 and 380 communicating with the vehicle
cmnpartment

The defroster air outlet 360 opened or closed by the
defroster door 36 and the face air outlet 370 opened or
closed by Ihc Ihcc dour 3'7 arc provided in mi upper part of
thc air-conditioning cssmg 30 on its vehicular rear side. and

sc both of the air outlets 360 and 370 comniunicate with the
outside-air passage 1he foot air outlet 380 opened or closed
by the foot door 38 is provided in a lower part of the
air-conditioning casing 30 on its vehicular rear side, and the
air outlet 380 communicates with the inside-sir passage. The

is dcl'roster air outie(360 colIlllilllllcstcs tllrougll a duct with an
air blowing purl that is loca(ed in the vehicle compartmen(
and opens toward a wuidow glass. Thc face air outlet 370
cmnniunicates through a duct v ith an air blowuig port that
is located in the vehicle compartnient and opens toward an

so upper part of a passenger. The foot air outlet 380 commu-
nicates tluough a duct with an air blowing port that is located
iu the vcluclc compartmcn( and opmis toward a foot area of
thc passcngcr. When thc foo( air outlet 380 i ~ open, Ihe foot
door 38 is controlled and loca(cd to scpara(c the mi(side-air
passage and the inside-air passage 1 bus. the foot door 38
fllflctlorls as;i partitloi11iIg portion.

The non-shown controller controls an air suction mode of
the inside-outside air switchin device dependin on a
conunand in manual operation or a sct tcmperaturc in

c au(orna(ic air conditionmg. The controller selcc(s tm ou(side-
air mode, an insula-mr mode or an inside-ou(sale air bilayer
nxide as the air suction mode 'I he controller controls an air
blowing amount from the bloiver. and temperature regula-
tion of air by the air mix doors 34 and 35. depending on a

s. conunand in the mamial operation or a set tempemsture in the
aulomalic mr condi(ionuig. In the Imnpcralure rcguialiun.
thc air nux doors 34 and 35 regula(c a Imnpcra(ure of air
blown into thc vcluclc compartnu:nt Wlulc controlluig thc
air suction mode, the controller controls movements of the

rc doors 36, 37 and 38 ivhich open or close. respectively. the
air outlets 360. 370 and 380, dependin on a command in the
manual operation or a set tempemsture in the automatic air
condi(iotung.

In the uisidc-outside mr bilayer mode in wluch thc insula
ss air and the outside mr arc scpara(cly drawn into the air-

cmiditioning casing 30. the outside air and the inside air are
separately conditioned and blown into the vehicle compart-
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Bien& iron& B prixk:&crnunix! posnion. In Bn cxanlplc of thc
inside-outs&de air b&layer mode, as shown in l&Ki I, the
inside air drawn thmugh the inside-air introduction passage
25 is made to flow through the inside-air passage 30d and
pass tlmiugh the evaporator 32 by the fkn 22. After being
cooled in the evaporator 32. the inside air is separated Into
an mr flowing toward thc hot-air passd c 30OH and an mr
flow &ng toward thc cold-a&r passage 30aC and is adlusted &n

their flo&v rates, by the a&r mix door 34
An air flow&ng near the partitioning portion 31A from the

air outlet surface 320 of the evaporator 32 tov ard the hot-air
passage 30BH is chan ed to flow in a direction away fmm
the partitioning po&t&on 31A by the sealing portion 340.
Thm&. the a&r passes tluough B passage between Ihe one door
mxi portion 34B ol thc a&r mix door 34 and Ihc sealing
portion 340, and flo&vs into the air inlet surface of the heater
core 33 I'he air flow&ng in the passage between the one door
end portion 34B of the air mix door 34 and the sealing
portion 340 spreads downward so as to flow away fmm the
partitioning portion 31A. and flows into the air inlet surface
ol Ihc he&acr coi'c 33.

Since such flow &s generated, thc u&side mr u& thc insidc-
air passage 30O can be prevented from entering the outs&de-
air passage 30b through a clearance or the like formed
bet&veen the air inlet surface of the heater core 33 and the
partitioning po&(ion 31A. The inside air is higher in humidity
than the outside air. The a&r is heated in the heat exchange
portion of the healer core 33 Bnd flows ou& of Ihc a&r ou&lc&

surlhcc. Thm&, tlm a&r reaches the a&r m&x cl&amber tluough
the hot-air passage 311BI I.

An air flowing from the air outlet surface 320 of the
evaporator 32 to&vard the cold-sir passage 3UOC tlows
downward alon a surface (tilted surface) of the air mix door
34. The air is cl&nnged &n flow direction to flow upw:ard in the
cold-air passage 30BC w&thmi& passu&g tluough thc hcatcr
core 33. and rw&ches thc a&r mix clmmber loca&ed vclucular-
ream ard of the heater core 33. In thc mr m&x cl&amber. the
hot air from the hot-air passage 30CI I and the cold air front
the cold-air passage 30n('&x &vith each other to be tent-
perature-adjusted conditioned air. The conditioned a&r &s

bio&vn into the duct tl&rough the foot air outlet 380 and &s

blown from the a&r blow&ng port in thc vclucle comparunm&1
toward Ihe loot Brea ol the passcngcr.

On the otlu:r hand, thc outside Bir drawn from thc outside
air introduction port 20d is made to flow in the outs&de-air
passs e 3Ub and pass thmugh the evaporator 32 by the fan
21. After passing through the evaporator 32. the outside air
is separated into an air flov in toward the hot-air passage
30bH and an mr flow u&g toward thc cold-mr passage 30bC
and &s adiusted &n flow ra&c by thc mr mix door 35.

11&e mr flow&ng toward thc ho&-air passage 30bH flows
through a passe e between the lower end part of the air mix
door 35 and the partitionmg portion 31A. and tlows into the
air inlet surface of the heater core 33. The air is heated in the
heat excl&ange portion of the heater core 33 and flows out of
the air outlet surface. Then, thc air rcachea mr mix chamber
tluough d&e hot-B&r passage 30bH.

lhc a&r flowu&g toward thc cokl-mr paswdge 30bC tlows
fmm the air outlet surface 320 of the evaporator 32 tl&rough
bet&veen the upper end part of the air &nix door 35 and the
inner wall surface of the air-conditionin casing 30. and then
reaches the air mix chamber without passing through the
healer core 33 In tlm a&r mix chamber, the ho& mr from the
ho&-mr passage 30bH and thc cold a&r from tlm cold-a&r
passage 30bC m&x w&&h each other Io be cond&honed mr
adjusted in tempemsture 'I'he conditioned air i ~ blown into
the duct through the face air outlet 370 and is blown from the

a&r blow u&g port &n thc &chicle comparuncnt toward an upper
part of a passenger Also. the conditioned air is bk&wn into
the duct through the defmster a&r outlet 360 and is blown
from the air blov, ing port in the vehicle compartment to&vard
the windov: glass.

FICI. 2 is a schematic diagram showing positions of the air
nnx iloors 34 Bnd 35 nl Ihc niax hot opcl'tu&on (n&Bxnnnnl
hca1&ng opera&&on) of ihe vclntn&lar a&r condi&ioncr 1. As
shown in I'l(i 2, in the max hot opemst&on and the inside-

&B outside air bilayer mode, all inside a&r that has passed
through the evaporator 32 flows through the heater core 33
to be heated because the air mix door 34 &s located to close
the cold-air passage 30CC. After the heating, the inside air
flows into the ho&-a&r passage 30BH The a&r flow&ng fmm thc
a&r outlet surface 320 of thc eiaporator 32 near thc pani-
tioning portion 3 I A is changed by the seal&ng portion 340 to
tlow in a direction away fmm the partitioning portion 31A,
and flows into the air inlet surface of the heater core 33
Since such fk&&v is genemsted, the inside air bavin a inunid-

io ity h&gher than that of the outside air and flowmg in the
ins&dc-air passage 30a can bc prcvcnted lhom entering Ihe
outs&dc-a&r passage 30b &luough a clearance or thc like
formed betv;een the air inlet surface of the heater core 33
and the partitioning portion 31A 1 he conditioned air
ad(usted in temperature as above is blown into the duct
throu h the foot air outlet 380 and is blown from the air
blowing port in the vehicle compartment toward a foot area
ol &1 passcngcm

On the other hanik all outside a&r that has passed through
ic the evaporator 32 flows into the heater core 33 to be heated

becm&se the air mix door 35 is located to close the cold-air
passage 30bC Afler the hearing. the outside air flows into
the hot-air passe e 30bih The conditioned air adjusted in
temperature as above is blown into the ducts through the

is dcl'roster a&r outlc& 360 m&d thc face a&r outlet 370. The
condinoncd air is blown from the B&r blow&ng port in Ihe
vchiclc comparuncnt toward an upper part ol' passenger
and from the air bio&ving port &n the veh&cle compartn&ent
toward the ivindo&v glass.

do FICI 3 is a schematic diagram show&ng pos&tions of the air
m&x doors 34 and 35 in the max cool operation (maximum
coolnlg opcid&&on) of &hc &Oh&cub&r Bn'ond&1&oner 1. As
shown in FIG. 3, in thc max cool opcrat&on and thc u&s&dc-

outsulc air bilaycr mode. all u&s&de a&r tha& has passed
d- dtrough the evaporator 32 flows mto the cold-Sir passage

3UC(: w&thout passing through the heater core 33 because the
a&r mix door 34 is located to close the hot-a&r passage 30OH.
The conditioned air adjusted in tempemture as above is
blown u&&o the duct tluough ihe foot a&r outlet 380 and &s

o blown from thc air blow u&g por& in tlm vcluclc compartmen&
tow&ud &1 foo( &Bed of d pdsscngcr.

On the other hand. all outside air that has passed through
the evaporator 32 flows into the cold-a&r passage 30bC
without passing throunh the heater core 33 because the air

Ss m&x door 35 is located to close the hot-air passage 30bH. The
condi&ioned air ad(us&ed in tmnperaturc as above &s blown
in&o thc ducts through thc delhoster a&r outlet 360 and thc
face air outle& 370. Thc condn&oned B&r is blown lhom thc air
blov ing port in the vehicle compartment toward an upper

io part of a passenger and from the air bio&ving port in the
vehicle compartment toward the &vindow glass.

Hereutafter. function effects obtained in the vehicular air
condinoncr 1 of Ihc firs& mnbodimcnt w&11 bc dcscnbed. In
the vclucular air cond&noner 1, Ilu: a&r mix door 34 includes

ss the onc dour end portion 34a and Ihc o&hcr door end pornon
34b that is farther fron& the partitioning portion 31A than the
one door end portion 34a The distance dinfl between the air
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outlet surface 320 of lhe evaporator 32, lrom winch mr
passuig Iliioiigli Ihi: cvapo&dios 32 flows oul. and the oue
door end portion 34a is shorter than the dismnce dial
between the air outlet surface 320 and the other door end
portion 34b. 'I'hat is. the air mix door 34 is disposed to be
tilted with respect to the air outlet surface 320

In other words, in thc a&r mix duor 34 d&sposcxl in the
insulc-mr passage 30a. thc other door cnd purl&on 34b,
which is father from the partitionin portion 31A than the
one door end portion 34a. is farther from the air outlet
surface 320 of the evaporator 32 than the one door end
portion 34&& Accordingly. both the air passing thmugh the
hcalcr core 33 und thc mr bypassui thc heater core 33 arc
made lo flow &n thc d&rection &&way from Ihe perl&l&oning
portion 31A By malung such flows. an air flow ihr from the
partitioning portion 31A rather than an air flow near to the
partitionin portion 3(Abeconies main-stream in&lie i&is&de-

air passage 3Ua when a&r that has passed through the
evaporator 32 flow s into thc air inlet surface of the hcatcr
core 33. Tl&at &s. a flow rale of Ihe air flow fiir (horn thc
partitioning portion 31A becomes higher than n flow rate of
the air flow near to the partitioning portion 31A. Thus. in the
vicinity of the air mlet surface of the heater core 33, a
pressure from the inside-air passage 30a toward the outs&de-
mr passage 30b cun be made to bc small. Thcrelhrc, thc
iehimilar a&r cond&boner 1 capable of reslucling &uflow of
the inside nir from the ins&de-air passage into the outside-a&r
passage can be provided.

Accordi&m to the first embodiment. the inside air rec&rcu-
laling and having high humidity is ditficult to th&w into the
outside air u& thc outs&dc-a&r passage 30b. Hence, ciiimts to
rcstncl frosting of a w&ndow can be unproved, fi&r example,
in a defroster blow&ng mode or a foot blowin mode, in
ivhich air is blown to the window glass. Due to the restric-
tion of the window frosting, it can he delayed that the
windoiv is frosted Thus, the inside-outside air bilayer niode
can bc kept lhr u long time. When lhc uisxle-oulsule mr
b&layer mode &s tcunuialcd, thc oulsule-mr introducl&on
mode is selected genemlly. In this case, energy loss mny
occur ui thc introduction of thc outside mr. Therelhre. by
kimpuig lhe u&side-outs&dc a&r bilayer mode fi&r a long t&mc,

the ener y lnss can be reduced, and reduction in roon&

tenipemture can be hnuted 'll&us, power for air conditioning
can be reduced Accordingly, a contribution to fuel saving of
the vehicle also can be made.

Also, according to the first embodiment, the air mix door
34 is d sliduig door that &s &hspiaccxl to move parallel The
iehimilar mr condit&oner 1 uicludes the sealing port&on 340
that extends from the partit&onmg portion 31A toivard the air
noix door 34 and blocks air to pass thmugh the heater core
33 by merlapping with the end portion of the air mix dnor
34 in the air flow direction. The sealin portion 340 extends
in a direction nv, ay from the partitioning portion 31A nnd the
mr outlet surface 320 and &s tilled w&(h respect lo the a&r

outlet surface 320.
Accordin to this conhguration, the inside air passing

through the evaporator 32 and floiving, along the partitioning
portion 31A in the inside-air passage is changed to flow in
a direction away from the partitioning portion 31A by the
sealing portion 340 tilted with respect to the air outlet
surface 320, and then lhc u&side air flows mlo 0&e air inlet
surface of thc hcatcr core 33 Hmice, lhc pressure Ihom the
inside-air passage 3Ua toward the outside-air passage 30b
cmi be further reduced

Second Eu&boduncnt

In a second embodiment, the configuration of the velucu-
lar air conditinner of the first embodiment is changed. Ill(i.

4 &s a sclicniiilic chug&du& sliowhig an un&i:r snilcllirc Lif &I

vehicular air conditioner IA according to the second
embodiment. I lereinafter, a confiauration to which no expla-
nation &s provided is similar to that nf the first embodiment,
and a configuration different from the first embodiment will
be explained.

In an a&r-conditioning unit 3A of thc vclucular a&r condi-
t&oner 1A, a coniigurauon ol'an a&r m&x door 35A d&sposcxl
in the outside-air passage is ditferent fmm the first embodi-

li& ale&it.
I'he air mix door 35A is a sliding door that is displaced to

move pnrailel. The air mix door 35A includes one door end
portion 35Aa and the other door end port&on 35Ab that is
ncarcr to a partitioning portion 31A than thc onc door cnd
port&on 35Aa. As shown in FIG 4, a d&stance dout0 bctw ceo
an air outlet surface 320 of an evaporator 32, from which air
passing through the evaporator 32 flows out. and the one
door end portion 35Aa is shnrter than a d&stance dout1
between the air outlet surface 320 and the other door end

io portion 35Ab.
In other words, an cnd part of thc a&r m&x door 35A,

farther from Ihc parliuomng port&on 31A, &s ultcd toward the
a&r outlet surface 320. I lence. ivhen the air outlet surface 320
is defined as a reference surface. the one door end portion
35Aa located in an upper end part of the air mix door 35A
is nearer to the reference surface than the other door end
portion 35Ab located in a lower end part of the air mix door
35 k. Accord&ng lo this conligurauon. u& au mit&re movable
range of Ihc a&r mix door 35A, an upper part of thc air mix

&o door 35A, ivhich is farther from lhe partitioning portion 3 1 A
than a lower part of the air noix door 35A. &s nearer to the air
outlet surface 320 than lhe lov er part 'I'he a&r mix door 35A
may be used as the above-described restriction portion.

Next. in the inside-outside nir bflnyer mode in wlfich the
&s ius&dc air and Ihc outside air arc separately drawn into an

air-condiliorung casing 30, the outside a&r and the amide air
are separately adluslcd in temperature m&d arc blown inio a
vehicle compartn&ent fmm a predetermined position In an
exaniple of tbe inside-outside a&r bilayer mode, as shown in

do FI(1. 4. a lko w of the inside air draivn into the air-condition-
ing casing 30 is similar to that of the first embodiment, and
ils explanation will bc onniled

Ou thc other hand. Ihe outside a&r drawn through an
outsulc-a&r &ntroducuon porl 20a &s made lo flow in an
outs&de-air passage 30b and pass through the evaporator 32
by a fan 21 I'hen. the omside air is separated into an air
flowing toward a hot-sir passage 30bH and an a&r flowin
toward a cold-air passage 30bC. and their flow rates are
ad(usted, by thc air mo door 35A.

o Au a&r flowuig toward thc hot-a&r passage 30bH flows
front lhc iiir iiutlcl sli&fiice 320 of flii: cvdporator 32 along a
surface (tilted surface) of the air mix door 35A Then, the air
spreads dowmvard so as to appmach the partitioning portion
31A and flows into an nir inlet surface of the heater core 33.

&s Subsequently. a lu&t air heated in the heater core 33 is
changed lo flow upward ui thc hol-mr passage 30bH and
reaches an air mix clmmbcr.

Ou the other hand. mi mr flowing toward thc cold-air
passage 30b(: tin&vs between the one door end portion 33Aa

ro (an upper end part of the air mix door 35A) and an inner wall
surface of the air-conditioning casing 30, and the air reaches
the n&r mix chamber without passing through the heater core
33. Iu thc air nux clrdmber. thc hot a&r from thc hot-air
passage 30bH and lhc cold air from the cold-dir passage

ss 30bC mix w&th each other to be a cond&tioncd air rcguialcxl
in tempemture I'he conditioned air is blown into a duct
through a face air outlet 370 and blown front an air bloiving
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purl m Ihc vcluclc compartment Ioward an upper part of a

passenger. The conditioned air is blown also into a duct
tluough a dclyostcr air outlet 360 and blown Iyom an mr

blowing porl in Ihc vchiclc comparunem toward a window
lass.
Accordiim to the vehicular air conditioner IA of the

second embodunent„ in the air mix door 35A disposed in the
outside-air passa e. the other door end portion 35Ab. which
is nearer to the partitioning portion 31A than the one door
mxl porlion 35Aa, is I'arther I'rom thc air outlot surface 320
of thc evaporator 32 than the onc door cnd poruon 35Aa.
Accordingly. an air flowmg through the heater core 33 is
made Io flow in a direction toward the partitioning portion
31A. By nlaking such flow, in the outside-air passage. a flov
rate of an air near to the partitioning portion 31A can be
made to be hi her than a flow rate of an air for from the
partiuolung portion 31A when air flat has passed through
thc evaporator 32 flow s into Ihe air inlet surface of Ihe hcatcr
core 33. Because of the dilTerence in tiow rate, a pressure
fmm the outside-air passage toward the inside-air passage
can be increased. Hence, a flow pushing back Ihe inside air
that floivs from the inside-air passa e to the outside-air
passage can be genemsted. Therefore. in the second embodi-
ment, further rcstnctiou cflbcts can bc obtained ul addition
Io Ihc cfli:cts ol Ilm Iirst embodiment Io reenact ulflow of thc
inside air

Tlurd Embodiment

In a third embodinlent, the configuration of the velucular
air conditioner of the first embodiment is changed III(i. 5 is
a schematic diagram showing an inner structure of a velncu-
lar air conditioner IB according to the third embodiment.
Hereinafter. a configumtion to which no expflsnation is
provided is similar Io that ol'hc Iirst embodiment. and a
conligurauon diITi:rmlt Iiom thc Iirst cmboduuent will be
explained.

In an air-conditioning unit 3li of the vehicular air condi-
tioner Ilk a configuration of a heater core 33A is ditferent
from the first embodiment.

The heater core 33A includes one end portion 33Aa (hrst
mxl poruon) located ln an outside-air passage, and flle other
mxl pot(ion 33Ab (almond cnd portion) located ul thc
insulc-mr passugc. A distance between an air outlcl surface
320 of an evapomstor 32 and the one eod portion 33Aa is
shorter than a distance between the air outlet surface 320 and
the other end portion 33Ab. That is. the heater core 33A is
tilted ivith respect to the air outlet suribce 320. Thus. a heat
exchange portion of thc heater ccrc 33A is not perpendicular
to a paruuoning portion 31A, and ultcrsccts wilh the parti-
tiomng portion 31A with tilting with rcspcct to Ihc parti-
tionina portion 31A The air inlet surface 330 of the heater
core 33A is not pamsllel to the air outlet surface 320 of the
evaporator 32„and is tilted so as to intersect.

According to the vehicular air conditioner IB of the third
mubodimcnt. in the ulsidc-air passu c, a part ol Ihe air inlet
surlhcc 330, wluch is far Iiom thc partitloiung portion 31.A,
is locatixl downstream of a part of thc mr ullct surface 330,
which is near to the partitiiming portion 3 IA. Accordingly,
when air that has passed through the evaporator 32 tlows
into the air inlet surface 330 of the heater core 33A. a
passage of the heater core 33A in a position for from the
partiuolung portion 31A ts lower m prcssure loss than a

passage of Ihc hcatcr core 33A ln a posilion nwir Io the
partiuolung poruon 31A. Bccausc of the dlffcrence in prcs-
sure loss, in the vicinity of the air inlet surface 330. a tlow
rate of air flowing far from the partitioning portion 3IA

bimomcs lughcr than a flow rate of air flowulg near thc
partitioning portion 31A, Hence. efl'acts to further reduce the
prcssure Ibom the ulsidc-mr passage toward thc outside-air
passage can be obtained. I'herefore, according to the third
mubodunent, further rcstucuon eflbcts cau be obtauled in
addition to the efl'ects of the tirst enlbodiment to restrict
inliow of the inside air. The tifird embodiment can be applied
to the device of the second embodiment In this case, further
restriction effects can be obtained in addition to the eITects

I I I of thc second mnbodunmlt Io rcsu ict inflow of thc inside air.

Fourth Embodiment

In a fiiurth cmboihment, thc conli uratlon of thc vclucular
I

air conditioner of the hrst embodiment is changed I'l(i 6 is
a schematic diagrmn showing an nuier structure of a velucu-
lar air conditioner I('ccordina to the fourth embodiment
Hereinafter. a coniiguration to which no explanation is

Io pmvided is similar to that of the hrst embodiment, and a
configuration different from the Iirst embodunent will be
cxplaulcd.

In an air-conditioning unit 3C of the vehicular air condi-
tioner 1C, a conligurnt ion olhm air mix door 34A is IhITercnt
from the first embodiment

As shov:n in FIG. 6. the air mix door 34A is a Iirst
temperature regulation door coniigured by a rotary door
havulg ml arc-shaped outcr wall. Thc air mix door 34A
includes one door cnd poruon 34Au (Iirst door end portion).

io and the other door end portion 34Ab (second door end
portion) that is farther from a partitioning portion 31A than
the one door end portion 34Aa As shown in lii(i 6, a
distance din0 beuveen an air outlet surface 320 of an
evaporator 32 (i.e. a rear surface of a heat exchange portion

ls of thc evaporator 32), Iyom winch air the(has passed tluough
the evaporator 32 flows out, and thc one door cnd portion
34Aa ls shorter fllml a distance din1 bctwccn the air outlet
surface 320 mid the other door end portion 34Ab 1he one
door end portion 34Aa corresponds to one end of the

so arc-shaped outer lvall, and the other door end portion 34Ab
corresponds to the other end of the arc-shaped outer wail.

In other words. the air nux door 34A is disposed such flat
a part of Ihe air mix door 34A on a side ol'hc partitloiung
portion 31A is tilted Iow ard the mr outlet surface 320. When
the air outlet surface 320 is defined as a reference surface,
the one door end portion 34Aa located in au upper end part
of the air mix door 34A is nearer to the reference surface
than the other door end portion 34Ab located in a lower end
part of thc air nux door 34 A. According to Ihc configuration,

o iu an mltirc movable range of the mr mix door 34A, an upper
part of Ihc lilt lulx fool 34A, which ls llcarcr 10 lhc
partitioning portion 31A than a lolver part of the air mix door
34A, is nearer to the air omlet surface 320 than the lower
P'III.

ls Next. in the inside-outside air bdayer mode in which the
inside air and thc outside air are scparatcly drawn into an
air-conditioiung casing 30, Ihc oumlde air and thc inside air
arc scpaliltcly'il)asti:il 111 Iclupcl'Inure aud blown ulul
vehicle compartment fmm a predetermined position In an

ra exanlple of the inside-omside air bilayer mode, as shown in
Flfi. 6. a flow of the outside air drav n into the air-
conditioning casing 30 is similar to that of the first embodi-
meul, and Ihe explanauon will be omitted.

Thc inside air draw n into the air-coudltlomug casulg 30 is
ss miulc Io flow ul an insulc-mr passage 30a and pass tluough

the evapomstor 32 by a fan 22. 'I'hen. the inside air is
separated into an air flolving towsmd a hot-air passage 30al I
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dnd an mr flow&ng toward a cold-a&r passage 30UC and is
adjusted in their flow mites, by the air mix door 34A

An air tloivin behveen the one door end pohion 34Aa of
the air noix door 34A and the partitioning portion 31A tlows
into an air inlet surface of a heater core 33 and is heated in
a heat exchange portion of the heater core 33. The Bir tlows
oui of'& a&r outlet surface of thc healer core 33, and then
reaches an air m&x chmnbcr tluou h thc hot-a&r passage
30al I

An air flowing to&vard the cold-air passage 30a('lows
do&vnward from the air outlet surface 320 of the evaponltor
32 through between the arc-shaped outer wall and a rotary
shaft of the air mix door 34 A. Then, the air is changed to
flow upward in thc cold-a&r passage 30aC w&thout passing
tin ough the heater core 33, and reaches Ihe mr nux chamber
located vehicle-rearward of the heater core 33 1'he down-
ward floiv inside the rotary door attracts a flov in a passage
bet&veen the above-described one door end portion 34Aa and
a sealing portion 340. and guides the flow in a direction
away from the part&tioning portion 31 k. Tl»s is an acuon of
thc air mix door 34A havu&g a cfu&me&enatic configural&on
according lo lhc Iburlh embodiment.

In the air mix chamber. a hot air from the hot-lir passage
30al I and a cold air fron& the cold air passage 30&r('ix v ith
each other to be a condit&oned air adjusted in temperature.
The conditioned air &s blov n into a duct through B foot air
outlet 380 and &s blown out of an air blowing port in the
&chicle compartment toward a Ibol arcs of a passen er.

By making such a&r flows, thc insula a&r having a lug&Or
humidity than the outside air and flowing in the ins&de-air
passl e 3lhr can be prevented fnlm entering the outs&de-air
passl e 30b through a clearance or the like tilrmed between
the air inlet surface of the heater core 33 and the partitioning
portion 312%. The air mix door 34A may be used as an
cxiunple of the above-descnbed restrict&on port&on.

As above, prcfbrablc embodiments of Ihc present d&sclo-
surc are dcscribcdr but lhe present d&sclosure &s &x&l lnn&tcd
to the above-described embodiments. 'I'he present disclosure
cm& be changed variously to be imple&nented without depart-
ing from the scope of the present disclosure. The structures
of the above-described embodiments are just examples. and
Ihe scope of Ihc present d&sclomirc &s nol lumled lo Ihc scope
of these ilcscr&pt&ons. 11&c scope of lhc prcscnl d&sclosU&c Is
shown by dcscnptions of thc scope ol clmms. and u&eludes
the descriptions of the scope of cLlims and all modifications
within the meanings and scope of equivalents.

In the above-described embodiments. the air mix doors
disposed in the inside-air pa~sage 30a and the outside-air
passage 30b separately are flm slidu&g doors or thc rotary
door. However, thc mr nux doors may bc Iilm siding doors.

Each of the defroster door 36, Ihe face door 32 and the
foot door 38 is a plate-shaped single-swing door in the
above-described enlbodiments. but &nay be another type
door such as a butterfly-type door having a support in the
center part of a body of the door, or a sliding, door that &s

nloi BblC patdllCI

lllc invcnhon claunixl ls:
I A vehicular air conditioner comprising
Bn Bu'-cond&t&onnlg cas&fig;
a blower dra~ing air into the air-conditionin casin:
a partitiorung portion separating an inside of the a&r-

conditioning cas&ng into m& u&side-air passage u& which
dn u&s&dc a&r drawn by the blower from u&side a vehicle
comparuncnt tlowsr and an oulsulc-a&r passage &n

which an outside air drawn by the blower from outside
the vehicle compar&ment flows;

2O
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16
a coolu&g heal cxchdngcr extend&n across both lhc u&s&dc-

air passage and the outside-air passage to cool the
u&side air and the outside air,

a heating heat exchanger extending into both the inside-
air paswdgc a&xl thc outs&dc-mr passage on B down-
stremn side of the cooling heat exchanger in an air floiv
direction to heat the inside air and the outside air:

a clearance between the parntioning pornon and the
heating heat exchanger; and

a rush&et&on po&l&on nlclUdulg a f&rst lcn&pcrdhnc rcgUIB-
tion door disposed in the inside-air passage between the
cooling heal exclmnger and Ihc hcahng heal exchanger.
the first tempemture regulation door regulating a floiv
ratio of an a&r passing lluough lhe heahng heal
exchanger and an air bypass&ng the heating heat
exchan er. and reguLlting a temperature of air supplied
to the vehicle compartnlent. wherein

the first temperature regulation door has a surface restrict-
ing an air liow.

the surface of the first temperature regulation door
u&cludea a Iirsl door cnd portion and B second door end
portion that is far&her from the partitioning portion than
lhc I&mt door cnd porhon.

a distance between the firs& door end port&on and an air
outlet su&face of lhc cooing hemi cxchdngcr, lhroUgh
which air passin thmugh the cooling heat exchanger
flows out. is slmrter than a distance betv een the second
door end portion and the air outlet surface,

the first temperature regulation door is a sliding door,
lhc rcslncl&on portion further u&cludcs a scaling port&on

that extends from the partit&on&ng portion toward the
slidu&g door, Ihc sealing portion blocku&g m& air to flow
through the heating heat exchanger when overlapping,
w&th a part of thc shd&ng door &n the mr flow d&rect&on,

the sealing portion extends in a direction away from Ix&th

the partitioning portion and the air outlet surface. and
an inclination angle of the sealin port&on with respect to

the air outlet surface of the cooling heat exchanger is
IBlgcr lh&&11 Bn hlCh&rdt&on iulgk: Of thC hCB&hlg hCBI

exchanger &vith respect to the air outlet surface of the
cooing ical cxchdngcr.

2 Thc veh&cular air condit&oner accord&ng lo claim 1.
v herein

the restriction portion further includes a second tempera-
ture regulation door disposed in the outside-air passage
between the cooling heat exchanger and the heatin
heal exchanger, thc second Imnpera lure regulation door
separating the outside mr flowu&g u& thc outside-air
paswdgc &nlo an air passing through flm hcalu&g heal
exclmnger and an air bypassing the heating heat
exclmnger, and regulatin a temperature of air supplied
to the vehicle compartment.

the second temperature regulation door has a surface
restrict&ng an a&r flow,

lhc surface of thc second tcmpcraturc regulation door
includes a Iirst dour encl portion Bnd a second door cnd
portion that is nearer to &he par&itioning portion than the
first door end portion. and

a distance behveen the first door end portion and the air
outlet surface is shorter than a distance between the
second door ciui poruon and lhc a&r outlet surfbcc in an
m&lire movable range of Ihc second tcmpcralurc re u-
Iallon iioor

3 'I'he vehicular air condi&ioner according to claim I,
wherein
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Ihc heatulg heal cxchaugcr includes a lirst anil portion

located in the outside-air passage, and a second end
portion located in Ihc inside-air passage, and

a distance between the first end portion and the air outlet
surface is shorter than a dislance bein cmn Ihc second
end portion and the air outlet surface

4. The vehicular air conditioner according to claim 1,
wherein

the sealing portion extends obliquely from the partitioning
portion toward thc lirst temperalurc regulalion door.

5. The vehicular air conditioner according to claim 1,
w'hcrcul

the cooling heat exchanger and the heating heat exclmnger
dre parallel to each other, nurmal to mr flow and
perpendicular to the partitioning portion.

6 The vehicular air conditioner according to claml 5,
wherein

the first temperature regulation door Bnd the sealing
portion arc parallel to each other.

7. Thc vehiculur air conditioner according to chnm 1,
wherein

the coolin heat exchanger, the heating heat exchanger
and a second tenlperature regulation door disposed in
the outside-air passage between the cooling heat
exchanger and the heating heat exchan er are parallel
to each other, normal Io air flow mid perpendicular to
thc piulltloulug portloll

It 1he vehicular air conditioner according to claim 1

further comprising a first tilt angle defined bettveen the
sealin portion and the air outlet surtace, and a second tilt
angle defined between the first temperature re ulation door
and the outlet surface, wherein a measurement ofthe first tilt
angle is equal Io a mcasuremcnt of thc second lilt angle.

9. Thc vehiculur air conditioner according to claun 1,
wherein the distance between the first door end portion and
the air outlet surface of the cooling heat exchanger is slxirter
than the distance between the second door end portion and
the air outlet surface in an entire movable range of the first
temperature reguLation door

10. lite vehicular mr conditioner Bccordui to clauu 1,
w barmn Ihc sealulg portion is parallel lo Ihe lira l Icmpcra! urc
regulation door

11 A vehicular air conditioner comprising:
arl all'-Ctllltll tlollltlg CBSlflg;
a blower dra~ing air into the air-conditionin casin:

2O

31

a ptlrnnttuulg porltoll scpdriltlug au ulsltlt: ol Ihc du-
conditioning casulg inio an ulsnle-air passage in wluch
an Inside air drawn by the blower from inside a vehicle
compartment flows. and an outside-air passage in
v hich an outside air drav n by the blower from outside
the velnclc cotrlpal'Iiueirt flotvs;

a cooling heat exchanger extending across both thc lmide-
mr passage tmd Ihc outside-Blr passage to cool thc
inside air and the outside air,

a heating heat exchanger extending into both the inside-
air passage and the outside-air passage on a down-
stremn side of the cooling heat exchanger in an air flotv
direction ki heat thc mslde;ur and Ihe outsnle air:

a clearance betwcmn the partitioning portion Bnd Ihe
heating heat exchanger; and

a rcsnlctloll poltloll ulchttlhlg a first Iculpt:rBnlrc re Ula-

tion door disposed in the uiside-air passage bctwccn thc
cooling heat exclmn er and the heating heat exchanger,
the first temperature regulation door regulating a flow
ratio of an air passing through the heating heat
exchanger and an air bypassing the heating heat
exchanger. and regulating a temperature of air supplied
to Ihc vchiclc compartment. whcrcin

Ihe lira t temperature regulation door has a surl'ace rcstrict-
ulg an air flow,

the surface of the firrt temperature reguLstion door
includes a first door end portion and a second door end
portion that is farther from the partitionin portion than
the first door end portion.

a distance bctwccn Ihc lirst door end portion Bnd Bn air
outlet sullitcc of fllt: cooling heat cxchangcr, Ihrough
whlcll tilt pBssulg Ihrotlgh lht: 1:oollug ht:dl cxcllBugt:1
flov s out, is shorter than a distance between the second
door end portion and the air outlet surface,

the first temperature regulation door is a sliding door,
the restriction portion further includes a sealing portion

that extends from Ihc partitiouuig portion toward Ihe
sliduig door, Ihc sealing portion blockulg ml air to flow
through Ihc hcallug ht:dt cxcllaugt:1 wllcu ovc'1ldppulg
v ith a part of the slidina door in the air flow direction,

the sealing portion extends in a direction away from lxith
the partitionin portion and the air outlet surface. and

the cooling heat exchanger and the heatin heat exchanger
arc parallel Io each other. normal to air flow and
perpenthcular lo Ihc partiliomug portion.
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