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1

VEHICLE AIR CONDITIONER

CROSS REI'BREN(:E FO REI.APED
APPI.ICAI1ONS

This application is bascrl on Iapancse Patent Application
No. 2003-299902 liled on Aug. 25, 2003, Lhe contents of
which are incorporated herein by relerence.

BACKGROUND OF THE INVENTION lo

1. Field of Lhe Invennon
The present invenuon relates Lo a vehicle air coniliuoner

that has a downsived in-vehicle air conditioning unit
2 Description of Related Art
FIGS. 6A, 6B show an in-vchiclc air conditioning umt of

a vchiclc air conrlitioner. Thc air conditioning unit has a
blower unit 15A and a condi«oning body un«16A. The
blower unit 15A blows air io the conditioning body uml
16A. The conti«ioning body unit 16Aadtusis temperature of zo
the air blown from the blower unit 15A, and blows the
conditioned air to a passenger compartment nf a vehicle.

Thc conditioning body unit 16A is disposed in an instru-
mental panel 13, which is disposed in a front section of thc
passenger comparlmenL 10, in a vicinity of a central position
of a vehicle width dirac«on As shown m FIG. 6B, the
blower umt 15A is disposed in a lateral area of the cond&-

tinning body unit 16A In other worrls, the blower unit 15A
is disposed in front of a seat of a passenger

In such an arran cment, since thc blower unit 15A is io

disposed to shift from the conditioning body unit 16A in the
lateral area, an inside air inlet opening 40A of the blower
unit 15A can be disposed in a certain place that is free from
an obstruction, for example apart lrom a dashboard 12.
Accordingly, il is easy to ensure enough area as an npening zs
area of the mside air inlet opening 40A. 'titus, it is easy to
ensure maximum cooling capacity during an insirlc air
suction morlc.

However, it is requireri to prepare a large space from the
froni space of the passenger lo the central position lo mount so
the in-vehicle air conriiuoning unit m the instrument panel
13 'I'herefore, it is desired to reduce the mounting space of
the air conditioning unit

FIGS. 7A, 7B show another air coniiitioning umt of a
companson example that is considered by lhe inventors. The
air conilitioning unit has a blower unit 15B and a condihon-
ing body unit 160 in a single conditioning housing 170. The
blower unit 150 has a blnwer fan 19. I'he conditioning body
unit 16B has a heat cxchan cr. Thc lilowcr unit 15B and the
conditioning iiody unit 16B arc disposed directly adjacent to o

each other in a front-aml-rear direction of Lhe vehicle so that
Lhe blower unit 15B aml the conditioning body unit 16B are
iniegraled in a single unit. In such an air condinoning unit,
side space lo mount the air cnnrlitioning unit can be signifi-
cantly reducerl. s

In the companson example, the mr conditioning unit has
an outside air inlet opening 22 and an inside air inlet opemn ~

40B. The outside air inlet opening 22 is disposeil above the
inside air inlet opening 400 so that both ports 22, 400 face
the dashboard 12 In such an arrangement, it is dilficult to ro
provide cnou h arcs of thc inside air inlet opening 40B clue
to the outside air inlet opcnin 22 and peripheral devices in
the instrument panel 13. In addition, ihe dashboard 12 may
cause a shortage of the suckong air amount from Lhe inside
air inlet opening 40B because the dashboarrl functions as an as
obstruction (resistance) fhis reduces a maximum coohng
capacity in a condition of the inside air suction mode

2
SUMMARY OF THE INVENTION

An nliject of the present invention is to provide a vehicle
air conditioner that is doivnsixed and ensures adequate
sucking air amount of inside air.

According to onc aspect of the present invention, thc
vehicle air conrfitioner has a blower unit, a heat exchanger,
a iirst outlet, a second outlet, an outside air inlet, and
changing means. The bloiver unit blows air tnward a pas-
senger compartment The heat exchanger exchanges heat
with the air bloivn by the blower unit. Outside air is suckerl
from thc outside air inlet toward an upstream side of lhc
blower unit. Thc air passed through the heat cxchangcr is
blown toward a lirst space of the passenger compartment
through lhe lirsl outlet. The air passed through the heat
exchanger is also bloivn toward a second space of the
passenger compartment through the second outlet.

'I'he blower unit and the heat exchanger are disposed
adlaccnt to each other to bc a single assembled component.
Thc changing means changes a connection of thc second
outlet to one of. an upstream side of the blower un«and the
ilownslream side of the heal exchanger.

During an inside air suction mode, the outside air inlet is
closed, and the changing means connects between the sec-
ond outlet and the upstream side of the blower unit and it
rhsconnccts bctivccn the second outlet and thc rlownstrcam
side of thc heat exchan cr.

On the other hand, dunng an outside air sue«on mode, the
outside air suction is opened, aml Lhe changing means
connects between the second outlet and the downstream side
of the heat exchanger and it disconnects between the second
outlet and the upstream side of the blower unit

Since thc blower unit and thc heat cxchan cr arc disposed
adlaccnt to each other to bc a single assembled component,
the air comhnoning umt for the vehicle air conditioner can
be reducerf in mze aml mounting space of the air conriition-
ing unit can be sigmlicantly reduced.

In addition, during the inside air suction mnde, the inside
air can be sucked in the upstream side of the blower unit
throu h the second outlet, which has cxistcrl to bc used as
thc outlet duct. Here, thc outlets including thc first outlet and
the secoml outlet can be disposed apart from a dashboarii
anti the outside air inlet because the outlets are disposed
downstream of the heal exchanger Accordingly, i«s easy to
ensure an area of a second outlet opemng for the second
outlet. Thus, there is not any problems about raising air
rcsistancc by the dashiioarrl during the insirlc air suction
mode Thcrcforc, thc sucking air amount of thc inside air can
be ensured through Lhe second outlet. That is, the vehicle mr
comhlioner can ensure Ihe sucking air amount of the inside
air and can be downsized.

On the other hand, during the outside air suction mode,
the outside air can be sucked through the outside air inlet to
thc upstream side of the iilowcr umt. Thc second outlet is
conncctcd to the downstream side of thc heat exchanger.
Thus, the air passed through Lhe heat exchanger can be
blown oul through the second outlet.

In addition, the single assembled component means a
component that can be mounted on the vehicle as a single
assembly, which has been assemblerl before mounting on the
vehicle.

According to another aspect of thc prcscnt invention, thc
vehicle air conditioner has a housing, a blower unit, a heat
exchanger, and changing means The housing has a lirst
outlet opening, a second outlet opening, anti an outs«le mr
inlet opening The bloiver unit and the heat exchanger are
disposed adjacent to each other as a single assemblerl
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component in the housing The changing means changes a

connection nf the seconrl nutlet opening to one of an
upstream side of the blower unit anil the downstream side of
the heat exchanger

l)uring an inside air suctinn mode, the nutside air inlet
openin is closed, anil the changing means connects
bctivcen thc second outlet opening anil thc upstream side of
the blower unit and it disconnects bctwccn thc second outkt
opening and thc downstream side of thc heat cxchangcr. On
the other henri, dunng an outside air suction mode, the io

outside air inlet opemng is opened, and the changing means
connects between the second nutlet opening and the down-
stream side of the heat exchanger anil it disconnects between
thc scconrl outlet opening aml thc upstream side of thc
blower unit. i

In such a vehicle air conditioner, the heat exchanger and
the blower unit arc disposcrl as thc single assemfdcd com-
ponent in thc housing. In addition, during thc inside air
suchon mode, the inside air can be sucl ed in the upstream
inde of. the blower unit through the second outlet opening,
which has existed to be used as the outlet opening. Accor&l-

ingly, as described in the first aspect of the present invention,
the vehicle air conditioner can ensure the sucking air amnunt
of thc insirlc air and can be downsized.

According to another aspect of the present invention, the
vehicle air cnnditioner has a hnusing, a partition, a blnwer
fan, a heat cxchan cr, and a switchin door. The partition
divides thc housing into a first room and a second room. The
blower fan is disposed in the Iirst room. The heat exchan er
ts thsposed in the second room. The houtung has an outs&tie
air inlet opening, a lirst outlet opening, a second outlet
opening, a first passage, and a seconrl passage. The hrst
passa e connects the second outlet opening and the hrst
roon&. Thc second passage connects thc second outlet opcn-
in and thc second room. Thc switching rloor changes &5

comhtions of. the lirst passage and the second passa e so that
one of the Iirst passage and the second passage is opened an
the other is closed

BRILI')L'S(:RIP'l)ON OI'i IL I)RAWINGS

The above and other objects, features and advantages of
the present invention will become more apparent from the
following dctailcd rlcscnption made with refcrcncc to thc
accompanying drawin s. In thc drawings:

FIG. 1A is a cross-sectional view shoiving an in-vehicle
air conrlitiomng unit of a vehicle air conditioner mountcrl in
a vehicle according to a first embodiment of thc prcscnt
invennon;

n
FIG. IB is a front view showing the air conditioning unit

when viewed from a rear of the vehicle (irom a passenger
stile) according to the lirst embodiment,

FIG. 2 is a cross-sectional view showin thc air conCh-
uomn ~ unit with an airfiow during an outside air suction
mode of the air comliuoning unit accorrhng to the first
embodiment,

FIG. 3 is a cross-secuonal view showing the air cond&-

tiomng unit with an airfiow dunn ~ an inside air suchon
mode of the air conditioning unit according to the hrst
embodiment;

FIG. 4 is a cross-sectional view i or explaming an opera-
tional et(cot of the air conditioning unit according to the hrst
embodiment;

FIG. 5 is a cross-secuonal view showing an in-vehicle air as
conditioning unit mounted in a vehicle according to a second
embodiment of the present inventinn;

FIG 6A is a cross-sectional view showing an in-vehicle
air conditioning unit mounted in a vehicle accnrrling to a
relaterl art;

I IG 613 is a front view showing the air conditioning unit
when viewed front a rear of thc vchiclc (from a passcngcr
side) accordin to thc rclatcrl art;

FIG 7A is a cross-secuonal view showing an in-vehicle
air conihtioning unit mounted in a vehmle accoreiing to a

companson example; and
I'IG 7B is a front view showing the air conditioning unit

when viewed from a rear of the vehicle (from a passenger
side) according to the comparison example.

DL&TAII.L&I) I)L'S('RIP'I1ON Ol'RLI'L'RRL'I)
L'M I I 0 I) I M LN TS

Thc prcfcrrcd embodiments of thc prcscnt invention will
be explained with reference to the accompanying drawings.
In the drawing, the same numerals are used for the same
components aml devices.

[I'irst L'mbndiment]
As shoivn in FIG IA, a vehicle has a dashhnarrl 12 to

divide a passen er conipartmcnt 10 from an cnginc room 11.
Thc passenger compartment 10 has an instrument panel 13,
which is disposeel in a front section of the paiwenger com-
partment IU. A vehicle air conditioner has an in-vehicle mr
comhtioning unit 14. The in-vehicle air comhuoning unu 14
is disposed at a vicinity of a central position of a vehicle
width rlirectinn in the instrument panel 13

Thc air conditionin unit 14 has a blower unit 15 and a
conrhtioning body unit 16. Thc blower unit 15 blows air to
the conditioning body unit 16. The comhuomng body unit
16 tmlj usta temperature of the air blown from the blower unit
15, and blows the conditionetl air to the passenger compart-
ment 10. In detail, the air conditioning unit 14 has a single
resinous conditioning housing 17 that has a hox shape 'I'he

blower unit 15 and thc conC&tioning body unit 16 arc
disposed directiy adjacent to each other in thc conditionin
housing 17. The blower unit 15 and the comhtioning body
umt 16 are integrated as a smgle assembled component.

The blower unit 15 ts disposed in the front part of the
conditioning housing 17. The conrlitioning body unit 16 is
disposed in the rear part of the conditiomng housing 17,
which is the rear of thc blown unit 15. Thc conditioning
housing 17 has a partition 46 that divides thc conditioning
housing 17 into the bio&vcr unit 15 anil thc conditioning body
umt 16.

The resinous conditionmg housing 17 has a plurality of
separated housings, ivhich are formed separately from each
other for varinus reasons, such as convenience for resin
moldin and assemblin various kinrls of parts in the con-
ditioning housing 17. Thc plurality of separated housings arc
intc rated into the conditioning housing 17 by conncctin
means, such as a screw, anil a metal &pong chp.

Next, the blower unit 15 &vill he explainerl in detail. As
shown in FIGS. 2, 3, thc conditioning housing 17 has a scroll
casin 18 in a lower front part of thc conditioning housin
17. The blower unit 15 has a centriTugal blower lan 19, a

blower motor 19a, and a bell-mouth sucuon pon 20. The
centriTugal blower fan 19 is rotatably disposed in the scroll
casing 18 so that a rotational axis of the blower fan 19 is in
the vertical direction The bio&ver motor 19u drives the
centrifugal l&lower fan 19. The blower motor 19u is disposed
under thc bio&ver t'an 19. Thc bell-mouth suction port 20 is
rhsposcd above the blower fan 19.

I'he blower unit 15 has a .suction passage 21 anil an
outside air inlet (pipe) 22r& The suction passage 21 is formerl
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above the bell-mouth suction port 20 m the conditiomn ~

housing 17 sn that the suction passage 21 extends to the
vertical direction. I'he outsirle air inlet 22n has a outside air
inlet opening 22 that is an opening of the conditioning
housing 17. Thc outside air inlet opcnin 22 is formed above
thc bcfl-mouth suction port 20 on thc front sidcwafl of thc
comhtioning housing 17 ao that the outmde air inlet opemng
Z2 is connected to the suction passage 21.

An outside air switching door 23, which consists of a

butterfly valve, is rotatably disposerl in the outside air inlet ic

openin 22 to open and close the outside air inlet opening
22. Outside air is sucked through thc outsirlc air inlet
opening 22 and an outsirlc air suction duct 24 as shown in
FIG. 1A.

The conilitiomng housing 17 has a defroster outlet (pipe)
25rt that has a defroster outlet npening 25 disposed on the
top wail nf the conditioning housing 17 fhe defroster outlet
opening 25 is connected to a defrnster duct, which is nnt
shown. Thc air is blown toward an inside surface of a
windshield 26 from a rlcfrostcr blowing port (not shown) zo

that ts provided at an encl of the defroster duct.
In this embodiment, the defroster outlet openmg Z5 ia

connected to an upper part of the suction passage 21 so that
the defroster outlet opening 25 can be used as an inside air
inlet opening A defroster dnor 27, which wansists of a
buttcrfly valve, is rotatably disposed in the dcfrostcr outlet
opening 25 to open and close thc defroster outlet opcnin 25.

The defroster outlet opening 25 ia also connected to a

blowing-out passage 28, through which the contlitionerl air
adjusted by the conditioning bndy unit 16 flows. An outside/ ic

inside air switching door 29, which cnnsists nf a plate door,
is rotatably disposed under the defroster outlet opening 25 to
sivitch a connecting condition. Thc connectin condition has
a first state and a second state. In the first state, a first air
passage 48 between the defroster outlet opening 25 aml the zs
sucuon passage 21 ia opened ao that the defroster outlet
opening 25 ia connected to the sucuon passage 21 as shown
in lqG. 3 ln the second state, a second air passage 49
betiveen the defroster outlet opening 25 and the blowing-out
passage 28 is opened so that thc dcfrostcr outlet opening 25 Lo

is connected to thc blowing-out passage 28 as shown in FIG.
2.

Next, the comhtioning body unit 16 will be explained in
detail. A blowing-out part fflrr of the scroll casm ~ 18 is
formed tmvarrl the rear of the vehicle and is cxannected to a
loiver space of the conrhtioning body unit 16 in the cond&-

tioning housin 17. A cooling heat exchanger 30 is disposcrl
in thc lower space of thc conditioning body unit 16 in a slant
comhtion that the cooling heat exchanger 30 slants to the
front of the vehicle at an angle of some degrees with the o

vi:i'ticah
The cooling heat exchanger 30 is a well known evapora-

tor, ivhich is a part of a refrigerant cycle 'I'he evaporator
cools air passing thercthrough by absorbin evaporative
latent heat of rcfngcrant from thc air. Thc cooling heat s
exchanger 30 has a heat exchanging core. The heat exchang-
ing core has a plurality of flat tubes (not shown) aml
corrugate lins (not shown) The flat tubes are arranged to
extend in the vertical direction in parallel ivith each other.
'I'he corrugate fins are connected between adjacent two flat re
tubes so that thc corrugate fins and thc flat tubes arc
intc rated. Thc air flows through air gaps of thc heat
exchanging core from the front part toward the rear part of
the housing 17

A heating heat exchanger 31 is disposed in a substantially as
horizontal direction above the cnoling heat exchanger 30 m
the oonditionin body unit 16, which is downstream of the

cooling heat exchanger 30. The heaun ~ heat exchanger ia a

well known heater core, which heats the air by using hnt
water (coolant of a vehicle engine) supplied from the engine
as a heat source

Thc hcatin heat exchanger 31 also has a heat cxchangin
core. Thc heat cxchan ing core has a plurality of flat tulics
(not shown) and corrugate fins (not shown). The flat tubes
are arranged to extend in the verucal direction in parallel
with each other. The corrugate lins are connected between
adlacent two tlat tubes so that the corrugate tins anal the tlat
tubes are integrated. The air tloivs through air gapa of the
heat exchanging core from a lower part towarrl an upper
part.

Thc conditioned air blowing into thc passcngcr compart-
ment 10 can be aet to a certain temperature by adjuaun ~ heat
amount of. Lhe heating heat exchanger 31 for the air flown
through the cnnling heat exchanger 30 A heat amount
adlusting system (not shown) for adjusting the heat amount
for the air can be carried out by an air-mix system or a hnt
water control system. The air nux system has an air mix door
to adlust an airflow ratio between the quantity of hot air
flowing through the heating heat exchanger 31 and the
quantity of cold air bypaasmg the heaun ~ heat exchanger 31.
The hot water control system adjusas quanuty of hot water
flowing through the heating heat exchanger 31 nr tempera-
ture of the hot ivater iloiving through the heating heat
cxchangcr 31.

Thc blowing-out passa e 28 is formcrl above the heating
heat cxchangcr 31 (downstream of the heating heat
exchanger 31) in the condiuoning body umt 16. The con-
dinoned air, temperature of which is tnltusted by the heat
amnunt adjusting system, flows through the blowing-out
passage 28.

'I'he bloiving-out passage 28 is connected to face outlet
openings 32 and foot outlet openings 33 as well as thc
dcfrostcr outlet opcnin 25. Thc conditioned air is blown out
to a certain space of the passenger compartment 10 through
one or more of the opemngs25,3Z, and 33 The conditioning
housing 17 has face outlets (pipes) 32ri that have reapecuve
face outlet openings 32 'I'he conditioning hnusing 17 also
has foot nutlets (pipes) 33n that have respective foot outlet
openings 33. Thc face outlet openings 32 arc rlisposed on an
upper part of a rear sideivall of thc conditionin housing 17.
The face outlet openmga 32 are connected to respective lace
ducts (not shown) to blow out the conrliuoned air to an upper
body of a passenger. Face doors 34, which consist of
butterfly valves, are rotatably disposed in the face outlet
opemngs 32 to open and close the face outlet openings 32

Thc foot outlet openings 33 are disposed on upper parts of
nght aml left sxlewalls of the comhuoning housing 17 aa
shown in FIG. IB. The fiiot outlet openings 33 are connected
to fnot ducts (not shoivn) to bloiv out the conditioned air to
foot area of the passenger. I'ont donrs (not shown) are also
rotatably disposed in the foot outlet npenings 33 to open and
close thc foot outlet openings 33.

Next, the door operational system will be explained. The
door operational system has an inside,'outside air (auction
mode) switching system and an air outlet mode switching
system The outside air sivitching door 23 is operated by the
insidcioutside air switchin system. Thc face doors 34 and
thc foot doors (not shown) arc opcratcd by thc air outlet
moile switching system. On the other banal, the defroster
iloor 27 and the switching door 29 are operated by both of
the tnairfe,'outside air switchmg system anal the air outlet
mode switching system. In other worrls, the defroster dnor
27 and the sivitching door 29 are operated to switch the
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sucnon mode and lhe air outlet mode. The switching systems
have actuators, which use servnmotors

Width directions of the heat exchangers 30, 31 are in a
vertical direction that is perpendicular to the airflow ln other
words, thc width rlircctions of the heat exchangcrs 30, 31 arc
pcrpcnclicular to thc paper of FIGS. 2, 3. In other words, thc
width directions are a vehicle width direcuon (a nght-anrl-
lefl direcnon of the vehicle). Al least lhe cooling heat
exchanger 30 of the heat exchangers 30, 31 is set to have a
sulistantially equal width to a width W of the conditioning io

housing 17 (see I'IG 113) The cooling heat exchanger 30 is
disposed across cntirc width of an internal space of the
conditioning housing 17. Components 18, 19, 19rt of the
blower unit 15 are disposed within the witlth of lhe coohn ~

heal exchanger 30 at the upstream side of the coolmg heal
exchanger 30.

Next, operation of the air conditioning unit 14 will lie
explained I IG 2 shows the air conditioning unit 14 in a
conclition of an outside air suction mode for sucking thc
outside air. During thc outside air suction modk, thc outside zo

air mlet opening 22 is opened by the outside air switching
door 23, anil the lirst air passage 48 between the defroster
outlet opening 25 and the suction passage 21 is closed and
the second air passage 49 between the defnister outlet
openin 25 and the blowing-out passage 28 is opened liy the
switching door 29.

Thc conditionin unit 14 has an air outlet motte that has
lhe face mode, a bi-level (Bi1.) mode, a foot mode, a

footrdefroster mode, anil a defroster mode. In lhe condition
nfl'IG. 2, the face mode is set as the air outlet mode In the io

face mode, the face outlet openings 32 are opened by the
face doors 34 I'he defroster outlet opening 25 is closed by
thc dcfrostn rloor 27 Thc foot outlet openings 33 are closccl
by thc foot doors (not shown).

Accordmgly, dunng the outside air suction mode, the zs
outside air is sucked to lhe sucuon passage 21 through the
outside air sucnon duct 24 anti lhe outside mr mlel opening
22 as shown by the arrow 110 in Irl(i 2 while the blower fan
19 is rotatably driven by turning nn the blower motor 19a

Thc outsirlc air is blown to thc upstream side of the IO

cooling heat cxchan cr 30 (thc front direction of the vchiclc)
though Ihe inside of the scroll casing 18. The ou (stile air then
passes through the cooling heal exchan er 30. The oulsiile
air is cooled to be the cooled air in the coolm ~ heal
exchanger 30 The cooled air is adjusted in temperature by
adjusting heat amount of the heating heat exchanger 31. The
tcmperaturc adjusted coolcrl air (conditioned air) is blown
toward thc upper half of the passen er in the passcngcr
compartment Hl though the blowing-out passage 28 anil the
face outlet openings 32. o

When the bi-level mode is set during lhe outside air
suction mode, both of the face outlet npenings 32 and the
foot outlet openings 33 are opened Accordingly, the rxin-
ditioncd air is blown towarcl fcct of the passcngcr in the
passenger compartment 10 through the foot outlet openings s
33 while lhe comliuoned air is blown lowaril lhe upper hall:
of the passenger in lhe passenger compartment 10 though
lhe face outlet opemngs 32

When the foot mode is set during the outside air suction
mode, the foot outlet openings 33 are opened Accordingly, ro
thc conclitioned air (warm air) is blown towarrl thc feet of thc
passcngcr in the passcngcr compartment 10 through the foot
outlet openings 33.

When Ihe foofldelrosler mode is set during the outside air
sucuon mode, both of the foot outlet openings 33 and the as
defroster outlet opening 25 are opened Accordingly, the
conditioned air (warm air) is blown toward the inside

surface of. the winrlshield 26 in the passenger compartment
10 through the defroster outlet opening 25 while the con-
ditioned air (warm air) is blown toivard feet of the passenger
in the passenger compartment 10 through the font outlet
openings 33.

When the dcfrostcr morlc is sct cluring thc outside air
suction mode, the rlefroster outlet opening 25 is openeti.
Accordingly, Ihe conilitioned air (warm air) is blown toward
the inside surface of the windshield 26 in the passenger
compartment 10 through the defroster outlet opening 25.

I'IG 3 shoivs the air conditioning unit 14 in a conrlition
of an inside air suction mode for sucking thc inside air.
Dunng thc inside air suction mode, thc outside air inlet
opening 22 ts closed by Ihe outside air switching door 23,
anil the lira( air passa e 48 between the defroster outlet
opemng 25 and the suction passage 21 is openerl and the
second air passage between the defroster outlet opening 25
and the binwing-out passage 28 is closed by the switching
door 29.

In thc condition of FIG. 3, thc face morlc is sct as thc air
outlet mode. In the face mode, the lace outlet openings 32
are opened by Ihe face doors 34, anil the loot outlet openings
33 are clnsed by the foot doors. Accordingly, the inside air
is sucked to the suction passage 21 through the rlefroster
outlet opening 25 as shoivn by the arrow 120 in I'IG. 3 while
thc blower fan 19 is rotatably driven by turning on thc
blower motor 19n,

The insirie air is blown lo the cooling heal exchanger 30
through the inside of. Ihe scroll casing 18. The inside air
passes through the cooling heat exchanger 30, and the inside
air is cnnied to be the cooled air in the cnnling heat
exchanger 30 I'he cooled air is adlusted m temperature by
adlustin heat aniount of thc heating heat cxchan cr 31. Thc
tcmpcraturc adjusted coolccl air (conditioncrl air) is blown
toward the upper half. of the passen er in the passenger
compartment 10 Ihrough the blowing-out passage 28 and the
face outlet openings 32.

I'he bi-level mode and the foot mode can be set during the
inside air suction mode as during the outside air suction
motte. However, the conditioned air cannot bc blown from
thc defroster outict opening 25 cluring thc inside air suction
mode because the switching door 29 closes the second air
passage 49 between Ihe defroster outlet opemng 25 and the
blowing-out passage 28. Accordingly, the foot,'hiefroster
mode and the defroster mode cannot be set during the inside
air suction mnde.

However, it is rcquircd to suck outside air, which has
lower absolute huniidity than insiclc air, rlurin thc foot,'lefrostermotte anil the defroster mode lo gel a certain
ilefrosting perlormance by blowing warm air. In other
words, it is unusual to sel Ihe lootidefroster mode and the
defroster mode during the inside air suction mode to main-
tain the defrnsting performance

Accordingly, thc air conditioning unit 14 docs not have a
substantial disadvantage cvcn thou h thc foot defroster
mode and Ihe defroster mode cannot be set dunng the inside
air suction mode.

The air comhnomng unit 14 has lollowing el(eels.
(I) The blower unit 15 and the conrhtiomng body unit 16

are disposed directly adjacent to each other anil integraterl as
thc single asscniblcd component in thc sin Ic conditionin
housin 17, ivhich has thc box shape. Thcrcforc, thc air
comhlioning unit 14 can be reduced in size, and mounting
space thai is required ui mount Ihe air conditioning unit 14
in the vehicle can be reduced.

In particular, the mounting space for the air conrlitioning
umt 14 can be significantly reduced in the width direction
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This is because the blower unu 15 ts disposeil in the front
part of the conditioning hnusing 17, and the conditioning
liody unit 16 is disposed adjacent to the blower unit 15 in the
rear part of the conditioning hnusing 17.

(2) The defroster outlet opening 25 is userl as the inside
air inlet opening during thc inside air suction mode. Thcrc-
fore, it is not required to provide a special inlet opening to
suck the inside air In iuldiuon, ihe delroater outlet opemng
25 is disposed on the top surface of the conditioning housing
17 to blow the conditioned air toward the windshield 26. io

Accordingly, the defroster nutlet npening 25, which is used
as thc inside air inlet opening during thc inside air suction
mode, can bc rlisposed apart from the dashboard 12 anil the
outside air inlet opening 22

Thus, a certain opening area lor the defroster outlet
opening 25 can he ensured easily. In adrlitinn, this structure
of the air conditioning umt 14 dnes not cause a problem that
air resistance for suckmg the insirle air increases during the
insirlc air suction mode duc to thc dashboard 12 since thc
rlcfroster outlet opening 25 is apart from thc dashboard 12. zo

As a result, the certain air amount can be aucl ed through the
defroster outlet opening 25. Therefore, the mounung space
for the air conditioning unit 14 can he rerluced in size, and
required air amount can be sucked

(3) The air conditioning unit 14 improves v arm feeling of'hepasscngcr during hcatin in winmr during thc inside air
suction mode bccausc thc inside air is sucked throu h the
delroater outlet opening 25.

As shown in FIG. 4, at the nme of heanng in winter, the
inside air becnmes cool when the inside air contacts with the io

windshield 26 because the temperature of the windshield 26
is as low as the outside cold air 129 I'IG 4 alsn shoivs the
cool air arcs 125. Thc cool air flows down toward a lap of
thc passenger as shown by the arrow 127 because of a
dilference between the air densities of cool air and warm air. zs
This might cause an uncomfortable feeling of the passenger.

However, according to the air condinoning unit 14 of the
first embodiment, the cool air of the cool air area. 125 can
be sucked into the defroster outlet npening 25 because the
inside air is sucked through thc defroster outlet opening 25. to
Therefore, thc airflow 127 can lic prcvcntcd, and warm
feeling of the passenger can be improved.

(Second Embodiment]
FIG. 5 shows another in-vehicle air condinonm ~ unit 14A

of the second embodiment during the inside air suction
mode 'I'he air conditiomng unit 14A has an auxiliary inside
air inlet 35n and an auxiliary inside air switching door 36 in
addition to thc components of thc air comlitioning unit 14 of
the first embodiment.

The auxiliary inside air inlet 35n haa an auxiliary inside o

air inlet opening 35 that is disposed below the outside air
inlet opening 22 on the front sidewall nf the conditioning
housing 17 sn that the auxiliary insirle air inlet opening 35
is connectcrl to thc suction passa e 21. Thc auxiliary inside
air switchin rloor 36, which consists of a buttcrfly valve, is s
rot stably ihsposed in the auxiliary inside air inlet opening 35
to open aml close the auxiliary ins«le mr inlet opemn ~ 35.

Accorihng to the second embodiment, the inside air is
sucked to the suction passage 21 through the auxiliary inside
air inlet opening 35 as shown by the arrow 130 as well as in
through thc dcfrostcr outlet opening 25 as shown by thc
arrow 120 duwng the insirlc air suction mode. This increases
the auctiomng air of the inside mr. Accordingly, maximum
cooling capacity ia increased by increasing the blowing air
amount towarri the passenger compartment in a comlihon ea

that a maximum cooling is set during the inside air suction
mode

The present invennon should not be limited to the
emlinrliments discussed above and shown in the figures, but
may be implemented in various ways without departing
from the spirit of the invention.

For example, in thc second cmborlimcnt, thc auxiliary
inside air inict opening is disposed iiclow thc outsirlc air inlet
opening 22. However, it can be disposed above the outside
air inlet opening 22 on the front sidewall of the conditioning
housing 17

I'he vehicle air conditioner can have a secnnrl face outlet
opening and a diifusion outlet opening in addition tn the
rlcfrostcr outlet openin 25, thc face outlet opcmngs 32, and
thc foot outlet openin s 33. Thc second face outlet opening
ia disposed above the positions of the lace outlet openings 32
on the rear sidewall of the ixindinoning housing 17 to blow
the cooled air toivard a backseat of the passenger compart-
ment The diffusion outlet opening, ivhich has a long narrow
shape extending to the right-and-left direction of the vehicle,
is disposed on thc upper part of thc conditionin housing 17
to softly blow thc cooled air by sprcarling thc cooled air.

In such a situation, the seconal face outlet opening and the
ihlfusion outlet opening can be also used aa the inside mr
inlet opening like the defroster outlet opening 25 of the
above embndiments That is, the inside air inlet opening can
be performed by different kinds of outlet openings instead of
a single outlet opening. In addition, another outlet opening
other than the defroster outlet opening 25, such as thc face
outlet openings 32, can be also used as the inside air inlet
opening.

What is claimed is
I A vehicle air conditioner comprising
a liinwer unit that bloivs air toward a passenger compart-

ment;
a heat exchanger that exchanges heat with thc air blown

by the blower unit,
a Iirst outlet through which the air paaaeri through the heat

exchanger is blown toward a lirst apace of the passen-
ger compartment;

a second outlet through ivhich the air passed through the
heat exchanger is blown towarrl a scconrl space of thc
passen cr compartnicnt;

an outside air inlet from which outairie air is sucked mto
an upstream side of. the blower unit, and

changing means for changing a connecnon of the aeconri
outlet tn one of the upstream side of the blnwer unit and
a downstream side of the heat exchanger; wherein

thc blower unit and the heat exchanger arc disposed
adjacent to each other to bc a single asscmblcd com-
ponent,

the outside air inlet is closed anti the changing means
connects between the second outlet and the upstream
side nf the blower unit and distonnects between the
second outlet and the downstream side of the heat
cxchan cr durin an insirlc air suction mode whcrc
inside air is sucked into thc upstream side of thc blower
unit, aml

the outsxle air inlet is opened aml the changing means
connects between the second outlet anti the down-
stream side of the heat exchanger and disconnects
betiveen the second outlet and the upstream side of the
blower unit durin an outside air suction mode whcrc
thc outside air is sucked into thc upstream side of thc
blower unit.

2 The vehicle air condinoner according to clmm 1,
wherein.

the blower unit is disposed upstream nf the heat
exchanger, and
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the blower unit is disposed wuhm a width of the heal
exchanger m a rendition that a wirlth direction of the
heat exchanger is perpendicular to an airflow flowing
through the heat exchanger

3. The vchiclc air conditioner accorrling to cLaim 1,
wherein:

the lirsl outlet is at least one of a face outlet where the
comhnoned air flows lowarri an upper body of a
passenger in the passenger compartment and a foot
outlet where the conditioned air tlows towarrl a foot of
the passenger in the passenger compartment, and

thc seconil outlet is a dcfrosmr outlet where the conCh-
tioncd air flows toward an inside surface of a wind-
shield

4. The vehicle air mndtttoner accordin ~ lo claim 1, further
comprising:

an auxiliary inside air inlet frnm which the inside air is
sucked into the upstream side of the blower unit

5. A vchiclc air conrlitioncr comprising:
a housin that air blowing toward a passen cr compart-

ment flows in,
a heal exchanger that exchanges heat with the air so that

the air becomes conditioned air; anil
a blower unit that blnws the air toward the passenger

compartment through the heat exchanger, wherein:
thc heat exchanger and thc lilowcr unit arc disposed

adjacent to each other as a single asscmblcd component
in the housin,

the housing includes.
a first outlet opening through which the conditinned air is

blown tnivard a first space of the passenger compart-
ment,

a second outlet opening through which thc conditioncrl air
is blown towarrl a second space of lhc passcngcr
compartment,

an ouxside air inlet opening from which ouisiile air is
sucked into an upstream side of ihe blower unit, anil

chan e means for changing a cnnnection of the second
outlet opening to one of the upstream side of the lilnwer
unit anil a rlownstrcam side of the heat exchanger,

thc outside air inlet opening is closed and the change
means connects between the second outlet openin ~ to
the upstream stile of lhe blower unit and ihsconnects
between lhe secoml outlet openm ~ aml the downstream
side of the heat exchanger during an inside air suction
mode where inside air is sucked intn the upstream side
of thc liloivcr unit; and

thc outsirlc air inlet opening is opcncd and lhc change
means connects between the secoml outlet opening to
lhe downstream side of the heal exchanger and discon-
necls between the second outlet opening and the
upstream side of the blower unit during an nutside air
suction mode ivhere the nutsirle air is sucked into the
upstream side of thc blower unit.

6. Thc vchiclc air conrlitioncr according lo claim 5,
wherein.

the blower unit is disposed upstream of the heal
exchanger, and

the blower unit is dispnsed within a width of the heat
exchanger m a rendition that a wirlth direction of the
heat cxchangcr is pcrpcndicular to an airflow flowing
through thc heat cxchan cr.

7 The vehicle air conditioner according lo claim 5,
wherem:

30

composing

35

an auxiliary inside mr inlet opening from which the inside
air is suckerl into the upstream side of the blower unit.

10. A vehicle air conditioner comprising.
a housing;
a partition that divides the housing into a first room and

a sccoiicl fooill;
a bloiver fan disposed in the first room, for blowing air;
a heat exchanger disposed in the semnd room, lor

exchanging heal with lhe air blown by the blower fan
so that the air becomes oonditioned air; and

a switching rfoor that is disposed in lhe housing, wherein.
thc housing inclurlcs
an outside air inlet opening lrom which outside air is

sucl ed into the lirst room toward an upstream side of
the blower fan,

a first nutlet opening throu h which the conditioned air in
the second room is bloivn toward a first space of the
passenger conipartmcnt,

a second outlet opcnin through which the conrlitioncd air
in thc second rooni is blown toward a second space of
the passenger compartment,

a lirsl passage ihal connects Ihe seconrl outlet opening lo
the lirst room, aml

a second passage Ihal connects the second outlet opening
tn the second room; and

the switching door changes conditions of the first passage
and the second passage so that one of the first passage
and thc second passage is opened and the other is
closed.

11. Thc vehicle air conditioner according to claim 10,
wherein:

5

so

the housing has a lirsl housing that has the lirst room anti
a separate second housing that has the second room,
and

the first housing and the separate seconrl housing are
connected to each other.

the housing is rfisposed in an instrument panel that is
disposed in a fronl pari of Ihe passenger comparlmenl,

the blower unit is disposed within a lront pan of the
housing; anil

thc heat exchanger is disposed within a rear part of thc
housing.

8 Thc vehicle air conilitioncr according to claim 5,
lc whcrcin:

thc first outlet openin is at least onc of a face outlet
opening where thc conilitioned air flows toward an
upper body of a passenger in the passenger compart-
ment and a fool outlet opening where the condinoned

I
air flowing toward a foot of the passenger in the
passenger compartment, and

the secoml outlet opening is a defroster outlet opening
where Ihe mmhttoned air flows toward an inside sur-
face of a windshield

9 The vehicle air comhuoner acmrdtng to claim 5, lurther


