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thc air biotv amount.
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VEHICLE AIR-CONDITIONING SYSTEM
WITH INDEPENDENT LEFT/RIGHT

TL'MPERATURL'ONTROL DURING
MAXIMUM COOLING

('OSS-RL'I'LiRLiN(IL'O RLI.AI'LiD
APPI.I('AI1ON

The present invention is related to, and claims prinrity
from, .Iapanese Patent Application llei IO-&ifilflg

iu
BACK(IROUND OI'HL INVL'N I1ON

1. Fielri of the Invention
This invention relates io a vehicle air-i:omhiiomng system

capable of iniiependently controlling left and nght outlet air
temperatures by adjusting flnw proportions nf ivarm and is

cool air flnws, and particularly to a system capable of
independently controlling the cooling of both left and right
side occupants at times of maximum coolin by controlling
a left-right air flow distribution.

2. Dcscnption of thc Rclatcd Art
In conventional air-mixing type vehicle air-conrliiioning

systems, an air-mixing door is operated at umes of. maxi-
mum cooling to a position in which it fully npens a cool air
liypass passage and fully clnses an air inflniv path to a heat as
exchanger for heating When there is an unbalanced inci-
dcncc of solar radiation on a vchiclc, such as when a
passcngcr scat side (left side), is exposed to solar radiation
whtle a dnver seat side (nght side) is noi, a temperature
diilerence due to the rtuliaiion arises between the iwo sides.
Consequently, the amount of. cooling necessary io achieve. a
comfortaliie temperature nn the left side varies greatly ivith
respect tn the amount ot'ooling for the right side

Howcvcr, in a vehicle air-conditioning system of thc kind
mcntioncd above, thc left and right side outlet temperatures
cannot bc vened by changing thc opcratin position of the
air-mixing door when the air-mixing door has already been
operated to its maximum cooling position.

In Japanese Laid-Open Patent Application No. Hei.
7-25 I &i23, the pnsitions of left and right film type air-mixing so
doors can be arljusted while preventing air from passing to
a hcatcr core at times of maxiniuni cooling in a vehicle
air-conditionin system using filni type air-mixing doors. As
a result, it is possible io ariiust left aml nght Iilm-type air
mixtng doors to selectively direct conditioned air into left as
anil nght heater core bypass passages, respecnvely.
'I'herefore, even when air is delivered into left and right
ventilatinn paths with a single, common blower it is possible
for left and right cool air flows to be varied indcpendcntly.

Even though thcrc is no specifi description of a relation- so

ship bctwccn blower flow and position control of the left and
nght Iilm type air-mixing doors at times of maximum
cooling, certain cooling limitations are present in the above-
descrilied system. I'or example, when bloiver speed is
increased tn increase cnnl air flow nn the vehicle passenger
side heaterl by a large amount ot'olar radiation on, for
cxampku a hot summer day, cool air flovv also increases on
thc driver side not hcatcd to thc same extent as thc passcngcr
stile. As a result, ihe iinver side ts excessively cooled.

SUMMARY OI l1 ILi INVL'N'llON

It is thcrcforc an object of thc present invention, in view
of the above-menuoneri limitations, to provide a left-nght
mdepemlent temperature control type vehicle air-
condittomng system which at limes of maximum cooling as
can cnntrni left-right air flow distribution correspnnding to
vehicle left and right side heat loadss

To achieve ibis and other objects, according to the present
invention, ivhen the heat load rises on only one side of a
vehicle passenger compartment, air tlow delivererl thereto
by a bloiver is increased when temperature adjusting devices
of Iioth sirlcs are both in a maximum cooling state. At thc
sante time, air flow to thc sirlc on which the heat los(i has not
nsen is reduced.

As a result, wool air tloiv can be increased on the side
having the increased heat load by increasin the delivery
flow of thc blower, while thc aniount of cool air blown out
to the side exhibiting little or no temperature incrcasc can bc
prevented from excessively increasing through reilucuon of
ihe open area of the respeciive ventilation path.

Therefore, even ivhen the heat loads of the left anil nght
sides of thc vehicle arc difl'creat clue to unbalancerl solar
rarliation or thc like at a tinie of maximum cooling, thc
left-ri ht flovv distribution can be controlled in correspon-
dence with the left and nght heal loads, and boih left and
n hi stile occupants can be satisfactorily cooled

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. I is a scheniatic sectional sirlc view of an air-
conditioning unit in a first preferred cmborlimcnt of thc
invention,

11G. 2 is a schematic sectional plan view of a main part
of lrIG. I;

FIG. 3 is a block diagram of electronic control in the first
preferred embothment,

I'IG. 4 is a plan view of an air-mixing film member of the
first preferred embodiment;

FIG. 5 is a flow diagram of electronic control in the Iirsi
preferred embothmeni

11G. 6 is a characteristic diagram of electronic control in
the first preferred embodiment;

FIG. 7 is a characteristic diagram of electronic control in
ihe Iirsi preferred embodiment;

I'IG. 8 is a plan view of left and nght air-mixing him
men)hers of thc first preferrerl embodiment;

FIG. 9 is a plan view of. left ami nghi air-mixing Iilm
members of the Iirst preferred embodiment;

FIG. 10 is a plan view of lait and right air-mixing Iilm
members of the first preferred embodiment;

I'IG. 11 is a schematic sectional side view illustrating the
operation of the hrst preferred embodiment;

I'IG. 12 is a schematic sectional side view illustrating the
operation of the first prcfcrrcd cmliodiment;

FIG. 13 is a characteristic rliagram of electronic control in
ihe Iirsi preferred embodiment;

FIG. 14 is a vchemauc secuonal side view of an air-
condiuomn ~ unit in a secoml preferred embodiment,

FIG. 15 is a vchemauc secuonal side view of an air-
conditioning unit in the second preferred embodiment;

11G. 16 is a schematic sectional side view of an air-
conditioning unit in a third preferred embodiment;

FIG. 17 is a schematic sectional side view of an air-
conditioning unit in the third prcfcrrcrl cmliodiment;

FIG. 18 is a plan view of left anil right ventilahon morlc
switching Iilm members of a fourth preferred embodiment;

FIG. 19 is a plan view of left and right venulauon mode
switching film members of ihe fourth preferred embodiment;
and

I'IG. 20 is a tloiv diagram of electronic control in the
fourth preferred embodiment.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Prcfcrrcrl embodiments of thc invention will now be
described with reference to the accompanying dratvings
(I'irst Preferrerl Limliodiment)

FIG. I shows an air-conrfitioning unit of a vehicle air-
contlilioning system lo which the invention has been
applied. The ventilation circuit of thc vehicle air-
conditiomng system is mainly made up of two parts, a
blower unit I and an air-cnnditioning unit 10 The air-
conditiomng unit 10 is of a central installation layout type,
and is typically rfisposed below Ihe vehicle left-nghl direc-
tion center of a dash hoard in Ihe front of the vehicle.
passcngcr compartment. The blower unit I is ofiset at thr
side of thc air-conditioning unit 10, and is oriented opposite
a frnnt passenger seat.

The blmver unit I has in an upper side thereof an ordinary
inside/outsnle air sv:itching box 2 for sv:itchably introducing
outside air anil inside mr, aml an insufe/outside switching
door Za is mounted in thc inside,routsidr air sivitching box 2.
A centrifugal blower 3 is disposed below the inside outside
air switching bnx 2, to blotv air into an air inlet 11 at the front
end of the air-conditinning unit 10

The air-conditioning unit 10 has an air-conditioner case
12 made of a durable malarial such as resin, and includes a
plurality of split-molded component parts integrally joined as
togcthcr by suitable fasteners such as clanips. An evaporator
13 and a hcatcr core 14 are disposed in series inside the
air-i:onditioner case 12. The evaporator 13 preferably is a
conventional refngerating circuit incluihng a compressor, a
condenser and a pressure-reducing device (not shown), and
is a cooing heat exchanger for cooling air passing through
the air-cnnditioner case 12 The heater core 14 is disposed
downstream from thc evaporator, and is a heating heat
cxchangcr. Warm water (engine coolin ivatcr) flows into
the healer core through a warm water valve 14a, disposed on is
the inlet side of a warm water circuit, lo heal Ihe air passing
through the case.

The evaporatnr 13 extends across the ventilation path
inside the air-conditioner case 12, tvhile the heater cnre 14
cxtcnds only across a lower part of thr ventilation path so
inside thc air-conditioner case 12. A cool air bypass passage
15 for bypassing the heater core 14 Ls formed above Ihe.

healer core 14.
A plurality of. outlet ports 16—21 are formed al a down-

stream end nf the air-conditinner case 12, and outlet ducts as
(not shown) for delivering conditinned air to predetermined
places inside thc passcngcr compartment are connected to
thc downstream sides of these outlet ports.

The outlet ports inclurfe a defroster outlet porl 16 pro-
vided at an upper front portion of the air-i:omhuoner case 12 so

and connected by way of a defroster duct (nol shown) v:iih
a defroster nutlet (not shotvn) for blniving conditioned air
toward the inner side of a front windshield in the passenger
compartment. ALso, a foot and face blowout air branching
duct 22 is integrally conncctcd to a portion of thc air- ..
comhtioner case IZ.

Thts blowout air branching duct 22 has a face outlet port
17 anil side face outlet ports 18 al an upper side thereof.. The.
face outlet port 17 is centrally disposed in a direction
perpendicular to the paper nf I'Ifi I (in the left-right
direction of thc vehicle), and the side face outlet ports 18 arr
oft'sct to thc left and ri ht sides of thc face outict port 17. Thr
face outlet port 17 connects by way of a face duct (not
shown) with a center face outlet lor blowing conditioned air
towartl the central upper borfy of a front seat occupant. ss

The side face nutlet pnrts 18 connect by way of side face
ducts (not shnwn) with side face outlets for blowing con-

diuoned air toward a lronl seat side window or the upper left
and right sides a vehicle front seat A rear seat face outlet
port 20 is provided in a lower side of the blowout air
branching duct 22, and is connected by way nf a rear seat
face duct (not shown) with a rear seat face outlet (not shown)
for blowing conditionerl air toward an upper rear scat arcs.

Also, front seal fool outlet ports 19 are disposed on fell
and right sides of. the bottom of the blowout air branching
duct 22, and connect by ivay of foot ducts (not shown) with
a driver seat foot outlet (not shown) for blowing conrlitioned
air toward a lower driver seat area and a passen er seat foot
outlet (not shown) for blowing conditioned air toward a
lower a passen er scat arcs.

Further, a rear seal fool outlet port 21 connects by way of
a rear seal fooi duct (nol shown) with a rear seal fool outlet
(not shown) for bloiving conditioned air to a lower rear seat
area.

Inside the air-conditioner case 12, a hrst driving shaft 24
anti a first followin shaft 25 are rotatably mounted with
respect to thc air-conditioner case 12. Respcctivc cnrls of an
air-mixing Iilm member Z6 are lixetl to anil wountl around
Ihe lirsl dnving shaft Z4 aml lhe first following shaft 25. The
air-mixing him member 26 is made of a flexfiile matenal
having excellent flexibility and strength, such as a resin him
material like polyethylene resin.

Thc air-mixing film member 26 passes around the first
driving shaft 24, a sirlc face of thc hcatcr core 14, an
mlermediale roller Z7 aml lhe first following shafi 25 so that
il extends across a warm air passage Zg passing through the
heater core 14 and the bypass passage 15 bypassing the
heater core 14, and is slideable in the air-conditinner case 12

ivhile heing kept under a fixed tension.
The first driving shaft 24 is driven by a driving dcvicc

such as a step motor, anil rotation of the first rlriving shaft 24
is also transmitted by a conveniional rotation transmitting
mechamsm (not shown) Lo Ihe lirst following shalt 25.

Aplurahly of openings 26a (see FIG. 4) are lormetl in Lhe

air-mixing film memfier 26 and can be slopped in any
position to adjust the amount of air passin through the
passages 15, 28 when thc first rlriving shaft 24 is rotated by
the drivin device.

A wall 29, rising diagonally upwartlly from below the
downstream side of Ihe healer core 14, forms a warm air
passage 30 leading upwardly from the downstream side of
the heater core 14 An air-mixing chamber 31 for mixing
cool air that has passed through the bypass passage 15 and
vvarm air that has passcrl through thc warm air passages 28,
30 is fornicd aliovc thc hcatcr core 14 in the air-conditioner
case IZ. Cool air Ls mixeil with warm air in the air-mixing
chamber 31 lo create condilioneil air having a predetermined
Lemperalure.

I'ace openings 32a, 32b are formed in an upper portion of
a ivall 29 located on the doivnstream side of the heater core
14, and a foot opening 33 is fomierl at a lower portion of the
wall. Morc particularly, a center face opcnin 32a is cen-
trally posilioned in a direction perpendicular lo the paper of
FIG. I (in Lhe left-right direction of Ihe vehicle) and con-
nects with the I ace outlet port 17 and Lhe rear seat face outlet
port 20 Also, side face openings 326 are positinnerl on the
left and right sides of the center face opening 32a and
connect with thc side face outlet ports 18.

The foot opening 33 connects with thc front scat foot
outlet port 19 and the rear seal fool outlet port Zl, and Lhe

openings 32a, 3Z/i anil 33 are separated from each other by
partitioning (nol shown). As a result, condiuoned air imh-
cated by the arrow A in I'ltl. I passes through the face
openings 32a, 326 and fiows into the face outlet ports 17, 18,
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20, and comhtioned air indicated by the arrow B flows
thrnugh the foot opening 33 into the foot outlet ports 19, 21

A second drivmg shaft 34 and a second folin&ving shaft 35
are alsn rotatably mounted within the air-cnnditioner case
12. Respective ends of a ventilation mode switchin film
mcmbcr 36 arc fixe to and wnund around thc second
driving shaft 34 and the secoml following shaft 35. The
ventilation mo&le switching film member 36, ld&e the air-
mixing film member 26, is also made of a durable resin film
material having good flexibility. 1&&

An intermediate guide shaft 37 is disposed bet&veen the
second loving shaft 34 and thc second following shaft 35,
and causes thc ventilation mode switching fiim menibcr 36
to follow the inner wall of the mr-conditioner case 12.
Although the intermediate guide shafi. 37 and the aforemen-
tioned intermediate roller 27 may be rotatable to facilitate
smooth movement ot'he ventilation mode switching fil
members 36, 26, alternatively the shaft and miler may be
integrally molded with the resin air-cnnditioncr case 12 in a
non-rotatablc manner. o

The venulauon mo&le switching lilm member 36 passes
around the second driving shall 34, the intermediate guide
shaft 37 and the second following shaft 35 so that it faces the
upstream side ot'he wall in which the openings 16, 32o, 33
are formed, and is movable ainng the &vali under a fixed as
tension.

Thc second driving shaft 34 is driven by an indcpendcnt
dnving device such as a step motor, and ro&ation of. lhe.

second driving shaft 34 is transmitted to the secoml follow-
ing shaft 35 by way of a rotation transmitting mechanism
(not shown).

A plurality of openings (not shown) are fnrmed in the
ventilation mode switching film mcmbcr 36, and these
opcnin s can bc stopped in any position to open and close
the opemngs 16, 32o an&1 33 to switch the ventdanon mode is
when the second driving shalt 34 is rotated by ihe driving
device.

The side face openings 32b connect with the air-mixing
chamlier 31 at all times, irrespective of the operating posi-
tion of thc film member 36, to enable cnnditioncd air front so
thc air-mixing chamber 31 to pass in ali ventilation niodes.

A cool air bypass opening 38 is provided in the air-
comhtioner case 12 in an upper side position immediately
aller the evaporator 13, an&1 is opened and closed by a
pivnting plate-like encl air bypass door 39 A drain outlet 40 &s

to drain away water forming on the evaporator 13 is formed
below thc hcatcr core 14 on thc bnttom face of the air-
conditioncr case 12.

To make the air-con&hlioning unit 10 descmbed above of.

a left-right independent temperature conlrol type, a partition so

plate 41 is provided in the vehicle lefbrighl direction center
of the inside of the air-conditioning unit 10 as shown in FIG
2 The partition plate 41 extends from a position on the
upstream side of thc heater core 14 (specifically, a position
on thc upstream side of the air-mixing film member 26 and ..
the cool air bypass door 39) to the vanous ports 16—21, and

par tit tons the ventilation path inrude the air-conditioning u ni&

10 tnto two ventilauon paths —a vehicle nghl side ventila-
tion path 42 and a vehicle left side ventilation path 43

The encl air bypass passage 15, the ports 16—21, the &varm

air passages 28, 30, thc air-mixing chamber 31, the cool air
bypass opening 38 and the openings 32a, 32b, 33 arc
provided imlependently ior each of. the left aml ngh& venti-
lation paths 42, 43, and the lilm members 26, 36 and the cool
air bypass door 39 also operated imlependently for each of. as
the left and right ventilation paths 42, 43 Conditioned air
from a single, cnmmon centrifugal bin&ver 3 of the bio&ver

unit 1 is blown into the left and nghi ventilation paths 42, 43
In II(l 2, because the purpose of this figure is tn schemati-
cally illustrate the disposition of the partition plate 41,
components such as the door have been omitted

FIG. 3 is an clcctronic control block diagram of thc
present prcfcrrcd cnibodinicnt. An electronic control unit
(ECU) 50 includes a microcomputer and other well-known
components, and con&rois various air-conditioning devices
in accordance with a preset program. When a vehicle
ignition s&vitch (not shown) is switched nn, the L'GU 50 is
supplied with po&ver from a car battery (nnt shown) and
Stlifta tn OPC&'lite.

Sensor si nals from a sct of ordinary sensors 51, and
control signals from an air-conditiomng control panel 52
mounted in a dash board a«he front of. the passenger
compartment, are input into the LCU 50. 'I'he sensors are of
the type &veil kno&vn in the art, and mclude an outside
temperature sensor 54, an inside temperature sensor 55,
solar radiation sensors 56u, 56b for detecting thc amount of
solar radiation reachin thc driver scat side (thc ri ht side)
and the passenger seat side (&he left side) in the passenger
comparlmeni, a post-evaporaior temperature sensor 57 for
detecting the temperature of air exiting the evaporator 13,
and a water temperature sensor 58 fnr detectmg the tem-
perature of warm &vater entering the heater core 14

On thc air-conditioning control panel 52 there arc pro-
vided a driver scat side (right side) tcmpnaturc scttcr 59, a
passenger seat side (left side) temperature saner 6U, an air
flow slrength setter 61, a ventilation mode setter 62, an
inside outside air mode setter 63, an auto switch 64 for
setting an auuimatic air-conditionin operation mode, and
an air-conditionin switch 65 controlling operation of the
compressor of thc above-mentioned refrigerating cycle.

The various air-conditioning devices controlled by thc
ECU 5U are driven by a driving motor 66 of the inside,'utside

switching door Zo of the blower unit 1; a blower
drivin ~ mo&or 67; dnving motors 68n, 68b of the left and
right first driving shafts 24, 24 for independently moving the
left and right air-mixing film members 26, 26; driving
motors 69a, 69b of the second driving shafts 34, 34 for
independently moving thc left and right ventilation mode
switching film members 36, 36; dnving motors 7Uo, 706 of
lhe lefi and right cool air bypass doors 39, 39; and a drivin ~

motor 71 of ihe warm wa&er valve 14o.
11G. 4 sho&vs an example of the specific plan shape of

driver seat side and passenger seat side air-mixin film
mcmlicrs 26, 26. As shown in FIG. 4, opcnin s 26a arc
provided for adjusting air flowing through thc warm air
passage 28 aml &he bypass passage 15. In this example, ihe
openings 26a consist of. four oblong hexagonal holes. Fixing
holes 26b, Z6c are provided in lhe driving side end and ihe
following side end respectively of the air-mixin film mem-
ber 26 The ends of the air-mixing him member 26 are fixed
to thc driving shaft 24 and the following shaft 25 by the
fixing holes 26b. 26c.

An idle pari Z6d having a predetermined length L is
provided at the driving side end of each of the air-mixin ~

lilm members 26, 26. In FIG. 4, numerals 26e and 26/
identify the driving side end and the mounting holes wherein
the idle part 26d is not provided. I'he idle part 26d is
provided so that it is possible for the position of thc openings
26u to bc displaced over the ran c of the prcdctermincd
length L al limes of maximum cooling, with the lilm part 268
still completely closing the warm air passage Zg of the heater
core 14.

The operation of this preferred emliodiment &vill now be
explained
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'FACE

MODE'he

center face npening 32n connected tn the face outlet
ports 17, 20 is opened by an opening (not shoivn) in the
ventilation mode switching film member 36. Further, as
mcntioncd above, thc side face openings 32n, 32b connected
to thc side face outlet ports 18 open directly onto thc
air-mixing chamber 31 without the ventilation mode switch-
ing Iilm members 36 being therebelween. However, Ihe
defroster outlet pnrt 16 and the fnot opening 33 are Ixith
closed by the ventilatinn mode switching lihn member 36. in

When the centrifugal blnwer 3 of the blower unit I is
opcratcil, air taken in through the inside(outside air switch-
ing box 2 is Iirst cooled and dehumidified in thc evaporator
13 and is cooled. The coolerl air then branches into Ihe.

bypass passage IS, thereby bypassing the healer core 14 and
the warm air passage 28 I'he cooled air then passes through
the heater core 14 according to the positinn of the openings
26a in the air-mixing film memlier 26

Howcvcr, at times of maximuni cooling thc openings 26a
of thc air-mixing film member 26 fully open the bypass zc
passage IS, aml the film part 26g fully closes ihe warm air
passage 28. Al the same time, the cool air bypass rloor 39 is
operated to the pnsition shoivn with solid lines in ILIG. I to
fully open the cool air bypass opening 38 Consequently,
most of the cool air flows into the face openings 32n, 326 zs
through thc bypass passe c 15 and thc air-mixing chaniber
31, while some of thc cool air passes through thc cool air
bypass opening 38 and flows threctly into the face openings
32ri, 326.

The cool air entering the center face opening 32n passes
thrnugh the front seat center face outlet port 17 and the rear
seat face outlet port 20 and then out through the front and
rear scat face outlets. The cooi air passing throu h thc side
face openings 32b passes through the side face outlet ports
18 and through the side face outlets. When the passenger is
compartment temperature is;xijusted, the openings 26a of.

the air-mixing Iilm member 26 are moved to a position such
that the bypass passage 15 is still open, while the ivarm air
passage 28 is only partially open at the same time.
Conscqucntly, warm air flows up through the warm air ac

passage 30 into thc air-mixing chamber 31. Here, the wami
air mixes with the cool air having passerl through the bypass
passage 15 anil is adiusted lo a desired lemperauire. The.

temperature-adjusted cool air then passes through the face.
outlet ports 17, 20 and the side face nutlet ports 18 and is as
lilown into the passenger compartment

'BI-LEVEL (BL) MODE'hc

face openings 32a, 32b and thc foot opening 33 arc
simultaneously openml by openings in the venulanon mode
switching Iilm member 36. However, the rlefrosier outlet so

port 16 is closed by a Iilm pari of the venulauon mode
switching film member 36. Consequently, conditioned air
passes through the front seat center face outlet pnrt 17, the
front scat side face outlet ports 18 and thc rear scat face
outlet port 20 and is blown into thc passenger compartment.
At Ihe same time, conrlitioned air is blov:n oui through Ihe.

front seal anil rear seat fool outlet ports 19 and 21.
That is, warm and cool air are mixed in the air-mixing

chamlier 31 to olitain cnnditioned air of a required
temperature, which is subsequently blown into the passenger sn
compartment.

'FOOT MODE'
small aperture is formed vui Ihe openings in Ihe

ventilation moile switching Iilm member 36 al the defroster
outlet port 16 Simultaneously, a large aperture is formerl via ss
the film member openings at the font opening 33. At this
time, the side face openings 326 connecting ivith the side

face outlet ports 18 are also open. However, Ihe center lace
opening 32rt connecting ivith the face outlet pnrts 17, 20 is
closed by the tilm member 36.

In a blowout air temperature control region, the flow
proportions of cool air passing through thc liypass passage
15 and warni air passin through thc warm air passage 28 arc
adjusted by adjusung ihe position of the openings 26a in ihe
air-mixing Iilm member Z6. Consequently, the warm air and
the cool air are mixed in the air-mixing chamber 31 to create
wami air having a desired temperature, some of which is
blown out through the defroster outlet pnrt 16 and the side
face outlet ports 18. At the same time, thc majority of thc
warm air passes throu h thc foot opcnin 33 and is blown
through Ihe fooL outlet ports 19, 21.

W'hen a maximum heaung stale is sel in the foot mode, the
air-mixing him member 26 fully closes the bypass passage
15 and fully opens the warm air passa e 28 'I'herefnre, only
ivarm air from the ivarm air passage 28 flows intn the outlet
ports 16, 18, 19, 21, anil a maximum heating cifcct is
obtained.

In the foot mode, the flow of. condilioneil air blown oui
Ihrough ihe defroster outlet port 16 aml the side face outlet
ports 18 is approximately 2(1% and the flow of cnnditioned
air iiloivn through the foot outlet ports 19, 21 is abnut 80%i,

llere, a I'OOTIDL'I ROSTER (I",17) MODL'herein the
flovv of conditioned air blown out through thc defroster
outlet port 16 and thc sirlc face outlet ports 18 is increased
lo about 50cd and Ihe flow of mindiuoned air blown out
through ihe foot outlet ports 19, Zf is decreased io about
50% may be provided separately from the I OOT MODL

'DLI'ROSTLR (DL'I ) MODL'*

The defroster outlet port 16 is fully opened via an opening
in thc ventilation mode switchin film mcmbcr 36. At this
time also, the side face openings 326 connecting with thc
side face outlet ports 18 are open. However, ihe center lace
opening 32n connecting with Ihe face outlet ports 17, 20 and
Ihe foot opening 33 are boih closed by the ventilation mode
sivitching him member 36. 'I'herefore, warm air al a required
temperature created by ivarm air and cool air mixmg in the
air-mixing chanibcr 31 is blown out only through the
dcfrostcr outlet port 16 and the side face outlet ports 18.

The fore oing description is an outline of ihe operauon of
each venulauon mode. However, a partition plate 41 is
centrally provided m the air-condinoning unit 10 as shown
in I'l(l 2, and partitions the ventilation path into a vehicle
right side ventilation path 42 and a vehicle left side venti-
lation path 43. Also, a movable air-mixing film mcmbcr 26
is indepcndcntly provided for each of thc left and right
ventilation paths 42 aml 43. Therefore, the temperature of air
blown into Ihe left side of the passenger compartment and
Ihe temperature of air blown into the right side of ihe
passenger compartment can be independently controlled hy
controlling the operating positions of the air-mixing him
menibcrs 26, 26.

Indcpcnilcnt tcmpcrature control of air lilown into thc left
and nght sides of the passenger mimpartment executed by
Ihe ECU 50 will now be devcnbed on Ihe basis of the flow
diagram of FIG. 5. If. the auto switch 64 (FIG 3) is switched
on and an automatic air-conditioning operation mode is
thereby selected, automatic control processing of the air-
conditioning system is startcil at step 100. At step 101,
initialization of a control routine is carried out.

Subsequenily, aL slap 1U2, temperature seltin ~ signals
Tsel(Dr) aml Tsei(pa) from ihe tlnver seal side anil passen-
ger seal side temperature setters 59, 6U, and signals Tam, Tr,
TsDr, 'I'spa, Te and 'I(v from the outside temperature sensor
54, the inside temperature sensor 55, the solar rarhation
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sensors 56a, 566 of: the driver seat side ancf pamenger seat
s)de, the post-evapnrator temperature sensor 57 and the
water temperature sensor 58 are read.

At step 103, based on the folfnwing equations 1.'vp 1 and
Exp. 2, a target outlet tcmperaturc TAO(Dr) and a target
outlet tcmpcrature TAO(Pa) of air blown out to thc driver
seat side aml to the passenger seat safe of ihe passenger
compartment respectively are calculated.

1()
T&0(D )=7'tet Tact(Dri—7'r Tr-Kata Taw—7'» Ts(or)+C Exp

TXO(P )=Kset T»et(Pa)-Tcr Tr-KaawTa)a-K) T)(Pa)+C Exp.

'a(Dr)=f(240(D))-Te)l(T-Te)f &et& (" ) Exp. S

sw(Pa)=1(t)0(Pa)— 7e)/tl -7e)t„)()t) (, ) I'«) . 4

At step 105, it is determined whether or not the TAO(Dr) zs
and thc TAO(Pa) calculated at step 103 are difierent and
whcthcr or not thc SW(Dr) and thc SW(Pa) calculated at step
104 are both less than or equal to 0 (this is the MAX) COOL,
or maximum cooling state, of. FIG. 6). In FIG. 6, ihe.

predetermined value TAOsee is the temperature at which the .)o

warm water valve 14a is fully closed and at tvhich the
circulation of warm water through the heater core 14 is
thcrcby stopped Also, the warm air passage 28 is fully
closccl by thc film part 26g and thus the actual temperature
of atr blown oui into ihe passenger compartment is a ss
mintmum temperature. In FIG. 6, ihe blower impressecf
voltage is the voltage impressed on the blower dnving motor
67; the speed (delivery flnw) of the centrifugal bin&ver 3
mcreases in proportion with increasing of this bio&ver
imprcsscd voltage 4o

When at step 105 it is dctermincd that TAO(Dr) and
TAO(Pa) are different (for example TAO(Dr)&TAO(Pa)) so
that left-nght intfependeni temperature control must be.

carriecf out and that SW(Dr) anti SW(Pa) are boih 0 or below,
processing proceeds to step 106 and determines a driver seat ss
(t) r) s)de target l&lower voltage Le,r a))d a passenger seat (Pa)
side target blower voltage E„, fron& the n&ap on the lower
side of FIG 6 based on the target outlet temperatures
TAO(Dr), TAO(Pa).

Next, at step lU7, it is cfeierminecf which of ihe cfriver seat so

(Dr) side target blower voltage Eo, and the passenger seat
(Pa) side target blower voltage Ep„ is the greater When the
target blower voltage L'0, is greater than the target bio&ver
volta c E „, processing proceeds to step 108 and a final
target bio&vcr voltage E„ is set to Eo, When the target ..
blower voltage Epa m greater than the target blower voltage.
Eo„processing proceeds to step lU9 and sets the linal Large&

blower voltage E„ io Ep,.
At step 110, a target aperture (target nperating position) of

the air-mixing fil member 26 on the side having a higher ao

target outlet tcmpcraturc, for example thc target aperture
SWD, of thc dover seat side air-mixing film member 26, is
finally determined from the map shown in FIG. 7. For
example, the vertical axis of. FIG. 7 represents the target
blower voltage (target air fiow). If it &s amumed ihai ihe, final as
target blower voltage L'a is 12V (the mavimum voltage of the
car battery), the flotv is a maximmn flntv

where Kset is a temperature setting gain, Kr is an inside.
temperature gain, Kam &s an outside temperature gain, Ks is
a solar radiatinn gain and ('s a constant for correction.

At step 104, l&ased on the following Lxp. 3 and L'xp 4,
target apertures SW(Dr) and SW(pa) nf the driver seat side
ancl passenger seat side air-mixing film mcmbcrs 26, 26 are
calculat)'cl. o

At this ume, supposing that from the blower voha e map
of l)IG. 6 the target bio&ver voltage nn the side having the
higher target outlet temperature (the driver seat side), the
target blower voltage E&p is a value lower by a certain
amount than IZV, for example H)V, thc tar ct aperture SWm
of thc air-mixin filn& member 26 of the siclc having thc
hi her target outlet temperature (the driver seat side) can be
linally determined from the intersection X of the character-
istic curve La=f2V shotvn in f'IG. 7 with the tar et blower
voltage= 1OV line.

The target aperture of the air-mixing film member 26 on
the horizontal axis of FIG. 7 shows thc open area of the
bypass passage 15 clccrc asing toward the left side of FIG. 7
Thus, the above-men)iona&1 target aperture SW,c of the
driver seat side air-mixing lilm member Z6 represents a
reduced open area of the bypass passage 15 compared to the
target aperture SW, of when L»=LZV, where SW,a is the
fully open position of the bypass passage 15

For thc passcngcr scat side target apcrturc (tar ct operat-
in position) SWP„ thc value calculated at step 104 is
unchanged, and thus the target apertures of: the two air-
mixing film members Z6, 26 of. the dover seat side and Lhe

passenger seat side are independently mntrolled in a state of
maximum cooling. The technolngical significance of this
will now be explained.

FIG. 8 shovvs the operating positions of thc driver scat
side ancl passen er scat siclc air-mixing film mcmbcrs 26, 26
dumng normal maximum cooing, when ihe driver seat side
and passenger seat side target outlet temperatures TAO(Dr)
and TAO(pa) are the same In this case, the openings 26a,
26a in the air-mixing fibn members 26, 26 fully open the
bypass passages 15, 15 while the side warm air passages 28,
28 of the heater core 14 arc fully closed, so that the left-right
flow distribution is 50:50.

Next, refermng to FIG. 9, TAO(Dr)&TAO(Pa) and Lhe

driver seat side air-mixing lilm member Z6 is woumf from
ihe state shown in FIG. 8 Lo ihe following shaft 25 side so
that its openings 26a reduce the npen area of the bypass
passage 15 At this time, because the idle part 26d )s
provided, thc warm air passage 28 of the hcatcr core 14
remains fully closed.

On the passenger seat side having ihe lower target outlet
temperature TAO(Pa), because the openings Z6a of the
air-mixing lilm member Z6 fully open the bypass passage 15
and, as described above, a target blower voltage L'p„corre-
sponding to the target outlet temperature 'I'AO(pa) is set as
thc final target blower voltage Ea, thc flow on thc passen cr
scat side is increased ancl the cooling cflcct in thc passen cr
seat side space is increased.

On ihe dover seat side, which has the higher target outlet
temperature TAO(Dr), an increase in air flow is avo&cled and
cool air is prevented from becoming excessive as the open-
ings 26a reduce the open area of the bypass passage 15 as
dcscribcd above.

Thcrcforc, for cxan&pic, vvhcn solar radiation is inciclcnt
on the passen er seat side only and does noi reach the dover
seal side aL a ume of. maximum cooling, it is possible to
mcrease air flow on the passenger seal side only anil improve
the cooling feelin tvhile avoiding an increase in the mol air
flow on the driver seat side and thereby prevent excessive
cooling thereat. In FIG. 9, as an example, the left-right flow
distribution is passen cr seat side 80:driver scat side 20

FIG. 10 illustrates a state wherein solar radiauon
incident on Lhe driver seat side only and does not reach Lhe

passenger seat side ai a ume of maximum cooling. Here, Lhe

bypass passage 15 on the driver seat side ts fully opened due
to the position of the openings 26a of the driver seat side
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air-mixing Iilm member 26. On the passenger seal side., lhe.

open area of the liypass passage 15 is reduced by the fil
part of the passenger seat side air-mixing film member 26
In I'IG 10, for example, the left-right air tlow distribution is
20:80

FIG. 11 shows thc air-mixing fiim niembrr 26 of the side
in FIG. 9 or FIG. 10 on which lhe air-mixing lilm member
26 fully opens the bypass passage 15, aml FIG. 12 shows the
air-mixing film member 26 of the side in 11G 9 or FIG 10
on which the air-mixing film member 26 reduces the open
area nf the liypass passage 15

Returning again to thr flow diagram of FIG. 5, at step 111,
left and nght side ventilation modes arc each determined
from the map shown in FIG. 13 baserl on the above-
mennonerl TAO(Dr) anil TAO(Pa). However, a defroster
mode, wherein warm air is blown at the front windshield, is
not determined using a TAO but rather is set using a
defrnster switch of the ventilation mnde setter 62 mounted
on thc air-conditionin controi panel.

At step 112, thc above-mentioned final target blower "o

voltage E„ is applied to lhe blower dnving motor 67 as a
control output, and the blower dnving motor 67 is thereby
operated at a speed based nn this voltage L'„

At step 113, control outputs corresponding to the target
positions (target apertures) SW calculated at steps 104, 110 xs
arc applied to thc driving motors 68a, 68b of the left and
right air-mixing film members 26, 26, and the two air-
mixing film members 26, 26 are thereby dnven lo indepen-
dent target aperture posilions.

At step 114, control outputs cnrresponding tn the venti- .io

latinn modes determined at step 111 are applied to the
driving motors 69a, 69b nf the left and right ventilation
mode switchin film members 36, 36, and the two ventila-
tion mode switching film members 36, 36 arc thcrcby
independently driven. However, when al step L05 TAO(Dr) is
and TAO(Pa) are both smaller than TAOarc, the ventilation
mode inevitably becomes the face mode.

When on the nther hand at step 105 IAO(Dr) and TAO
(Pa) are the same, or when SW(Dr) and SW(pa) are greater
than 0, proccssin proceeds to step 115 and calculates a ao

target blower voltage E .

At step 115, based on the TAO(Dr) and TAO(Pa) calcu-
lated at step 103 and the map shown in FIG. 6, a dnver seal
stile blower voltage Eo„and a passenger seal sirle blower
voltage Ee, are calculated, and the average nf the tivo as
lilower voltages Lau and Ee„ is set as the target blower
voltage E .

Subscqucntly, processing of thc above-mentioned steps
111—114 is carrieil oul aml lhe various actualors are con-
trollerl to prorluce the respective target values. so

As is clear from the foregoing descnption, ihe processing
of step 115 and steps 111 — 114 is nrdinary left-right inde-
pendent control, while the processing ot'teps 105—110 is
original control according to thc invention for left-right
indcpcndcnt fiow distribution at times of maximum cooling.
(Second Prelerred Embodiment)

FIG. 14 aml FIG. L5 show a secoml preferrerl embodiment
of the invention, wherein at limes of. maximum cooling lhe.

left and nght air-mixing fibn members 26, 26 are operated
to the positions shown in I'IG. 8 In these positions, the
mcmbcrs fully open thc bypass passages 15, 15, and thr
blowout flow rhstribution of thr left and right cool air flows
is adiusted by the cool air bypass openings 38 being opened
and closed via the cool mr bypass doors 39.

FIG. 14 shows a normal maximum cooing slate, wherein ss
the cool air bvpass opening 38 is fully opened bv the cool air
bypass door 39, and FIG 15 shows a flow-controlled

maximum cooing slate, wherein the cool air bypass openin ~

38 is fully closed by the cool air bypass door 39
In this second preferred embodiment, when a floiv-

controlled maximum moling state is set, instead of the mol
air liypass opening 38 tieing fully closed by its cool air
bypass door 39, thc open area of thc cool air bypass opening
38 ts reduced.

Also, in this second prelerreil embodiment, as well as lhe
bypass passage 15 provided above the heater core 14, a
further bypass passage 150 is provided below the heater core
14 Accordingly, an opening (not shown) for npenmg the
bypass passage 150 is provirlcd in each of thc air-mixing
film mcmlicrs 26, 26 in arldition to thc openings 26a, 26a for
opening lhe bypass passages 15, 150 resulting in a three-
layer fiow passage wherein warm air thai has passed through
the heater core 14 is mixed with cool air from the bypass
passages 15, 150 above and beloiv the heater core 14
(Third Preferred Embodiment)

FIG. 16 and FIG. 17 show a thirrl preferred cmbodimcnt
of the invention in which thc cool air bypass opcnin s 38
and the cool air bypass doors 39 in the lirst and second
preferred embodiments are dispense&i with. FIG. 16 shows a
nomial maximum cooling state, ivherein the bypass passe e
15 is fully opened by the openings 26n of the air mixing him
member 26 I'IG. 17 shoivs a floiv-controlled maximum
cooling state, ivhcrcin the open area of thc bypass passage
15 is rcduccd by thc openings 26n of the air-mixing film
member 26.
(Fourth Preferred Embodiment)

In the first through third preferred emliodiments rlescrflied
aiiove, in the maximum cooling state, the bloivout flow
distriiiution of left and right cool air flows is adlusted by
control of thc open areas of the bypass passa cs 15 ivith thc
air-mixing filni members 26, or control of thc open areas of
lhe cool air bypass openmgs 38 with lhe cool air bypass
doors 39 bein ~ earned oul lelt-right in&lepenilenlly. In a
fourth preferred embodiment, the blowout flow ihstnbuuon
of lefl and right cool air flows is adjusted by control of the
positions of the left and right ventilation mode switching
film mcnibers 36, 36.

That is, in the fourth prcfcrrcrl embodiment illustrated in
FIG. 18 and FIG. 19, openings 36rt for adlustin ~ the open
areas of the defroster outlet ports 16 aml the center lace
openings 32a, and openings 36b for ad justing the open areas
of the font openings 33 are provided in the left and nght
ventilation mode switching tilm members 36, 36

FIG. 18 shows a state whcrcin thc ventilation motte
switchin film members 36, 36 have been opcratcd to a
normal face mode position al a lime of maximum cooling
such that the left and right blowout flows are equal (50.50).
In this case, lhe openings 36n, 36n in lhe left anil nghl
ventilation mode sivitching film members 36, 36 fully open
the center face openings 32n, 32n.

FIG. 19 on thc other hanrl shows as an example a state
wherein the left-ri ht cool air flow distribution at a time of
maximum coolin ~ has been set so thai the flow on the dnver
seal Dr side ts greater than lhe tlow on lhe passenger seat Pa
side. In this case, the openings 36n in the dnver seat Dr side
ventilation mode switching tilm member 36 fully open the
respective center face openin 32a, ivhile the openings 36a
in thc passen cr scat Pa side ventilation motte switching tilm
mcmbcr 36 arc operated to a position in which thc open arcs
of(he respective center face opening 32a is re&luced, thereby
reducing lhe cool air blowout flow on lhe passenger seal Pa
side.

I'IG. 20 is a control floiv diagram for the fourth preferred
embodiment described above Parts in lrl(L 20 ivhich are the
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14
same as or ecfutvalenl to parts in FIG. 5 have been given Ihe.

same reference numerals. In Fl(l 20, after step 104, at step
111 a ventilatinn mode is determined.

The next step 105a is a mndified version of step 105
whcrcin the ventilation modes of the driver scat side and thc
passcngcr scat side both bein thc face mode is added as a
conditton of: the determination. This is because in Lhe fourih
preferrecf embodiment the left-nghl air flow dislnbu lion is
adjusted by controlling the open areas nf the left and right
center face openings 32a, 32a in the face mnde through
control nt'he operating positions of the ventilation mode
switching film members 36, 36.

Steps llfla and 110b corrcspond to step 110 of FIG. 5. At
step 110a, the aperture of Ihe venldauon mode switching
film member 36 of. the stele having the lower TAO
unifnrmfy calculated as the aperture at ivhich the openings
36a fully npen the center face opening 32a. As a result, the
cool air flow on the side having the lower I'AO can be
incrcascd.

At step llflb, thc apcrturc of the vcntiiation mode switch- ao

ing lilm member 36 of the side having the higher TAO is
calculated using the same I incf of map as that of: Ihe
above-mentioned I'l(f. 7. In addition, the open area of the
center face opening 32a on the side having the higher TAO
is reduced by of the openings 36a of the ventilatinn mode "s

switching film member 36 of that side to avoid cool air flow
on thc side havin thc higher TAO front becoming exces-
sive.
(Other Preferred Embodiments)

In the preferred embndiments described above, cases
wherein the side face openings 32b connecting with the side
face outlet port 18 open directly onto the air-mixing chamber
31 without thc ventilation mode switching filni member 36
coming thcrebctwccn were dcscrif&cd. Howcvcr, thc side
face openings 32b may of course alternatively be made Lo as

open onto Ihe air-mixing chamber 31 in a full ventilation
mode by way of an opening provided in the vennlanon mode
switching film member 36

Ify adding an opening to the ventilation mnde switching
film mcmbcr 36 for opening thc side face openings 32b in ao

such a manner, in the fourth preferred embodiment
descnbecl above, the open areas of. the center face opening
32a ancf Ihe stele face openings 32b can both be reducecf with
the ventilation mode sv:itching lilm member 36 on Ihe side.
having the higher TAO to suppress the cool air bloivout as
flows from both the center face nutlet and the side face
outlets. Thus it is possible using thc ventilation mode
switchin film member 36 to still better prevent the flow of
cool air on the side having Ihe higher TAO from becoming
excessive. so

In Ihe second preferred embodiment shown in FIG. 14 ancf

I I(f. 15, because the left-right air flniv distribution during
maximum cooling is controlled using the cool air bypass
doors 39 ancl the cool air bypass openings 38, as air-mixing
dcviccs, instead of thc air-mixing fiim members 26, plate- ..
lil e atr-mixing doors may alternatively be used.

Also, it is possible to use plate-life ventilation mode.
switching cloors as Ihe ventilation mode switching device in
the hrst through third preferred embndiments, instead of the
ventilation mode switching film members 36 so

Although in all thc above preferred embodiments thc
motor spccd was varied by varying thc voltage impressed on
the blower driving motor 67 of. Ihe centnfugal blower 3, ancf

the delivery air flow of Ihe cenlnfugal blower 3 was vanecf
thereby, alternatively il is of. course possible lo utilize pulse ss
width modulation (PWM), wherein a pulse voltage is
impressed on the blnwer driving motor 67 and the motor

speed is vened by varying Lhe pulse width of: this pulse
voltage, to adjust the delivery tlniv of the centrifugal blower
3

While the above descriptinn constitutes the preferred
cmboclimcnt of the present invention, it should fic appreci-
ated that thc invention may bc moclificd without departing
from the proper swipe or fair meamng of. Lhe accompanying
claims. Various other advantages of the present invenuon
will fiecome apparent tn those skilled in the art after having
the beneht of studying the foregoing text and drawings taken
in conjunction ivith the fnllmving claims.

What is claimed is:
1. A vchiclc air-conditioning system composing:
an air-conditionin case definin a ventilation path;
a cooing heal exchanger chsposed in the air-conditionin ~

case for cooing air,
a heahng heal exchanger, disposecl in Lhe air-conditionin ~

case on a dnivnstream side of the cooling heat
exchanger, for heating air;

a bypass passage fnr bypassin air amund said heat
cxchan er;

a partition plate for partitioning the ventilation path into
a right side ventilation path and a left side ventilation
path at least on a downstream side of thc hcatin heat
cxchan cr; and

right and left siclc tcmpcrature adjusters, rcspcctivcly
disposed in the right side ventilation path ancl thc left
side ventilation path, for controllably adlusting an
amount of. conclitioned air heated by the heaung heal
exchanger aml fed to respecnve nghl anil left passenger
compartment sides, said right and left side temperature
adjusters heing mixing devices;

a blower chal blows air through said heal exchanger, said
right side ventilation path and said left side ventilation
path;

wherem when said left anil nghl side temperature adlust-
ers are in a maximum cooling state and the heat load in
one of said left and right passen er cnmpartment sides
has a higher heat load than thc other of said left and
ri ht passcngcr compartment siclcs, an air-blow amount
provided by said blower is mcreased aml an opening of
one of said left aml right sicle temperature adtusters
corresponding Lo a cooler of said lefi ancf right passen-
ger compartment sides is reduced

2. The vehicle air-conditioning system ofclaim I, wherein
thc passen er compartment sides under incrcascd heat load
ancl not under incrcascd heat losel each corresponcl to one of
a dnver seat side and a passenger seat sicfe.

3. The vehicle air-comhtioning system of claim 1, wherein
Ihe venulauon path includes a warm air passage in commu-
nication with the heating heat exchanger, and the bypass
passage bypassing the heating heat exchanger.

4. Thc vchiclc air-conditionin system of claim 3, whcrcin
the mixing dcviccs are each for adjusting flow proportions of
warm air pastung Ihrough Lhe warm air passage and cool air
passing through the bypass passage.

5. The vehicle air-comliuoning system of:claim 4, wherein
the ventilation path also includes a lower bypass passage for
bypassing the heatin heat exchanger, the lower bypass
passage, the bypass passage, ancl thc warm air passage
defining a three-layer air flow ventilation path

6. The vehicle air-comhtioning system of claim 4, wherein
Ihe mixin ~ device for adlu sting flow proporuons of: cool air
passing throu h Ihe bypass passage delines a mixing open-
ing for alloiving the cool air to pass through the bypass
passage.
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7. The vehicle air-conihlioning system of chiim 6, wherein

the mixing opening is closed when a flow-i:ontrolled maxi-
mum coolin state is sct.

8. Thc vchiclc air-conditioning system of claim 6, wherein
the mixing opening is reduced when a flow-controlled
maximum cooling state is set

9. The vehicle air-conditioning system of claim 4, wherein
thc mixing rlcvices arc film members having openings for
ruljusling Ihe tlow proportions of Ihe warm air and the cool
air, a film part of the film member, in one of the right side
ventilation path and Ihe left side ventilation path correspond-
ing to a side on which the heat load has risen, for closing the
warm air passage of the heating heat exchanger, ivhilc the
opening fully opens the bypass passage while the film
mcmbcrs arc in the maximum cooling state; and 16

a film part of thc film member on a side on ivhich thr heat
load has not risen closes the warm air passage of the
heating heat exchanger, and an open arcs brtivrcn the
opening of. the corresponding lilm member and Ihe

obypass passu c is reduced.
IU. The vehicle air-i:omhuoning system of claim 1, further

compnsin cool air bypass openings each for guiding cool
air directly from thc cooling heat exchanger to a section of
thc ventilation path downstream from thc hcatin heat
exchanger, and

cool air bypass doors for opening and closing the cool air
bypass openings, thc cool air bypass openings and thr
cool air bypass door being disposed in both Ihe nght
stria ventilation path and the left side venulalion path.

lo
11 The vehicle air conditioning system of claim 10,

wherein the cool air bypass door on Ihe passenger compart-
ment sirlc under increased heat load fully opens thc corre-
sponding cool air bypass opening, and the cool air bypass
door on the passenger compartment side not under increased ls
heal load reduces Ihe corresponding cool air bypass opening
in thc maximum cooling state.

12. Thc vchiclc air-conditioning system of claim 1, further
composing face outlet ports for liiowing air tolvard an upper
passenger compartment area, foot outlet ports ior blowing 6D

air towarrl a lower passenger conipartmcnt area, and venti-
lation mode switches for thc face outlet ports for switching
air flow between the right side ventilation path and the left
stile ventilation path. JS

13. Thc vchiclc air-conditioning systeni of claim 12,
wherein a flow path lo the face outlet ports is reduced by lhe.

ventilation mode switches on Ihe sale under increased heal
load when the temperature adjusting devices are in the
maximum cooling state in a face mode so

14. Thc vehicle air-conditioning system of claim 12,
whcrcin thc ventilation mode switches comprise film mem-
bers.

15. The vehicle air-conihlioning system of claim 14,
wherein the lilm members are adjustable Io regulate inde-
pendent air flow distriliution in lioth the left and right side
ventilation paths.

16. Thc vchiclc air-conditioning systeni of claim 12,
whcrcin thc ventilation mode switches comprise plate meni-
bcrs. io

17. The vehicle air-conditioning system of. claim 12,
wherein the ventilation mode switches are ventilation mode.
switching film memliers having openings for slvitching
flows of air to the face outlet ports and the foot outlet ports,
anti 66

wherein a ventilation path to the face outlet ports is fully
opened by the opening of the ventilation mode switch-

in ~ lilm member correspomlmg to the side un&ter
increased heat load, and an open area between the
opening of the ventilation mode switching film member
and the ventilation path to the face outlet ports is
reduced on thc side not unrlcr incrcascrl heat load, when
the tcmperaturc adjusting devices arc in thc maximum
cooling slaie in a face mode.

18. The vehicle air-conditioning system of claim 1,
wherein the heat load is determined based on an amount of
solar radiation incident on the right and left passenger
compartment sides

19. A vchiclc air-conditioning system composing:
an air-conilitioner case including separate lefl and nghl

side venulauon paihs,
a hcatin heat exchanger for providing heating air into

said left anti right side ventilation paths;
a cooling heat exchanger for providing coolin ~ air into

said left aml right side ventilation paths,
a bypass passage for i)ypassing thc heating heat

cxchan cr;
right anti left side teniperaturc adjustcrs, rcspcctivcly

disposed in the right and left side ventilation paths for
adjusting flow proportions of cooled and heated air
flowin ~ through the venulauon paths anil into respec-
tive ri ht and left passcngcr compartment sides;

a blolver that feeds air through said right and left side
ventilation paths; and

wherem when the lell and nghl side temperature adjusters
arc in a maximum cooling state and thc heat load in one
of said left and right passenger compartment sides has
a higher heat load than Ihe other of said left aml nghl
passenger compartment sitles, an air-blow amount pro-
vided by said blower is increased and an opening of onc
of said left and ri ht side temperature adjusters corre-
sponding lo a cooler of said left aml wght passenger
compartment sides is reilucetl.

20. Thc vchiclc air conditioning system of claim 19,
wherein the controller controls onc of thc tcmpcraturc
adjuslers so thai a ttuanlity of. Ihe haste&i air in a ventilation
path correspomhn ~ to the increased heal load at one of the
right and left sides of the passenger compartment is zero.

21 The vehicle air conditioning system of claim 19,
wherein the cooling heat cxchangcr is disposed in the left
anti ri ht ventilation paths, and the heating heat cxchan cr
is disposed in thc left and right ventilation paths downstream
for lhe cooling heal exchanger;

wherem each of. the left anil right side ventilation paths
mcludes a left and front side bypass passage,
respectively, that enables the cooled air cooled by the
cooling heat exchanger to bypass the heating heat
cxchan cr.

22. Thc vchiclc air conditioning system of claim 19,
wherein the bypass pasvage composes an upper bypass
passage located above Ihe heating heat exchanger, and
further comprising a lower bypass passage located below the
heating heat exchanger

23 The vehicle air conditioning system of claim 19,
further coniprisin a tcmperaturc adjuster for adjusting an
amount of thc cooled air floivin through thc bypass pas-
siige.

24. The vehicle air conditioning system of claim 19,
wherein the nght and left temperature adlusters compose
film members having openings that are selectively commu-
nicated with the right and left side ventilation paths for
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adjusting a mixture of. the cooled and heated air llowing
thrnugh the ventilation paths

25. The vehicle air conditioning system of claim 24,
wherein the film member openings are air-mixing openings
that arc closed during thc maximum cooling state.

26. Thc vchiclc air conditioning systeni of claim 24,
wherein the lilm member opemngs are air-mixing openings
that are rerluced in size during the maximum cooling state.

27. The vehicle air conditioning system of claim 24,
ivherein a r nntroller controls a location of the him members
so that the heated air tlow is zero during a maximum r noling
state to thereby increase coolin only at one of the right and
left passen er compartment sirlcs in rcsponsc to an incrcascd
heat load thereat.

r a r r


