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[57] ABSTRACT

An automotive air contlitionin ~ system designed to switch a
venulauon mode to an air recirculauon mode automaucally
when the contamination of outside air is greater than a given
level. I'he system includes a mode selection prohibiting
circuit that prohibits the switching between the air recircu-
lation mode and thc ventilation motte anil opcratcs thc air
contlitionin system in thc ventilation mode when thc
vehicle is travehng at high speeds or when the outsnle
temperature is relatively low. This allows trash air having a

relatively lower humidity to be drawn into the passenger
compartment, thereby avoiding fogging of inner surfaces of
windows of the vehicle

f'rimery fgramrner~ larold .Ioyce
Arrornet; Agent, or Firtii~arnrss, Dickey a Pierce, PLC

4,0&77.873 2it977 Stotz et al.. 62244 X 4 Claims, 5 Drawing Sheets
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AIR CONDITIONING SYSTEM FOR
AUTOMOTIVEVEHICLES

BA( K(IROUNI) Ol'1IL'NVL'N'llON

I Technical I ield of the Invention

Thc prcscnt invention rclatcs gcncrally to an automotive
air conditioning system rlcsigncd to automatically switch
between an air recirculauon mode and a ventilation mode
accordm ~ lo a measure of contamination of ambient air, aml
more particularly to such an automotive air conditioning
system designerl to control the switching between the air
recirculation mode and thc ventilation mode accorrlin to the
vehicle spccd

2. Bacl ground of Related Arl is
Automotive air conditiomng systems are known in the art

which has an air contamination sensor disposed outsirlc of a

passenger compartment of a vehicle and which sivitchcs a
ventilauon mode lo an air recirculauon moile auuimaucally
when il is determined based on a sensor output that sur-
roumhng air is polluted (which will be referred hereinafter
as automatic recirculation/ventilation mode control).

Usually, in winder, when an automotive vchiclc is trav-
eling at high spccds, window glasses arc blown by the
lower-temperature wimi and cooled, so that they are fo ed
up easier than when the vehicle m pari eil.

As compared with ivhen the vehicle is parked, the tlow
rate of air discharged from an air conditioner in thc venti-
lation mode is incrcascrl by thc traveling-induced wind, but
il is I epl in the air recirculanon mode whether the vehicN is
traveling or parked.

In analysis of air conditioning comfort in the above
conventional air conrlitioning systems during travclin of
the vchiclc, thc inventors of this application have cncoun- ss
tcrcd thc following problems.

Vihen the vehicle travels al a hi h speed dunn ~ air
conditioning operation in the automatic recirculation/
ventilation mode control, the air recirculation mode is
cntcrcd so that winrlow glasses bccomc apt to bc fogged, an

which may obstruct thc vicv of thc driver.

Vihen switching between the air recirculaluin mode aml
the ventilation mode is performed rluring traveling of the
vehicle at a high speed (e g, I 50 kmih), it will result in a
great diflcrcncc in flow rate of air discharged to a passcngcr as

compartment with which vehicle occupants fccl uncomfort-
able.

SUMMARY Ol'11IL'NVLN'I'ION
n

It is therefore a pnncipal object of the present invenhon
to avoid the disadvantages of Ihe poor arl.

It is another object of thc prcscnt invention to provirlc an
automotive air conditioning system desi ncd to control
sivitching bctwecn recirculation and ventilation modes ss
accordm ~ to lhe vehicle speed to avoid logging of win&low

glass anti eliminate discomfort of vehicle passengers due to
a difference in tlow pressure of air discharged to a passenger
compartment betiveen the recirculation mode and the ven-
tilation mode. ee

According to onc aspect of thc prcscnt invention, thcrc is
providcrl an air conditioning sysmm for vehicle which
composes. (a) an air conditioner unit that comhlions aml
discharges air to a passenger compartment of. the vehicle, (b)
an outside air contamination sensor thai delermmes con- es
tamination of air outside the vehicle; (c) an automatic mode
selecting circuit that selects an air recirculation mode m

which the;nr discharged from the air condiuoner unit is
recirculaleil through the passen er mtmpartment when the
contamination of thc air dctcrmincd by Ihc outside air
contaniination sensor is grcatcr than a prcsclcctcd rcfcrcncc
level and selects a ventilation mode m which the outside air
is drawn into the passenger compartment when the

contamin-

ationn ol Ihe air is smaller than lhe preselected reference
level; (d) a vehicle speed sensor that determines a speed of
the vehicle; and (c) a mode selection prohibiting circuit that
prohibits a mode selection operation of thc automatic mode
selecting circuit and selects the ventilation meric when the
speed of the vehicle determmed by the vehicle speed sensor
is greater than a preselected value.

In the prcfcrrcd mode of thc invention, thc air conditioner
umt includes a iilower which produces an air flow directed
to the passenger compartment A flow rate control circuit is
further provided which controls the blower so that flow rates
of air discharged by the blower in the air recirculation mode
and thc ventilation mode agrcc with each other.

I'he flow rate control circuit includes a target flow rate
rlctcrmining circuit, a correction value dctcrmining circuit,
and a tar ct flow rate correcting circuit. Thc target flow rate
rlctcrmining circuit dctermincs a target flow rate of air
ihscharged by lhe blower based on a preselecled controlled
air conditioning parameter. The correcuon value determin-
ing circuit determines correction values for correcting the
target floiv rate determined by the target flow rate rletermin-
ing circuit in thc air recirculation mode and thc ventilation
morlc, rcspcctivcly. Thc correction value in thc ventilation
morlc dccrcascs thc target floiv rate of air as Ihc speed of thc
vehicle determined by the vehicle speed sensor increases.
The target flow rate correcting circuit corrects the target flow
rate determined by the target flow rate determining circuit
using the correction values determined by the correction
value determining circuit so that thc flow rates of air
rhschargcd liy thc blower in thc air recirculation mode and
the ventilation mode agrcc with each other.

Thc mode sclcction prohibiting circuit also prohibits thc
morlc selection operation of thc automatic mode sclccting
circuit and selects thc ventilation mode when a tcmpcraturc
of Ihe mr outside of the vehicle is smaller than a preselected
value.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be un&lerstood more fully from
the delaikil descriphon given hereinbelow and from the
accompanying draivin s of the preferred emborliment of the
invention, which, hoivever, should not be taken to limit the
invention to thc specific cmborlimcnt but arc for explanation
and understanding only.

In the drawings
I IG I is a schematic view which shows a structure of an

air conditioning system according to the present invention;
FIG. 2 is a flowchart of an automatic air conditioning

program performed by the air conditioning system of I IG
I;

FIG. 3 is a flowchart of a subprogram performed in step
70 in f IG 2;

FIG. 4 shows a map used in determining a flow rale of ur
discharged by a blower in terms of a required temperature of
the discharged air;

FIG. 5 shows a map used in determining a correction
value for a target flow rate of air discharged by a blower in
a ventilation mode;

FIG. 6 shows a map used in determining a correction
value for a target flow rate of air discharged by a blower in
an air recirculation mode,



FIG. 7 is a flowchart of a subpro ram performed in step
60 in I'IG 2; and

I'IG 8 shows a map used in determining a vehicle speed
dependent control parameter Vcf for prohibiting an air
recirculation/ventilation mode switching operation based on
a vchiclc spcctl.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, particularly to FIG. I,
there is shown an automotive air conditioning system I
according to thc prcscnt invention which includes an air
conditioner casing 2 tlcflning thcrcin an air duct opening to
a passcngcr compartment of thc vchiclc, a blower 3, an
evaporator 4, a healer core 5, and an air conditioner elec-
trically control umt (ECU) 6.

Three distribution ducts 2u to 2c extenrl on the down-
stream side of the air conditioner casing 2. The distribution
duct Zu is connected to a defroster outlet 7 fnim ivhich air
is discharged to an inner surface of window lass 10. The
distribution duct Zb is conncctcd to a face outlet 8 from
which air is drscharged to an upper half of a passen er body.
The dislribuuon duct 2c is connected to a fool outlet 9 from
which air is dischar ed Lo feel of passengers. Atr flow to the
distribution duct Zu is controlled by a rlefroster door 11 Air
floivs to the distribution ducts 26 and 2c are controlled by an
outlets door 12. Thc doors ll and 12 arc moved by a servo
motor through a link mechanism (nol shown).

Thc air conditioning system 1 is desi ncd to discharge
iu

comhnoned air to Lhe passenger compartment selectively in
one of three known air distribuuon modes. a FACE mode, a

B/I. (Bi-l.evel) mode, anil a I'OOT mode In the I'ACL
mode, the conditioned air is discharged from the face outlet
8. In the BLL mode, thc conditioned air is rlischar cd from
the face outlet 8 and thc foot outlet 9. In thc FOOT mode, 33

the conditioned air is discharged from thc rlcfrostcr outlet 7
and Lhe fool outlet 7.

The blower 3 includes a blower casing 3u, a centnfugal
fan 36, and a blower motor 3c. The flow rate oi air
discharged from the blower 3 is controlled by the level of
voltage applied to the blower motor 3c

The blower casing 3u is connected at an inlet thereof to an
air inlet door assembly 50 I'he air inlet door assembly 50
has formed therein an mside air inlet 14 through which the
air in thc passenger compartment is conducted to thc air
conditioner casing 2 anti an outside air inlet 15 throu h
which fresh air is comiucted lo the air comlitioner casrng 2.
The outside air inlet 15 communicales with an air inlet (nol
shown) formed in an upper cowl of lhe vehicle.

The air mlet door assembly 5U has disposed therein two
air doors 16 moved by a servomotor 17 to control the
quantity of inside air flowing from the inside air inlet 14 to
the air conditioner casing 2 and the quantity of outside air
floiving from the outside air inlet 15 to the air conditioner
casin 2.

The air conditioning system I operates in one of two
modes: an air recirculation mode and a ventilation mode
automatically and manually In the air recirculation mode,
the inside, air inlet is opcncd, while thc outside air inlet 15 eu
ts closed to recirculate Lhe air through the air condiuoner
caiung Z and Ihe passenger compartment. In Ihe ventilation
mode, the inside air mlet is closed, ivhile the outside air inlet
is opened to withdraw fresh air into the air conditioner
casin 2. as

The evaporator 4 is one component of a known air
conditioner refrigeration system which also includes a

compressor, a con&tenser, a receiver, and an expansion valve
(nol shown). The evaporator 4 is ininalled in Ihe air comh-
tioncr casing 2 aml i,vaporatcs rcfrigcranl liquid cntcring
from thc expansion valve to cool thc air discharged from thc
blower 3.

The heater core 5 is installed in the air condiuoner casing
2 tlownstream of thc evaporator 4 and warms thc air with thc
heat of engine coolant. A bypass linc 30 cxtcnds in thc air
conditioner casing 2 through which the air cooled iiy the
evaporator 4 bypasses the heater core 5 'I'he flow rate ratio
of air passing through the bypass line 3U to air passing
through Ihe heater core 5 is controlled by an air mixing iloor
31 which is pivotably moved by a servomotor 31 through a
link mechanism (not shown).

The ECU 6 consists of a microcomputer storing therein
control programs for air conditioning, ROMs, RAMs, an I/O
port, and an AiD convcrtcr anil is rcsponsivc to a signal
inputted from an air conditioner control pane133 to provide
control signals to the servnmotors 17 and 31 and a motor
iinver 34 which controls Lhe blower motor 3c.

Thc air conditioning system 1 also includes an inside
temperature sensor 36, an outside temperature sensor 37, a
solar sensor 38, an evaporator temperature sensor 39, a
water temperature sensor 40, and a vehicle speed sensor 41.
The inside temperature sensor 36 measures Ihe temperature
of air in thc passcngcr compartment. Thc outside Icmpcra-
turc sensor 37 measures thc tempcraturc of ambient air. Thc
solar sensor 38 is sensitive to sun light to provide a signal
inriicative of the quantity of solar radiation 'I'he evaporator
temperature sensor 39 measures the temperature of ur
immediately after passing through the evaporator 4. The
water tcmpcraturc sensor 40 is attached to an outcr surface
of thc heater core 5 and measures thc tcmpcralurc of coolant
of the engine. The vehicle speed sensor 41 is macle of a
known electromagnetic pickup designed to measure the
speeii of 3 sr heel

Thc air conditioning system 1 further includes a gas
sensor 42 which is installed in an cnginc compartment of thc
vehicle anti winch is designed to measure lhe contamination
of ambient air lo provide a signal indicanve thereoi to the
ECU 6. The gas sensor 4Z includes a semiconductor device
made of, for example, SiOi sensitive to a harmful gas such
as carbon monoxide (('0) or hydrocarbon (I I(:) anil outputs
a sensor signal having an output voltage VDGS which drops
as thc concentration of harmful gas (i.c., thc contamination
of ambient air) is increased.

Thc air conditioner control panel 33 is mounted in an
instrument panel in thc passcngcr compartment and has
ihsposed thereon a temperature selector (nol shown) for
manually selecting a desired temperature of the inside air, a

blowing mode selector (not shown) for manually selecting
desired one of known blowing modes (i.e, the I'AUE, B/I.,
anti I'OO I'odes), and an air recirculationiventilation mode
switch (not shoivn) which switches bctwccn Ihc ventilation
motte and thc air recirculation mode Thcsc sclcctors and
switch are I nown in the art, ami explanation thereof in iletail
will be omiued here.

With the a(Love arrange ments, thc air conditioning system
1 automatically controls the Lemperalure of air in Ihe pas-
senger compartment to a desired level thai is manually
selected by an operator through the air conrlitioner control
panel 33

FIG. 2 is a flowchart of an automatic air conditioning
control program performed by the L'UU 6

When an ignition switch of the vehicle is uirned on to
supplv Ihe power to the ECU 6, the rouune enters the
program and proceeds to step 10 wherein counters and flags
are reset.



The rounne proceeds to step 20 wherem a target tempera-
ture value Tact is read which indicates a desired temperature
of inside air manually selectecl by the operator through the
air conditioner control panel 33, and control parameters 'I'r,

Tam, Ts, Tc, Tw, SPD, VDGS into which outputs of the
sensors 36 to 42 arc A''D convcrtcd and thc states of the
selectors anil swnch on the air conditioner control panel 33
are monitored.

The routine proceeds to step 30 wherein a required
tcmpcraturc TAO (i.c., a rcquircd quantity of heat) of '"
conditioned air to bc clischargcd to Ihc passcngcr compart-
ment is determined using the equauon (I) below.

VCLR coax (VCLR, VDGS) (3)

where VD(iS is a voltage output of the gas sensor 41 that 33

drops, as described above, as the concentratinn of harmful
gas is incrcascd. Thc rcfi:rcncc value VCLR is, thus, sct to
a value rcprcsenting thc cleanest air after thc program is
initiated.

The routine proceeds to step 5U wherem an automatic au

recirculationiventilation mode control parameter I.n, as will
be discussed later in detail, is determined, using the con-
centration of gas VD(iS read in step 20, as

Za=VOGS)VCCR

Specifically, thc automatic recirculation/ventilation mode
control paramctcr Ln corresponds to thc clcviation of an
actual output of the gas sensor 42 I rom the reference value
VCLR that represen(s a measure of contaminauon of outside o

air. Note that as the outsicle air becomes dirty, the automanc
recirculationiventilation mode cnntrnl parameter I.n has a
smaller value.

Thc usc of thc paramctcr Ln, thus, cnalilcs Ihc contami-
nation of outside air to bc dctcrmincd precisely rcgarcllcss of 3

the unit-to-umt devianon in detection accuracy and change
in output of Ihe gas sensor 42 clue to vanauon m humidity.

The routine proceeds to step 6U wherein Ihe automatic
recirculationiventilation mncle control is performed, as will
be described later in detail, to select one of the air recircu-
lation mode and thc ventilation mode according to the
concentration of gas VDGS and the vchiclc spccd.

The routine proceeds Io step 70 wherein a required liow
rate of air discharged from the blower 5 is cletermrned in a

manner as descnbed later in detail. ss
The rnutine proceeds to step 00 wherein the blowing

mode is automatically determinecl based on the required

(I)
is

where Kset, Kr, Kam, aml Ks are given gains, and C is a

correclion constant.
The routine proceeds to step 40 wherein a reference value

VCI.R is determined which is used in determining the
concentration of harmful gas (i.c., a mcasurc of contamina- zo
tion of outside air) through thc gas sensor 42. Thc gas sensor
42 includes, as dcscribccl above, Ihc semiconductor device
which usually has an inevitable unit-to-unit deviauon in
detection accuracy anil which w su(1)eci to chan e in output
due to variation in humidity It is, thus, clifficult to indicate
the concentration of gas in an absnlute value For this reason,
the air comlitioning system 1 of this cmbodimcnt dctermincs
the contamination of outside air based on a clcviation of an
actual output of thc gas sensor 42 from thc rcfi:rcncc value
VCLR. iu

The reference value VCLR is given by Ihe equatron (2)
below

temperature TAO of. comhtioned air determined in step 30.
Specihcally, as the required temperature TAO increases, the
blowing mode is changed in sequence from the I'ACL'ode
to the 0/I. and I'OO'I'odes in that order. I urther, a target
opening SW of thc air mixing door 31 is dctcrmincd based
on TAO, Te, ancl Tw so as to bring thc tcmpcraturc of
comhtionecl air discharged to the passengers compartment
into agreement with the required temperature TAO.

While either of the air recirculation mode and the venti-
lation mode is selected in step 60 accorcling tn the concen-
tration of gas VD(IS, it may also be determined based on the
required temperature TAO rcgarcllcss of thc concentration of
gas VDGS. For cxamphh when it is rcquircd to cool thc
passenger compartment rapidly in summer, the required
temperature TAO drops below a threshold level, thereby
causing the air recirculation mode to be entered When the
air recirculation mode is selected based on the required
temperature TAO, it is kept irrespective of an operation in

step 60.
Thc routine proceeds to step 90 whcrcin Ihc ECLI 60

outputs control si mals to achieve target controlled variables
iletermined in steps 6U to 80.

Next, the details of steps 60 and 70 will be presented
below

I I G 3 shows a subprngram performed in step 70 I
'i rat, in

step 71, a target blowi,r Icvcl BLW'i.c, thc target flow rate
of air discharged from thc bloivcr 5) is dctcrmincd by
look-up uiung a map shown in FIG. 4 based on the required
temperature TAO. The routine proceeds to step 72 wherein
it is determined ivhether the ventilation mode has been
selected in step 60 nr not If a YES answer is nbtained, then
the routine proceeds to step 73. Alternatively, if a NO answer
is obtained meaning that thc air recirculation mode has bccn
sclcctcd in step 60, then thc routine proceeds Io step 74.

In step 73, a correcnon value (i e., a correcnon blower
level) ABLWI in Ihe ventilauon mode is determined by
look-up using a map shown in FIG. 5 based on the vehicle
speed SPD monitored by the vehicle speed sensor 41
Specihcally, when the vehicle speed SPD is less than Vl
(c.g., 50 km,.'h), thc correction value ABLWI is dcmrmincd
to bc zero (0). When thc vehicle spccd SPD is higher than
Vl and lower than V2 (e.g, 120 kmih), the correction value
ABLWI is increasecl according Io an increase in SPD. When
the vehicle speed SPD is higher than V2, the correction
value AIIIWI is kept cnnstant.

In step 74, a correction value (i e., a cnrrection (iiower
lcvcl) ABLWI in thc air recirculation mode is dctcrmincd by
look-up using a map shown in FIG. 6 based on thc target
blower level BLW derived in step 71. Specilically, the
correction value ABLW1 cs increased as the target blower
level BLW's increased.

In step 75, the target blmver level III.W's cnrrected using
the equation (4) beloiv to determine a final target (iiower
lcvcl BLW.

acta=a( Itr-anz Ici

Specilicallv, the linal target blower level BLW ts deter-
mined by subtracting the correction value ABLWI Irom the
target blower level BI W'his is for the follnwing reason

When the vehicle is traveling in the ventilation mocle, an
actual fioiv rate of air discharged to Ihc passcngcr
compartment, as dcscribcd above, cxcccds a target flow rate
thereof due to the naveling-incluced wiml. For example, if
the rela non between the blower level BLW'nd the required
temperature TAO in FIG. 4 cs determined on the assumption
that the vehicle speed SPD is zero (0), the actual tlow rate
of discharged air becomes greater than the target tlow rate



thereof as Ihe vehicle speed is increased. The agreement of
the actual flow rate of discharged air with the target tlow rate
in the ventilation mode is, thus, accnmplished as described
above by determining the final target blov er level 13I.W
based on thc target blower Icvcl BLW" which bccomcs small
as thc vchiclc spccrl SPD increases.

In Ihe air recirculation mode, Ihe actual flow rate of air
discharged to the passenger compartmeni &s not aflected by
the traveling of the vehicle, but the map in I l(i 4 is made
for the ventilation mode, and thus, the final target blower
level III.W in the air recirculation mode needs to be cor-
rected. This is bccausc thc flow resistance of conditioned air
difl'crs bctwccn thc air recirculation mode and thc ventilation
mode. Specilicafly, in the air conditioning system 1 of this
embodiment, the air recirculation mode &s smaller rn flow &s

resistance than the ventilation mode because of a physical
air duct structure of the a&r conditinning system I 'I'herefore,
even ivhen the vehicle speed SPD is zero (0) so that there is
no traveling-induced winrl, and thc target blower Icvcls
BLW'n the air recirculation and ventilation morlcs arc equal zo

to each other, the actual flow rate of d&scharged ur in the air
recirculahon mode becomes greater than that in the venu-
lation mode. In order to eliminate the diiference in actual
floiv rate of discharged air between the air recirculat&on
mode and the ventilation mode which would cause discom-
fort of thc vchiclc passcngcrs, Ihc air conditioning system 1

of this cmbodimcnt corrects, as described above, thc target
blower level BLW'n the air recirculanon mode even when
the vehicle speed is zero (0).

I'IG 7 shows a subprogram performed in step 60 Note
that when the air conditioning system I is operating in a
manual mode, the subprogram below is not performed

First, in step 61, it is rlctcrmincd whcthcr thc outside
tcmpcraturc Tam mcasurcd by thc outside air tcmpcrature
sensor 37 is lower than a given value TI (e.g., O'.) or not. zs
If a YES answer is obtained (Tam&TI), then the rouhne
proceeds Io step 64 Io select Ihe venulauon motte.

Alternatively, if a NO answer is obtained (Tam&TI) m
step 61, then the routine proceerls to step 62 wherein &I is
detcrmincd v.hcthcr a vehicle speed dcpcndcnt control so
paramctcr Vcf is equal to onc (I) or not. Thc vchiclc specrl
dependent control parameter Vcf is determined by loot -up
using a map shown in FIG. g. Speciiically, when the vehicle
speed SPD xs greater than a given value V4 (e.g., 150 km&h),
Vcf= I, ivhile when the vehicle speerl SPD is smaller than the
value V4, Vcf=(l. A hysteresis &s provirled in the map of I'IG
8 for avoiding the hunting of thc air doors 16. Spccihcally,
a change in Vcf from onc to zero is made when thc vehicle
speed SPD drops below V3 (e.g., 130 km&h).

If. a YES answer is obtained (Vcf=l) in step 62, then the o

rouune proceeds to step 64 to select Ihe venulauon mode.
Alternatively, if a NO answer is obtained, then the routine
proceeds to step 63 wherein &t is rletermined whether the
automatic recirculation&ventilation mode control paramctcr
Ln dcrivcd in step 50 is smaller than a rcfcrcncc value Ls or s
not. The reference value Ls is a en&enon of. contammation of
outside air with which vehicle passengers feel uncomfi&rt-
able. W'hen Ihe outside air is contaminated, the output
VD(iS of the gas sensor 42 shows, as rlescrihed above, a
smaller value 'I'hus, if the automatic recirculat&on/
ventilation morlc control parameter Ln is smaller than the
refcrencc value Ls, it means that thc outside air is pollutcrl
to the extent that the vehicle passengers feel uncomfortable,
and the routine proceeds Io step 65 wherem the air recircu-
lation mode is selected Io avoid entrance of the outsnle air. os

Alternatively, if a NO answer is obtained (Vcfw I) in step
63, meaning that the outside air is not polluted to the extent

that the vehicle passengers teel uncomfortable, then the
routine proceeds Io step 64 Io select Ihe ventilation mode.

As apparent from the above discussion, Ihc automatic
recirculation ventilation mode control based on Ihc contami-
nation nf outside air (i e., steps 63, 64, and 65) is performed
when the outside temperature 'I'am is h&gher than the given
value TI and when the vehicle is traveling at lower speeds.
In other words, when the vehicle is traveling at high speeds,
that is, if a YES answer is obtained in step 62, then thc
automatic recirculation&ventilation mode control is
prnhibited, and in step 64, the ventilation mode is selected
Arlditionally, svhcn thc outside tcmpcraturc is rclativcly low,
that is, if a YES answer is obtained in step 61, then thc
automatw. recirculation&ventilation mode control
prohibited, and in step 64, the venulation mode is selected.
This allows fresh air having a relauvely lower humidity to
be conducted into the passenger compartment when the
outside temperature is low or ivhen the vehicle is traveling
at hi h spccds, thcrcby avoiding fogging of thc windows.

While thc prcscnt invention has bccn rliscloscd in terms of
the prcfcrred cmbodimcnt in orrlcr to facilitate a bctrcr
understanding thereof, it should be appreciated that the
invention can be emboohed in vanous ways without depart-
ing from the principle of the invention I'herefore, the
invention should be understood to include all possible
embodiments aml modification to thc shou n cmbodimcnts
which can bc embodied without departing from Ihc principle
of thc invention as sct forth in thc appcndcd claims.

For example, Ihe automauc recirculation/ientilation
mode control is prohibited when Ihe vehicle speed increases
above V4 (=150 km h), but it may alternatively he prohib-
ited when the vehicle increases above V2 (= l20 km/h)

Thc air doors 16 arc macle of plate mcmbcrs, but may
alternatively bc made of a rotary rloor assembly or film-
madc fins.

What is claimed is.
l. An air conditioning system for vehicle compnsmg.
an air comlnioner umt that conch&iona and diachar es ur

to a passenger compartment of the vehicle;
an outside air contamination sensor that determines con-

taminauon of air outside the vehicle,
an automatic mod&, selecting circuit that sclccts an air

recirculation mode in which thc air discharged from
sat&i air conditioner unit is recirculated through the
passenger compartment when Ihe contaminauon of. the
air determined by said outside air cnntamination sensor
is greater than a preselected reference level and selects
a ventilation mode in ivhich the outside air is drawn
into thc passcngcr compartment when thc contamina-
tion of the air is smaller than thc prcsclcctcd rcfcrcncc
level;

a vchiclc spccd sensor that dctcrmincs a speed of thc
vchickq and

a mode selection prohibiting circuit that prohibits a mode
selection operation of said automatic mode sclccting
circuit and selects the venulauon mode when the speed
of Ihe vehicle determined by said vehicle speed sensor
is greater than a preselected value.

2 An air conditioning system as set forth in claim I,
wherein said air conditioner unit includes a blower which
produces an air flow dircctcd to thc passcngcr compartment,
and further comprising a floav rate control circuit that
controls said blower so that flow rates of air discharged by
saul blower in Ihe;nr recirculauon mode and the venulation
mode agree with each other.

3 An air conditioning system as set forth in claim 2,
wherein said tlow rate control circuit includes a target tlow



rate determining circuit, a correcuon value determinin ~

circuit, and a target flow rate correcting circuit, the target
floiv rate determining circuit determining a target flow rate
of air discharged hy said blower haserl on a preselected
controlled air conditioning paramctcr, thc correction value
determining circuit rlctcrmining correction values for cor-
recting the target flow rate determmed by said tar et flow
rate determining circuit in the air recirculauon mode and the
ventilation mode, respectively, the correction value in the
ventilation mode decreasing the target flow rate of air as the
speed of the vehicle determined by said vehicle speed sensor
incrcascs, thc target flow rate correcting circuit corrcctin
the target flow rate dctcrmincd by said target flow rate
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iletermining circuit using the correction values determmed
by said correction value dctcrmining circuit so that thc flow
rates of air discharged by said blower in thc air recirculation
mode and the ventilation mode agree with each other

4 An air conditioning system as set lorth in claim f,
wherein said mode selection prohibiung circuit also prohib-
its thc mode sclcction operation of said automatic mode
selecting circuit and selects the ventilatinn mode when a

temperature of the air outside of the vehicle w smaller than
a preselected value.


