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Dunng a no-tdlutg state. the opentng of an nr mtx door is
corrected in such a direction as to prolong a period of time in
which the state ofair collditionutg before the no-idl utg state is
sustatnable. accordutg to the state ol atr condtuotung belore
tile Ilo-idling state and a target blow-off temperamre during
the no-tdhng state. Tltereby. even when a compressor is
stopped, a period of time in which a fcc)ing of coolncss or
wanuth is sustainable is prolonged, thus prolonging a no-
tdling tune.
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VEITICLE AIR-CONDITIONING CONTROL
APPARATUS

(.ROSS-RFFFRFNCI:, TO THF, RFI.ATFD
APPLICATION

[0001] This application is based on and claims the prionty
benctit of Japanese Patent Application No. 2010-281537,
tiled on Dec. 17. 2010. the disclosure ofwhich is incorporated
herein by reference in its entirety.

BACK(lROIJND OF THF, INVFNTION

[0002] 1. Held of the Invention
[t)003] The present invention relates to a vehicle air-condi-
tioning contml appmatus capable of pmlonging a penod of
time in wluch a feeling of coolness is sustainable durin

cooling operation, and capable ofprolonging a period of time
in v,luch a feeling of warmth is sustainable during heating
operation, even when a compressor is ui a stopped state dur-

uig mi-idling state. in a ichicle equipped with what is knou n
as the idle-reduction function of stopping an engine at the
time of idling.
[0004] 2. Descnption of the Related Art
[0005] Recently, for an improvement in fuel economy. a

vehicle cquippcdl u ith tlm idle-rcxtucl ion I'unction of stopping
an engine at the tune of idliug has beeo io practical use
[t)006] With such a vehicle equipped vvith the idle-reduc-
liim functiim, the siopping of the iuhiclc i(ada ui thc stopping
of the engine. and thus to the stoppulg of a compressor dnven
by tlm engine. hence resulting in the stopping of an air-

conditioniug apparatus ol'hc vchmle
[0007] Tlierefore, for example in the course of cooling
opcnltion, tlm stopping of the engine leads to thc stopping of
the cooling operation and thus to a use in temperature in the
vehicle's interior. which, in turn, gives a feeling of discomfort
to a driver or an occupant.
[0008] To avoid tlus, there has been a proposal of a veldcle
air-conditioning apparatus including a second compressor
driven by a baueD; in wluch. when ml enguie is stopped. the
second compressor is driven by a motor to keep on ivith
coolmgopcration [Refcrto.lapanesePatcntApplicationPub-
licat ion No. 2003 i 80937,)

SI JMMARY OF THF, INVENTION

[0009] However. according to the invention described in
Patent Document 1. it is necessary to mount the second com-
pressor that does not use the engine as a driving source, and
tllll~ . (hf.'ir-coodilioning apparauls beeonws complicatal in
structure. Also. there is a detenoration in vehicle moumabil-
ity, and it is necessary to drive the second compressor. thus
leading to tile pmblem ol'cmisul an increase ul power con-
Sulllptloll.

[0010] An oblect of the present uivention is to provide a

velucle air-conditioning control apparatus capable of pm-
longing a period ol'me ui ivhich a feeling ol'oolness is
s usta uiable dunng cool uig opemtion, and capable ofprolong-
ing a period of time in wluch a feeling of warmth is sustain-
able during heatmg operation. even ivhen a compressor is

stopped under no-idlmg state.
[0011] In order to attam the above ob)ect. the vehicle air-
conditioning control appamtus according to the present
invention is configured as follows When an cnginc is stopped
under a no-idling state. the opening of an air mix door is
corrected in such a direction as to prolong a period of time in

which the state of air conditionuig in the vetucle's ulterior
before the no-idling state is sustauiable. based on the state of
air conditioning in ihe vehicle's mtcrior bel'ore the stopping o f
the engine and a target bloiv-off temperature calculated by the
vehicle air-conditioning control appamms. Tliereby, a penod
oftime in u luch a feeluig of coolness or u armth is sustauiable
is prolonged, thus exwnding a time dumtion of the no-idling
state

[0012] Speciticnllv, n vehicle air-conditioning control
appamms according to one embodiment of the present inven-
tion includes an intake door mounted on a vehicle having an
idle-reduction function. the intake door making selection
bctu cut introduction o!'air outside the vehicle and introduc-
tion of air inside the vehicle, with an opening of the intake
door; a blower fan that controls an anuiunt of the air intro-

duced through the intake door, u ith a lan speed ot'he blower
lian. on evaporator that cools the air bloivn by tbe bloiver I'au,

by using a refrigerant: a heater core that allows a further
passage of the air that lms passed tluouJt the evapomstor, and
warms the air by usuig enguie coolmg ivater of the vehicle: un

air mix door tlmt adjusts a mixture mnount of ciml air cmilcdl

by passing only tlu ough the evaporator mid warm air warmed

by passing tluough the heater core after passing tluough the
evaporator, with an opmiing ol theair mix door, a veliicle*s

httcrior lcfnpcratlll'c scllsor tl'1st lncasllrcs tclllpcfatllrc ill ai

vehicle's interior; an air-conditioning operation unit that pro-
vides a conunand for a set temperature in the vehicle's inte-

rior, and an air-conditioning controller that perl'orms control
on thc state of air conditioning in the vehicle's interior

[0013] Before a niuidlulg state. the air-eiinditiomng mm-

troller performs the control on thc state of air conditioning in
the vehicle's interior, based on at least the set temperature for
which the air-conditioning operation uiut provides the com-
mand. Snd, durulg the muidling state, thc air-conditiomng
controller pcrlorms control to correct thc opening of thc air
nux door in such a direction as to prolong a period of time in
uhich lhe state of itm conditionitig in the velucle's interior
before the no-idling state is sustainable. based on the state of
air cimditioning befiirc the no-idling state and a target blov;-

off tempemsture calculated using at least the set temperature
and the tempemture m the vehicle's intenor measured by the
veliicle's interior tempemture sensor during the no-idling
state

BRIEF IJESCRIPTION OF THF, DRAWIN() S

[0014] FI(J. I is a block diagrmn shovving in schematic
fiirm n configuration of a vehicle air-conditioning control
apparatus according to a lira) embodiment of the present
ulvi'.1'ill sire

[0015] FI(J. 2 is a ttowchait showing the flow of operation
of thc first embodiment of tlm presmu invention

[UU16] I'l(J. 3 is a diagram of assistance in explaining mi

opclllllg illi ac)lou iif till illr lulx door

[0017] FI(i 4 is a table shinving the contents of a map for
deternlming the mnount of opening correcnon of the air nux
door.

[UU18] I'l(J. 5 is a ttowchait showing the flow of operation
for opening correction of the air nlix door and fan speed
control of a blower fan in the first embodunent of the present
ulvi.Ill 1 sin.
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DETAILL'D DESCRIPT)ON OF TIIL
EMBODIMENTS

[0019] Embodimmits of a vehicle air-conditioning contml
appamtus according to the present invention will be described
bdow with reii.rmice to the drawings.

First Fmbodunent

[0020] The embodiment is the present uivention as applied
to a vehicle air-conditioning control apparaws mounwd on a
velucle lwving an idle-reduction iiuict&oa. The embodunent
of the present invention will be descnbed below following
Flfi I

[0021] The apparatus includes an idle-reduction controller
20 installed in a vehicle 5 (not shown in Fl(I. I), which detects
the stopping oi'lw vehicle 5 and stops an engine 10. and
further. detects driver's accelerator operut ion, braking opera-
tion or steering operation, or tempemture variations in the
vehicle's interior, or the like and restarts thc engine 10& a
compressor 3U dnven by the engine IU. wlflch applies pres-
sure to a refrigerant; an air-conditioning unit 6 i asm lied in the
velucle's uitenor, which performs control on the sIate of a&r

conditioning in the velucle's interior: an air-conditioning
controflcr 100 that provides a control command to the air-
cond&tiomng uiut 6: sensors that measure uifonnation
required to detemiine the substance of the control conunand
winch the air-co&xlititmiug controller 100 gives to the a&r-

conditiomng unit 6, namely, an outside-sir temperature sen-
sor 130 &hat makes nub&itic-air &mupera&urc nicasurenu:nws, a
vehicle's interior tempeniture sensor 132 that makes mea-
surements of temperature in the vehicle's interior, a blow-off
tcmperaturc sensor 134 thnt mcnsurcs tlm tcmpcrature oi'lou-offopemn s 92. a solar raduition quanuty sensor 136
that measures the amount of solar mdiation to ivhich the
vchiclc 5 is exposed, a uatcr temperature swisor 138 that
measures the temperature of cooluivg water of the engine 10.
mid mi evaporator temperature sensor 139 tlwt measures air
tf:tape&at&in: sf&el'i&aslllg &hitul h tm evapt1la&OI 60, an air-
collditioning opemtion unit 1 1 U by which an occupant of the
vehicle 5 gives a command fiir a set temper,cure in thc vehi-
cle's interior: and an a&r-conditioning display unit 120 tlwt

visually displays the state of opew tion of the air-conditioning
Ufl&t 6

[0022] Incidentally, the ur-conditiomng unit 6 includes an
outside-sir inlet 44 that introduces a&r outside the ~ehicle 5: an
uiterior-air inlet 46 that introduces air in tlw vehicle's interior.
an &ntake door 40 capable of sun&ging. wluch makes selection
betwtmn intenor-wr introduction and outside-air introduction
or de&em&ines a mixture ratio betwcmn the interior air wul thc
outside air: an intake door dnvin umt 42 that eel'acts su ing-
ing oi'he intake door 40: a blower firn 50 that blows tlw
outside air, the intenor air. or a mixture of them, introduced
through the intake door 4U. into an air flow path 48 provided
inside the air-conditioning unit 6: n blower motor 52 that
controls revolving speed of the blouer fan 50 (hereinafter
referred to as fan speed) thereby to control the mte of flow of
air blown into the air flow path 48. &lw evaporator 60 (or a heat
exchanger for air cooling) through wluch the refrigerant cir-
milates: a banter core 70 (or n heat exchanger for air iwating)
through winch cool&n u ster fed from the engine 10 through
a cooling water channel (not shown) circulates: mi mr mix
door 80 capnble of swinging, disposed between thc evapom-
tor 60 and the heater core 70, and an a&r nux door driving &uut

82 that effects swinging of the air mix door 80.

[0023] Also, the air mix door 80 clwnges &ts opening 0

thereby to enable controlling a mixture ratio between cool air
that has passed only through the evaporator 60 uid &&arm a&r

that has passed through tlw hcnter core 70 aft&m passing
through flic evaporator 60

[OU24[ Further, a mixing chamber 90 in which the cool air
that lnis passed through the evapomtor 60 &s mixed with the
warm air that lws passed tlu ough the heater core 70 is formed
dotvnstrcam from &he heater core 70, and thc mixing chamber
90 is provided with the blow-off openings 92 tlwt commum-
cate with a defroster grifle, a vent grille. nnd a foot grille,
respectively. in the velucle's uuerior (n&we of tvhich are
shown). and doors 94 capable of swingu&g, wluch conu ol the
mte of flow of air bio&en into thc blow-off openings 92,
respectively. are ammgcxl in the vicinity oi'he blots-o)Topen-
ings 9Z, respectively.

[0025] Operation of the vehicle air-condit&oiung control
appamnis according to the embodiment uifl be descubed
below based on a flo&s clrart of FIC) 2.

[0026] After starting the engine 10, when the occupant
opemtes the a&r-conditionuig operation unit 110 thereby to
give the conunand for the set temperau&re in the velflcle's
interior. the a&r-couditionuig unit 6 stark& operation.
[0027] At this time, it is assumed that tlw air-conditioning
unit 6 opera&ca in autwnatic mode The automatic mode refers
ui the mode in wluch the operating status of the compressor
30, the state of tlw intake door 40, the fnn speed ofdie blower
fan 50. the position of the air mix door 80, or the openuigs of
the doors 94 are controlled so that the temperature in the
vchiclc's interior reselms the set tcmperaturc which tlm occu-
punt sets by the air-conditioning operation umt 110, based on
the outside-a&r temperanire &censorial by the outside-air tem-
perature sensor 130, the velucle's inteuor temperature mea-
sured by the velucle's uitenor temperature sensor 132, the
blow-oiT temperature u&c«surcsi by the blow-olT tcmperaturc
sensor 134, the amowit of solar radiauon measured by the
solar nsdiation quantity sensor 136, tbe cooling water tem-
pcuuurc of the engine 10 mt asurcx( by the water tmupcrature
sensor 138, and the air temperature after passing through the
evaporator measured by tlw evaporator mmperature sensor
139

[0028] At step Sl ol'Flfi 2, the nr-mmditioning controller
IUO checks svhether the state of opemtion of the air-condi-
tioning unit 6 is in thc automatic mode, and thereafter, thc
air-conditioning controller 100 performs air-conditioning
conuol described below, only when the air-conditioning unit
6 is in tlw sun&metic mode

[0029] )Vhen the velucle 5 enters a stopped state, under
control of the idle-reduction controller ZU. a decision is made
as to u bather or not no-&dling conditions are satisiied, md. if
the no-&dling conditions are sat&siied. a tmnsmon to a no-

idling state &s made. thus stopping the engine 10.

[0030] Then, a& step S3 of FI(i 2, thc air-conditioning
coutrofler 100 calculates the anuiunt ofopenuig mirrection of
the air mix door 80.

[t)t)31] Calculation of the amount of opening correction of
th&. air m&x door 80 is per)loaned based on a map shown ui
FIC&. 4. The map of FIO. 4 is stored in the air-conditionin
controller 100, and provides the amount of opening correc-
uon of the a&r mix door 80 predetermined for every cooling
opemtion or heating operation, according to a target blow-off
tmnpcniturc Td calculated from a set tmupcrature Ta in the
velucle*s interior for ssluch the a&r-conditioning operation
unit 11U provides a command before the no-&dling state, and
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a velucfe's intewor temperamre Tb measured by the velucle's
interior temperature sensor 132 during thc no-idling state.

[0032] In a horizontal direction ofl'l(r. 4, there is given the
target blov,-off temperature Td calculated from the set tem-
perature Ta hn the velucle's interior and the vetucle's ihhteihor

temperature Tb, and there are set the amount of opening
correction 2&0& of ihe air nux door 80 utd the direction. of
openinvg correction thereof corresponding to each target
blmv-ol'f temperature Td
[0033] Specifically, the map of FIG 4 indicates that open-
uig correction hs provided lor the opemng 0 of the mr mix door
80 before the no-idling state, by any one of the ahnount of first
opening correction AO,. the amount of second opening cor-
rection 2101. and the uuount of tturd opening correction &IO&

(AO,&AOi&AOs). according to a control state (or a cooling
state or a heating state) of the ahr-cwiditionuig unit 6

[0034] At step S3 of FIG. 2. under wmtrol of the air-condk-
tionittg controller 100. reference is made to the set tempem-
turc Ta set by the air-conditioninu operation unit 110 and,
I'urther. the velncle's uuerior temperature Tb is read by the
vehicle's interior temperature sensor 13 2. and the target blow-
olf temperature Td is calculated I'rom thc iet tcmpcraturc Ta

ni the vehicle's uitenor and the velncle's interior temperature
I'b. Specifically. with the air-conditioning unit 6 mounted on
the vehicle 5. the targct blow-olf temperature Td aixordil1g to
the set temperature Ta hn the vehicle's interior mid the velu-
cle's interior temperature Tb during the no-idlinv state is
determined beforelmnd by experunent and stored hn the ahr-

conditioning controller 1U U, and the target blow-off tempem-
turc I'd is calculated by referring to this information.

[0035] Theo, the amount ol'opening correction of the mr
nux door 80 and the direction of correction thereof are cal-
culated by refcrrihhg to a corresponding location in ihc mapol'he

amount of opeiung correction of the mr mix door of FIG.
4. based on the calculated target blow-off temperature Td.

[0036] Tlmn, at step S4 ofVI(i. 2, opening correction of the
air inix door 80 is provided based on the amount ol'opening.
correction of the air mix door 80 previously detemuned. This
correction is accompfishot by trwismitting thc calculated
unount of opening correction of the air mix door 80 to the mr

mix door driving iufit 82, and sv;inging the air mix door
driving unit 82 in a predemnnincd dirciction ofcorrection by
an amount equivalent to the amount of opening correction.

[0037] Thus, when the air-conditioning unit 6 is imder cool-

ingg

operation before the no-idling state. the air mix door 80 is
sv, ung to the cool side and is thereby corrected in a direction
in wluch the mixture ratio between the cool air that has passed
only tlhrough the evaporator 60 and the warm air that has
passed tluough the heater core 70 alter passing tihiougth the
evapomtor 60 is such that the cool air is increased, which in
turn eirables prevent uig a rise ui the blow-o f1'temperature and
hence pmlonging a penod of time in wluch a feeluig of
coolness is sustainable even afier thc stopping of thc engine
10

[0038] Incidenuilly, at this time, when dunn the no-idlutg
statethetargetblow-offtemperature Tdiscqualtoorlessthan
a prcdctcrhnihi&at tcmperaturc and the opening 0 o I'thc air mix
door lies on the cool side by a predetermined or greater angle.
the opening of the nir mix door 8() may be mix&ected to a

position where the air mix door 80 blocks the heater core 70
as viev,ed from the evaporator 60 side (i.e. a position indi-
catixt at 80wc in Fl(i. 3, that is. a position at which 0 is equal
to 0'0 0"). hereinafter referred to as a full cool position).
Thereby, the cool ahr that has passed through the evapomtor

60 bypasses the heater core 70 and is blown, which in turn,
ievn after fhe stopping of the engine 10. further keeps on &vith

a state in wtuch the cool ahr hs blown off, thus enabhng further
pmkmgatiun ol'he period of time in which the I'ecting of
coolness hs sustaniable
[0039] Also, when the air-conditioning unit 6 is underheat-
ing openathon before the no-idling state. the ahr nux door 80 is

swung to the hot side and is thereby corrected in a direction hn

v, bich the mixture ratio bcnvccn the cool air tluit luis pnsscd
only through the evaporator 60 and the warm air that has
passed through the heater core 70 after passing through the
evaporator 60 is such that the evarm air is incrwised. which ui

turn enables prevenun a dmp in the blow-off temperature
and hence prolonging a period of time in which a fi.cling of
warmthissustainablecvenafterthestoppui oftheengine10.
[0040] tier&. at the tiine ol'the openuig corrccuon of the air
nux door 80. when the opemng ofthe air nux door 80 after the
correction falls outside a range of from 0" to 180", both
inclusive. (0'=0=180'), the opwun is set to a predeter-
mined opening, that is, 0 is set equal to 0" (0 0') when 0 is
loss than 0'0&0'). or 0 is set equal to 180'0— 180') w hcn 0

is more thwi 180'0&180').
[0041] Thcib at step S5 &hf FICi. 2. uiuler control of the.

air-condkthoiung controller 100. a decision hs made as to
whether or not air conditionuig in the vehicle's interior is in a

state ui i& hich the occupant i)mls discomfort This is due to the
fact that. v,hen the air conditioning in the velucle's interior
enters the state in which thc occupant livia thc diswhmf&irt, thc
no-idhng state is released to res1art the engine 10

[t)t)42] The decision as to whctlmror not the air condition-
uig ui the vehicle's intenor is ui the state hn wtuch the occu-
pant feels the discomfon may be accomplished for example
by detecung that during cooluig operation a blow-ofi'em-
perature Tc measured by the blow-off temperature sensor 134
exceeds a prcdetcrmined value, or that during heating opcm-
non the blow-off temperature Tc measured by the blow-off
temperature sensor 134 is less than a predetermined value, or
alternatively, by demoting that wi absolute value ofa difl'er-

ence between the vehicle's interior tempemiture Tb mid the set
temperature Ta in the vehicle*s interior exceeds a predeter-
n11ued vahie

[0043] If at step S5 of FIG. 2 a decision&a iuade that the air
conditioning in the vehicle's interior is in the state in wlfich
the occupant feels the discomfort. under control of the idle-
reduction controller 20, the engine 10 restarts to exit from the
no-idling state (at step S6 of FICi. Z). Also, if at step S5 ofFICi.

2 a decision is made that thc air conditiwiing in tlm vehicle*s

interior is not in the state hn wluch the occupant feels the
discomfort, conuol returns to st&7 SI.
[0044] hmidentally. although not shown in FIC). 2. the
enguie 10 may restart accorduig to conditions other than the
state of mr conditioning (e.g. accelerator operation by the
occupant, a reductimi in the unount of batter) remaimug. aud
SO 011).

[t)t)45] When the engine 10 restarts at step S6 of FI(i. 2,
tmder control ol'hc air-conditioning controller 100, control
on the state of nr condhtiomng is returned to the state in the
automatic mode before the no-idling state (at step S7 of VICi.

2). nnd retwns again to step Sl
[0046] Incidentally, in the above descnption. the tar et
bio&i-oil'temperature Td is calculated from the set tempera-
ture Ta in the vehicle's intwior for which thc air-conditioning
opemtion unit 110 provides the conunand before the no-
idling state, and the vehicle's interior temperature Tb mea-
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sured by the velucle's interior tempemture sensor 132 dunng
the no-idling state; hoivever, the target blov;-off temperature
Td may be calculated. additionally taking into accoimt tlm

outside-air temperature measured by the outside-air tempem-
ture sensor 130. Cnd the amount of solar radiation measured

by the solar radiation quantity sensor 136. Thereby, the target
blow-off teniperature Td can bc sct in liner increnients
according to the envirimment in which the vehicle 5 is placid
Incidentally, the amount of openin correction of the air lnix
door 80 iven in the horizontal direction of the map of l1Ci. 4

can also be set in correspondingly liner increments, and
thereby. during the no-idling state, finer air-conditioning con-
trol can be performed according to the environment in ivhich
the vehicle 5 is placed.

[0047] Also. in the above-descnbed embodunent, in addi-

tion, control may, in conguicuon. be performed to reduce the
I'all spiced ol'the bhIwil lau 50 sii ils til plovidi'. a qmultltyol'eat

equal to that in a state before the opening correction of
the air mix door 80, to the occupant. 'Ilii s control is performed
ill II lnanllcr as shown in FICI. 5.

[0048] Bellorc mid at step S4 ofFICi 5. the same pmccising
as that of FICi. 2 is perfonued. After tluiu the ur-conditionin
contmller 100 calculates a quantity of heat Q provided to the
occupant. in the state before the opening correction of thc mr
mix door 8U (at step S5 of l1(). 5).

[0049] The qu mtity ofheat Q is calculated from theblow-
off tmnperature Tc before the openuig correction of the air
mix door 80, and the amount of air that reaches the blow-o (T

openings 92 before the opeiung correction of the air nux door
80

[UU50] Herc, the amount of air that reaches the blow-off
openings 92 be(lire the opmiing corri.'ction ol'the air mix door
80 is calculated by measunng beforehand a relationslup
between thc fan speed of tlm blower fan 50 (or the revolving
speed ot'be I'an) mid the mnount of air which the blower fun
50 bloivs into the evaporator 6U when the blower fan 50 is
revolved at tlm fan speed, creating a map of thc relationship,
and referring to the map.

[0051] Then, tbe air-condiuoning contmller 100 calculates
the amount of air to be provided to the occupmit, after the
openuig corriection of the air mix door 80 (at step S6 ol'ICl
5).

[0052] The unount of air is calculnted, assumuig that,
before and after the opening correction of the air mix door 8U,

an iqual quantity of heat Q is provided to thc occupam
Specdically, the muount ofair is calculated from tlie quantity
ofheat Q ca(cola(cat at step S5. and the blow-off temperature
Tc afier thc opmiing correction of the air mix door 80

[0053[ Subsequently, the mr-conditioning controller 100
calculates the fan speed of the bloiier iiui 50 required to
produce the amount of air calculated at step S6 (at step S7 of
FICI 5) Tile f'ill speed is milculated by reli:rrlllg to tile iibovi-
mentioned map showuig the relationslup benveen the fan
speed of the bloiver fmi 5U and the amoiuit of air.

[0054] Further, under control of the nir-conditioning con-
troller 100, revolution speed of tbc blower motor 52 is con-
trolled so that the f ui speed calculated at step S7 of I'ICi. 5 is
reached. and tlmreby, tlm blower fan 50 is controttixt to a

prcdetcrmined lan spied(at step Sg of FICi 5)

[0055] Incidmitally, at tlfis tinm, making a sharp change in

the fan speed causes a sharp change in the mnount of air.
wluch in turn may possibly give a feeling ofdiscomfort to the

occupant, und therefore. the fan speed is gradually changed
v ith time by a conunand of tlm air-conditioning controller
100

[0056] Then, at and after step S9 of PIC). 5, the same pro-
cessing as that at mid after step S5 of I'l(i. 2 previously
described is pcrliirmed
[0057] Thus. in conjunction withtheopenuigcorrectionof
the air mix door 8U, control is performed to reduce the fmi

speed of the blower fan 50 and thereby provide tlm quantity of
heat equal to that in the state before the opening correction of
the air mix door 80, to the occupant. Thereby, when the
compressor is stopped during cooling openstion. the amount
of air fed fmm the blower fan to the evaporator is reduced
thereby to suppress a rise in temperature ol'he evaporator,
thus enabling hirther prolongation of the penod of time ui
whicli the feeling of coolness is sustainable, and also. further

p mt on gati on of a period oi'time that elapses before a restart of
the enguie. Also. when the compressor is stopped dunn
lmating operation. thc amount of air fi.d front tlm blower lan
to the heater core is reduced thereby to suppress a drop in the
temperature of the cooling water, thus enabling further pro-

longationn

of thc period of time in which tfm fix ling ofwarmth
Is aust nnable, uid also, further prolongation ol'the period of
time that elapses before the restart of the engine.

[0058] As described abovi, the vehicle air-conditioning
contml apparatus according to the first embodunent is con-
figrured as follows. V)hen the no-idling state is established
during cooling opemtion, under tlm command of the air-
conditioning controller 100, the openin of the air nux door
80 is corrected to the cool side, and is tints corrected in the
direction in which the mixture ratio betivemi ihe Cool air that
has passed only throu@I the evaporator 60 and the warm air
that has pirsscd through thc hcmcr core 70 aficr pxssmg
through the evaporator 60 is such that the cool air Is mcreased,
thereby enabbng prolongation of the period of time in winch
thi fiwling ol'oolness is sustainablc Wtteu (lie llo"idling
state is estabbshed dunng heatui opeuation„under the com-
mand of the air-conditioning mintroller 100, thc opening of
the air nnx door 80 Is correctext to the hot side, and is thus
corrected in the direction in wliich the mixture mtio between
the cool air tlmt has passed only through the evaporator 60 and
the ii arm air that has passed! hrou ti (tie healer core 70 atter
passing thmugh the evaporator 60 is such that the wamt air is
increased, thereby enabling prolongation of the period of time
ui which the feeling of ivannth is sustainable.

[0059] Also, in conjunction with tlm opcuilig correction of
the air mix door 80, the control is perfonncxt to reduce thc lim

speed of the blower fan 50, thereby enabling Thither prolon-
gation of the period of time in which thc li cling of coo(ness or
the feeling ofwarmth is sustainable, and also enablin funher
extension of a time duration of the no-idling state, thus
achieving the advantageous clfi.ct ol'eing able to achieve
further improvement in fuel economy.

[0060] Incidcntallvi 'lilicll ibc all "coilihtlol11ug collin1(lcr
100 confimis that the veliicle 5 is ui the n&&idluig state, the
air-conditioning controller 10 0 dctennines wlmther the intake
door 40 is in a staic of uitroduction of(bc ouLsidc air Ihrough
the outside-mr inlet 44 or in a state of circulation of the
interior air through the interior-air inlet 46, mid, if the intake
door 40 is in the state of introducnon of the outside air tluoust
the outside-air inlet 44, the air-conditioning controller 100
controls the intake door driving unit 42 thereby to effect
swutgtng of the intake door. close the outside-air uilet 44. and
change the intake door to the state ofcirculation ofthe interior



[JS 2012/0152512 AI Juth 21, 2012

air throuJvt the intenor-lir inlet 46, nnd thereafter, the above-
mcntioncsI proccssin of FICI 2 or FICi 5 may bc perfonnisf
[0061] By thus pcrIiirming opening control on the intake
door, during the no-idling state. the intal e door is sv itched to
a position of interiur-air circulation to tints block the intro-
ductiwl oi'the outside air that can possibly cause a rise or drop
in the temperature in the vehicle's interior, thereby reducing
the likelihood of occurrence of tcmpcraturc variations in thc
velucle's interior, wluch in turn enables filrther prolongation
of the period of time in which the fleeling of coolness or the
feeling ol'urmth is s usta usable, and also, further pro longa-
tion of the period of time that elapses before the restart of the
Cl'lglaC

[0062] According to ihe vehicle mr-conditioning clmtml
appamtus thus configured, dunn the no-idling state. the alr-
conditioning controller corrects lhe openulg of the air mix
door in a direction in u hieh the mixture ratio betll can tbacon 1

air that hns passed only tltmupt the evapomtor and the lvarm
air warmed by passing through tlm beater core after passing
through the evaporator is such that a penod of time in which
thc state ofair conditioning in the velficle's interior before the
no-idling state is sustainablc is prolonged, basmd wl thc state
of air condltiomng before the no-idling state and the tar et
blow-off temperatnrc calculated using at least the set tem-

perature filr which the nir-mmditioning opcratiwl umt pro-
vides the command before the no-idling state and the tem-
pernture in tlm vehicle's interior measured by the vehicle*s

ulterior tempemture sensor dunn the no-idling state. Thun
during the no-idling state. the period of time in wlfich the state
of air conditioning is sustainnble cnn bc prolonged.
[0063] When thc air-conditiomng controller periorms con-
trol to cool the velucle's intenor before the no-idling state. the
air-conditioning controller pcrlomls. during thc w&idling
state, control to correct the opening of the air mix door by an
amount corresponding to the target blow-off temperanire, in a
direction in u hie h the mixture rate bctwecn the cool air tlmt

has passed only tluough the evapomtor and the warm air tlmt
has passed through thc hl ster core nfter passing through the
cvuponitor is such that the amwuit of thc cool uir is umreasid

[0064] According to tbe vehicle nir-conditioning control
appamtus thus configured, when the no-idling state is estab-
lislmd during cooling operation, the air-conditioning control-
ler corrects the opening of the air mix door ul the direction in
which the mixture ratio between the cool air tlmt has passed
only tluougb tbc evaporator and tbc warm air that has pmssid
tlu ough the heater core nfier passing tlu ough the evaporato ms

such that the cool air is increased [hereinafter referred to as
the cool side). tluis enablln prolongation of the period of
time in which the feeling ofcoolness is sustainable during the
no-idling state.

[0065] When during the no-idbng state the target blow-oif
temperature is equal to or less tlmn a predetemuned value and
during lhe no-idling state Ihe opening of thc air mix door is in
a state in which the nu xture rauo is such tlult the amount oDhe
cool air is larger than the amount of the wami air by a prede-
tcrmincd value or morc. thc air-conditioning cwltrollcr per-
forms control to correct the openin of the air nux door to a
position where thc air mix door blocks the heater core as
view cd I'rom the evaporator side.

[0066] According to the velncle air-conditionuig comnll
apparatus tluis configured, during the no-idling state. the air-
conditiiming controller detecis that thc target blow:-off tem-
perature is equal to or less than the predetermined value, and
that the opening of the air mix door is in the state in wit ich the

mmture mtio betv;een tbe cool air that has passed only
through thc cvaporatol'ud the warm air that hims passed
tlu ough the heater core after passing tltloupt the evaporator is
such that the mnount of the cool air is larger tluin the amount
of the warm air by the predetermined value or more. awl the
air-conditioning controller corrects the opening of the air flux
door to the position where the air mix door blocks thc lmater
core as vicu csI from the evaporntor side Titus, the air thni has
passed througll the evaporator bypasses the heater core and is
blown into the vehicle's interior, thereby enabling furtlmr
prolongation of the penod of time in wluch the feeling of
coolness is sustainable during the no-idling state.

[0067] When the air-conditioning controller performs con-
trol to heat the velucle's interior bein re the no-idling state, the
air-conditioning controller performs, during the no-idling
state, contml to correct the openulg of tlm air mix door by ml

amount co rresponduig to the target blow-off temperature. in a

direction in which the mixnlre ratio benveen the cool air that
bas pns led only tlmlugh the evaporator and the warm air thnl
has passed tluough the heater core alter passuig through the
evaporator is such that thi automat of tlm warm air is
ulcriulled.

[0068] Aciolrding to the vehicle air-conditiomng clmtrol
apparams tints configured, when the no-idling state is estab-
bshcd lhlring healing operation. thc air-conditioning cwltrol-
ler corrects the opening of the air mix door in the direction ln
which tlm mixture ratio between the cool air that luis pnssed
only tlu ough the evapomtor and the waml air that has passed
tlu ough the beater core after passing tin oust the evaporator is
such that the warm air is increased (hcrcinaftcr rcfctrcd to as
the hot side), tluls enablin prolongation of the penod of time
in which the feeling of warmth is sustainable during the
no-idhng slate

[0069] During the no-idling state. the ur-conditioning con-
trofler perfonns control to reduce the fan speed of the blower
Iran to a prcdetermiimd spemi

[0070] Aivording to the vehicle air-iondltioiung control
apparams thus configured, during the no-idling state, the air-
conditioning controller performs the control to reduce the fan

speed of thc blou er fan to the predcterminexI speed Thus. the
amoluit of air fed from the blower fan to the evaporator or the
lmater core is rcduccd tlmreby to suppress a rise in tlm tcm-
pemture of tile evaporator durin coolulg operation, tints
enabling further prolongation of the period of time in wlfich
the I'ccling ot'coolncss is sustainablc Moreover. the I'urtlmr

prolongation of the penod of time in wluch the feeling of
coolness is sustainable enables prolongation of the period of
ume that elapses before the restart of the en uie. Also, dunng
heating operation. a drop in the teniperature of the cooling
u ster is suppressed, thereby enablmg I'urtber prolongation of
the period of time in wluch the feeling of u armtli is sustain-
able. Moreover, the further prolongation of the period of time
in which the fimluig of wurmth is sustaulnble enables prolon-
gation of the period of time that elapses before the restart of
thc engiim

[0071] Thc air-conditioning controller performs control lo

gradually reduce the Ian speed of the blov er fan v 1th tune
until the fan spcixI reaches tlm predetermined speed

[0()72] According to the vehicle air-conditioning control
appamtus thus conti ured. the air-condltlonmg controller
controls the Ibn speed of the blower fan to gradually reduce
the fnn spcsxI with time until the fan speed reaches thc pridc-
tennuled speed. Illus. the amount of mr fed from the blower
fan to the evaporator or the heater core becomes progressively
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smaller, so tlmt air-conditioning control can be performed
u I shool a sharp c bangs: lf1 the ailiount ofair giving a Ibc ling of'iscomfortto the occupant
[0073] The mr-conditionuig contmller performs control to
correct the opeiung of the air nux door during the no-idhng
state, using a map showing the direction and amount of cor-
rection of the openus of the air mix door. previously created
based on the state of air conditioning before the no-idlulg
stale, the sui temperature, uld thc target blov,-off tcmpcra-
ture.
[0074] According to the velncle air-conditionulg control
apparatus thus configured, the amolult of opening correction
of the air mix door can be detenn iucxf ha sic 3 on the previously
created map, and thus, correction of the openulg of the air aux

door can be executed easily wltlusut complicated calculation
for cvely correction.
[0075] During the no-idling state. the air-conditioning coll-
lrollcr pcrfiirms control io chmlgc the posililm of thc intake
door to such a position tfsat the air outside the vehicle is not
uitro

due

ixl .
[0076] According to the vehicle air-conditioning control
appamtus linis configured. during thc muidling state. the air-
condluoiung controller switches the intake door to the posi-
tion of interior-air circulation where the air outside the
vclucle (or the outside air] is nol introduced. to thus block tbc
lntroducnon of the outside air that can possibly causes rise or
drop in tile temperature in tile vehicle*s interior, tlwreby
reducing the likelihood of occurrence of tempemture vana-
tions in the vehicle's interior, wluch in turn enables further
prolongation of thc period of time in which tbe fbiling of
coolness or the feelulg of warmth is sustainable, and also,
fllrlbcr pri11011gatlon of ll'll'eriod of tl flic liat elapses before
the restart of the engine.
[0077] As described above, accordinv to tile vehicle air-
condiiionmg control apparmus according 01 ihe present
invention, even when the engine is stopped by the idle-reduc-
tion function and thcrcby tin, compressor is stopped. thc

opening of the air mm door is corrected in such a direction as
to prolong the period of time in which the state of air condi-
tioning in the vehicle's ultenor is suslalnable, thereby
enabling prolon ation of the pened of time in which the
feeling ofcoolness or the feeling ofw smith of the occupmlt is
sustauiable.
[0078] Although tho prefi.rrod embodiments of the present
invention have been described, tbe present invention is not
fimitcxf to these embodiments, various changes and modifi-
cations min bc made to tin. mnbodimcnts.

tss1ust is clauued is:

1. A vehicle air-cmlditioning control apparatus compris-
ing,

ml usiakc door mounted on a velucle having ml idle-reduc-
tion function, the intake door making selection between
introduction of air outside the vellicle and intmduction
of air inside the velncle. with an opening of the intake
door;

a blow cr fan that controls an nmount of the air introduced
through the intake door, uilb a f'an speedl of tbc bkiuer
fan,

an eve pomstor that cools the mr blov n by the blower fan. by
using a rcfrigcrant;

a heater core diat allows a fiirtlwr passage of the air that has
passed tluough the evaporator, and warms the air by
using engine cooling lvater of the vehicle;

an air mix door tlmt adjusts a nuxture amount of cool air
cooled by praising only through 1 be evaporator 1md warm
air lvarmed by passing tluough the heater core alter
passing through thc evaporator. with an opening of the
au nux door;

a vehicle's interior temperature sensor that measures tem-
perature ul a vehicle*s intenor;

an nir-conditioning operation unit that provides a com-
mand for a set tempemture in tbe 1 elucle's interior; and

mi air-conditimling controller tlmt periorlns control on the
state of air condltiomng in the velucle's intenor.

wherein, before a no-idling state. the ur-conditlonulg con-
troller performs the control on the state ofair condition-
ing ut the vehwle's ulterior. based on al ferns Ihc set
temperature for which the air-conditlonuig opemtlon
lmit pnsvides the conunand. and. dumog the no-idling
state, the air condiiioniug controller perl'orms control to
correct the opening ofthe air nux door ln such a direction
as to prolong a period of time in which the state of air
conditiomng ln the velucle's interior before the
no-idling state is sustainable, basixf on the state of air
conditioning be flora tlw no-idling sins e and a target bl olv-

off temperature calculated us ulg at 1 emit the set tempera-
ture mid the tempemture in the vehicle*s interior mea-
surid by the vehicle's interior tcuspcmture slussor during.
the no-idling state.

2. The vehicle ur-conditionulg control apparatus accord-
ulg to claim 1. 11 herein

when the ulr-conditioning contmller performs control to
cool the vehicle*s interior before the no-idling state, the
ur-mindltloniug conuoller pcrfbnns. during the

no-idllnvg state, control to correct the opemng of the air
mix doorbymlamoimicorresponding totlwtargcl blow-
olT lempemslure. in a direcnon iti u luch a mixlure matin

between the cool air that has passed only tluough the
evaporator and the svann air that has pmiimd ibroilgf1 thc
heater core after passing tlu ough the evaporaior is such
th;u the amount of the cool air is incrensed.

3. The vehicle ulr-conditioning control apparatus accord-
ing to claim 2, wherein

when during the no-idling state the target blow-ofT tem-
pernturc is csfuaf to or less than a predetennincd value
mid during the no-idling state the opening of the air mix
door is in a state in which the mixture ratio is such that
thc aniount of the cool air is larger than lhe anwunt of the
warm air by a predetemlined value or more, the air-
conditioning controller performs control to correct the
opening of the air nux door to a position v, here the air
mix door blocks the heater core as viewed from the
evaporator side.

4 The velficle air-conditioning control apparatus accord-
ing to claim 1, whcrcin

when thc air-conditioning contmllcr perfisrms control to
hmit the vehicle's intenor bel'ore&he no-idluig state. the
air-conditioning controller performs, during the
ni&idbng state, control to correct tbc opening of'in. air
nux door by an amount co rrespondmg to the target biou.-
off temperature, in a diricction in which tile mixture ratio
bctucen thc cool mr tluit has passed only through ihc
evaporator and the warm air that has passed tluougll the
heater core after passing through the evaporator is such
that the amount of the warm air is ulcreased.

5. The velucle ulr-conditioning control upparatus accord-
ing to claim 1. wherein
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dunng the no-tdltng state, the air-conditioning controller
pcrfonns control to reduce tlm 1'mt speed of tlm blower
fan to a predeternuned speed.

6. The vehicle air-conditioning control apparatus accord-
lllg to clalttl 5, wlleretll

the air-conditioning controller performs control to yadu-
ally reduce the fm speed of tlm blower fan tvith time
until the fan speed reaches the predetermined speed.

7 The vehicle air-conditioning control apparatus accord-
tng to claim 1, wherein

the air-condtttoning controller performs control to correct
the opentng of the air mix door during the no-idling

state, using a map shovvutg the directton mtd amount of
correction of the opening of the air mix door, previously
created based on the state ofair condttioning before the
no-idling state. the set temperamre, and the target blow-
off temperature.

g. The vehicle air-conditioning control apparatus accord-
ing to claim 1. wherein

during the no-idlutg state, the air-condittonutg controller
performs control to change the position of the intake
door to such a post t ton tlrat the atr outside the vehicle is
not introduced.


