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/) ABSTRACT

An air-conditiotun system allov, s adlustment of the vented
air temperature ofa rear seat evaporator. An electronic control
system judges whether the surface of the rear seat evaporator
is imsung up when» a target blowuig nite of the rear seat
blower is lower than a predetemuned value. 2) a detected
temperature 0 I'evaporutor vented air is Imver thnn a speci lieil

temperature TEm and 3) a detected temperature of the outside
air is lower than a specified temperature TAMa. A tamet
tempernture TFO is rnised at this lime, so that m electnc
motor of an electnc compressor is stopped and refrigerant no
longer tlows into the rear seat evaporator Thc surlacc tem-
perature of the rear seat evaporator rises so that the rear seal
evaporator can be defrosted.

9 Claims, 9 Draiving Sheets
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(« IR"CONDITIONINO SYSTEM

BACKGROUND OF TIIL'NVENTION

l. I'ield of the Invention
The present invention relates to an air-condition&ng system

having at 1&.ast t&vo c&'aporators,

2. Descnption of the Related Art
In the past. as a velucular a&r-conditioning system. there

has been one pr&wided with a compressor compressin a

refngerant. a condenser coohug a refngerant d& acher ed from
the compressor, a front seat expansion valve reducing the
pressure of the refngcrm&t discharged I'rom this condenser, a

front seat evaporator evaporating a refrigerant from this front
scat expansion valve to cool the air, a rear scat expansion
valve emu&gad in parallel w ith a front seat expansion valve in
the tlow of refrigemnt fmm the compressor, and a rear seat
evaporator evaporating rcfrigcrant from tlm rear seat expan-
sion valve to cool the a&r (for example, see Japanese Patent
Publication (A) No. 5-2965gfi()

Th&s system &s provided &vith a tempensture sensor for
detecting the temperature of the vented a&r from the front seat
evaporator and an electronic control system for controlling
the compressor based on a detect&on value of this temperature
sensor so as to make the tempemture of the vented air of the
iron& scat evnporator close to a lar et lempcrauire TEO.

ln the above velucular a&r-condition&n system, when set-
ting the target t mop era tnrc TF0 of tlm vented air temperature
of'he front seat evaporator at ml extremely low temperature.
the vented air temperature of the temperature sensor is made
to appr(mch thc target tempcratme TFO by incrmising thc
d&scharge capacity of the refri erect of the coinpressor. I or
this reason. the tlow rates of the refrigerant tlou ing into the
I'ront seat cvaporah&r and rear seat evaporator are also
u&creased. At th&s t&me. &f the blov'ing rate of the rear seat
blov,mr is small, the amount of heat absorbed by the refriger-
ant at th('. &'edl'eat ev&lpol a&or been&nes smaller, so the surf'ace

of the rear seat evaporator is frost&ng up and the vented a&r

temperature of tlm rear seat evaporator can no longer bc
ad)usted.

1

io

"o

"o

st(

S UMlvLARY OF TI I L'NVENTION

An object of thc present immntion is to provide m& air-
conditiomng system provided with at least tuo evaporators
preventing the tempemture of the vented air of the evapom-
tors from not being able to be ad)usted.

'll&e present invention was completed taking note ofthe fact
that when the vented mr temperature of the front seat evapo-
rator (first evaporator) &s lou; the discharge capacity of the
ret'ngerant of the compressor becomes greater, so the flow
rnte oi'hc rel'rigcrm&t in the rear seat evnporator becomes

rester.
Specifically, the present invention has as its first charactcr-

lstlc the prov&sion of a frosting detector (S22, S23. S24) for

u

'(

judging that the surfnce ofthe second evaporator is frosting up
when thc blowing rate oi'hc second blower is lmss tlmn thc
predetermu&ed amount (B) and a detect&on value of a tem-
perature sensor is less thm& a hrst temperature (1 k a) and a

refrigerant control (S13, S35) Ior rcxfuc&ng thc mnount oi'&
discharge of the refrigerant from the compressor to defrost the
second cvapomtor when it is judged that the surface of the
second evapomtor &s frostuig up.

'Il&erefore, even if the surface of the second evaporator is
frosting up, thc secw&d evaporator can bc defrosted, so the
vented air temperature of the second evupomtor can be pre-
vented from becoming unable to be adjusted.

Further, the present invention has as its second charncter-
istic that when it is judged that thc surface of the second
evaporator is not frost&ng up, the refngerm&t control uses a

value I'ou&xf by the first tmnperaturc calculator as the target

tempernture (TFO) to control the compressor while when it is

judged that the surface ofthe second evaporator is frosting up,
the refngemnt control uses a value found by the second tem-

perature calculator as the tnrget teinpenllure (TEO) lo control
tlm compressor and tlmt the refrigerant control uses thc value
found by the second tempemsture calculator as the target tem-
perature (TL'0) to control the compressor so as to reduce the
an&cunt oi'discharge of the reir&gerun& from the compressor

Due to this, if raising the target temperature (fH)), then
judging that the surface of the second evaporator is not frost-

ulg up. it &s possible to retunl the tar et temperature (TF0) to
thc value found by the first tempernture calculator without
special pmcessing

I'he present invent&on has as its third characteristic the
pmvision of a frost&ng detector (S22. S23. S24) for judgino
that the surface of the second evaporator is frostin up when
a blowing rate of the second blower is less than a predetcr-
nuned flow mate (B, B+d) and the detection value of a tem-
perature sensor is less than the first temperature (TEa, TEb)
and a blov, ing comrol f&&r increasing thc blowing rate from the
second bio&ver to defrost the second evapomstor when &t is
judged that the surface of the second evapomtor is frosting.

Due to this. even u hen the surface of the second evaporator
&s frost&ng up. the second evaporator can be defrosted, so the
tcmpcrature of the vented air of thc scmond evaporator can bc
prevented from becomu& unable to be adjusted.

In this case. the second evaporator can be de frosted u ithout
rclalion to thc operation of tlm compressor, so the second
evapomstor can be defrosted ul»le refrigerant flows from the
compressor to the first evaporator

Thc prcscnt invent&wl has ms its fourth characterisuc tlmt

uhen it is tudged that the surface of the second evaporator is
not frosting up by thc frosting detector, the blowing control
controls the second blower so as to make a blowing rate of the
second blower approach the target blow ing rate found by the
first blowing rate calculator, while when it is judged that tlm
surface of the second evaporator is frosting up, the blow&ng

control controls the second blower so as to make a blowing
rate of fl&e second blower approach the blowing matc found by
the second blowing rate calculator and that the blowing con-
uol controls the second blower so as to increase the blowing
mte from the second blower so as to make a blowu&g rate of
the second blov;er approach the blov;ing rate folu&d by the
second bkusn&g rate calculator

Due to tlus, if raising the target bio&vu&g rate of the second
blow er, then judging that the surface of the second evaporator
isnotfrostu& up,&t&spossibletoreiurnthetugetblouingrate
to the value found by the first blow&n rute calculator without
special processing.

The pl'event i&vent&on ht&s as its fifth characiensuc the
pmvision ofa blowing control reducing the blolving rate from
the first bhiwer to dclkost thc svmond evaporator when it is

Judged that when ihe surface of the second evapouitor is
frosting up.

Here, ii'reducing tlm blowing rntc of the lira& blower, in the
first evaporator, the refrigemnt can sufficiently absorb heat
from the blown air I'or this reason, the twuperature of thc
vented air detected by the temperature sensor falls and
approaches the target temperature, so the discharge capacity
of tlm refrigerant of thc cwnpressor fall~. Thwef&&rc, the
amount of the refngerant flo&v&ng into the second evapomstor
falls. so the second evaporator can be defrosted.
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'lqm present inventi(m has Bs its sixth characteristic tlbat

whmi it is judged that the surface of the second evaporator is

not fmstln up by the frosting detector, the blowing control
contmls the first blower so Bs to mnke a blowuig rate of the
I irst bl ou er appnrach the target blessing rate found by the first
blowing rate calculator, wlule when it is judged that the
surface of thc second evaporator is frosting up, the blowing
control controls the first bio(ver so as to make a blowul rate
of the hrst bio(ver approach tile bio(sing rate found by the
second blowulg rale calculator and thai tlm blowing contml
controls the first blouer so as to decrease the blowing rate
from tlm first blower so as to make a blowing rate of tlm first
blou er approach the bkm ing rate 1'ouud by the sccoml blow-

ing rate calculator.
Therefore, if'owering tlm target blowing rate of the tirst

b lou er, then Iud ging that the surf(ace of the second evaporator
is not frosting up, it is possible to

return

the target blowing rate
to tlm value f(lund by thc tirst blowing rate calcuhuor without
special processing I'urther, the greater the blowing rate of tile
tirst blower, the greater the amount of air not cooled by the
refngerant in the air blown from the first blower, so the vented
air tempemture of the first evaporator uses. At tlus time, the
difference between tlm vcntcd air temperature of tlm tirst
evaporator and the target tempemture increases. so the dls-

clmrge capacity of the refhigerant of the compressor
increnses. Therefore, the unount of the rel'rigerant flowulg
uito the second evaporator uicreases. so the second evapom-
tor easily is frosting up

As opposed to thms. thc prcscnl nlvcirtloll has Bs Ils scvcnlh
chamctenstic tlmt the fmstulg detector rmses the predeter-
mined flow rale (H) the greater the blov'ing rate ol'hc first

b lou er u hen judg uig that the surface o I'he second evaporator
is frosting up.

Therefbre, whether tlm surface of thc second cvapornlor is
frosting up can be accurately fudged.

In general, in the sununer or otherwise u:hen tlm mnlpem-
hlrc of'lm (m(side air is high, the surf'aces of tlm eLvaporators
will not frost up. As opposed to this. the present invention has
as its eighth characteristic that the frosting detector (S22. S23,
S24) judges that the surface of the second evaporator is not
frosting up when the detection temperature of the outside air
temperature sensor is a scccond temperature (TAMb) or nuirc
and judges that the surface of the second evaporator is frosting

up wlien the detection tern pere mre of the outside air tempem-
ture sensor is less thmi the second temperature. a Mow in rate
ofthe second blower is less than a predeternuned amount. Bnd
a detection value of the tcmpcranlrc sensor is less thun a first

temperahlre.
'liierefore, mistaken judgment that the surface of the sec-

ond evaporator is frosting up vien lhe outside air leniperal ure
ls fup can be avoided, so whether the surface of the second
evaporator is frosting up cml be accurately judged Note that
the reference numerals in the parcnthc sea fol low ulg the above
shou the correspondence with the specific embodiments
explained later

HRIFF DFSC'RIPTION OF THF, DRAWINGS

qimse and other objects and features of the present inven-
linn will become cl( arcr I'rom tlm following description of the
preferred embodiments given with reference to the attached
d(Bwnlgs, wllLfclru

FIG. 1 is a view of the overall configumstlon ofan embodi-
ment of a vehicular air-conditioning system according to the
Pl('.SCnf lnv('.at(On,

I'IG. 2 is a block diagmm shov, in the electrical configu-
ration of the vehicular air-conditioning system of FKi. 1;

FK(. 3 is a flow ch(lrt sho'u lug tlm cofltrol proces sf'lg of Bll

electronic control system of FICi. 2:

FICi. 4 is a characteristic graph used for the control pro-
cessing of FK). 3;

I'IC). 5 ls a characteristic graph used for lhe cootrol pro-
cessing of FICi. 3;

FICi. 6 is a chanlcteristlc gnlph used for lhc control pro-
cessuig of FICi. 3.

FIG. 7 is a flow chart showing in detail part of the control
ul pmcessing of the elcctroiuc mmtrol system ol FICi. 2:

FICi. 8 is a charactenstlc graph used for the control pro-
ccrwshlg of FKi 3.

FIG. 9 is a ch uacteristw. graph used for the control pro-
cessing of FK). 3;

FKi. 10 is a characteristic graph used I'or the control pro-
cessuig of FICi 3.

FK). 11 is a chamcteristic graph used for the control pro-
cessing of FICi 3,

FIC(. 12 is a flolv chart showing in detail part of the control
so processing of die electronic contml system of FIC). 2:

FICi. 13 is a charactenstic raph used for the control pro-
cessing of FK). 3; and

FICi. 14 is a characteristic graph used for the control pro-
cessin of FICi. 3.

DESCRIPTION OI TIIL'REFERRED
L'MHODIMEN'IS

FICi. 1 ls a view of the overall conh uration ofan embodi-
so ment ol'a vehicular air-conditioning system according, to thc

presenl ulvenlion. The vehicular mr-condilionuig system is
pnlvided uith a refngeration cycle system 1. The refrigera-
tion cycle system 1 is (mmlprismd ol'ml electric compressor 2,

condenser 3. receiver 4. fronl seat expansion valve 5, rmir seat
"» expansion valve 6, front seat evapomtor 7, and rear sent

evaporator 8 Thc electric cmnprcssor 2 is comprised of an
electnc motor 2a and compression mechanism 2K The elec-
tric motor 2a is controlled in speed by mi invcrtcr 2c Thc
compression mechanism 26 is driven by the electrm motor Za

sc and sucks in, compresses, and discharges the refngerant. it
can continuously change the discharge capacity in the range
of 0 to I00'/o in accordance with the speed of the electnc
motor Za.

The condenser 3 coo Ls and compresses the rcfrigcran 1 from
the electric compressor 2 by the air blown from the condenser
blow er 3a. The receiver 4 separates the refrigerant discharged
from the condenser 3 into gss and liquid and stores the excess
refrigemnt. The front seat expansion valve 5 reduces the
pressure of the refrigerant dischaiged I'rmn the receiver 4, is

o provided with a temperature detection part 5a for detecting
the temperature of the refrigerant of the outlet side of the front
sent cvapomtor 7, and adjusts the flou rate bascxf on thc
detection temperature of this temperature detection part 5a.
The front scat evaporator 7 is provided in a fmnt seat air-

1 conditioner casing 10 uld cools the air blown from a front seat
blolver 11 by evaporation of the refrigerant discharged from
the front (La( expansion val( c 5.

At the upstream most side of the front seat mr-conditioner
casing 10, an inside and outside air switching door 12 for

Bl sclcmivcly introducing inside nir mid outside air is provided.
The inside and outside air slvitclung door 1Z is dnven by a

servo motor 12a In the front scat air Conditioner casing 10 nt

the downstream side of the front seat evapomstor 7 is provided
a heater unit 13. The hca ter unit 13 heats the cool air blown out
from the front scat cvapomstor 7 hylic wnnn lv atcr from a heat
source 13 a. As the heat source 13a. a veluc le en@Be, fuel cell
in a hiel cell veliicle, combustion type heater. etc. is ussxf. At
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5
the side of the heater unit 13, a bypass passage 14 for cany in g

cool uir from the front seat evaporator 7 &s provided bypassin
the lieater unit 13.

At the upstream side of tfw Imater unit 13 is provided an air
nux door 15. flic air mix door 15 clmnges the rano of the 1

anuiunt of air flowing into the heater unit 13 and the mnount
of air 1lov ing &nto the bypass passage 14 lo adlust the tem-
perature of the air blown into the vehicle compartment. The
air mix door 15 is driven by a servo motor 15a At the

downs-

treamm most side of the front seat air-conditioner casmg, a nl

foot vent 16 and face vent 17 are provided. At the upstremu
side ol thc vmiLs 16, 17, a vent door 18 opening and closin
them &s provided. Tile vent door 18 is drtven by a servo motor
18a

Fur&hei: thc Icllr scat exp&Illa&on valve 6 is provided in
parallel with the front seat expansion valve 5 in the tlow of the
refrigerant from die electric compmssor 2 )lie rear scat
exp uls&on valve 6 rexfuces the pressure ol'he refrtgerant
discharged from the receiver 4, is provided withe temperature
dctcxtion part 6a I'or detcctin Ibe tcmperaturc of the rcfrig- a

emnt at the outlet side of the rear seat exapomtor 8, and adjusts
the tlou rate based on the detection temperature of this tem-
perature detection part 6a. The rear seat evaporator 8 is pro-
vided inside a rear seat air-conditioner casing 20 and cools the
air blown from the rear seat blower 21 by evaporation of the "

refrtgerant discharged from the rear seat expmision ~elva 6.

At the downstream most side of the rear smst air-conditioner
casin 20 are provided a foot vent 22 and I'ace vent 23 At the
upstremn side of the vents 22, 23. a vent door 24 for selec-
livcly opcmng mid closing thc vcnLs 22, 23 is provided Thc sa

vent door 24 is driven by a servo motor 24a
Next, the general electnc configuration of the velucular

air-conditimling system of'hc present embodiment will bc
explained u 1th reference to I'IG 2.

A vehicular air-conditioning systmu is provided with a "»

tvater temperature sensor 30, ouLside air temperature sensor
31. Inside ur temperature sensors 32. 33. sunbght sensor 34,
evaporator vmitcd air temperature sensor 36, operation pm&cia

40. 41. Bnd electronic control systcln45 The water tempera-
ture sensor 30 detects the temperamre of the want water stt

flowing into thc baiter unit 13. The outside air tcmpcraturc
sensor 31 detects the air tempemture outside the vehicle com-
partment. The inside air temperature sensor 32 detects the air
temperature at thc front seat side in the vehicle compratment
The inside air temperature sensor 33 detects the air tempera- s.

ture at the rear seat side in the velflcle compartment. The
s&uil& ght sensor 34 detects the amount of sunlight entering the
velucle compartment. The evaporator vented air temperature
svnsor 36 defects the vented air temperature of the front scat
evaporator 7. (I

'Ille opemition panel 4U is provided with an A/C switch and
a lcmperaturc setter Tile A!C switch turns the electric com-
pressor 2 on(off. The temperature setter is a su itch for setting
a target tcmpcmrurc FrTsct of thc air temperatnrc at thc front
seat side The operation panel 41 is provided u ith a tempera- I
ture setter. The temperature setter is a switch for setting a

larget tcmpemture RrTsct of tlm air tempcraturc at the roar
seat side.

qlm dectronic control system 45 is comprised of a micro-
computer, memory, ctc mid cmitrofs th(drive motor lie ol'1
the blower 11. the dnve motor 21a of the blower 21, the servo
motort 12a, 15a, I ga, 24a, mid thc inverter Zc of the electric
compressor 2 based on the detection s&ylals from the sensors
30. 31... 36 and operation siyials from the operation panels
40. 41 6

Next, the operation of the present embodiment in the above
contiguration will be explained with reference to FICi. 3. The

electronic control system 45 executes a computer program in

accordance with the flow chart of ITG, 3. I'he computer
program is started when the iyution switch IG is turned on
and thc power source Ba is turned on. First. at step Sl, the
memory flag. timer, etc. Bre inlt&alized, then at the next step
S2, the operation sigenala from the opemtion panels 40, 41 are
read At the next step S3. the opert&tion signals of'the opera-
uon panel 11 are read. then at the next step S4. the detection
sign~la from the sensors 30. 31, 32. 33, 34, 36 ioc read Next,
at step S5, the target venting tempemsture I'rTAO blown to the
front seat side of the vehicle compartment is calculated by
cqiuition (I) FrTAO is tlm venting Icmperaturc rcquircd liir
nlanltiunlilg thc Bn'clupc&iitul't't thc fl'oui selt srtlc ul thc
vehicle compartment at the sct temperature FrTse regardless
o I'he change &n lhe air-condiuonulg heat load in &lie vehicle
compartment.

FrTIO Frxeet I i Tert-/is'ixFi Ti — Fix'eeixTI &/-

Fr/;t x T&+FrC

where FrTr is thc detection temperature of the inside air
temperature sensor 32 at the front seat side, and Ts is the
detectiou tclupcratulc of the water ten&perature sensor 30.
FrKsel. I'rKr. FrKam, and I'rKs are control gains, while I'rC
is a correction constant.

Next. thc target venting tcnlpcraturc RrTAO bio(vn to thc
rear seat side in the vehicle compartment &s calculated by
equation (2). RrlAO is the venting temperature required for
maintmnin thc air tcmperatur(. of the roar seat side in thc
vehicle compartment at the set temperature Rr Tact regardless
of the change in the air-conditioning heat load in the &Chicle

compartment.

Ri T&O Rrxeetxlli I'set-Rrzi xRrlr-Ri I eeixTI t/-
Ri I'ix/

t+Ri('here.

RrTr is the dctcction tempcrauire of thc inside air
temperature sensor 33 at thc roar scat side RrKscL IVKr,
RrKam. and RrKs are control gains, wlflle RrC is a correction
couslBOI.

Next. Bt step S6, referring to the characteristic ysph of
VKI. 3, the target blowing rate FrOB of the front seat blower
correspondingtothcabovc-mentioned FrTAOis found Next,
at step S 6(r, refernng to the characten stic gmph ofIll(i. 3. the
target blow ing rate RrOB of the rear seat blow er correspond-
ulg to the above-menuoned RrTAO is found

Next. at step S7, the intake port mode at the front seat side
corresponding to tfw. above FrTAO is dcicrtmned As thc
ultake port mode, as shovn by the charac ten stic y aph ofFIG.
4, one of the inside air mode, inside and outside air mode. and
outside air iiuulr. Is selcclt'.d.

Next. at step S8, the vent mode at the front seat side is
det(xmined based on FrTAO. As tlm vent mode, as shown in

FIG. 5. one of the face m&xle. bilevel mode, md I'ace mode is
selected. Next, the vent mode at the rear seat side is deter-
mined based on RrTAO

Next. at stc7 S9. &he target opemng de ree SW of the air
mix door 15 is calculated using equation (3):

sa' (&/i/xo-Izt llx-/7 I)xlutto,&

TI', & s the detection temperature o I'he evapomstor vented air
temperature sensor 36, tv bile Tw is the detection temperanire
of tlm water tcmpcraturc sensor 30

Next. at step SIUr whether the surface of the rear seat
evaporatorg is frosting up isjudged. Ilctails ofthisjudgment
processing will be explauled &l ith reference lo I'IG. 7.

First, at step SZU, whether the A/C slv itch of the operation
panel 40 is tumed on is judged %&bcn theA/('witch is turned
on. "YBS" is judged. At the next step S21, the f udgment value
B used for the judgment processing explained later is found
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from the characteristic graph of FICi. 8 When tlm target
blowu&g rate of the front seat blov er 11 &s set in the &nterme-

d&ate region, the larger the target blow&ng rate. the larger the

judgment value B. When thc target blowing rate is larger than
the intermediate region. the fl&dgment value B becomes the s

maximum value, while when the target blowing rate is
smaller than the mtermed&ate region, the judgment ~slue B
becomes the min&mum value.

Next. at s&LT& 522. whe&her the large& blowing rate of thc
rear seat bio&ver 21 &s smaller than B is iud ed based on the u&

clmmcterist&c graph of FKI. 9. 11&e charactenstic graph of
FI(i 9 is sm with the hystercsis characteristic usuig B, (B+d
(&0)). When the t uget blowu&g rate is sn&aller than B, the
blov;ing rate judgment value is made 'I*'nd "YFS" is

)udgcil
Next, at step SZ3, whether the detection tmnpemture FrTL

of the ovaponstor vented air temperature sensor 36 is lower
than TI&a Is Judged based on the characteristic graph of FI6.
10 I'he characteristic gmph of FI(i. 10 is set with the hyster-
esis charactl:ristic using TFm TFb. When ihc target blowing o

rate is smaller than B, the TL judgment value is made "I " and
"YI.S*'s judged.

Next, at step S24, whether the detection temperature TAM
of the outside a&r temperature sensor 31 is lower than 'LIMa
is judged based on the characteristic graph of Fl(i 11. For "

cxtiluplc, ul thc sprulg. f'01, ol'nothcl'ull&&ly season, Bs

shown in Fl(i. 10, the detect&on tempemture TAM of the
ouLs&de a&r temperature sensor 31 becomes low er thun TAMB.

the TAM Iudcn&ent value &s made "I". and "YL&S" is judged.
hl thl.'&Axlve wav, when '*YFS'* is judaed at each of steps &o

S20, S22. S23. S24, &t is judged that the surface of the rear seat
evaporator 8 &s frosting up and the frost flag is set at step S25.

Further, n& step S20, lvhla& tlm AIC switch of thl. opera&iml

panel 40 is turned otf, '*NO" &s)udged At step S26, the frost
flag is reset. Further, at step SZZ, v,hen the target blow inc rate "»

ol'Ihc rmir scat blower 21 is larger than (B+d). &I is judged that
0&e surface of the rear seat evaporator 8 is not frost&ng up. Tlmt
is, thc blowing mte judgnmnt value is made "0", "N(y's
) udgcd, and tlm routme proceeds to step S26. Further, at step
SZ3, when the detection temperature Fr'I E of the evaporator sr&

vented air temperature sensor 36 is higher than TFb (&TFa),
the TL'udgment value is made "0", "NO" is Iud ed, and the
routine proceeds to step SZ6. Next, at step S24. &Shen the
detection tcn&peraturc TAM of the outside air temperature
sensor 31 is lflgher than TAMb ()TAMB), the TAM judyuent ss
value is made "0*1 "N(y's judged. and the routine proceeds
to step S26.

In the above way, v;hen the frost flag is set or reset in
accordance with the state of the AIC sw&tch. target blow &ng

rate of the rear seat bio&ver 21. etc., the routine sh&fts to the o

TL'0 calculation processing of step St I ofFIG. 3. Details of
Ibis proceasing lvifl bc explained w ith reference to FLG 12

F&rst, at step 30. the target tempem&ture TL'0 (I'rTAO) of the
vcntcd air tcmpemturc ol'the fmnt seat evaporator 7 is li&und

based on Fr TAO. TEO (FrTAO) and I'rTAO. as show n by thc
characteristic gmph of FICi. 13, are set I:1.

A»he next step 31„ tlm target temperature TFO (TAM)oi'he

vented mr temperature of the front seat evaporalor 7 &s

found based on the 1AM. 'Ihe Tl')0 (1AM) m&d FrTAO, as
six&wn by thc characteristic gmph of Fl(i. 14, arlsvt 1.1 01

At the next step 32, the lov;er temperature of the TLO

(TAM) m&d 'I I')0 (I'rTAO) is made TI-:01.
Next. at step S33, v hether the above frost flag has been set

or not is judged. When the frost flag has been reset (frost flag
«I), "N(y's judged m&d I'IIOI is sct as TFO (step S35).

Next, the rout&ne shifts to step 12 of I'16. 3 where the speed
of the electric motor Za of the electric compressor 1 is calcu-

lated based on the TEO (=TFO I ) In the present mnbodiment,
when the tempemture d&ttbrence benveen TL'0 and TL'de-
tection temperature ofevaporator vented air temperature sm&-

sor 36) is AT (=Tl'I-TFOB0), the smaller the AT, the low er the
speed of the electric motor 2«, wlu le when AT&0, the electnc
nx&tor Za is stopped.

The co&ntrol s&yuils shown&8 the front seat target blow &ng

rate. rear seat tar et blowu&g rate. intake port mode, vent
mode. target opening degree SW of tlm air mix door 15, speed
of the elecu&c motor 2a. etc found above are output to the
electnc motors 1 la. 21&i, 12«, 15a. 18a. 24a and inverter 21

(step S13)
After th&s, the above steps SZ. S3. S4, S5, S6, S6a .. S13

are repeated. When tlm rear seat evaporator 8 is nor I'rosting

up. "NO'* is jud ed at one of step S22 4udganent of rear sent
bio&Sing mte), step SZ3 (judgment of front seat evaporator
vcnthlg Icnlpcraturc). Bull step S24 I)udgnlcnt of COL&&clc Blr

temperature) ofFIG. 7 mul the frost flag &s reset at stc7 S26. In
this case, the normal control of the electric compressor I is
perlilrmcd

I'hat is, at step S35 in FIG. 12, TFOI is set as TEO. so the
electric motor 2a of the electric compressor I is controlled
based on the ddference AT (TE-TEO) betw&een TEO

(
—TL'Ol j and TE. Along with this. the refrigerant d&scharged

from the electric compressor I circu tates along the path of the
condenser 3 recco er 4 front seat expansion valve
5 front seat evaporator 7 electnc compressor 1. I or tlfls
reason, at the I'ront seat evaporator 7. the temperature of the
air cooled by the refngerant approaches TL&0 ( TL'0l). Fur-
ther, the rcfrigcrm&t frim& thc electric compressor I circulates
along the path ol'he condenser 3 rece&ver 4 rear seat
expansion val~e 6 rear seat evaporator 8 electric com-
pressor l.

I'unher, &f the rear seat evaporator 8 is frostmg up. '*YES"

is judged at each of the tlucc steps of FICi. 7 of step S22
I)U&lgnli:nt ol rear scat blowing rate). step S23 4udgmm&l(&I'ront

seat evaporator ventu&g temperature). and step S24
(judgnmnt of outside air tempcmturc) Along with thig it is

assunwd thai the rear scat cvaporaior 8 &s I'rostin up aml thc
frost tlag is set at step SZ6.

hl this case. &l'Ic electric conlpressor I is controlled to
defrost the rear seat evaporator 8. At step S34 u& FI6. 12,

( fl.01+I&) is set as TI.O. As o (&0), for example, 0.5" (1 is
used Duc to this, compared lvitb before the rear seat evapo-
mtor 8 &s frosting up, the TEO rises and the TL&0 becomes
higher than Tk (detection temperature of evaporator vented
air temperature sensor 36).

For this reason. the electric motor 2a of the electric com-
pressor 1 is sloppsxt. Along with &lux the rel'rigerant mm no
longer be d&schar ed from the electnc compressor 1, so
refrigemnt no longer flows to the rear seat evaporator 8. At
th&s time. &hc rear sxait evaporator 8 absorbs heat I'rom the air
blown from the rear seat blower 21. so the surface of the rear
scil& evaporator 8 rlsiw ln tclrlpcranlfc

Alter tlus. the processu&gs ot steps SZ. S3, S4. S5... S10
IS22 YkS S23 Yl)S S24 YLS& Stt&TI,0=1LOI+o)
S12, S13 arc rcpmitcd Further, if the surf~ca ol'tlm rear seat
evaporator 8 is defrosted. Bs explained nbove. "NO" is tudged
at each of steps S22. S23, S24 of I'l(t. 7 and, at step S26, the
frowst flag is react. Due ui this, normal control ol'he electric
compressor I &s reset.

According to the present mnbodiment explained nbove, in

the electromc contml system 45. &t is Iudged that the surface
of the rear seat evaporator 8 &s frosting up when the target
blowing rate of the rear scat blower 21 is smaller than B (step
S22:YL'S), the detection temperature FrTL'f the evapom& tor
vented air temperature sensor 36 is lower than TEa (step
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S23: YFS), mid the dctcction temperature TAM of the outside
mr temperature sensor 31 is lower than TAMa (step S24:
YES). At this time. suice the TFO is raised. the electnc motor
2a of tlm clcctric compressor 1 is stopped. For this reason,
refngernnt no longer flou s to the rear sent evaporator 8 nnd I
the temperature of the surface of the rear seat evaporator 8

uses, so the rear seat evaponitor 8 can be defrosted.
Accorduig to the above, even if the surface of the rear seat

evaporator 8 is fmstuig up, the rear scat evaporator 8 can bc
defrosted, so it is possible to prevent the vented temperature io

of the rear seat evaporator 8 from beconung unable to be
'id) ilstcd

I'urther. the electronic control system 45 can stop Ihe elec-
tric motor 2B of the electric compressor I directly (vithout
raising the TI'0 u hen )udging thai the surface ol the rear scat
evaporator 8 is frosting up. but after this special pmcessing is

accessary f(ir rcsctting nonual control of the electric com-
plcssor l.

As opposed to this, according to the present embodiment, if
rnising tlm TFO to defrost the rcnr sca1 evaporator 8, )hei( Io

defrosting the rear seat evaponttor 8. It is possible to reset
nomial control of tire electric compressor I ivithout special
proccss111g.

Further, the greater the blowing rate of the front seat blower
11, the greater tlm amount of air not cooled by the refrigerant "

at the front seat evapomttor 7 In the air blov n from the front
seat blower 11, so the hik(her the tempemture of the ~anted air
ol'he front seat evaporator 7 tends to be. At this time, to
prevent the temperature diflerence between the vented air
temperature of thc lbont scat evaporator 7 mid tlm target IB

temperature TI'10 from grow uig. tlie disc hmge capacity o I'he
refrigentnt of the electnc compressor 2 is increased. I'or this
reason, Ihc amount of refrigerant flouing inio tlm rcnr seat
evaporator 8 Is also uicreased, so the rear seat evaporator 8

easily frosts up. 'I)bat is, the greater the blowing rate of the "»

I'ron) seat bio(vcr 11, the easier thc rear seat evaporator 8 to
frost up.

As opposed to thiu in the prcscnt embodiment, when judg-
uig u hei her thc surlacc of tbc rear seat evuponuor 8 is frost uig
up, the higher the blowing rate of the front seat blov;er 11, the BB

more the judgment value B is mised. Therefore. wlmthcr thc
surface of the rear seat evaporator 8 is fmstuig up can be

ace umtely judged based on the bloiv ing rate of the front seat
blouer 11.

In general, in the summer or other nmes when the tempera- ss
ture of the outside air is high, the surfaces of the evaporators
will not frost up due to the effect of the outside nr As opposed
to tlus, in the present embodiment. It is judged that the surface

ol'thereairseatevaporator8isfrostinguponlysolongm TAM
Is lo(ver than TAM I. the target blov,ing mte of the rear seat c

blower 21 Is smaller than B, and the detection tempemture
FrTI) of thc evaporator vented air tempernture sen(or 36 is
lower tlmn TL'a. Therefore. nustnken )udgment that the sur-
face of the rear seat evaporator's lfmsting up can be avoided
despite the outside air temperature being high. I'or tlus rea- I
son, whether the surface of the rear seat evaporator 8 is
I'rosting up cmi be acmirately judged

In the above emboduuent, the example of the electronic
control system 45 raising the ll')0 to lower the discharge
CBPI(cits'f tile ClcctIIC Co(upi'Cssor 2 so as to defrost thc rear BI

seat evaporator 8 was explained, but instead of tlus, the elec-
tronic control systmu 45 nuiy also be configured as explained
In the follou ing (I ) and (2).

(I j Based on the characteristic briaph of FIO. 4, the target
blowing ram % OBW of the rear seat blower 21 correspond- (

Ing to RiTAO is found and the target blowing rate RIOR W Is

increased by a predetemiined amount y(&0) to find tire target

bio(v ing ram (RrOBW+ (). Fu(ther, when it is judged thnt the
surface of the rear seat evaporator 8 is not frosung up. the rear
seat blower 21 is controlled so as to make the blowing rate of
tlm rear seat blower 21 approach RrOBW, wlule wlmn it is
gidged that the surface of the rear seat evapomstor 8 Is frosting
up. the rear seat blower 21 is controlled so as to make the
blow uig rate ol the rear seat b lou er 21 approach (RCOBW+1).

I'herefore. when the surface of the rear seat evaporator 8 is

)hosting up. the blowing rate o f the rear scat blower 21 cmi bc
uicreased compared to when the surface ol the rear seat
evaporator 8 is not frosting up. so the rear seat evaporator 8

cmi absorb a large amount of heat from the air blow n by the
rear seat blower 21. I'or tins reason, the rear seat evapomtor 8
can be del'rusted

In this ense, Ihe rear seat evaporator 8 mm be dei'rosted
without regard as to the operation of the electric compressor
1 Fortlusrcason,wlmnincreasingtheblowingratcofthcrear
seat blower 21 to defrost the rear smit evaporator 8. the refrig-
ermit cmi flow from the electric compressor I to the front seat
evaporator 11, so the air c(mditiomng control of tlm front scat
side can be maintmned.

(2) By reducing thc blowing rate of the front seat blower
11. the rear seat evaporator 8 is defrosted. Specifically. the
target blowing rate FrOBW of the fmnt sear blower 11 cor-
responding to the FrTAO is foiuid based on Cie characteristic
gmph ofFI0. 4 and the target blowing rate I'rOBW is reduced
by a predeternuned amount 6 to find the target blowing rate
(FrOBW-6). Further, when It is iudgcd that the surliace o I'he
i)ont seat evapomttor 7 is not fro stmg up, the front seat bio(ver
11 is control)cd so Ihut the blowing rate of tfm front sent
blower 11 approaches I'rOBW. When it Is iudged tlrat the
surface of the rear seat evaporator 8 Is frosting up. the front
scat blower I I is controlled so that the blowing mtc ol'hc
front seat blower 11 approaches (FrOBW-b).

Therefore, when the surface of the rear seat evaporator 8 is
frosting up, it is possible to reduce the blowuig, raie of the
front seat blou er 11 compared to v hen the surface of the rear
sc;li evaporator 8 8 Ilot flos11llg up

Ilare. if reducing the blow uig rate of tbc front seat blouer
11. tire refrigemnt can suflicient absorb heat from the blown
air in tlm front scat evaporator 7 For this reason, the derection
temperature TLI of the evaporator vented air temperature sen-

sor 36 falls and approaches the fl.:0, so the discharge capac-
ity of the refrigerant of the electric compressor I fails Tlicrc-
fore, the amount of the refrigerant flowing Into the rear seat
evaporator 8 falls, so the rear seat evapomtor 8 can be
defrosted.

In the above embodiment, the example was explauied of
pmviding tu o expansion valves of'he Ibont seat expansmn
valve 5 and re u seat expansion valve 6 corresponduig to the
front seat evapomtor 7 and rear seat evaporator 8, but instead
o I this it Is i(lao possible to pl'ovldc a colllilioli cxpallst on valve

fiir the front seat evaporator 7 and rear seat evaporator 8.
In the above embodiment. the example of use of tu o evapo-

rators oi'the front seat evaporator 7 and rear seat evaporator 8

was explained, but the invention is not limited to this. It is also
possible to usc three or morc evaporators

In the above embodiment. the exmnple ofapplication of the
air-conditioning system according to the present invention to
a vclucular air-conditioning system was explain(d. but the
invention is not linuted to tlus. It may be applied to various
types of air-conditioning systems such as factory air-condi-
noning systems. oflice air-conditioning systems, home mr-

conditioning systems, etc. so long as they are air conditioning
systems using a plumlity of evaporators

In the above embodunent, the example ofuse of the outside
air temperature when judging whether the surface of the rear
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scat evaporator g is fmsting up will be explained, but the
invention ls not limited to this. It ls also possible not to use the
outside air temperature and to judge whether the surface of
the rear seat cvnporalor g is frosting up by just thc bkming
rate of the rear seat blower 21 and the detection temperature I
of the evaporator vented air temperamre sensor 36

In the above embodiment, the example ofusing the electric
compressor 2 as the compressor v as explained. but the lnven-
timi is not liinited hi this lt is also possible to usc a compres-
sor driven by a velucle enguie. I'or example, as the conlp res- la
sor, it is also possible to use a variable capacity type
colllpl'easel conthlllcxl ill dlsclliil'gc capacllv bv a eolith(i
signal from the outside or a fixed capacity type compressor
will a fixed nmmmt of discharge of the rel'rigeranr

While thc invention has been deschbed with reference hl
speciTic embodiments clulsen for purpose of illustmtion, it
slmuld be apparent that munerous modifications could bc
made thereul by flmse skilled in the tmt without departing
from the basic concept and scope of the invention.

"s

The mventlon clmmed is:

1. An air-conditioning system comprising
a compressor compressuig refrigerant.
first and second blowers.
a first cwaporator forming a refrigeration cycle apparatus "

along with said compressor. the first evaporator coohn
air blown from said first blower by evaporation of said
refrigerant,

a second evaporator arranged m parallel lvith said first
evaporator in a tlow direction of miid rcfiigcraut I'rom lo

smd compressor. the second evaporator cooling ur
blown from said second blower by evaporahon of said
rcfrigcriitil,

means lor detectuig a temperature of vented air blown out
from said tirst evapomtor, and

means Ior controlling said compressor to brulg a vcntcd mr
temperature blow n out from said Iirst crapomltor close to
a target evaporator tmnperature based on a detected
value of said detectiu means,

first means for judging that a surface of said second evapo- so

rator is not frosting up wlmn at least one of the blowing
rate of said second blower ls equal to or vreater than a

predetermined tlow rate and said detected value of said
detecting means is equal to or greater than a first tem-
perature; and ss

second means for judging that the surface of said second
evaporator ls frostuig up when a blov,ing rate of said
second blower ls less tlmn said predeternuned flow rate
and said detectixI value ol'said detecting means is less
than said first tempemlture, and o

means for reducing an amount of discharge of tbe refrig-
erant Irom said compressor for dclrosting said second
evaporator when it is judged that the surface of said
second evnporator is frosting up by said second judging
means. :(

2. The air-conditioning system as set forth in claim I,
I'urthcr colmprising.

a heater unit heating cool air from s nd first evaporator,
a bypass passage bypassing said heater unit and canying

cool mr from said lirst cl'aporator, so

an air mm door adjusting a mtio ofan amount ofair flowing
into said heater unit mid an amount of air flowing into
said bypass passage to adlust a tempenlture ofvented air
blown out from vents into a velucle comparunent,

means filr controlling said air mix door lo bring thc tern- I

perature of the vented air b lolvn out from said vents close
to a target vented air temperature,

nmmis filr detcccting an air tempeniture outside the lmhicle
colnpilrtnlcnn

means for calculating said target evaporator temperature
bascdi on the detected temperature ol'aid detecting
mcmls and said target vented air tcinpcraturc, md

means for adding a predetermined value to a ~slue calcu-

lated by said calculating means. whereui
when it is iudged that the surface of s md second evaporator

is not frosting up by said firstjudging nmans. said reduc-

ing means uses a value found by the calcu lahng means as
the tatget evaporator temperature to control said com-

PI'PSSOI;

when it is judged that the surface of said second evaporator
is frosting up by said judging mean~. said rcxlucing

me uis uses a value found by the adding means as the
tnrget evaporator wmperature to control said compressor
aflrl

said reducing means uses the value found by said adding
me uls as the target evaporator temperature to contml the
compressor so as to reduce the amount ol'discharge of
the refrigemnt from said compressor.

3. The air-conditionulg system as set forth ui clauu I,
wherein said reduculg means stops said compressor to reduce
the amount o I'di achmgc o I'llm rcl'rigerant from said cmnpres-
sol'.

4. The air-conditioning system as set forth ul claim I,
wherelnsaid second judglngme uls raises saidpredetehnuied
flolv rate to be greater t iran the blowing rais of said first blower
wlmn judging that the surface of said second evaporator is
frostuig up.

5. 11ie air-conditlonln system as set forth ln claim I,
Ihrtlmr comprising:

means for detecting a temperature of air outside a vehicle
compartment. wherein

aud Iirst Iudging memis Iudges that the surface ol aud
second emporator is not frosting up wlmn thc detected
temperature of the outside air is equal to or greater thml

a second temperature; and
said second jixlgmg means jud es that the surlace of said

semlnd evaporator is I'rosting up when tlm dctcvted tem-

perature of the outside air is less thml said second tem-

pehiture, a blowing ram of snid scvond blower is less
than a predetennuied amount, and a detected tempera-
hire of said vented air is less than said first tempemture.

6 An air-conditloiung system composing:
a compressor compressing a refrigermlt.
first aud scxond blowera
a first evaporator formln a refngeration cycle apparatus

along lvith said compressor, the first evaporator cooling
air blown fiom said Iirst blower by evaporation ol'nld
refn creat,

a svcond evaporator arnnged in parallel with said first

evaporutor ln a flow. direction of said refngerant from
said compressor, the second evapomtor cooling air
blown from said second blower by ci nporation oi'said
refn erant,

means for detcecting a tempcnmre ofvented air blown out
I'rom said lirst cvap(miter,

means for controlhnu said compressor to bring a vented air

temperature blown out from sn id first evnporntor close to

a target evaporator tempenture based on a detected
value of said detectulg means.

first means filr judging thats surface of said scccond evapo-
rator is not frosting up when at least one of the blowing
rate of said second blower is equal to or ~Caster titan a
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predetermined tlow rate and said detected value of said
detecting means is equal to or greater than a first tmn-

perature; m&d

seco&xi means ii&rjudging that the surface ol'said second
evaporator &s frosting up wlmn a blowing rate ol'aid
second blower &s less tl&an said predetermined tlow rate
and sa&d detected value of sa&d detecting means is less
than said lirst temperature, and

means ti&r increasing the blowing rate from said second
&O

blower to defrost sn&d second evaporator when it is

iudged that the surface of sa&d second evaporator is
frosting up by said second judging mean»

7. The air-conditioning system as set forth in claim 6.

fiuther comprising:
a heater unit heating cool air from sa&d first evaporator.
a bypass passage bypassing said imatcr unit and carrying

cool air from said first ivaporator.
m& air mix door for adjusting a ratio of an amount of a&r

liov&ngmtosa&dheaterunitandanamountol'a&rliouing o

into said bypass passage to ndiust a temperature ol'ented

nir blown out from vents into a vehicle compart-
nlcnt,

means for contmlling sa&d mr nux door to br&ng the tem-

perature ol'thc van&cd air blown out frmn said vents closm"-'o
a target ivnted mr temperature.

means for calculating a target blowu&g mte of mid second
blower based on s ud target vented nir temperature. and

means for adding a predmernuned amount to a target bloiv-
"o

ing rate calculated by said calculating means, uheriqu
when &t is judged that the surface of said second evaporator

&s not fmstin up by said first lading means, sa&d

incrcnsuig means controls wiid second blower so as k&

make a bloiving rate of said second blower approach the „

target blow&ng rate found by said calculating means.
when &t is judged that the surface of said second evaporator

is frosting up, said increasing means controls said sec-
ond blower so as to make tlm bk»ving rate of said second
blower approach the blow&ng rate found by said addu& sa
means mid

said increasing mcmis controls said svcond bio»Or so as to
increase the blowing rate from said second blower so as
to make a blow&n rate of sa&d second blower approach
the blov, ing rate found by said add&ng means. ss

g. An air-conditioning system comprising
a compressor compressing a refrigerant,
first and second blowers,
a lirst evaporator form&ng a rcfrigcrat&on cycle apparatus

along with said compressor, the fimt evaporator cooling -'"

air blown from said first blower by evaporation of rnid
refngerant,

a second evaporator err u&ged u& parallel v ith s nd first
evaporator in a fiow direction of said refrigerant from

said compressor, tlm svcond evapomtor w&oling air
bh»vn I'rom said second blower by evaporation ol'said
refrigerant,

means liir dctccung a temperature ol'vented air blown out
from said first evaporator, m&d

means for controlling said coinpressor ti& bring a i cntixl air

temperature blow n out from said first evapomtor close to
a targci evaporator tmnpcraiure based on a detected
value of said dewcting means.

lirst means for judging that a surikcc of said sieeond evapo-
rator is not frosting up when at least one of tlm blowing
rate of said second blov,er &s equal to or ~vc&&ter than a
prcdetenninixi tlow rate and said detected value of said
deteetmg mmu&s is equal to or greater than a first tem-
penlture and

second &I&cans foi'ullgnlg &hat thi: su&face of said second
evaporator is frosting up ivhcn a blowing mte of said
second blou er is less than sard predctennined fiow rate
and said detcctixt value of detecting means is less thnn
said first temperature. nnd

means for decreasing the blowing rate fran& said lira&

blouer to defrost smd second evaporator when it is
judged that the surface ol'aid second evaporator is
frosung up by said second lodging n&cans

9 Thc air-cmxiitioning system as set forth in claim g,
further comprlsu&g

a lmatcr unit heating cool air from said first evaporator.
a b&pass passnge bvpass&ng said heater un&t u&d currying

cool air I'rom said fust evaporator,
an air mix door adiustu&g a rat&o of m amount of nr liow u&g

uito smd heater unit and an mnount of air tloiving into
said bypass passage &o adius & a temperature of i en&ed a&r

blown mu from vents into n vehicle compartment.
means ii&r controllu&g said ur m&x door to bring the tem-

pcratureof'theivntcdairblounout iromsaidivntsclose
to a larget vented ur temperature.

means for calculating a larget blowing rate ol'said lirst
blower based on smd target vented ur temperature. and

means iiir adding a predetermined mnount u& the target
blov iog rate calculated by aud cak:alii&nlg a&cans„

&vie&cia

when it is judged that the surface of said second evaporator
is not frosting up by said first judging mem&s, said
decreasing means controls sa&d first blower so as to make
a blowing rate of said first blov,er approach the target
birn& ing rate found by said calculating means(

when it &s iud ged that the surface of said second evaporator
is frosting up by said second judging mem&s, said
decreasing means conlro la sa&d first blower so as lo &nake

the blowing mte of said first bio&ver approach the blow-
uig rate fouml by smd addmg means mid

sa&d decreasing mem&s controls said lirst blower so as to

decrease the blowing rate fmm said first blower so as to
make a blowing rate of sn&d first bk»ver approach the
blov'in rute found by said decreasin means.
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