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(5 /) ABSTRACT

A dcvicc and a mcthoil for a controllulg compressor of
vchiclcs may include a cabin temperature sensor. an outduor
temperature sellsol'. an evaporator tenlperature sensor
detectmg a temperature of a cooling mediunl in an evapo-
rator, an engine speed semor detecting rotation speed of an
engine. and a tluottle position sensor detecting a throttle
opcnhlg, iin tilt condltlonhlg sv's(cnl hlchidnlg a condcnscl
condensing and hquefyutg the coohng mcxhum, ml cvapo-
tator, ulc conlprtsson a lcnlpclaturc control iiool controunlg
a temperature of an air flov ed ul a cabin, an intake door
selectively flowing an inner air or an outer air in the cabin,
a blower blov, ing the air to the mtake door. and a controller
detennuling acceleration nlode and an allowable tempera-
ture at each accclerntion moilc when an acceleration condi-
tion occurs, and dccrensulg ml operation of thc compressor
according to a difli:rmlce between thc evaporator tempera-
ture and the ailov,able temperature

8 Claims, 7 Drawing Sheets
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DEVICE AND METHOD FOR
CONTROLLING COMPRESSOR OF

VEHPCLES

CROSS-REFERENCE TO RELATED
APPLICATION

'Ibis application is a l)ivisional of U S patent application
)er. No 12&952.907, filed Nov 23. 2010„which claims
priority to and the benefit of Korean Patent Application '"
Number 10-2010-0063133 filed in the Korean Intellectual
Proper&y Oflicc on Jun. 30. 2010. thc entire conten&s of
uh&ch Bppllca&loni BI'0 ulcolpold&tx! htxcul It&l Bll pa&poses
by Ihese refbrcnccs

I

BACKCiROUND OF THE INVENTION

Field of the Iuvn&hon
1'he present invention mlates to a device and a method ft&r

controlling a compressor of vehicles. and more particularly, 10

to a device and a method for a controlling compressor of
vehicles which improves accelemstion perii&rmance Bnd fuel
efficiency and mainta&ns comfort of a cabin by decreas&ng Bn
opcltulou of Ihc con&pit:ssor whc'u Bccclcldfiug.

Descupuon of Ihc Rcla&cd Ar&

Recently, countries tighten exhaust regulations and fuel
efficiency regulations so as to retard progress of global
wauuing and to prepare depletion ofpetroleum resources. In
order to enhance fuel efiiciency. improvement of aux&liary
machinery includ&ng a powertrain is required. An air con- so

d&tioning sys&nn &ncludu&g an mr condilioncr is onc of such
duxlharv'lachult:rv.

Such air conditioning systems include a compressor 1 he
compressor selectively receives an engine torque transn&it-
ted through a pulley by engaging or disengaging operation is
of an electric clutch and compresses a cooling med&um
flowing in fmm an evapomstor. After that. the compressor
flows Ihc coolu&g med&um ou& Io a condenser. Vauous Iypes
of comprcssors exist, and comprcssors of variable-capacity
type are v idely used for vehicles du

Accordin to the compressor of variable-capacity type. a
pressure contml valve changes pressure of the cooling
medium based on a load, and thereby, an angle of an inchned
plate can be controlled If the angle of the inclined plate &s

cluu&gcd. stroke ol' p&stun changes. Bnd accordingly. d&s-

cluirgc flux of thc cool&ng mcd&um can also bc controlled.
A great amount of duving torque is required ti&r operating

the compressor. Particularly. since the compressor receives
the drivin torque by the pulley connected to a crankshaft of
an engine through a belt, the compressor is operated accord- so

ing to an engine speed irrelevant to a target coolin perfor-
mance. In add&&ion, s&ncc occupm&&s operate Ihe air cond&-

uorung sys&em I'or thc&r comfon, Ihe compressor may
operate excess&vely and fi&el eificiency &nay be deteriorated.
'I'hese problems mainly occur when acceleration or decel- ss
el It&on

The inftlrmation disclosed in this Background section &s

only for enhancement of understanding of the general back-
gloiultl of Ihc ulvt:uhou Bull shot&ki uol bc I»kcu tls Bu

ackuowlnlgemcn& or any fom& of suggeslion lhal llus infor- sc

n&ation fonna the prior art already known to a person skilled
in the art.

SUMMARY OF THE INVENTION
Ss

1'he present invention has been made in an etfort to
pmvide a device and a method for controlling a compressor

of velucles having ddvm&tages ol'nprovu&g accclerat&on
perforn&ance and fuel eificiency and maintaining comftlrt of
a cabin by decreasing an opemtion of the compressor tvhen
accelerating.

Vanous aspects of the present invent&on are directed to a
device for controlling a compressor of vehicles that may
include a sn&sor module including a cab&n Icmpcra&ure
sn&sor dc&ec&ing a cabin Innpera&urc ol Ihe veluclc. an
outdoor temperature sensor detecting an outdoor tempem-
ture of the vehicle, an evaporator temperature sensor detect-
ing a tenlpemsh&re of a cooling, nlediluu in an evaporator
ievaporator temperature), an engine speed sensor detecting
rotation speed of an engine„and a throttle position sensor
dc&txhng a tluohle opening, an a&r cond&honu&g sys&cm
including a condcnscr condensing and hqucfying thc coolu&g
medium, m& evapomtor evaporating the hquefied cooling,
medium, the compressor compressing the cooling medium,
a temperature control door controlling a temperature of an
a&r flowed in a cabin of the vehicle, an intake door selec-
tively flowing an inner air or an outer Bir in the cabin of the
vchiclc, and a blov cr blowing thc air to thc u&take door, and
a conlroller con&rolling an operation of thc a&r condi&ionu&g
system, wherein the controller decides a acceleration mode
and an allowable temperature at each acceleration mode
when an acceleration condition occurs, and decreases an
operation of the compressor accord&ng to a difference
between the evaporator temperature and the allowable tem-
pcrdhlrc.

Thc allowable tempera&urc at each accclcrauou mode may
be decided according to the outdoor temperature of the
vehicle.

'I'he temperature control door may be controlled to k&wer
the temperature of the air supplied to the cabin when the
evaporator temperature is higher than a tar et temperature
duung decreasing the operation ol'hc compressor.

Control of the tcmperaturc control door by the controller
may include con&rol of Ihc intake door through wluch Ihe
inner air or the outer air selectively flows &n the cabin and
cm&trol of blotving speed of the blower

The controlier may increase the opemstion of the com-
pressor according to a target increasing mte of the operation
of the compressor v,hn& a release cond&uou occurs duung
dtxrcasing Ihe operntion ol Ihe compressor or a tune spcnl
dtxrcasing Ihe opcrahon of Ihc compressor &s larger fl&an or
equal to a maximum tinle

'I'he controller may increase the opemst&on of the com-
pressor until the operation of the compressor reaches to a
target operation of the compressor.

Thc controller mdy control tlu: tcmpcraturc contml duor
to lower Ihc tcmpcra&urc of the a&r supphcxi to Ihc cabin
when the cvapora&or tcmpcra&urc &s lugher tlrdn a stxond
target temperature durin increasing the opemstion of the
conlpressoi'he

control of the ten&perature control door by the con-
troller may inciude the control of the intel e door tl&rough
wh&ch thc ulucr air or Ihe outer mr seltxuvcly flows u& thc
cabin and the conuol of blowing speed of the blower.

Various aspects ol fllt: plt:st:ul ulvcuhou Brt: thlcclctl &0 &I

method for controlling a compressor of vehicles tint &nay

include a) detem&ining whether an acceleration condition
occurs. b) detem&ining whether an evaporator temperature is
lower than an allowable tempemsture in a case that the
dccclcral&ou couth&ion t&ecol&, c) ilt:1 TcBS&ug Iht: opci'&I&ltui ol
the compressor based on a tl&llbrcnce beth can the evapora&or
tcmpcrature and the allowable tempcruture when thc cvapo-
mltor ten&perature is lower than the allowable temperature, d)
determining whether the evaporator ten&pemsture is higher
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Ihan a ldrgcl tcmpcrature while thc operation ol'hc com-
pressor is decreased. and e) controlling the remperanue
control door. thc uitakc door, and thc blower so as to lower
the temperature of the air supplied to the cabin v hen the
cvaporaior tempera lure is luglmr than Ihe largel lmnpera lure.

1'he allowable temperature may be varied according to an
acceleration mode decided based on a tlmitt)e opening and
an engine speed, and the allowable teinperature at each
acceleration mode may be decided according to rhe outdoor

I i 1

tcmpcralurc of thc vchiclc
The intake door may be controlled based on B difference

bclwcml lhc cabin temperature and thc Ouidoor tcmpcraturc
or Ihe outdoor temperature, and the blower may be con-
trolled based on mi ulncr air ratio at ihc step e).

'Ihe method for controllmg the compressor of the vehicles
may further include g) determining whether a release con-
dition occurs or a time spent decreasing the operation of the
compressor is larger than or equal to a maximum time,
whermn ihe steps b) to c) arc rcpcdtcd when lhe relcasc
condition does not occur or the time spent decreasin the
OpCIdlloll Of IIIC Colllpl'Cssol Is SllldllCI lhBII lhC nlaxllulllll
tinle at the step 8)

Ill d Cdsc lh;ll lllC cvdpoldlol IClllpCldlllIC IS hl hCI thdll Or

equal to the allowable temperature at the step b) or the
relcasc condition occurs or thc umc spent dccrcasulg the
operation ot the conlpressor is Lsrger than or equal to the
maximum time at the step g). the method may further
include h) increasing the operation of the compressor
according to a target increasing rate of the operation of the i(l

compressor, i) dctemiuiing whether thc Opcralion of thc
conlpressor is lower than a target operation of the compres-
sor. I) detcnnuung whclhcr the evaporator lcmpcraturc is
big)ter than the target temperature ivhen the operation of the
compressor is lower tlrdn thc target operation of compressor,
and k) controlling the tenlperature control door, the intake
door. Bnd the blov er so Bs to lower the temperature of the air
supplied to the cabin when the evaporator temperature is
higher than the target temperature. do

11&c su:ps h) to k) may bc rcpoitcd when Ihc evaporalor
tempemshtre is lower than or equal to the target temperature
dt thc snp I) or thc stc)I k) is perl'ormcd.

1'he intake door may be cicatnilled based iua the diiference
between the cabin lcmpcralure and Ihc outdoor temperature
or thc outdoor temperature, mid the blower may bc con-
trolled based on the inner air ratio at the step k)

('ontrolling the conlpressor may be finished v hen the
operation ot the conlpressor reaches the target operatioit of
the compressor at the step i). 0

The nlethods and apparatuses of the present invenrion
luivc other features mid advantages wluch v,ill be apparmll
from or are scl forth in morc detail in thc accompanying
drawing~. which are incorporated herein. and the follov ing
Detailed Description of the invention, which together serve is
to explain certain principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

II(i I is a block diagmm of an exemplary device for (0
control)in a compressor ofvehicles according to the present
invention.

FIG. 2 is a graph explaimng the spin( ol'ie present
invention.

FIG. 3 is a (low chart of ml exemplary method Ibr con- ss
trolling a compressor of vehicles according to the present
invention.

FICi 4 is a map showing a condition ol'a throttle Opciung
and an en ine speed entering or releasing from each accel-
clilnoll nlodc.

FICi 5 is a graph showing au ullowable lcmpcralurc
according to an outdoor Iempemsture at each acceleration
cmldition.

FICi 6 is a graph showing a relation bein een an operation
of a compressor and a temperature difference.

FICi 7 is a graph showing an inner air ratio according to
a lcmpcraturc dilli:rcncc.

FICi 8 is a graph show ulg d blower spccd respccuvcly at
an outer air mode, a partial inner air mode, and an inner air
mode

FICi. 9 is a graph showing an operation of a compressor
to tlluc.

Dii'I'All.iiD DIIS('RIPI1ON

Reference ivill now be made in detail to various embodi-
ments of the present invention(s)„examples of which are
illustrated in thc accompanyulg druwuigs rmd described(
bclovv While the ulvcnlion(s) will be dcscubcd ul conjunc-
tion with exemplary embodiments. it will be understood that
present description is not intended to linlit the mvention(s)
to those exemplary embodiments. On the contrary, the
invention(s) is/are intended to cover not only the exemplary
embodiments. but also various alternatives, modifications,
cquivalcnts and Other embodiments. which may bc Includod
willun Ihc spinl and scope of the invention Bs dclincd by Ihc
'lppClided Cl'llflls.

As shown in Fl(i I, a device for contmlling a compressor
ofvehicles according to various embodiments of the present
invention includes a sensor module 10, B control portion 20,
an actuator 30. an air conditionin system 40, and an injector
50.

Thc scnsor modulc 10 ulcludcs a cabui tmupcralurc sensor
11, au outdoor temperature sensor 13, an evaporator tem-
perature sensor 15, an engine speed sensor 17, and a throttle
position sensor 19 Additionally. the sensor module 10
further Includes sensors for shifting (e.g., a vehicle speed
sensor. a brake sensor. Bnd so on) and/or sensors for con-
trolllllg Bll Cllglllc (C.g.. dll cxhallSI tClllpcralulc SCOSOI; Bll

oxygen sensor, and so on).
Thc cabin tempcrauirc sensor 11 dctccls a cdbul lcmpcm-

ture of the vehicle and transmits a siylal corresponding,
thereto to the control portion 20

The outdoor temperanlre sensor 13 detects an outer tem-
perature of the vehicle Bnd transmits a signal correspondin
thereto I/o the control poruon 20.

Thc evaporator lemperalurc sensor 15 detects a tempera-
ture of a cooing medium passulg tlu ough an evaporator and
transmits a signal corresponding thereto to the contml
portliill 20

The engine speed sensor 17 detects a rotation speed of an
engine from a phase change of B cmsnkshafi, and transmits a
signal corresponding thereto 10 thc control portion 20.

Thc throttle position sensor 19 detects a tluotllc opciung
according to an operation of an accelerator pedal, and
transnlits a siylal correspondin thereto to the contml
portion 20

The control portion 20 is electrically connected to the
sensor module 10 so as to receive sigrnals corresponding to
values detected by thc sensor module 10, aud controls Ihc
iulcctor 50 and thc mr condiliomng system 40 based on Ihc
SlglnllS Villous Cullllol llllllS SOCh rls B lrdllSOOSS1011 Control
unit controlling a trmlsnlission of the vehicle, an engine
cmltrol unit contmllin the enyne. and an air conditioning
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sys&em control urut controllu&g thc mr cond&uonmg systmn
41) may be used in tbe vehicle. and the control portion 20 in
this specitication includes all the control units used in the
vehicle. Particularly. it is to be understood that the contml
portion 20 includes all the control portions suitable to
perfilrn& a method for controlling a compressor according to
1 arious mnboduncn&s of Ihe present invention.

11&e actuator 30 is clcctncally conncc&LVI lo lhc control
portion 20 and operates the air conditioning systenl 40
andior the injector 5U according to a contnll sigilal trans-
nlitted fmm the contml portion 20 A solenoid device may
be used as the actuator 30, and the control signai may be a
duty signal appl&ed to the solenoid device.

11&c air conditioning system 40 mcludcs all the devices
used I'or warming. vent&lat&ng, Bnd cuoling the cabin of thc
vehicle. ('oncretely, the air conditioning system 40 includes
,'I condL'nscl'1. Bll cvaporatol'3, B conlpresBOI'5, a
tenlpemture control door 47, an intake door 40. and a blower
49. The Bir condit&oning system 40 may include various
components which are not described in this speciTication.

11&e condmlser 41 condenses and liquedies lhe cooling
mcdnun, Ihc evaporator 43 cvaporales thc liquefied coolulg
nledium, and the conlpressor 45 compresses the cooling
nledium.

In addition, the temperature control door 47 controls a
temperature of an air supplied to the cabin of the vehicle by
mixing a lv ann air w&th B cool air, the intake door 40 controls
du ltltlcr tlu; Bu outcr Bir ol d ulix&in L LII thc Baler Blxl oilh:1
mrs Io flow in thc cab&n of the vclucle, thc blower 49 blows
the air tolvard the intake door

Such an air conditioning system 40 is well known to a
person of an ordinary skill in the art, and a detailed descrip-
tion thereof ivill be omitted.

The injector 50 injects a fuel so as to drive the vehicle
(pnrtmularly, thc m&gu&c).

A sohd linc &n FIG. 2 rcprcscnts a coolu&g perfiirmance
and dn operal&on (load) of Ihc compressor according to a
conventional art, and a dotted line represents a cooling
performance and an operation (load) of the compressor
according to various embodiments of the present invention.

If an acceiemstion condition of the vehicle occurs, the
m&gine spccxl increases excess&vely and Ihe compressor also
operates excess&vcly accordu&g lo B convenuoixd art. llicrc-
forc, a cooling pcrihnuaucc tmd thc operation (load) of thc
compressor increases excessively.

If the acceleration condition of the vehicle occurs. the
operation (load) of the compressor is gradually increased to
a target operation of the compressor ai'ter heing decreased by
a prcdc&ennined vulue accordu&g lo thc sp&nt of Ihc present
liven&ion. Accordluglv, fllc cool&a pcrlonluulcc Is
incrcdscd lo a large& coohng pcrfomumcc slov,ly after beulg
decreased tempomsrily Since an excessive operation of the
compressor is prevented and potver spent in operatiilg the
con&pressor is reduced &f the acceleration condition of the
vehicle occurs. acceleration perfom&ance and h&el etflciency
uldv bc Iulplilvcd.

A method for controll&ng B compressor for vehmlcs real-
izing Ihe sp&rit of thc presen& ulvcnlion will be descnbed
with reference to I'I(i 3 to ltl(i. 9

As shown in III(i. 3, in a state that the vehicle 1&uts. the
control portion 20 controls the cabin temperature of the
vehicle at a step S110. At this state. the control portion 20
delcrmu&es whether the acceleration cond&lion occurs at a

s&ep S120. The acceleration condition (solnl lu&e) mid the
relcasc condition (doled linc) at each accelcralion mode are
sholvu in i&I(i. 4 Such accelenstion condition and release
condition according to the engine speed and the tluottle

I I I

I

IO

la

ls

do

ss

so

Ss

opcuhlg B&L. dciiucd ul 11 uldp. Accordulg Io vdrlous ca&bod&-

ments of the present invention. the control portion 20
deternnnes the acceleration mode in a case that the accel-
eration condition is satished so as to in&prove accuracy of
control of the compressor. Such the acceleration mode
includes a quick acceleration mode and a slov acceleration
mode The acceleration mode may further bc subdivided, if
ace cs 1 'lly.

In addition, as shown in ltl(i. 4, an entry condition and a
release condition are set differently at each acceleration
nxlde lirequent change of control states may be prevented
by diflerently setting the entry condition and the release
condition at each acceleration mode. That is, if the entry
condition and the rclense cond&lion aresame al each accel-
crauon mode, Ihc control s&a&e may change frequen&ly m B

case that the engine is operated at a boundaiy of the
acceleration condition qhereby. h&el efliciency may be
deteriorated Therefore. the frequent change of the contml
state and deterioration of fuel etflclency may be prevented
by d&flerentiy settin the entry condition from the release
condihon al each accelcrahon mode.

Thc step S120 v,&11 Ihrther bc dcscnbcxt in dehiil. The
cmltrol portion 2U determines whether a quick acceleration
nxlde entry condition occurs or a slolv acceleration mode
entry condition occurs lvhen the acceleration condition
occurs The reason why the acceleration modes are decided
as descnbed above is that an allowable temperature which is
thc basis of B decrcasc control of the opcrahon of thc
compressor &s dilii:renliy set at each accelcrauon condit&on
(referring to FNI 5)

If the acceleration condition does not occur at the step
5120, the control portion 20 continues to perform a cabin
temperature control at the step S110

If the acceleration condition occurs at the step S120. the
control port&on 20 decides the acccleratiou mode tmd Ihe
allowable temperature dl each acceleration mode as shown
iu FI(i. 5.

I'he allov;able tenlpemture means an evaporator tempem-
ture corresponding to the temperature of the air required tilr
maintaining the comfort of the cabin. If the operation of the
compressor is decreased after the accelemstion condition
occurs, thc lempcrahirc of Ihc a&r supplied lo Ihe cabin
iucrcascs. Therefore, thc operation of thc compressor should
bc increased Bgau& m order Io lower the tmupcra&urc of thc
air supplied to the cabin 'I his deteriorates fuel efliciency. In
order to solve such problem~. the operation of the compres-
sor must be decreased until the evaporator temperature
reaches the allolvable temperature

Such Bn Bflowablc tcmpcra&urc a& each acceleration mode
is decided Bccordu&g lo Ihc outdoor lemperahirc of Ihe
vchiclc. If the outdoor Iempcraturc of thc vch&cle &s low, Ihe
temperature of the air supplied to the cabin can be sutfi-
ciently lowered by controlling the tenlperature cicutrol door
47. the intake door 40. Bnd the blower 49 without increasing
the operation of the compressor even if the allowable
ten&pelt&talc oi thc ci dpol Blot Is high.

Mcanwlule. the allowable temperuturc at thc quick accel-
eration mode is lugher than lhat al lhc slow accclerahon
mode under the same outdoor temperature Since a lar e
amouilt ot torque is spent ill acceleration at the quick
acceleration mode, the cooiin performance ts reduced
sli htly and the acceleration perfomlance is unproved by
scttulg thc allowable Imnperaturc Io bc lugh Bt thc quick
accclcralion mode.

If thc allowable tcmpcralure is dcc&dcd as doser&bcxI

above, the control portion 2U deternlines whether the evapo-
nltor temperature is lolver than the allolvable temperature at
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step S130 H'hc evaporator icmpcraiure is lughcr than or
equal to the allowable temperature at the step 5130, the
control portion 20 proceeds to a step S(80 and does not
decrease the operation of the compressor If the evaporator
tempemsture. on the contrary, is lower than the allowable
tempemsture at the step S130, the control portion 20
dccrcascs tiu: opcrauou ol'hc compressor at a step S140.
Thc operation of the compressor. as shovai ui FI(k 6, is
decreased based on a diiference between the evapomstor
temperature and the allowable temperature. 'I'hat is. the
decrease of the operation according to the temperature
difi'erence is defined in a map. Herein, it is exemplary shown
that the operation amount is proportional to the tempermne
difii:rmlcc. bui ihc spint of Ihe present invenuon is noi
llulliCd 10 ibis.

After that, the control portion 20 determines v bather the
evaporator temperature is higher than a target temperature at
a step 8150 (ienerally, if the operation of the compressor
decreases. the evaporator temperature is raised and the
tempemsture of the air supplied to the cabin is also mised.
Thcrcby. comfiiri of the cabui nmy bc dctcrioratu!. Tllerc-
lore, if ihe evaporator tempcraiurc is lughcr Ilian Ihc target
temperature at the step 8150. the control portion 20 controls
the temperature control door 47, the intake door 48, and the
blower 49 so as to suppress a rise of the temperature of the
air supplied to the cabin at a step S160. That is. the
temperature contml door 47 is controlled based on the
difii:rmlcc bctwccn ihc Icmpcrature ol Ihe air supplied to thc
cabin ai thc step S110 aud the current icmpcraiurc of thc mr
supplied to the tenlperature control door 47 'I'he intake door
48. as shoivn in ill(i 7. Is contmlled based on a difl'erence
betiveen the cabin tempemlture and the outdoor temperature
or the outdoor temperature. A speed of the blower 49. as
shown in FI(i. 8, Is controlled based on an inner air ratio fa
ratio of Ihc inner air to thc Bir supplied Io Ihe cabm).

Explmning concretely, ihc temperature control door 47 is
controlled Io 1033 cr thc tcmpcrature ol'hc air supplied Io the
cabin. Iior this purpose, a ratio of the inner air and the outer
air is controlled thmugh the intake door 48, and speeds of the
inner air and the outer air are controlled through the blower
49.

II the evaporator lempcmture is Ioiscr than Ihe targcl
iempcraiurc at thc step S150, thc control portion 20 docs noi
control the tcmpcrature control door 47, thc muikc door 48,
and the blower 49 and proceeds to a step S170

At the step S17U, the control portion 20 deternlines
whether the release condition occurs or the time spent in
decreasing the opemstion of the compressor is larger than or
equal io a maxunum time. If Ihe release condilion docs noi
occur or Ihc tune spent In dccrcasuig thc operation of the
compressor is smaller Ihau the maximum Imic, Ihc control
portion 20 continuously performs the steps S130 to 5170,
repeatedly

Meamvhile. If the release condition occurs at the step
S170. the control portion 20 proceeds to the step S180
bimdusc an opcrauou of thc evaporatur cdnmli bc dccrcascxt.
In addition. Ihc time spent in dimrea sing thc operation of thc
Coulpl ICSor IS IdrgiY Ilnlll Ol is gin l 10 Ihc BIBxiuulul tlulC dl
the step S170, the control portion 20 decides that the
accelerations are continuously performed fe.g, . in a case that
the velficle runs uphill). and proceeds to the step S180 for the
comfort of the cabin.

Sicqts S180 to S210 arc steps flir preparing a normal
operation of Ihc compressor 45. If ihe evaporator tempera-
ture is iugher Ihan or equal to Ihc allowable temperature ai
the step S130, the tempemlture of the air supplied to the cabin
is hiaher than that of the air required for inaintaining the
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supplied to the cabin is lowered by raisin the operation of
the compressor 10 a target operation of thc compressor and
the cabin temperature contml is performed normally At this
tlluc, If(bc operation 01 Ihc colupli ssor ls raised qUlcklv. Illc
in(ection amount of the fuel increases. I'herefore. the open-
tion of the compressor is gradually increased so as to prevent
the fuel etflciency mid the comtilrt fmm bemg deteriorated

For this purpose. the control portion 20 increases the
Upcrdlloll of Ihc coulplessor iicci1rdlug to a IBIgci tuel ctislug
rate of the operation of the compressor at the step S180. The
target increasing rate of ihe operation of thc compressor, as
shown in IINi 9, is calculated according to a target position
of the temperature control door 47 and a reference tar et
increasing rate of the operation of the compressor. The tar et
increasing rale of thc opcralion ol Ihc compressor A,.„„, is
rcprcscntcd as a doited lute in a right graph In FI(i. 9. That
is, assuming thai a distance lrom a prcdctem»ncd position of
the temperature contml door ivhen the outdoor tempemsture
is 0''o the target position of the tempemlture control door
is 0 and a distance front the predetermined position of the
temperature control door when the outdoor temperature is 0"

C. 10 a minumim position ol Ihe temperature control door Is

[k thc large( increasing rale of thc operation of Ihc compres-
sor A„„„„ is calculatcxl from a fiillowing equation.

d,„,„,.,=d„„xlolfl) Bq ial

Thc rcfcrmlcc I argon Increasing rate of the operation of the
compressor A,„„represents an increasing rate of the opera-
tion of the compressor used for increasing the operation of
the compressor at a normal state Since the operation of the
compressor is increased accordin to the target increasin
rate of the operation of the compressor A,„, „ that is lower
than Ihc rcfi:rance largos uicrcasulg rate of thc opcrauon ol
the compressor in serious cmbodunents of Ihc present
invention, thc opcrauon of Ihc compressor may be proven(est
from being increased quickly I'herefore, deteriomltion of the
fuel efficiency nmy be prevented

After performing the step S180. the control portion 20
determines v:hether the operation of the compressor is lower
than Ihc target operation ol Ihc compressor at Ilm step S190.
That Is, it is detcnnined whctlu:r thc operation of thc
coluprcssol rcachcs ihc tiilgci opcldtlou ol thc coulplcssol;
If the operation of the conlpressor reaches the target opera-
tion of the compressor at the step S19U, the control portion
20 fniishes the method for controllin the compressor
according to various embodiments of the present invention
and rctums to the step S110. If thc opcrauou ol'hc com-
prcssol Is lower (hall Ihc Idlgci opera(loll of thc coluplcssol
ai ihc step S190. thc control polfion 20 dctennincs whether
the evaporator temperature is higher than the target tem-
perature at the step S20U.

If the evaporator tempemsture is lower than or equal to the
target temperature at the step S200, the contml portion 20
continuously perlbmis thc steps S180 to S200, repeatedly.

H'hc evaporator Imuperature is lughcr than Ihc almond
target icmpcraiureat thc step S200, the control portion 20
controls the tenlperature control door 47, the intake door 48,
and the blower 49 so as to suppress the rise of the tempera-
ture of the air supplied to the cabin at the step S210. Since
the step S210 is the same as the step S160, a detailed
description Ihcrcof vali bc omiiled.

Accordulg to Ihc prcscni inveuuon, an operation of d

compressor is dccrensed vs hen accclcrating. Thcrcforc,
acceleration perfomiance and fuel efficiency may be
inlproved
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In addiuon, a tcmpcralurc control door, an mtake door,
and a blower are controlled so as to prevent a temperature
rise of an air supplied to a cabin according to a decrease of
an operation of a compressor I'heretiire„coinfort may be
secured.

The fore oin descriptions of specific exemplary embodi-
ments of tlm prcscnl uivcntion have bccn presented for
purposes of illustration and descnption. They arc not
intended to be exhaustive or to limit the invention to the
precise fiirms disclosed, and obviously many modifications la
and variations are possible in light of the above teachiags.
The exemplary embodiments were chosen and described in
order to explain certain principles of the im cation and their
practical application, to thereby enable others skilled In thc
drt lo make and utilixc venous cxcmplary embodmicnts of I

the present invention, as well as various alternatives and
modifications thereof It is intended that the scope of the
invention be defined by the (:)aims appended hereto and
their equivalents.

20
What Is claimed is.
I A method for controllmg a coinpressor of a vehicle

pmvided with an air conditioning systein including a con-
denser condensing and liquefying a cooling mediiuu. an
evaporator evaporating the liquefied cooling medium. the,,
conipressor compressing the cooling medium. a lemperuuue
control door controlling a lcmpcralurc ol im air llowed ui a
cabin of thc vcluclc. an Intake door sclcctwely flowing an
inner air or an outer air in the cabin of the vehicle. and a
blower bloiving the air to the intake door. the met)aid
cotnplislugi

a) detemiining whether an acceleration condition occurs,
b) detemiining whether an evapomstor temperature is

lower than an allowable lcmpcralurc m a case lha! the
dCCC)CI"dlioil Coilditloil OCCIIIS:

c) decreasing operation of the coinpressor based on a
difference between the evaporator temperature and the
allowable temperature when the evaporator tmnpera-
ture is lower than the allowable temperature:

d) determinin whether the evaporator temperature is «I
lughcr than a target lempcmlurc wlule lhe operation of
thc compressor Is dccrcascd, and

e) controlling the temperature control door, the intake
door, and the blower so as to lower the temperature of
the air supplied to the cabin when the evaporator ds
temperature is higrher than the target temperature

2. The method of claim 1. wherein the allowable tem-
perature is varied accorduig to acceleration modes decided
based on a tluottlc opening and an cnguic speci, mid the
allowable tcmpcruture at each ol'he accelcralion modes is
decided according to an outdoor temperature of the vehicle.

3 The method of clmm 1. whereui thc Intake door is
control)cd based on d dill'crcncc bctw can a cdbui tempera-
ture and an outdoor teniperature, wherein the intake door is
controlled based on the outdoor temperature when there is
no difference between the cabin temperature and the outdoor
temperature, and the blower is controlled based on an imier
dir Idtio dl thC StCp C), Allciclil lliC lililcr alr Idlio H II Idlio
of thc uuicr air lo fhe outcr air.

4 The method of claitn 1„ further comprising tj deter-
mining v:hether a release condition occurs or a time spent
decreasing the operation of the compressor is larger than or
equal to a maximum time,

whcrcin the slaps b) to c) arc rcpcalcd when the re)case
condition docs nol occur or lhc time spent dccreasuig
the operation of the compressor is smaller than the
nuixinumi lime al the stc31 f).

5 Tile device ol claiiii 4, Iii a case llltit flic cvapoitilol
temperature is higher than or equal to the allowable tem-
perature at the step b) or the release condition occurs or the
time spent decreasing the operation of the compressor is
larger than or equal to the maxunum time at the step f),
further comprising:

g) increasing the operation of'tiu:compressor accordui lo
a target uicrcasing rate of thc operation ol lhc com-
pressor,

h) determining ivhether the operation of the conipressor is
lower than a target operation of the compressor:

i) deteunining whether the evaporator tempemture is
lugher than the target teniperature when the operation
of the compressor is lower than thc target operation of
compressor: and

I) controlhng the lcmpcrdlure control door, thc inuikc
door, and the blower so as to lower the tempensture of
the air supplied to the cabin ivhen the evaporator
temperature is higher than the target tempemsture,

6 The method of claim 5, wherein the steps g) to j) are
repeated wllcil lllc cviiportilot Icilipcl'Iilurc ls lower llltiil ol
equal lo lhc target 0:mpcrauirc al the step I) or lhc step I) is
pcrfiinncd.

7 'I'he method of claini 5. Ivherein the intake door is
cmitrolled based on a difference between a cabm tempem-
ture and an outdoor teniperature, wherein the intake door is
controlled based on the outdoor temperature when there is
no dillcrmicc bclw ccn lhc cabin lemperauirc Imd lhc outdoor
tcmpcraturc. and lhc blower is control)cd based on an inner
air ratio at thc stc3I I). wherein the inner air rauo is a rauo of
the inner air to the orner air

5 I he method of c)aim 5. wherein controlling the com-
pressor is finished when the opemtion of the compressor
reaches the target operation of the compressor at the step h).
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