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1

DEVICE AND METHOD FOR
CONTROLLING COMPRESSOR OF

VEHICLES TO ACCUMULATE COLD AIR
ENKR&'Y I~ Ash KVAPORATOR DURING A

SPEED-REDUCING CONDITION AND USING
THK I,ATTER IN A RKI,VASV. &X)NDITION

('RO)S-Rl ilil igi iN( I 1 I'0 Rl!I,AI 1 11 )
APPLICATION

This application is a Divisional of U.S. potent application
Scr. No. 12/h)51,605, lilcd Nov. 22, 2010, whiCh clainw
priority to and the benefit of Korean Patent Application No.
10-2010-0063132 liled in the Koreim Intellectual Property
Oflice on .lun 30, 2010, the entire contents of which
applicatioihs are incorporated herein Iihr all purposes by these
references

13ACK(hROUNI) Oli J1111 INVI',N'I'ION

Fmld of thc Invenuon

llhc present invenuon relates to a device and a method for
controlling a compressor of vehicles. More particularly, the
present uhvention relates to a device and a method for
controlling a compressor of vehicles which improves fuel
etfhciency by accumulating a cold air energy when o speed-
reducing condition occurs and using the accumulated cold
air energy when o release condition occurs. hi)

l)escription of the Heisted Art

Recently, countries tighten exhauct regulations and fuel
cfliciency regulations so as to rciard progress 01'obal hc

w Bnuing dud Io prep Brc depiction 01 poll iilcunl I ivo in ccs. In
order to chhhancc fuel efficicucy, improvement Of auxiliary
nhachinery including a powertnhin is required. An air con-
ditioniim system including an air conditioner i ~ one of such
aiixiliatv nlachulcry. dc

Such the air conditioning system includes a compressor.
Thc compressor sclecuvely rcceivcs an engine torque Irans-
miucd fluough a pulley by engaging or discng i uh opcra-
uon of an clcctnc clutch and compresses a cooiuhg uhulhuhu
floivino in from an evaporator. After that. the compressor d

floivs the cooing mediunh out to a condenser. Various t)pes
of compressors exist, and compressors of variable-capacity
type are ivideiy used for vehicles.

According to thc compressor of vauable-capacity type. a
pressure control valve clrdngcs prcssure oi'hc cooling 0

mcdnun based on a lond, mhd thcrcby, mh mhglc oi'an incluhcd
plate can be controlled If the angle of the inclined plate is
changed. stroke of a piston changes. and accordingly. dis-
charge ihix of the cooling medium can also be controlled.

A great amount of dnving torque ic required for operating Ss

Ihc ciinhplcssor. Particularl)1 since flu: conlprcssol rcccivcs
the drw ing torque by thc pulley conncctcd Io a cr uhkshafl of
dn cnguhc tluou h a belt, the compressor is operated accord-
ing to an ehhghne speed irrelevant to a target cooling perfor-
mance In addition, smce occupants operate the air condi- io
tioning system for their comfort. the compressor moy
operate excessively and fuel efflciency moy be deteriorated.
These problems muuhly occur when acceleration or dcccl-
clillion.

Thl: information disclosed ln fllis BackghoUnd section ls Sc

only for enhancenhent of understanding of the general back-
mund of the invention and should not be taken as an

dcknow lix!gcnlcnt ol Bn)'orin of sUggcstioii IhBI Ibis inlol-
mation forms the prior art already known to a person ckifled
ln Ihc Brt.

SUMMARY OF THE INVENTION

Venous aspects of Ihe present uhvmhnou have bccn made
ln dn cflort ui provide d dci icl: Biol B nlcthixl 101 controlling
a compressor of vehicles having advantages of improving
fuel efficiency as a consequence that a cold air energy is
accumulated by increasin an operation of the compressor
when a speed-reducing condition occurs, and the accumu-
lated cold air energy is used when o release condition occurs.

A device for controlluhg a compressor of vcluclcs accord-
ing Io various aspccm of Ihc present invention may include
a sensor module including a cabin tenhperature sensor
detecting a cabin temperature of the velucle. an outdoor
temperature sensor detectin an outdoor temperature of the
vehicle, an evaporator tenhperoture sensor detecting a tem-
perature of a coolin medium in an evaporator (evapomstor
tcmpcrature). a vcluclc speed sensor detecting a vehicle
spccd, and a bmkc sensor detecting au operation of a brake
pedal, an injector injecting a fuel for drivmg the vehicle. an
air conditioning system including a condenser condensing
and liqucfviag flhc cooliilg Iricdnull, Bil cvaporatoi'v;lpo-
rating the liquehed cooling medium, the comprescor com-
pressuhg the cooling medium„a temperature control door
controlluhg a Icmpernturc of an air flowcd in a cabuh of Ihc
vcluclc, an intake door sclcctn ely flow uhg so»oner mr or an
outer air in the cabin of the vehicle. and a blower bloiving,
the air to the intake door, and a contmller controlling,
openhtions of the injector mhd Ihe air conditioning system,
v herein the controller occunndates a cold air energ) by
increasing an operation of the compressor in a case that a
spccd-reducing condition occurs. and Ihc air condilionuhg
system uses Ihe accumulated cold air energy by dccreasuhg
Ihc operation of Ihc colnprcssor 111 B crise fllal d Iclcdsc
cmhdition occurs

I'he controller may increase the operation of the com-
pressor until the evaporator tempemsture reaches a first target
temperature in a case that the speed-reducing condition
occUrs

Thc controfler may control Ihc tempcraturc control door
to misc thc Iempcrauirc ol'the air supphcd Io flm cabuh in a
case that the evaporator tenhperature is lower than a second
target temperature durino increasin the operation of the
compressor.

The controller may decrease the opemtion of the com-
pressor unlil thc cvaporalor temperature is luglmr than or
equal to an allowable Icmpcrature iu u case that Ihc release
condilion occurs.

I'he controller may control the temperature contml door
to lower the temperature of Ihe air supplied to the cabin in
a case that the evaporator temperature is higher than a
second tar et temperature during decreasing the operation of
thc compressor.

Control of thc Iempcraturc control door by thc controller
may uhcludc control 01'hc intake door tluough which thc
inner air or the outer air selectively flows in the cabiil Biol
control of blowing speed of the blower

The controller may increase the opemstion of the com-
pressor according to a target increasing rate of the operation
Of the compressor uh a case Ihat the cvuporntor Icmpcrature
is higher than Or equal Io thc allowuble Icmpcrature.

Thc coiltrollcr iuilv'lclcilsc Ihc opcliuion of flhc conl-
pressor until the operation of the compressor maches a target
openction of the compressor



US 10,495,078 B2

lhc controller muy control the tcmpcraturc control door
to lower the temperature of the air supplied to the cabin in
a case that the evaporator temperature is higher than the
second target temperature during increasing the operation of
the compressor.

('ontrol of the tempemltme control door by the controller
may include control of the Intake door tluough which the
inner air or the outer air selectively flows in the cabin and
control of blotving speed of the blower.

It 1A method for controllulg a compressor ol'velucles accord-
in to other aspects of the present invention may include a)
dcternnning whether a spccd-reducing condition occurs. b)
detemlinin, in a case that the speed-reducing condition
occurs. whcthcr au cvnporator tcmpcmturc is ln her than a

firrt target temperature, c) increasing, in a case that the
evaporator temperature is higher titan the first target tem-
perature, an opemltion of the compressor based on a dlfl'er-

ence benveen the evaporator tempemsture and the first target
tempcraturc. d) dctcrmlnulg whether thc evaporator tcm- Itl

perature is lov,er than a second target temperature during
hlclt:dshlg thc opi:Id(lou ol lhc conlplessttm But! I:) I'llslug thc
temperature of the air supplied to the cabin by controflittg
the tempemlture control door in a case that the evapomstor
temperature ls lower than the second target temperature.

The speed-reducin condition may occur lvhen a driving
condition of an engine is a fuel cut state, or when a vehicle
spccd ls faster than a prcdcternuncd velucle speed and a
bl'tlkt: IS UpCIIIICII.

'lhe method nlay further include g) determining whether lo
a release condition occurs, wherein the steps b) to e) are
repeated in a case that the release condition does not occur
at the step ).

In a case that the evapomstor temperature is lower than or
equal to thc lira( target tempcmturc at dlestcp b) or the ls
relcasc condition occurs at the slap g), thc method may
further ulcludc h) detcnnuuug whcthcr the cvaporalor tem-
perature is lower than an allowable telnperature, i) decreas-
ing, in a case that tbe evaporator temperature i ~ lov er than
the allolvable temperature. the opemstion of the compressor do

based on a difl'erence between the evaporator rempermue
dnd thc allowable tcmpcrature. I) detcnnimng whether thc
evaporator tempcraturc is lugher Ihan Ihe second target
tempcraturc. and k) lowcnug. ul a case that lhc evaporator
tenlpemture is higher than the second target temperature, the
tenlpemture of the air supplied to the cabin by controlling
the temperature control dnor. the intake door, and the
blower.

lhc ultale door may bc control)cxi based on a dlflbrence
betwcxn d cabin tcmpcrature mxl an outdoor temperature or 0

thc outdoor tnnperdturc, and Ihc blower may bc controlled
based on an inner air ratio at the step k).

1'he steps h) to k) may be repeated, in a case that the
evaporator tempemture is lower than or equal to rhe second
tar et temperature at the step j) or the step k) is performed. 11

In d cdst: th;It thc I:vdpoldtor tculpcldtltrc Is hl hcr thdu or
equal to thc allow uble tempcraturc al lhc step h). Ihe method
may litrther Include I) Incrcasulg lhc opcrauon ol'lhc com-
pressor according to a target increasing rate of the operation
of the compressor, m) determining whether the operation of to
the compressor ls lower than a target operation of the
compressor„n) determining, in a case that the operation of
thc compressor Is lower tlrdn thc largel operation of the
compressor, whether the evaporator tcmpcralurc ls lughcr
thtlu Iht: sccoutl IBrgi:I tculpi:IBIUIC, dull 0) iowiuulg. Bl 11 Ss

case that the evaporator temperature is higher than the
second tarpet temperature, the temperature of the air sup-

pied to thc cabul by controlling thc tcmpcrature contml
door. the intake door, and the blower.

Thc intake door may be controlled based ou thc ddli:rcnce
betwenl the cabin tempemlture and the outdoor tempemlture
or thc outdoor tcmpcrdture, mid thc blower may bc con-
trolled based on the inner air ratio at the step 0).

The steps I) to o) may be repeated„ in a case that the
evaporator temperature is lower than or equal to the second
target temperature at the step n) or the step o) is perfomled.

Controlling the compressor may bc linlshcd when the
operation of the compressor reaches the tar et nperation of
thc conlplc'ssttl dt thc step 01).

I'he methods and apparatuses of the present invention
have other fcaturcs mid advantages wluch will bc apparent
from or are set forth in more detail in the accompanying,
dmwings. 1vlfich are incorporated herein„and the following
Detailed Description of the invention. Ivhich together serve
to explain certain principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINCiS

FICi. 1 is a block diagram of an exemplary device for
controllulg a compressor of 1 chicles uccordlng to lhc prcscnl
lllvefltl(la.

FICi 2 is a graph cxplaimng thc spirit ol tlm present
lnvCntltlfl

FICi. 3 is a flovvchart of a method for controllin an
exemplary compressor of vehicles according to the present
invention.

FICi 4 is a graph show mg an cxcmplary relation be(went
an operation ol' compressor and a tcmperdturc difli:rance.

lli(i 5 is a graph shotving an inner air ratio according to
a temperature difference

lli(i 6 is a graph showing a blower speed respectively at
an outer air mode. a partial inner air mode, and an inner air
mode.

FICi 7 is a gmph showing an exemplary opera/Ion ol'

coulprcssor to nulc.

DETAILED DESCRIPTION

Refcrnlcc will now be made ul dctad to various cmbodi-
mcnts of lhc prcscnt ulvcntion(s), examples of wluch arc
illustrated in the accompanyina drawings and described
below While the invention(s) tvill be described in conjunc-
tion with exemplary embodinlents. It will be understood that
present description is not intended to limit the invention(s)
to those cxcmplary nubotliments. On thc contrary, the
invention(s) is/arc ultcndcd to cover uot only the cxcmplary
embodiments, but also venous altcrnatlves, modilicatlons,
equivalents and other enlbodinlents. which may be included
within the spirit and scope of the invention as defined by the
appended claims.

As shown in FIG. 1, a device for controlhng a compressor
of vchiclcs according to venous embodiments ol'he prcscnt
iuvnltion includes a sensor module 10, u control portion 20.
an acute/or 30. an tur condltloning system 40, and an ullector
50

'I'he sensor module 10 includes a cabin tenlperature sensor
11. an outdoor temperanlre sensor 13. Bn evapnrator tem-
perature sensor 15. a vehicle speed sensor 17, and a bmske
snlsor 19. Aikiitionally. the sensor module 10 further
includes sensors Ibr shlftulg (c.g.. a throulc position sensor,
dn cugulc spctxl season Bull so on) Bail/or scusols fol
cmltrolling an engine (e.g. an exhaust temperature sensor,
an oxygen sensor, and so on).
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lhc cabin temperature sensor 11 dclecls a cabin Icmpcra-
ture of the vehicle and transmits a sigital corresponding
thereto to the control portion 20.

'lhe outdoor temperature sensor 13 detects an outer tens-
perature of the velucle and tmsnsmits a signal corresponding
thereto to the control portion 20.

llieci aporator tcmpcrature sensor 15 detects a Iempera-
turc of a cooluig mcx(turn passuig through an evaporator and
transmits a signal corresponding thereto to the contml
portion 20 I it

1he vehicle speed sensor 17 detects a vehicle speed front
a rotation speed of a wheel and transmits a si nal corre-
sponding thereto to the control portion 20.

lhc brake semor 19 detects an operation ol a brake pedal
dnd transmits u signal corresponding Iherelo Io Ihc conlrol I

portion 20
'lhe control portion 20 is electrically connected to the

sensor module 10 so as to receive sigimls corresponding to
values detected by the sensor module 10. and controls the
injector 50 and the air conditioning system 40 based on the 10

signals. Various control units such as a Irmisnussion control
unit controlling a Irausmission of Ihe vclucie, an engine
control unit contmlling the engine, and an air conditioniag
system contml unit controlling the air conditioning. systent
40 may be used in the vehicle. and the control portion 20 in
this specification includes all the control units used in the
vehicle. Particularly. it is to be understood that the control
portion 20 uicludcs all thc control portions suitable to
perform a method lbr controlhng a cumprcssor accorduig to
various embodiinents of tbe present invention. »i

'lhe actuator 30 is elect»cally connected to the contml
portion 2U and operates the air conditioning systent 40
and/or the inlector 50 according to a control signai trans-
mitted front the control portion 20. A solenoid device may
be used as tlu: actuator 30, and the control sigmil may be a is
dutv'igndl Bppliixl (0 thc sole'»oui dc'vlcc.

lite air conditiouuig system 40 includes all Ihc devices
used for warn»ng. ventilating, and cooling the cabin of the
vehicle. ('Oncretely, the air conditioning, system 40 includes
a condenser 41. an evaporator 43, a compressor 45. a da

temperature control door 47, an intake door 48. Bnd a blower
49. Thc air conditioning system 40 may include venous
conlponcnm which drc »01 dcscribcd ui this spLcilication.

lhc condmiscr 41 condcnscs and liquciies thc cooling
medium, the evaporator 43 evapomtes the liquefied cooling
medium, and the conipressor 45 compresses the cooling
medium.

In addition„ the temperature control door 47 controls a
tcmpcraturc of an mr supphed to Ihe cabin ol'he velucie by
nnxing a wami air with a cool mr, thc uitake dour 48 controls 0

dn uulci dir. dn outcr Bir or a nuxhiic Lif Ihc »uter Bi»i oiitcr
airs to flow in the cabin of the vehicle. the blower 49 blows
the air toivard the intake door

Such an air conditioning system 40 is well known to a
person of an ordinary siull in the art, and a demiled descrip- s.
non thercol'ill bc onuucd

lhc uijector 50 injects a fuel so as to dove thc veluclc
(piihiculiiilya thc cnginc).

A solid line in lil(i 2 represents an operation (load) of the
compressor and a fuel consumption according to the prior ic
arts, and a dotted line represents an operation (load) of the
compressor and a fuel consiunption accordiiig to various
cnlbodhncnm ol thc prese»I five»non.

If a speed-rcducuig couth(ion of Ihc velnclc (partmularly,
fuel mit condition) occurs, thc fuel consumphon is quickly ss
reduced and the operation of the compressor is gradually
reduced according to the conventional arts. On the contrary,

if a relcasc condiuon occurs. Ihc fuel consumption is quickly
increased and the operation of the compressor is maintained
as a predetermined operation

According to the spirit of the present invention, hie(
consumption is quickly reduced but the operation of the
compressor is radually reduced after being quickly
iucrcascd il'hc specxl-reducing condition of thc vehicle
occurs That is, il Ihe speed-rcducuig couth(ion of Ihe
vehicle occurs, the opemtion of the compressor is increased
so as to accumulate cold air ener y After that. if the release
cmidition occurs, the hiel consuniption is increased a little
and the operation of the compressor is reduced quickly. That
is. the air conditionin system 40 is operated by the cold air
micrgy accuntulatcd when Ihc icluclc slows down. There-
fore, fiicl consumption lbr opcrauug thc air conditioiung
system 40 is reduced.

liinally, if the accumulated cold air energy is used up, the
fiiel coiisumption and the operation of tbe coinpressor are
controller( through thc sante wav als thc cL»lvcntional Bit.

A method for controlling a compressor for vehicles real-
izuig thc spin( of Ihc present uivennon will bc dcscrtbcx(
with rcfi:rance to FIG. 3 to FIG. 7.

As shovai in ('ICi. 3. in a state that the vehicle nuts, the
cmitrol portion 20 controls the cabin teniperature of the
vehicle at a step S(10. At this state, the contml portion 20
determines ivhether the speed-reducing condition occurs at
a step S120. The speed-reducing condition occurs when a
fuel cut state occurs or the brake pedal is opera(ox( in a siatc
that thc velucle specxl is faster than a prcdctcnnincd vcluclc
speed. I lerein, the occurrence of hiel cut state is decided by
a signa( corresponding to a hiel injection amount received
from the injector 5U On the contrary, it may be determined
based on the si nal transmitted to the sensor module 10
v hether a predetemiined occurrence condition of the fuel
cut state is satisiiixk Meanwhile. il Ihc vchiclc speed is lower
than thc prcdclcrmmcd velucle speed, a regencrablc kinetic
energy is small. Thcrcforc. If the operation of Ilm compres-
sor is mcreased. the fiiel injection amount also increases
Therefore. it may be set that the speed-reducing condition
for performing the method for controlhng the compressor
according to various enibodinients of the present invention
is sntislicd only when the brake pcx(al operates ui the siatc
that Ilm vcluclc spccd is faster Ihmi Ilm prcdclernunod
vcluclc spixd. Thc prixlctcrmincd vcluclc spixd nmy bc
20-40 km/h

If the speed-reducin condition does not occur at the step
S120. the control portion 20 continues the control of the
cabin temperature at the step S110.

If thc specs(-rcducutg condition occurs at thc step S120,
the control portion 20 dctcmiincs whether thc evaporator
tcmpcrature is higher tluin a lira( Iar et tcmpcratureat a step
813U I lerein, the evaporator tempemsture represents a tem-
perature of the cooling medium passing through the evapo-
rator 43. The first target temperature is a tempemsture (0-4"
G.) where the evaporator begins to be frozen. The reason
why the first target temperature is sct as dcscnbcd above is
to increase Ihc operalion of Ihc compressor as much as
possible bclbrc the ci aporator is I'rozcu If thc evaporator is
frozen, heat-exchanging efficiency is loivered and fuel etfi-
ciency is actually deteriorated.

If the evaporator temperature is lower than or equal to the
first tar et temperature at the step S130. the operation of the
compressor cannot bc uicrcased. Thus. thc method accord-
ing to venous cmbodimcnm of Ihc presm» invention pro-
ceeds to a step S180.

If the evaporator temperature is hi her than the first target
temperature at the step S(30, the control portion 20
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increases Ihc opcrution of thc compressor at a step S140. Thc
operation of the compressor. as shown in I'l(i 4. is increased
based on a diiference between the evaporator temperature
and the first tar et temperature 'I'hat is, the increase anloiult
of the opemtion according to the tempemnlre difference is
defined in a map. Herein, it is exemplary shown that the
operation amount is proportional lo Ihc lempcralure ddler-
cncc, but the spint of llm present ulv en( ion is not linn!cd lo
this.

Meanwhile. in a case that the operation of the compressor IB

is increased, the control portion 20 may decide that a load of
the vehicle increases and may increase B fuel injection
anlount of the injector 50. Thereby. the hiel efliciency may
bc dclcnorated. Therefore, in a case that lhc opcralion of thc
compressor is ulcreased bccausc of thc occurrence of thc
speed-reducing condition, the increase of the fuel injection
amount is pnlhibited.

After that, the control portion 20 determines v bather the
evaporator tempemture is Iov'er than B second target tem-
perature at a step S150. Cienerally, if the evaporator tern- Io
para( urc is low crcd. Ihc lcmpcranire ol thc mr supphcxl lo the
cdbm is also loii crcd. Thereby, corn(or( of lhe cabul may be
deteriorated Therefore, if the evaporator temperature is
lower titan the second target tempenlture at the step SI50,
the control portion 20 controls the temperature control door
47 to compensate an excessive decrease in the cabin tem-
perature at a step S160. That is, a cold air supplied to the
cabin is w amlcd up by a hcalcr or is mixed with a warm mr
passulg fluuugh thc healer such thai lhc air with suitable
tenlpemture should be supplied to the cabin. Such a tens- io
perature control door 47 is controlled based on a difl'erence
betiveen the tempemture of the air supplied to the cabin at
the step S110 Bnd B current temperature of the air supplied
to the temperature control door 47. After that. the control
portion 20 proceeds to a step S170. li

If lhc I 1 aporalor Icnlpcrdlillc Is hlghcl llrdll ol i qual lo lhc
second target lcmpcralure at thc siep S150, die control
portion 20 does not control the temperanire control door 47
but proceeds to the step S(70

The control portion 20 determines whether the release do

condition occurs at the step S170. The release condition may
bc wiuslied when thc speed-rcducin condition is nol saus-
Iicd. If(he release comb(ion docs not occur Bt lhe step S170,
the control poruon 20 continuously perliinns die steps S150
to 8 170. repeatedly. 'I'hat is, the control portion 20 contmues
to illcrease the operatioii of the compressor so as In accu-
mulate the cold air energy. If the release condition occurs at
the step S170. the control portion 20 proceeds to the step
S180. In this cusc, since thc rcimsc condition occurs, the
control portion 20 uses thc accumulaied cold air cncrgy. o

At the slap S180. thc control ponion dclernuncs whether
the evaporator tentpemture is lov:er than an allowable tenl-
perature. 'I'he allowable tempemlture means an evaponltor
temperature corresponding to the temperature of the air
required for maintainin the comfott of the cabin. If the 11

opcraiion of Ihc compressor is dimrcascd afler lhc relcasc
condiiion occurs. Ihc tempcralurc ol'he air supplied lo thc
cabin is raised. Al llus umc. Ilm operation of Ihc compressor
should be increased so as to lower the teinperature of the air
supplied to the cabin I'herefore, the operatiicn of the cont- io
pressor is decreased until the evaporator temperanire reaches
the Blioivable temperature. Therefore, the evaporator tem-
perature is lnghcr than or equal to Ihe allowable temperature
at (hc step S180, lhc control poruon 20 proceeds to a step
S220. On Ihc contrary, if the evaporator tcmpemture is lower si
than the alloivable temperature at the step ) (80. the contml
portion 20 decreases the operation of the coinpressor at a

d,„„'Io 03 (S lsi

I'he reference target increasing rate of the operation of the
cmnpressor A,„„represents an increasing rate of the open-

step S190. Thc operation of thc compressor is dccrcasod
based on a difference betiveen the evaporator tempenlture
and the allowable temperanire frefer to lq(i 4)

After that, the control portion 20 determines w:hether the
evaporator temperature is higher than the second target
temperature at a step S200. If the operation of the compres-
sor ls dcclcdscd, Ihc lcnlpci'inure of lhc alr silpplied lo Ihe
cabul is raised. Thcrcforc, if the evaporator temperature is
higher than the second target temperature at the step S200,
the control portion 20 controls the tempemlture control door
47, the intake door 48, and the blower 49 so as to suppress
a nse of the temperature of the Bir supphed to the cabin at
a step S210. That is, the tenlperature control door 47 is
controlled based on the dilference bctw cml lhc tempera turc
of lhc air suppluxl to the cabin at thc step S110 and thc
current temperature of the air supplied to the tempenlture
control door 47 The intake door 48, as shown in I I(i 5, is
controlled based on a difference between the cabin tempera-
ture and the outdoor temperanlre or the outdoor temperature.
A speed of the bloiver 49, as shown in FICi. 6, is controlled
based on an inner air ratio (B ratio of thc umer air lo thc air
supplmd to the cabuij.

I ixpfllining concretely, the temperature contml door 47 is
cmltrolled to lolver the temperature of the air supplied to the
cabin. Iior this purpose. a ratio of the inner air and the outer
air Is controlled tiuough the intake door 48 „and speeds of the
inner air and the outer Bir are controlled through the blower
49.

II lhc cvtiporalol lclnpcrdnllc Is lower lian ol ixglal lo Ihc
second tar et temperanire at the step S200, the contml
portion 20 continuously performs the steps S180 to S200,
repeatedly

Steps SZZO to S250 are steps for preparing a normal
operation of the compressor 45 afler the accumulated cold
air energy is used up. If thc evaporator lmnpcralure is lugher
than or equal to the allowable tcmperaturc at the step S180,
the tcmpcrature of thc mr supplied to thc cabin is higher than
that of the air required for maintaming the conlfort of the
cabin. In this case, the tenlpemture of the air supplied to the
cabin is lowered by raising the operation of the compressor
to a target operation of the compressor Bnd the cabin
tcmperaturc control is pcrlbnncd normally. At this time, if
thc operation of Ihc compressor is raised quickly, thc injec-
tion amount of the fuel increases. Thcrcforc, the operation of
the compressor is gradually increased so as to prevent the
fuel efficiency and the comfort from heing deteriomlted

For this purpose. the control portion 20 increases the
operation of the compressor accorihng to a target lncreasin
rale of thc operation of Ihc compressor at thc step S220. The
targe( lncrctislng I'tlu: ol lhc opcranoll of lhc colnprcssol; tis
sholvn ui FIG. 7. is calculated accorduig lo a target position
of the temperature control door 47 and a reference target
increasing mate of the operation of the compressor. 'I'he target
increasing rate of the operation of the compressor A„„ is
represented as a dotted line in a right graph in FICI. 7. That
is, assuming thai a distance Irom a prcdctem»ncd position of
thc tcmpcrature control door when thc outdoor tcmperaturc
is O' lo thc targe( position of Ihc Icmperaturc control door
is u and a distance from the predetermined position of the
temperature control door ivhen the outdoor temperature is 0"

C. to a minimum position of the temperature control door is
ji. the tar et increasing rate of the opemtion of the compres-
sor A„„„ is CBICBIB(cd( from a fiillowing equation.
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hon of ihe compressor used lor increasuig Ihc operation of
the compressor at a normal state. Since the operation of the
CotllprCSSOI ls llliTCBSCd BCcoldillg ii1 tllC tBrgei IIICICIISlllg

rate of the operation of the compressor A„., that is lower
Ihan ihc refhrcncc targe( uicrcasing rule ol ihc operation of
the compressor in various embodiments of the present
invention„ the operation of the compressor may be prevented
fmm being increased quickly Theretiire. deterioration of the
fuel efiiciency may be prevented.

I itAficr performing thc step S220. the control porhon 20
determines whether the opemstion of the compressor is lower
Ihan ihc target operation ol the compressor a1 ihc step S230.
'I'hat is, it is determined w:hether the operation of the
cotllprcssor rcacllcs tile L'irgc1 opcrailiill ol (lie conlplcssor.
If the opemtion of the compressor reaches the target opera-
tion of the compressor at the step S230. the control portion
20 finishes the method for controlling the compressor
according to vanous embodiments of the present invention
dnd returns to thc step Slf 0. If thc operation ol'he corn- zil

pressor is loii er than the target operation of the compressor
at ihesiep S230. thc control ponion 20 dcicrnuncs whether
the evapomtor tempemsture is higher than the second target
iempcraiurc ai thc step S240.

If the evaporator temperature is loiver than or equal to the
second target icmpcraiure at thc siep S240, Qte control
portion 20 continuously performs the steps 5220 to S240,
repeatedly.

If the evaporator teniperature is higher than the second
target temperature at the step S240. the control portion 20 1(l

controls ihc temperature control door 47, thc mtake door 40,
and the blower 49 so as to suppress the rise of the tempem-
turc ol'hc air supphcd to thc cdbui di thc step S250. Since
the step S250 is the same as the step S210, a detailed
dcscnphon tlu:rcol'ill bc onuhcd.

As described above, a cold air energy inay be accumu-
lated according to the present invention by suppressing an
increase in an injection aniount of a fuel v;hen decelerating
and increasing an opemstion of a compressor. Since the cold do
mr energy accumulated as dcscnbcd above is used when the
deceleration is released. fuel efiiciency may improve.

Suicc ihc operation ol ihc compressor is control)cd such
Ihai iheei aporator is lowered) io a tcmperaIurc w herc thc
evaporator begins to be frozen, accunndating etficiency of d

the cold air ener y can be maximized In addition, since the
operation of the compressor is increased under the condition
that the evaporator is not frozen, heat-exchan iiig efficiency
11111)'IICrcdSC.

Further. since thc tcmperaturc control door is control)cd o

such thai a imnpcraiure of air supphcd io a cdbui is prc-
ven(ed fmm being lowered as the evaporator temperature is
lowered, comfort of the cabin may be inaintained.

The foregoing descriptions of specific exemplary embodi-
ments of the present invention have been presented for i.
purposes ol illustration and dcscnpiion. llacy are noi
intcndcsl to bc exhaustive or io limit ihc invention to thc
precise fomis disclosed, and obviously many modifications
and variations are possible in light of the above teachings.
'I'he exemplary enibodinients were chosen and described in io
order to expLain certain principles of the invention and their
practical application, to thereby enable others skilled in the
ari io male and utilize venous exemplary cmbodnnenis of
thc prcscni invention, as well as various a)1emahvcs and
modifications thereof. Ii is uiicnded thai ihc scope of the ss
invention be dehned by the (')aims appended hereto and
their equivalents

Wirdt IS CldllllCd IS.

I A method for controlling a compressor of a vehicle
provulcd with an mr conditioning system includuig a cun-
denser condensing and liquehin a cooling medium, an
cviiporaiol cvapoid(lllg illc llqUcficil coolillg Iucdhuul, (lie
cmnpressor compressing the cooling medium, a temperature
control door controlling a temperature of air flowing into a
cabin of the vehicle, an intake door selectively distributing
an inner air or an outer air into the cabin of the vehicle. and
a blower blowing thc air io thc intake door, thc method
COIIIPlISI(lg:

a) dctcmuiung, by a conuollcr, whcthcr a spccd-rwlucuig
condition occurs:

b) deicrnuning, by ihe controller, In a case thai ihe
speed-reducing condition occurs, whether an evapora-
tor temperature detected by an evapomtor temperature
sensor which is configured to detect the evaporator
temperature of the liquefied coolin medium in the
evilpilrdtor IS lllgliCI illBII B IIIS( iargC( tclilpCIdillrC:

c) increasin . by the controller. in a case that the detected
evaporator icmpcrdiure is higher than ihe first targe(
temperature, a load of the compressor based on a
ditference betiveen the de(ected evaporator temperature
of the liquefied cooling medimn in the evaporator and
the first target tempemsture:

d) deteuninin, by the controller„whether the detected
evilpilrdtor u:Ilipcriihllc ol illc llqUcllixl coollllg
medium ui thc evaporator is lower than a second iaige1
temperature during increasin the load of the compres-
sor; and

e) raising, by the contmller. the temperature of the air
supplied to the cabin by controlling the temperature
control door in a case that the detected evapomstor
tempera(urc of ihc liquelied cooling mcdnun ui ihe
evaporator is lower ihmi ihe second targe( Icmperaturc,

whcrcui (hc a(cps d) and e) are performed while ihe
compressor is operated at the increased load as pro-
vided by the step c)

2 The method of cLaim 1. Ivherein the speed-reducing
condition occurs ivhen a driving condition of an engine is a
file) cin s(aic, oi v'licit d vclilch: spccil is fdsici illilll
prcdctcrnuncxf vehicle speed mid a brake is opera(cd.

3 Thc me(hod of cldun I, further compnsing g) detcr-
nuning whether a release condition occurs

wherein the steps b) to e) are repeated in a case that the
release condition does not occur at the step g).

4 The method of claim 3, in a case that the detected
evaporator iempcraiurc is lower than or ixNal io Ihe first
targe( imnpcraiureai thc step b) or thc rclcasc condition
occurs ai ihe step g). Iurihcr compnsing.

h) determining whether the detected evapomstor tempem-
ture is loiver than an alloivable temperature;

i) decreasin . in a case tlint the detected evapomstor
temperature is lower than the allowable temperature,
thc load of thc compressor based on a difii:rance
bctwiicn thc dc(ected evaporator icmpcraiure and thc
allowable temperature,

j) determining whether the detected evaporator tempera-
ture is higher than the second target temperature: and
lowerin . in a case that the detected evaporator tem-
perature is higher than the second tar et temperature,
thc tcmpcraiurc of the mr supplied to thc cabui by
controlluig the icmpcrdiure control door, thc uiiahe
door, and ihc blower.

5 'I'he method of claini 4. Ivherein the intake door is
cmitrolled based on a difference between a cabm tempem-
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lure and mt outdoor Imnperaturc or thc outdoor lmnperalurc,
and the bloat er is controlled based on an inner air ratio ar the
step 1).

6 i he nlethod of claim 4. wherein the steps h) to k) are
rcpcatcd. in a case that thc dclccled evaporator lcmpcralurc
is lower than or equal to the second target temperature at the
step j) or the step k) Is perfomled.

7 The method of clainl 4. in a case that the detected
evaporator tempemture Is higher than or equal ro the allow-
able tempemture at the step h), further comprisin: I I I

1) increasing thc load ol'hc compressor accordmg to a
target tncrcmutg rate ol'he load of Ihc compressor.

m) deternltning whether the load of the compressor ts
lower than a target load of the compressor;

n) detenninin „ in a case that the load of the compressor I

is lower than the target load of the compressor, whether
the detected evapomtor tempemture is ldgher than the
second target tmupcralurc, and

0) lowcrttlg. ttl tl cdst: lltdl Illa ilclci:led) cvdpoldlor Icttt-
perature is higher than the second target tentperature,
the temperature of lhe air supplied to the cabin by
controlling the temperature control door, the intake
door. and the blower.

8 The method of claim 7. wherein the intake door is
controlled based on thc dhlTerencc bctwccn thc cabut tem-
pcralurc and Ihc outdoor Imnperalurc or Ihc outdoor tem-
perature, and the blower is contnslled based on the inner air
matin at the step o).

9 Tide tnethod of claim 7, wherein the steps 1) to o) are
repeated. in a case that the detected evapomtor temperature
is lov er than or equal to the second target temperature at the
step u) or Ihe slap o) is pcrlonned

10. The method of claun 7, whcrctn controllutg thc
compressor is finished when the load of the compressor
reaches the target load of the compressor at the step m)

r r s
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