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In a compressor control system for a vehicle air conditioner,
a hybnd ECIJ of the vehicle contmls a rotation ~peed of a
compressor elec(ric motor. In this case. an ou(put circuit,
which ou(pu(s a drivuig signal for dnvuig (he compressor
electnc niotor, nnly needs to be newly provided in the hybrid
ECII when a hybrid vehicle or an electric vehicle is manu-
factured based on mi enaine vehicle 1 herefore, a high cost
is not caused even when the output circuit is provided in the
hybrid ECU which should be neivly designed and manufac-
tured In addition, because the output circuit docs not need
to bc pmvidcxI in an air-conditioiung ECU wluch is an
existin component of the ermine velucle. the air-condition-
ing E('U in the engine vehicle can be directly apphed to that
in the hybrid vehicle ivithom a substantial hardware change
Therefore, design cost can be reduced.

15 Claims, 8 Drawing Sheets
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FIG. 3
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1

COMPRESSOR CONTROL SYSTEM FOR
VKIIICI.F: AIR CONIJI'I'IOWKR

('RO)S Rl IIII igl)N( E I'0 Rl!I,AI IID
APPLICATION

llus applicduon is based on Japanese Patent Application
No. 2003-53709 lilcd on Fcb. 28, 2003, the disclosure of
which is incorporated herem by reference

i it

BACKGROUND OF THE INVENTION

1. Field of thc Inventiou
1'he present imention relates to a compressor contml

system tiir a vehicle air conditioner. In the compressor
control system, an electric motor tiir driving a compressor is
controlled by a driving electronic control unit that controls
d dllVlllg Of lhc VCKICRU

2. Description ol'clalcxt Arl
In a conventional atr condiuoncr te.g., JP-A-2000- la

318435) of a vehicle such as a hybrid vehicle and an electric
vehicle, a contpressor in a refrigerant cycle system ot the air
conditioner is driven by an electric motor. Here. the hybrid
vehicle is a vehicle which drives while a driviilg mode is
switched between a bauery dnving mode by an electric
motor;md an engine dnving mode. Thc electric veluclc is a
Vehicle wluch drives only by usul a bauery.

As shown in I'I(i 11A. the above air conditioner includes
an air-conditioning electronic control unit fl I('U) 107 1 he
air-conditioning ECU 107 controls operation of interior io
air-conditioning components of the air conditioner. Specifi-
cally, thc mr-conditioning ECU 107 cuntrols a rotation speed
of d compressor clectnc motor 47 tluough a compressor
invcrtcr 48, so as to control a compressor 41.

Althou h not shown in the above patent document of ls
JP-A-2000-318435. the air-cimditioning I'.CU 107 generally
includes devices such as a microcomputer 107U. an input
circuit and an output circuit 107c. The output circuit 107C
CUtpUls d drlvulg signal lol dtlvlllg lhc colnplcssor clcclllc
motor 47 based on un output signal from the mwrocomputcr do
107U.

An air conditioner shown in ltl(i. I UI is lnounted in an
engine vehicle which doves only by an engine. In this air
conditioner, a compressor 41 is also driven only by the
engine. Therefore, a rotation speed of the compressor 41 is d-

dependently determined by a rotation speed of the engine.
Accordulgly. Ihc compressor 41 is ullcnniltenlly driven by
conlrollulg an clcctromagneuc clutch 49 winch transmits
motive power of the engine to the conipressor 41 Other-
wise, the compressor 41 is driven by controlling an electro-
magnetic valve (not shown). so that a discharge amount of
the compressor 41 is adjusted. In this air conditioner. Un

air-conditioning ECU 107'ncludes an output circuit 107c)
which CUlpUB 11 dnvltlg ~ Igllal Io lhc clcctrolnagllctn: chnch
49. or an output circuit which oulpum a dnving signai to Ihe
electronlagnetic valve

Accordingly, the hardware stnicture of the air-condition-
ing ECU 107, which is used for thc hybnd velucle or the
ctccxnc Vchiclc and includes the output circuit 107c for
ouipulting Ihc drivulg signal for thc compressor electric so
nlotor 47. is quite ditferent fnim that of the air-conditioniag
IICU 107) which is used for the engine vehicle and includes
the output circuit 1071'or outputting the driving signai for
the electromagnetic clutch 49 or the electromagnetic valve.

In some cases, thc hybnd vclucle or thc clcclnc vctucle is ss
nlanufactured based on the engine vehicle In this case,
existing parts of the engine vehicle are used as much as

possible in order Io rcducc design cost. However, dlc air-
conditioning ECU 107'or the engine vehicle cannot be used
as thc air-conihttontng ECU 107 for thc hybnd vchiclc or Ihe
electric vehicle lvithom a hardv are change 'I'herefore, the
hardware design ol'hc air-condilionulg ECU 107'eeds a

substantial change, in order to be used for the air-condition-
in ECU 107.

SUMMARY OF THE INVENTION

In view ol Ihe foregoulg problmns, II is au oblccl ol Ihe
present invention to apply an air-conditioning electronic
control unit for a compressor dnvcn by an cngtnc to a

cmttrol system for a compressor driven by an electric motor
without a substanual design change ol' hardware structure
so that cost cmi be reduced.

Accordulg lo the prcscnt invention, a compressor control
system of an air conditioner is mounted in a vehicle that
includes a driving clcctrm motor for dnvtng Ihc vehicle. a

main battery for supplyina electric power of a high voltage
to the driving electric motor„and a drivin electronic control
unit which has at least one of a function for controlling,
operation of an electric actuator driven when bemg applied
with thc lugh voltage of thc main battery, a I'unction for
cmttrolling a drive-polver sv itchulg of the vehicle between
the dnving electric motor and an engine of the vehicle and
a function for controlling a char e and a discharge of the
main battery. Further. the compressor control system
includes a compressor which ls provided in a refrigeranl
cycle of thc air comlilioncr for pcrfonning mr-conditiotung
iu a vchiclc comparlmcnn and a compressor electric motor
for driving the compressor In the compressor control sys-
tem, a rotation speed of the compressor electnc motor is
controlled by the driving electronic control unit

Accordingly, when a hybrid 1 cluclc or an clcctnc vcluclc
is mamtlacturcd based on an enginevcluclc. an outpul
circuit for outputting a driving, sigttal for the compressor
electric motor only needs to be newly provided in the driving,
electronic control unit. (Jenerally„when the hybrid vehicle
or the electric vehicle is nlanufactured based on the engine
vehicle, the driving electronic control unit needs to be newly
provnlcd. Therclbre. a cost docs uot increase signiticanily
even il lhe output circuit is provided ul Ihc dnving clcclrotuc
cmttrol unit that needs to be nev ly designed and manufac-
tured lturthermore, the output circuit does not need to be
pmvided in the air-conditioning electronic control unit of the
engine vehicle. Accordingly. the air-conditioning electronic
control unit of the engine vehicle can be directly applied to
an air-conditioning elccuonlc control uiut of llm hybrid
vcluclc or Ihc electric vchiclc without a substantial hardware
design change 11nis. when the hybrid vehicle or the electric
vehicle is manufactured based on the engine vehicle or lvhen
the engine vehicle is manufactured based on the hybrid
vehicle or the electric velucle. becmtse the substantial hard-
v are design change of the air-conditioning electronic con-
trol unit can be avoided. the coal of thc vcluclc can be
ellcctivclv'cdilcixt.

Preferably, the compressor contml system includes the
air-conditioning electronic control unit to wtuch an air-
conditioning signal relevant to the air-conditioning is input-
ted. In this case, Ihc air-conditioning clcctrotuc contml utul
controls operation ol'he mr conditioner based on the air-
colldlllonlllg Slgllal, slid thC mr-Colulltlolutlg ClCCIIOIIIC Cllll-
trol unit is provided to communicate with the driving
electronic control unit. More preferably, the air-conditioning
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clcclronic control unit conunuiucalcs with lhc drn m clm-
tronic contml unit through a local area network nf the
vehicle.

For example, the air-conditionin electronic control unit
calmilales a target rolauon speed of thc compressor electric
motor based ou thc wr-couditioiung signal wid outputs a
signal representing the target rotation speed to the driving
electronic contml wiit, and the driving electronic contml
unit controls the mtation speed of the compressor electric
motor based on the signal representing the target mmtion Io

speed. In this case„ the rotation speed of the compressor can
be accurdlclv controlled.

BRIEF DESCRIPTION OF THE DRAWINGS
I

Additional objects and advantsges of the present inven-
tion will be more readily apparent from the following
detailed description of preferred embodiments when taken
together with lhc accompanying drass m s, m winch.

FI(i I is a scheniatic diagram showing an entire structure io
of a hybrid vehicle on which an air conditioner according to
a preferred embodiment of the present invention is mounted,

FIG. 2 is a schematic diagram showuig an enure structure
of the air conditioner according to the embndiment;

FIG. 3 is a block diagram showin a control system of the -"

mr condiuoner accorduig to thc embodiment:
l1(i 4 is a tlow diagram showing basic contnil processes

of wi air-conditioning li('U shown in l1(i 3;
FIG. 5 is a tlow diagriun showuig a subroutme control of

the basic control processes shown in FIG. 4.
Fl(i 6 is a block diagram showing a structure of the

control system for controlling operation of a compressor in
FIG. 2;

Fl(i 7 is a scheniatic diagram showing a contnil fiov of
the compressor among the air-conditioning I'.CU, a hybrid is

IICU and a compressor inverter in l1(i 6;
l1(i 0 is a flow diagrani showing contrnl processes of the

hybrid li('U in I'l(i 7:

FIG. 9 is a tlow diagram show uig contml processes of the
do

compressor inverter in iil(i 7;
FIG. 10 is a tlow diagmm showuig control processes

when the subroutine control in I'l(i 5 is mndified for a
subroutine contml of an engine vehicle: and

FIG. 11A is a block diagrimi showing a convwitiorwl
compressor contml system mounted in a hybrid velficle or
an electric vehicle. and isl(i 1113 is a block diagram shnv iag
a conventional compressor control system mounted in an
engine vehicle wluch is a manufacturing base of rhe hybrid
vehicle or the electnc vehicle. 0

DETAILED DESCRIPTION OF THE
PRI!SiiN'I'I Y PRI:I'iiRRiiD EMBODIMIIN'I'

preferred emboihmcnt oi'he present invention will be
described hereinafter with reference to the accompamiag
drawings

In Ibis embodiment, a compressor control syslem of thc
present invention is typically applied to a hybrid velucle As
shoivn in lii(i 1. the hybrid vehicle includes an engine l. an io
electric nu&tor generator 2. an en ine electronic control unit
(ECU) 3, a battery 4 and a hybrid ECI1 (driviiig E('U) 5.
Here, lhc cnginc 1 is an internal combustion system for
gencraluig mouve power by cxplodm and bunung liquid
fuel such as gasoline. The clcclnc motor gcncralor 2 is a ss
niotor generator which includes a motor function for an
mixiliary driving of the vehicle. and a generatnr function

Thc engine ECU 3 controls an amount of fuel supplmd to
the engine I and an i nition timing, etc 1he battery 4 is a
secondary battery which supphes electric power to the
electric motor generator 2 and the engine Ii('U 3. etc 'lhe
hybrid ECU 5 performs a control of the electric motor
generator 2 (e... inverter control) and a contrnl of a con-
tuniously vanablc transnnssion 103 and a clutch 104. Fur-
themiorc, Ihc hybnd ECU 5 outputs a control signal (c.g.,
target values of rotation speed and torque in the engine I) to
the engine li('U 3

I'he electric motor generator 2 acts as an electnc motor tiir
generatln motive power when electric power is supplied
from the battery 4. To the contrary, the electric motor
gcncralor 2 acts as a generator for generauug clcctnc power
when it is drncn by thc engine 1. In thc wnboduncnl, thc
battery 4 is a nickel-hydro en storage battery and is com-
posed of a main battery 4a v ith a hi h voltage (e.g. 2gg V)
and a sub-battery 4/3 with a lov voltage (e g, 12 V)

The en ine ECU 3 suitably controls the amount of fuel
supplied to the en ine I, an ignition tunin and the tile
based on a control signal from tlu: hybnd ECU 5. so tlw1 Ihe
rotation spimd of Ihe wiginc 1 and the torque lherixif can be
cmitrolled at target values. and hi h fuel-combustion etfi-
cicilcy cail be obtained in the engine I

I'he hybrid I I('U 5 has a fiuiction for controlling a drive
sv itchin . that is, a hinction for determining which of the
electnc motor generator 2 and the engine I is used to
transmit a drn ing force to dnving whiwls of the vehicle. In
addition, Ihe hybnd ECU 5 has a I'unction for controlluig
charge and discharge of the main battery 4a.

Specifically, the folloiving control is basically perforined
by the hybrid E('U 5

First. ivhen the velucle is stopped, that is. when a vehicle
speed Is about 0 km/h, the engine I is stopped.

Wlwn Ihc vchiclc runs. d driving force gener@text in Ihe
engine I is Iransnntled io Ihc drivuig wheels, except fiir in
a case where the vclnclc is in a dccclcrauou stale. In Ihe
deceleratinn state of the vehicle. the engine I is stopped, and
the battery 4 is charged by generating electnc power in the
electnc motor generator 2.

When a ruruung load is large such as in a case where the
vcluclc starts running, Ihc vclncle is accclcraled, Ihe vcluclc
Is goiiig Up iii ii slope. iir tlic vcliick: itliis al liigli spcixl, llic
clectnc motor generator 2 is uscxl as the elcclnc motor. so
that driving force genemted in the electric motor generator
2 is alsn transmitted to the driving wheels in addition to the
driving force generated in the en@Be I In the embodiment,
the ninning load can be calculated based on a vehicle speed
and a pedaled amount of an accclcrauou pedal.

Wlwn a residual charging degree oi'he mwn baucry 4U is
equal to or lots cr Ihim a target 3 slue for slarUug Ihe clrdrguig
of the battery 4 ivhile the vehicle is running, the motive
power from the engine I is transmitted to the electric motor
generator 2. so that the battery 4 is char ed by opemsting the
electnc motor generator 2 as the genemstor.

Furllwr, when thc residual charging dcgrce oi'hc baucry
4 ls eqUdl to oi low'cr llidii lite target valUc foi slarliii llic
charging of Ihc baucry 4 wlulc thc vchiclc is stopped, a
signal fnr starting the engine I is sent to the engine I i('U 3
'I'herefnre, the engine I is driven. and the motive poiver is
trwismitted to the electric motor genemstor 2.

In this embodiment, the target value for startin the
charging ol'hc battery 4 is d ducshold value of thc rewdual
cliiiigiiig dogies: foi smrtutg tlic clidrgiiig, arid Is iiidlcdlc'0 bv
pcrcciitiigc wlicii a IUII clidrgiiig di rcc is 100.

A driving inverter 102 is a frequency transfiirmer tiir
changing a frequency of voltage or current of electric power
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die elcctuc motor gcncmtor 2 imd the maui bauery
4ri A I)("I)( converter 402 is a transformer for changing
volta e of electric power betw:een the main battery 4a and
the sub-battery 4/& I'urther, the continuously variable trans-
mission 103 is disposed for changing a speed reduction mtio
ofthe drivin force genemstedintheengine I and theelectric
motor generator 2. Thc clutch 104 is dtsposisi Io uiterrupt the
trot&sit&isa&oil of flli: ilrlvillg forcix

The air conditioner includes an air conditioning unit 6 for
performing air-conditiotung in a passcngcr romper(men! of Io

the & chicle and an air-conditioiung ECU 7 for controlling
components of the air conditioning unit 6. In the embodi-
ment, the air conditioner is an automatic-controlled air
conditioner where the temperature in the passenger com-
partment is automatically controlled at a temperature set
arbitrarily.

The air conditioning unit 6 has an air-conditioning duct 10
is disposed in the passenger compartment nt 0 front side As
shown ui FICI 2, thc air condiuonui unit 6 mcludcs thc
mr-conditioning duct 10 for dclining an air passe e fluough
wluch mr is introduced into thc passcngcr compartment, 0

centrifugal type bio&ver 30 for blowing air in the air-
conditionin duct 10. a refrigerant cycle system 40, a
cooling &vater circuit 50, etc The reibigemsnt cycle system 40
is disposed to cool air flowing through the air-conditioning -''

ducs 10.
An inside/outside air su itclflng box. disposed at the inost

upstream air side of the air-conditioning duct 10. includes an
insnlc air suction port 11 I'rom wluch uisidc air uwidc thc
passenger compartment is uitroduccd, and an outside mr
suction port 12 from wluch outs&dc air outsnle Ihe passenger
compartnient is intmduced. 1'hese suction ports ll. 12 are
opened and closed by an inside/outside air sivitching dan&per
13. and the inside/outside air switching damper 13 is dnven
by an actuator 14 such as a servomotor fFICI. 3).

At the most downstreani air side of the air-conditioniag
duct 10. a defroster openin portion, a face opening portion
and a foot opening portion are provided. A defroster duct 15
is conn&vied Io thc dclrosler opciung portion, miil a dclroster
mr outlot port 18, from winch conditioncil mr is blown 10

to&sard an inner surface of a vehicle windshield, is provided
at the most downstream air end of the defroster duct 15

A face duct 16 is connected to the face opening portion,
and a face air outlet port 19. from which conditioned air Is
blown toward the upper halfbody of a passenger. is provided
at the nu&st do&vnstream air end of the face duct 16. A foot
duos 17 is conncctcd to thc I'oot opciung portion. and a fi&ot

mr outlet port 20. Ibom winch couth(toned mr is blown to the
foot portion of the passenger, is pmvided at the most

0
do&vnstream air end of the foot duct 17

1'ivo switching dan&pers 21. driven by actuators 22 0&I(I.

3) respectively, are rotatably provided for opening and
closing the air outlet ports 18 20. Thus. the switching
d;mipers 21 can switch onc air-outlet moCk amon a lhcc
mode. a bi-level mode, a fool mode. a foot/delbostcr mode
and a defroster mode.

'lite blower 30 includes a centrifugal fan 31 rotatably
disposed in a scmll case integrated &vith the air-conditioning
duct 10, and a blower motor 32 Ii&r driving the centrifugal 10

fan 31. A blown air amount (rotation speed ofthe centrifugal
fan 31) is controlled in accordance ivith blower voltage
applicil to tlu: blower motor 32 Iluou h a blower dnving
ciicilit 33.

11&e rcfrigcrant cycle system 40 uicludes im electric ss
compressor 41, a condenser 42, a gas-liquid separator 43, an
expansion valve 44, an evaporator 43. a cooling fan 46 fi&r

blowing outsnlc air Io thc condenser 42, refugcrant pipuig
for connecting these, and the like.

'I'he electric compressor 41 includes a n&otor for driving a
compression mechanism usin an electric power from the
battery 4. The condenser 42 is chsposed to cool and condense
refrigerant by performing a heat exchange between com-
prcsscd rcfitgcmnl and outs&dc air. Thc gas-liquid separator
43 is disposed Io separate Ihc condcnscd refngermit from Ihe
em&denser 42 into gas refri erant and liquid refrigerant. so
that only the liquid refrigerant flows to a downstream
refrigerant side I'he expansion valve 44 decompresses and
expands the liquid refrigerant from the gas-liquid sepamstor
43. and the evaporator 45 is chsposed to perfomi a heat
cxchangc between Ihc decompressed rel'ngcrant from Ihc
expansion valve 44 mid air passing through thc air-condi-
tioning duct 10. An alternating-current (AC) voltage is
applied to the conipressor electnc motor 47 of the electric
compressor 41 throu h a compressor im crier 48. and the
compressor inverter 48 adjusts a frequency of the AC
voltage based on an instruction fmm the air-conditionin
ECU 7. Thus, 0 rotation speed of Ihc clcctnc compressor 41
can bc contimiously changed. A system for contmlhng Ihc
rotatinn speed will be described later

A heater core 51 is disposed in the cooling water circuit
50 in wliich engine-cooling water /hot water) of the engine
I is circulated by a water pump (not shov n). The heater core
51 performs a heat excl&ange betv,een the engine-cooling
water and air so that air pnssing fluough thc heater core 51
Is Iicalixl.

'I'he heater cnre 51 is disposed in the air-conditioning duct
10 at a downstream air side of the evaporator 45 so as to
partly cross the air passage in the air-conditioning duct 10
An air mixing damper 52, driven by an actuator 53 (FI(i. 3)
such as a servomotor. is rotatably disposed at an upstream air
sale of Ihc heater core 51. Thc air nuxing damper 52 adjusts
a ratio of an air amount passuig Ihrough the healer core 51
and an air amount bypassing the lmatcr core 51. so as Io
adtust a teinperature of air to be blown into the passenger
cmnpartment

Next. a control system for the air conditioner according to
the embodiment will be described v, ith reference to FICIS. I,
3 and 4. Thc iur-cond&boning ECU 7, thc hybrid ECU 5 and
thc engine ECU 3 cnn comnnuucatc with each other. In tlus
mubodunent, the ECIJs 3, 5. 7 are coiuiectcd to each other
through a vehicle local area nenvork fI,AN) so that they can
communicate with each other

Into the air-conditioning ECIJ 7. communication si naia
from the hybrid ECIJ 5, switch sig&gals from multiple
swiIchcs provgicd on a control panel 60 at a front side of Ihe
passcngcr compartment. and sensor signals from multiple
am&aors arc inpuucd.

I'he multiple switches pmvided on the contn&l panel 60
include an air-conditioning sv itch. a suction-pon changing
over sv,itch. a temperature setting lever. an air amount
changing over switch. an air-outlet mode changing over
switch and Ihc like. Thc mr-conditioiung switch is disposed
to start and stop opera non of Ihc relrigcranl cycle system 40.
that is, thc electric compressor 41. Thc suction-port chang-
ing over sv;itch selects an air-suction mode, and the tem-
perature setting lever sets a tempemture in the passenger
compartment at a requested tempemsture The air-amount
changin over sivitch selects an amount of air blown by the
ccnInfugal Ibn 31, and thc mr-ouflet mode changuig over
swiIch sclccls an air-outlci mode.

Thc air-ouflet mode clumging over switch uicludcs a face
sv itch fnr setting a face mode, a bi-level switch for setting
a bi-level mode, a foot sivitch for setting a foot mode, a
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foot/iielbostcr switch for seuing a foou'dcfrostcr mode and B

defmster sivitch for setting a defroster mode.
As shoivn in l1(i 3. the multiple sensors include an inside

air temperature sensor 71, an outside air temperature sensor
72. a soLar radiation sensor 73. an evaporator suction air
tempemsture sensor 74. an evapomstor Bir-blown temperature
sensor 75, a water temperature sensor 76, a vehicle speed
sensor 77 and the like. Thc uisalc air temperature sensor 71
detects an air temperature in the passenger compartment,
and lhe outside air temperature sensor 72 detects an air
temperature outside the passenger companment 'I'he solar
radiation sensor 73 detects an amount of sunlight radiated
into the passenger compartment. The evaporator suction air
lempcralurc smisor 74 detects a lemperature (evaporator
suction Imnperaturc) ol air flowui uilo lhc evaporator 45.
'I'he evaporator air-blown temperature sensor 75 detects a
tenipemture of air imniediately after flowing thmugh the
evaporator 45 'the water temperature sensor 76 detects a
tempemsture of the cooling water fiowin into the heater core
51. and the vehicle speed sensor 77 detects a vehicle speed.
Among the above sensors, lhernustors Brc used as the uiside
mr tcmpcralurc sensor 71, thc oulsnle air lemperature sensor
72. the evaporator suction air temperanire sensor 74, the
evaporator air-blown teniperature sensor 75 and the water
temperature sensor 76.

The air-conditionin ECU 7 includes B microcomputer 7a
coniposed of devices (not shown) such as a cenual process-
ing unii (CPU). a read only memory (ROM) mid a cdndom
access memory (RAM). Thc sensor signals from tlm sensors
71 —77 are processed (e g, analog-digital conversion) by an
input circuit 7b within the air-conditioning I'.CU 7 'Iliere-
after. the processed signals are inputted to the microconi-
piltCI 7il.

Control signals outputted from the microcomputer 7a are
processed (e.g., digital-analog conversion, mnplilicalion)
and ihe processed signals arc milpullcd fluough an output
cirtuiil 107r'o the actualors 14, 22, 53, and thc blower
driving circuit 33 as driving signals 'I'he air-conditioning
IICU 7 is opensted by being supplied with a direct-current
(DC) poiver source from the sub-battery 4b when an ignition
switch is tumed on.

Next. control processes of the air-conditioning I I('ll 7 will
be described with reference to Iil(iS. 4 and 5 When the
ignition sivitch is turned on, the I)('ower source is supplied
to the air-conditioning ECU 7 and a control routine shown
in FRi. 4 is started.

Firsg initial setting Is performed at step Sl Next. at step
S2. the air-conditioning I I('U 7 reads the switch signals front
the slvitches such as the tempensture setting lever. At step
S3. the air-conditioning ECU 7 reads signals to wl»ch the
sensor signals fmm the inside air temperature sensor 71. the
outside air tempcraturc smisor 72, lhe solar radiation sensor
73. thc evaporator sucuon air tcmperdturc sensor 74, thc
evaporator air-blown temperature sensor 75. the water tens-
perature sensor 76 and the vehicle speed sensor 77 are
converted by the analog-digital conversion At step S4, a
target temperature TAO of air to be blown into the passenger
compartment is calculated based on the following formula
(I) bclbrcliand stored ui lhc ROM.

TIO Rect Tsei— XR TR-Rmil Tall—AX TSXO

Wherein, Tact indicates a temperature set by the tempem-
turc sclung lcvcr, TR indicates an insideair temperature
detixlcd by thc inside air tcmperaturc sciwor 71. TAM
indicates an outside air tcmpcrature dc(ected by lhe outside
air temperature sensor 72. and 'I S indicates a solar radiation
amount detected by the solar nsdiation sensor 73 Kset, KR,

I I I

I

2O

31)

is

do

ss

so

ss

KAM Bnd KS indicate gain cocflicimits rcspcclivcly, and C
lnrllCBteS B C(11'I'CCtioil CIIBStBIII.

At step S5, a bloiver voltage (applied to the blower motor
32) corresponding to the tar et air temperature TAO is
determined using a characteristic graph beforehand stored in
the ROM. Specifically, as the tar et air tempemsture TAO
bCCOIIICS lowel tllilii IIIC Sel ICIlipCraturi: OI'lglli:I IIIBII llldl,
the blower voltage is made higher (air blowing tunount is
increased). 1'o the contrary. as the target air temperature
1'AO becomes close to the set temperature. the blower
voltage is inade lower.

Next. at step S6. an air-suction mode corresponding to the
target air temperature TAO is determined using a character-
isuc graph bel'orehand stored ui thc ROM. Spccilicdlly.
when the target air tcmpcralure TAO is high, Bn inside air
circulation mode is selected. When the target air tempensture
'I'AO is loiv, an outside air introduction mode is selected

At step S7, an air-outlet niode corresponding to the target
air temperature TAO is determined usin a characteristic
gmph beforehand stored in the ROM. Specificall. when the
target air tcmpcralurc TAO is logs thc Ibol mode is sclectlxk
As the target iur lempcralurc TAO bccomcs lughcr, Ihe
air-outlet mode is selected from the foot mode to the face
nxide through the bi-level mode

At step Sb, an open de ree of the air mixing damper 52
is determined in accordance with the target air temperature
TAO. the evaporator air temperature detected by the evapo-
rator air-blown lempcralurc sensor 75, thc cooluig water
tcmperaturc dctcctcd by lhe w ster temperature sensor 76 and
the like.

At step 59, a sub-mutine shown in lii(i 5 is called and
the rotation speed of the electnc conipressor 41 is deter-
mined when the air-conditioning switch is turned on.

At step S10, control signals are outputted to the actuators
14, 22, 53, thc blow cr drivuig circuit 33 and thc hybud ECU
5 so as lo obtain each ol'ontrol states calculated or
dclcrnuncd Bt steps S4—S9. Further, thc control signals lo Ihe
actuators 14, 22, 53 and the blower driving circuit 33 are
outputted by the output circuit 7C and the control signal to
the hybrid ECU 5 is outputted by the vehicle I.AN.

Next. operation of the Bir conditioner will be now
dcscribcd. While mr blown by thc blower 30 ui the air-
condilioning duct 10 flow s lluough thc evaporator 45 in thc
rcfngcrdnt cycle system 40, air Is heat-exchangexI with
refrigerant and is cooled. I lere, the rotation speed of the
electric coinpressor 41 is controlled by the air-conditioning
ECU 7, so that an aniount of refrigerant. flowing in the
refrigerant cycle systeni 40, is controlled and the coolin
pcrfiinnancc of thc rcfugcrmil cycle system 40 Is ad) ustlxk

Wlmn Bir cooled in thc evaporator 45 flow s tluough Ihe
hcatcr core 51 in Ihc cooluig water circuit 50. air Is bee(-
exchanged v;ith the engine-cooling water and is heated. In
addition, the flos ratio of air flov iim through the heater core
51 Bnd air bypassing the heater core 51 ls adjusted by an
operation position of the air mixing damper 52 Thus, the
conditioned air ad)usted al a predetcnnined lempcmlure is
blown Ibom one or lwo of lhe air outlet ports 18-20 uilo thc
passciigcl coiiipdrlillclil.

Next, detail contin) of the rotation speed of the electric
compressor 41 will be noiv described with reference to I'l(i
5.

When the air-conditioning switch is turned on at step S91,
the air-conditioning ECU '7 calculates a target evaporator air
tcmpcrature TEO based on lhc signals Inputted from Ihe
smisors 71—77 al step S92. Al steps S93 or S94. a target
rotation speed I140n of the compressor 41 is calculated
based on the target evaporator air tempensture 'l1(O. At step
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Whcrcul, E„, indwdtes a value of the diili:rcnce at
prci IUUs hule. BccdUsc thc ihffc'rcllcc E„ is calculated cvcry
4 seconds. the diff'erence E„, at the previous time is a value
which is calculated 4 seconds prior to the present time where
the difference I:„ is calculated

Next. a target incremental mtation speed Af (rpm) at the
diffi:rmlce E„and the ddlbrcnce change rate Edot is calcu-
lated based on u prcdetcrmincd membership I'unction and a
rule stored in the ROM. The target incremenml mmtion
speed Af is an increment of the rotation speed of the
compressor 41 froni the target rotation speed F 20„, at the
previous time, before 4 seconds from the present time where
the target rotation speed IVOU is calculated.

Alter the uirgct rotation speed IVOn is dclcrnuncd at step
S93 as described above, the control routine proceeds to step
S10 in FICJ. 4. At step S10. a s)gnaI representin the target
rotation speed IVOn of the compressor 41 is outputted to the
hybrid liGIJ 5 'llien, the hybrid li( IJ 5 controls the coni-
pressor invcrtcr 48 so that thc rotalion spcmd of lhc com-
pressor 41 approximates to thc target rotation spimd IVOU.
Thus, the evaporator air temperature TE approximates to the
tar et evaporator air temperature TEO by the control open-
tion of the compressor inverter 48

Further. when 11 ls detcnuuied Ihat lhe mr-conditioning
switch ls tuna:d OFF at step S91, thc target rotauon speed
IVOn is set to 0 rpm at step S94 and the compressor 41 Is
stopped. Then. the contml routine returns to step S2 in FICi.
4 after a predetermined tinie I'asses at step Sill in IIKJ.
4

Here. in FICi 6, the air-conihtlomng ECU 7 Imd thc hybnd
ECU 5 can conununicdtc with each other by using the
vehicle LAN, and the hybrid ECU 5 can communicate v.ith
the inverters 48. 102 by using a comnuulication method such
as scil;ll comluiUucatlon

In FIG. 7, the hybnd ECU 5 converts thc sl nal reprc-
scniing thc target rotauon spccd IVOU, wluch ls mputtcd
from the air-conditioning ECU 7. and an inverter starting
signal to a driving signal v hich can be processed by the
compressor im crier 48 in an output circuit 5b in I'l(i 6. 1 he
converted driving signa) is outputted to the compressor
invcrtcr 48. In addiuou, thc hybnd ECU 5 uicludes an output
cllcuu 5b whlcll converts a slgndl 111 d dnvulg signal willch
can be processed by the driving inverter 102 and outputs the
converted dnving sigrual to the driviiig inverter 102.

'tile hybrid I:CU 5 includes a determining means for
detemiinin whether the vehicle is in a condition where the
rotation spccd ol'thc compressor 41 should be rcstrictcd. Thc
condition to bc restnctcd ls, lbr example, mi ovcrloaduig
state of rumgng load (acceleration cut), an over-discharging
state of the battery 4 and tmubles cmised by faults ofvehicle
components.

S10 ui FIG. 4, thc signal represcntulg the calculated target
rotation speed IVOn of the compressor 41 is inputted to the
hybrid I i('U 5 thomugh the vehicle I AN

Spccilically. thc target rotauon speed IVOn is calculated
ds follows. First, ut ate)1 S91. 11 is detcnuuicd whether thc
air-conditioning switch is tumed ON. When the air-condi-
tioning switch is ON, the target evaporator air temperunue
'I'I IO is calculated based on the tar et air teinperature 'I'AO
and the outside air teniperature 1'AM at step S92.

Next. a difference E„betv een the tar et evaporator air
temperature TEO and an evaporator air temperature TE
detected by the evapomtor air-blown temperature sensor 75
and a difference change rate I idot are calculated based on the
followuig Rlnnulas f2) mid Lg).

a„— I'xo— Ja

I i 1

I

IO

ii)

3i

dc

ss
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si

A signal rcprcscnting Ihc opcraung condition of thc
compressor ulvcrter 48 or the compressor clcctnc motor 47
is inputted to the hybrid ECU 5 as a feedback sitrnal. In
addition, the hybrid ECU 5 includes a determining means for
determining whether the operatulg condition is a condition
v here the rotation speed of the compressor 41 should be
restricted. Thc condiuon to be restncted is, lbr example,
troubles detected by a self-diagnosis funcuou ol'hc com-
pressor uiverter 48, troubles caused by temperature rise of an
ICiBT moduie and an excessive power-consumption state of
the compressor electric motor 47.

When it is detemtincd that the above conditions should be
restricted, the target rotation speed IVOn is reduced or the
compressor 41 is stopped by prohibiting output of the
iuverlcr starting signal.

I'he above feedback signal includes a signal representing
an actual rotation speed ol'he compressor 41. Thc signal
representing thc actual rois(ion spccd is outputtcd to the
air-conditioning ECU 7 through the hybrid ECU 5. There-
fore, the air-conditioning ECU 7 can calculate the target
rotation speed IVOn based on the inputted signal represent-
ing the actual rotation speed.

Next, the control processes related to the air-conditioning
cmitrol in the hybrid li('J.J 5 lvill be now described ivith
rcfcrcncc to FIG. 8.

Within the hybrid ECU 5, a microcomputer 5U (FIG. 6)
composed ol'devices Blot shown) such as a CPU, a ROM,
a RAM and the like is provided. The sensor signal from the
vehicle speed sensor 77 is converted from an analog signal
to a digital signal by an inpm circuit (not shown) within the
hybrid I iCU 5 'I hereafter, the digital signal is mputted to the
nucrocomputcr 5a. In addition, thc hybrid ECU 5 includes
thc output circuit 5b which converts a signal outputtcd I'rom
the microcomputer 5a lo Ihc drivin signal wluch can be
processed by the inverters 48, 102 and outputs the converted
driving sigttal.

First. when the i~cution switch is turned on, the DC power
source from the buttery 4 is supplied to the hybrid I i(1) 5
Next, a control routine sholvn in I'l(i 8 is started and initial
scttulg is pcrformcd at step S21 Then, thc signal represent-
iug tlm target rotation spccd IVOU is read from the air-
conditioning ECU 7 at step S22.

Next. at stcTI S23. 11 is dctcnnincd that thc vehicle
condition such as the overloading state of ninning load
(acce)erat)on cut), the over-discharging state of the battery 4,
the troubles caused by fmilts of vehicle coniponents. Then,
at step S24, it is detenliined v hether the vehicle is in a
condition where thc startulg of the compressor 41 nimds to
bc prolublted. When it is determined that thc starting of thc
compressor 41 needs not to be prohibited, the inverter
starting si nal is set to ON at step S25. When it is deter-
nuned to be pmhibited at step 824, the inverter starting,
sigaal is set to Olili at step S26

liurther, at step 827, it is determined lvhether the vehicle
is ui the condition where the mtation speed of the compres-
sor 41 nccds to bc restnc ted. When it ls detcrnuned not to be
rcstnctcd at step S27, a rotation speed rcttucstcd by thc
air-conditioning ECU 7, that is. the tar et rotation speed
IVOn Is determined as the target rotation speed at step S28.
When it is determined to be restncted at step 827, the target
rotation speed IVOn is reduced and the reduced value is
dctcrnuncd as thc target rotation spimd at step S29.

At step S30, the determined target mtation speed IVOn
dnd lhc ulvcrtcl sldrnug signal drc oiltpUuixl lo lhc colll-
prcssor invcrter 48 as thc dni ing signals. Then, the process
returns to step SZ2 after a predetermined time T passes at
step S31.

The hybrid ECU 5 outputs the target rotation speed IVOn
to the inverters 48, 102. The inverters 48, 102 include an
ICJB'I'lodule which has switchin transistors correspond-
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ing lo each phase w &nduig ol lhe elcclnc molors ((luce-plrasc
AC motors) 47, 2. Thc IGBT module &s dnvcn basu! On the
outputted xi~i from the hybrid ECU 5.

Further. within the inverters 48. 102, a low-voltage (e g.,
IZ&') circuit and a high-voltage (e 8, 288V) circuit are
pmvided 'lliese circuits are insulated each other and con-
nected tluough a photo-coupler. Thc dnving s&goal from the
hybrid ECU 5 &s &npuuixl to thc low-voltage circu&t. Then,
the drivin si nal is inputted to a microcomputer, which
controls opemstion of the ICIBT module disposed &n the

111

higJI-voltage c&rcuit through the photo-coupler
Accordingly, a conuminication speed between the hybrid

l(CU 5. which inputs the driving signal to the low-voltage
circuit, and the nl&croconiputers of the inverters 48, 102 &s

&cry low. Thereh&rc, llm vclucle LAN, wluci &s ln h-speed
conuuunicaliou. can uot bc used Ibr thc communication
between the hybrid ECU 5 and the inverters 48, 102.
Loller-speed conununication means havi&ig a low-speed
communication con&pared with the vehicle I.AN. Such as the
above serial comniunication and pansllel communication, &s

prcfi:rablc for thc conmiun&canon bctw em& (hc mvcrters 48, lo
102 mid the hybrid ECU 5.

Next. Ihc control processes of tlm compressor uiverter 48
will be now descnbcd w&lh reli:rance (o FIG. 9.

Whcil lhc lgn&1&on switch is tumed on mid tlm DC power
soulcc Is supphcil lo lhc nncroconlpiucl l&f lhc conlplcssor
inverter 48 from the battery 4. the control routine in FICJ. 9
is sta&t&. At step S41. initial settin is performed. Then. the
inverter starring signal and the signaI representing the target
rotation speed II '(Jn are read fmm the hybrid I&('ll 5 at step
S42.

Next. (hc above opcrauou condition, such as lhe troubles
deme(ed by thc selllduignos&s funcuon of (hc compressor
invcrtcr 48. (hc troubles caused by a tcmpcrature nsc of the
ICJBT module and the excessive power-consumption of the
compressor electric motor 47. Is determined at srep S43. The lssignal for controlling the compressor electric motor 47 &s

outputted to the I(il3'I'odule at step S44
I Jere. an exmnple of the above excessive pc&ver-consump-

non OI'hc compressor ehxtnc motor 47 w&ll bc explanuxk
Actual power cousumpl&on of lhe drivulg elcclnc motor 2 &s

detected in order to control the vehicle driving condition. In so

this case, the drivin electric motor 2 may consume electric
power more than a pernl&ssible electric power of the vehicle.
I hat is, d&e excessive power-consuluption may occur. In tlus
case, the opcrat&ou of thc compressor clecluc molor 47
needs to be restnctcd.

Next. (hc feedback s&goal, wluch represents lhe compres-
sor operating condinon such as (he actual rolal&on speed of
the compressor 41, &s outputted to the hybrid ECU 5 at step
S45. Then. the process returns to step S42 at'ter a predeter-
mined time I passes at step S46

Here. the operation and etfect of the air cond&tioner
according to the embodinlent will be described In some
cases. the hybrid velucle according to the embodiment &s

manui'ectured based on lhc cnguic vclucle ui FIG. 11B. In
(his crise. cxgnng parts of Ihc cngulc vehicle lllc us&xi &ls

SS
much as possible in order to reduce design& cost.

In (his cmbodnueul, Ihc output circuil 5b is prov&dcd &n

the hybrid ECU 5 in order to output the driving si nal for
driving the compressor electric motor 47. The ourpur c&rcuit
5b ti&r outputting the driving signai for driving the cmupres-
sor electric motor 47 does not need to be provided in the
mr-condinon&ng ECU 7 wluch &s an cxisiing dcvwc ui the
migine vcluclc. That &s, thc a&r-condinonmg ECU 7 of thc
engine vehicle can be directly applied to the hybrid vehicle
lvithout a hardv,are change. Thereii&re, desig&ncost can be
reduced ss

When the hybrid vehicle is manufactured based on the
engine veh&cle as described above, the coinponents 15(J

surrounded by a dot-dash luis in FIG. 6 arc newly provided.
That &s, (he hybnd ECU 5 is also newly prov&ded. Thcrcl'orc,
a high cost is not caused by provid&ng the output circuit 5b
in the hybrid ECU 5, which should be nev ly designed and
manufactured

'I'o the contrary. a software chan e is required when the
air-condiliorung ECIJ 7. which &s thc cx&sung device of lhe
migu&c vchiclc, is d&rcclly appln:d to thc hybrid vchmle.
However. a softv:are for controllin the compartment units
14. 22, 33. 53 is the same with that of the air-conditioning
I:CIJ 7 of the engine vehicle 'I herefore, by only changing,
submutine progian& in l&l(i 10 to the submutine program in
FIG. 5, thc a&r-coiuiit&o&ung ECU 7, wh&ch &s thc cxistulg
dcvicc of the enguie velucle, can bc appl&cd to thc hybrid
vehicle v,ithout a hardware change FICi. 10 illustrates a
subroutine that lvhen the detenninat&on at step S91 is no, an
electromagnetic clutch for sv itching the operatiim of com-
pressor 4( is turned otf at step S97. When the determination
al step S91 &s yes, a largm lmnperalurc &s calculated al s(c7&

S92 and mi on/oil'peration of thc clcctromagnct&c clutch is
detennuied at step S96 so that the operat&on of compressor
41 &s controlled.

When the air-condi(inning E('I I 7 of the hybrid vehicle is
applied to the engine vehicle, the output circu&t 5b needs to
bc rmnovcd. Instead of lhc output c&rcu&t 5b, an outpul
circu&1 for lhc clcclromagnclic clutch 49 &n FIG. 11B or Ihe
electromagnetic valve described in FICI. IIB needs to be
newly provided. Accordingly. even &n this case, the engine
vehicle can be manufactured based on the hybnd vehicle in
a low cost

In iuld&t&on. (hc vchmlc LAN, wluch &s the cx&st&ng dcv&ce
of thc engine vclnclc m FIG. 11B, &s d&rcctly apphcd lo thc
conununication be(vveen the air-conditionin ECU 7 and the
hybrid ECU 5 in the hybrid velucle accord&ng to the embodi-
itlcnt 11lal ls, a comlrnlllicalioll flnlctioil docs &lot aced to bc
newly provided in the air-condit&on&ng Ii('U 7 1herefore,
hardware design change cml bc I'urthcr rcduccd.

Gcncrally. a high-speed process&n ECU &s rcxiuircd lo lhe
hybrid ECU Idrivin ECU) 5 for controlling the vehicle
driving lvlgle an inexpensive ECU. wh&ch processes slower
than the hybrid I &CU 5. is used as the air-condit&onmg I I('U
7 for controlling the air-conditionin In the embodiment,
the rotation spccd of Ihc compressor chmlnc motor 47 &s

controlled by the hybnd ECIJ 5 w&th lugh-spimd processuig.
Therefore, high responsibility of the rotation speed control
of the compressor can be achieved compared with the
control systein in I'ICi. I II3

(Other I imbodiment)
Although (hc present invention has been fully dcscribcd in

conn&mt&on w&lh lhc prcibrrcd embod&ment thcrcol'&lh
reference to the accompanying dmswings, it is to be noted
that various changes and nnldifications will become appar-
ent to those skilled in the art.

l&or example, in the alx&ve-described embodiment the
compressor &nvcrler 48 &s aspera(cd from thc compressor
clcctnc mo(or 47. How el cr. the compressor uivcrter 48 can
be integrated with the compressor electric motor 47. Further,
the compressor inverter 48 can be integrated with the hybrid
I:CIJ 3 In addition, (he compressor inver(er 48 can be
integrated lvith the driving inverter 102.

In the above-described cmbodinu:nl, thc prcscnt uivent&on
is applied to the hybrid vehicle Ilowever, the present
invention can be applied to the electnc vehicle which drives
only by a battery or a fuel-cell vehicle on v hich a fuel-cell
is mounted. That is, the air-cond&tioning ECU, which is the
cxistuig dcv&cc ol lhe cngulc 1 cluclc, can bc apphcd lo lhe
Iiicl-cell vch&clc or thc ehxuic &chicle only by changui lhe
soflw are without a hardware change

In the above-described embodiment, the hybrid li(ql 5
has the function for contmllin the drive sw&tching between
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the duving clectnc motor 2 and the mlguic I and the function
for controlhng the charge and discharge of the high-voltage
battery 4a I lowever. the driving I I('U for the vehicle driving
accordin to the present invention is not liinited to the above
hybrid ECU 5. In the preset invention. any ECIJ. which ls
newly provided when the vehicles such as the hybrid
tehicle, the clcctnc veluclc and thc fuel-cell veluclc are
manui'ectured based on the engine vehicle, can bc used as
the driving I I('U

The above ECU which is newly provided has at least one Io

of the function for controlling the operation of the electric
actuators wluch are dnven 3shcn high voltage oi'hc main
battery 4a is applied. Ihc function for conlrolling Ihe dove
switching and the function fbr controlling the charge and
discharge of the main battery 4a. Iior example, the above
electric actuator is atl electric motor which is mounted itl the
vehicle and drives an oil-pressure pump in an oil-pressure
circuit for operatin an oil-pressure actuator.

In the above-described embodiment, the air-conditionillg
ECU 7 calculates the target mtation speed I)'On, because lo
the signals filr calculating the target rotation speed IVOU are
inputted to the air-conditioning ECU 7. Holvever. the cal-
cuiafion of the target mtation speed I%On can be also
pcrformixi by thc hybnd ECU 5.

In the above-described embodiment, the hybrid I:CU 5
determines tvhether the rotation speed of the compressor 41
needs to be restricted. However. the air-conditioning ECU 7
can also perform the above determination.

In the above-described embodiment, the air-conditionilla
ECU 7 includes the output step )10 in Iti(i 4 for outputting
the control signal to the hybrid ECU 5. However. the
outputting of the control signal includes not only a signal
outputting of the control siagnal but also an outputting in
rcsponsc to an output coriunand signal from thc hybnd ECU
5. ls

Such changes and modifications are to be understood as
being within the scope of the present invention as defuted by
Ihc appt:ildl:d clauns.

What is clainled ts
1. A compressor control system for an air conditioner of

a vclncle. the veluclc includes.
a driviim electric motor for driving, the vehicle:
a main battery for supplying electric pov er of a high

volta e to the driving electric motor; and
a drivuig clcctronlc control uiut which has at lcasl onc of

a function for controlling operation of an electric
actuator driven when being applied with the high
voltnge of the main battery. a hniction for controlling a s„
drive-power switching OI the vehicle between the driv-
ing clectnc motor and mi cngule of thc vcluclc and a
funcuon filr controlling a char c and a discharge of the
main bat(cry, Ihc compressor control system compos-
t llg: ls

a compressor wluch ls provided ui a rcfngemnt cycle of
thc air conditioner for pcrfonning mr-conditiolun ui a
vehicle conlpartnient;

a compressor elccluc motor lor drivulg Ihc compressor,
wherein the conlpressor electric motor has a natation
speed that is controlled by the driving electronic contml
ttilllt

mi air-conditioning electronic control unit to tvluch an
air-conditioning signal relevant to the air-conditioning
is inputted. and Ss

a compressor im crier which converts the high voltage
from a direct current source to A( voltage with an

dilfUstcd Irccplcncv'l volutgc valUC, itnd Bppllcs Ihc
adiusted AC voltage to the compressor electric motor;
wherein

Ihe air-conditioning electronic control unit controls opera-
tion of the air conditioner based on the air-conditioning
Sl tink

thc air-conditioning electronic control unit is provided to
cominunicate with the drivulg electronic control unit;

Ihe drivulg clcctronic control urn( controls Ihe mtatlon
speed of the compressor electric nlotor thnlugh the
compressor inverter;

Illc Bll-condltlonulg clt:ctronlc control ttnu calctllatcs
target mtation speed of the compressor electric motor
based on the air-conditioning signal. and outputs the
calculated target rotation speed to the dnving electronic
control unit; and

the driving eiectmnic control unit is provided with an
output circuit that is capable of convertin the tar et
rotation speed input from the air-conditionmg elec-
tronic control unit to a driving signal for processing the
conlprcssol lllvt:ucl; Bnd UUIpttt Ihc dllvulg slgndl
convcrtcd via Ihe output circuit lo Ihc compressor
lflVertel'

Thc compressor conuol system according Io clmm I,
whcrcin thc mr-conduiomng electronic control unit commu-
nicates tvith the driving electronic contml unit through a
local area nettvork of the vehicle.

5 'I'he compressor control systenl according to claiin I,
v herein

the air-conditionmg electronic control unit has at least one
of a function for calculatin a target temperature of
conditioned air blown into the passenger compartment,
a function for detemtining a blov in amount of the
conditioned air, a function for determinin an air-outlet
mode of the conditioned air and a function for deter-
nuning an air-suction mode.

4 The compressor control system according to claim 1,
whcrcin.

the air-conditionin electronic control unit calculates a
target rotation speed of the compressor electric motor
based on Ihc air-condtuomng sigoal and outputs a
signal rcprcscnling Ihc large( rotation spiud Io Ihc
driving electronic control unit; and

Ihe drivulg clcctronic control urn( controls Ihe mtatlon
spccxl of lhc compressor clcmtnc motor based on Ihe
signal representina the target rotation speed.

5 A coinpressor control system for an air conditioner of
a velncie, the vehicle includes

a driving electric nlotor for driving the vehicle;
a main battery for supplying electric pov er of a high

voltage to the driving electnc motor, and
a dnving electronic control unit which has at least one of

d ftlnctlon fol ctilltrollhlg opcranoll ol Bn clccnlc
actuator dnven when being applied with thc lugh
voltage of thc maui baucry, a funcuon for controlling a
drive-power switchina of the vehicle between the driv-
ing electric nlotor and an engine of the vehicle and a
function for controlling a charge and a discharge of the
main battery. the compressor control system compris-
ulg:

a compressor wluch ts provided in a refngerant cycle of
thc Bu coluilnoncr fol pcrfornllng dlr-condlllolung hl B

vehicle compartment; and
a compressor electric motor for drivmg the compressor,

v herein the compressor electric motor has a mtation
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speed that Is controlled by the drivuig clcctronic control
unit". Ivherein the dnving electronic control unit
includes

means for determining whether a vehicle condition is m a
restriction condition where the rotation speed of the
conlpressor needs to be restricted.

6. Thc compressor control system accordmg to claim 5,
whcrcui Ihc reslncnou condition is al leasl oim of an
overloading state of a vehicle nmning load and an over-
discharging state of the niain battery I i i

7 A compressor control system for an air conditioner of
a vehicle. the vehicle includes:

a driving electric motor for driving the vehicle:
a main bauery for supplyuig cleclnc power of a lugh

ioltagc to the dnving ehwtnc motor, and I

a driving electronic control unit ivhich has at least one of
a function for controlling operation of an electric
actuator driven when being applied with the high
voltage of the main battery. a hniction for controlling a
drive-power switching 01 the vehicle between the driv- 10

ing clectnc motor and mi cnguie of thc vcluclc and a
funcuon fiir controlhng a char c and a discharge of the
main battery, the compressor control system compos-
ing:

a conipressor which is provided in a refrigerant cycle of'heair conditioner for periiirming air-conditioning In a
vehicle compartment:

a compressor electric motor for drivuig Ihc compressor,
when:ul lhc conlprcssol clccn1c nlolor ills B rota!Ion
speed that is controlled by the driving electronic contml 10

unit:
a compressor inverter which is connected to a direct-

current power source. and generates alternating-current
voltage from an output of the direct-current power
source lo upply thc altematin -currmit vollagc lo the 31

compressor elcclnc motor: wherein
ihe drii ing electronic control unit controls Ihc ro!ation

speed of the conipressor electric motor through the
compressor inverter:

the conlpressor Inverter outputs a feedback signal to the so
driving electronic control unit: and

Ihc doling electronic control unit controls lhe role!ion
speed ol'he compressor electric motor bused on thc
fccdback signal.

8 A vehicle comprising
a driving electric motor for driving, the vehicle:
a main battery for supplying electric power of a high

voltage to the driving electric motor:
a drivuig clcctronic control unit which has al least one of

function for controlluig opcralion oi im electric 0

actuator dnven when beuig apphed wilh Ihc high
volta e of the main battery. a fimction for controlling a
drive-poiver switching of the vehicle betv een the driv-
ing electric motor and an engine of the velficle and a
function for contmlling a charge and 0 discharge of the s.
niilhl battcly, Bnd

1st au coivhnoncl'ol pcllolnung Bu-condtllonuig nl
i chicle compartment, wlmrcuu

the air conditioner includes a refrigerant cycle including
a compressor for compressing refrigerant, and a cont- io
pressor electric motor for driving the compressor:

the drivmg electronic control unit controls 0 mtation
spccd ol'hc compressor clcctnc, and

the doling clccuoluc contml urul uicludes means for
dciernnning whclhcr a vcluclc condition Is in a rcslric- ss
tion condition where the rotation speed of the conl-
pressor needs to be restncted

9 Thc vchiclc according Io claim 8, 1'urthcr compnsuig
an air-conditioning electronic control unit to which an

air-conditioning signal relevant to the air-conditioning
is inputted, v:herein:

Ihe air-conditioning electronic control unit controls opera-
tion of the air conditioner based on the air-conditioning
signai and

the air-conditionin electronic contml unit is provided to
conununicatc with Ihc drivuig clcctronic control urul.

1(l 'I'he vehicle according to claim 9. wherein
the air-conditionin electronic control unit calculates a

target rotation speed of the compressor electric motor
based on Ihc air-condiuomng sigoal and outputs a
signal rcprcscnling Ihc target rotation spiwd lo Ihc
driving electronic control unit; and

the driving electronic control unit controls the rotation
speed of the compressor electric motor based on the
signal represcnung Ihc target rolauon spccd.

11. I he compressor contml system according to claim 5,
further comprising

an air-conditioning electronic control unit to which an
air-condiliotung sifpial rclei ant lo the air-condilionuig
Is inpultcik mid

the air-conditionin electmnic control unit controls opera-
tion of the air conditioner based on the air-conditionin
slenal;

thc air-conditioning electronic control unit is provided to
cominunicate with the drivuig electronic control unit

12. The compressor control system accordin to claim 11,
wherein the air-conditioning electmnic control unit commu-
nicates with the driving electronic control unit throu h a
local arcs network ol'he 1 chicle.

13. I he compressor control systeni according to claim 11,

wherein
the air-conditionmg electronic control unit has al least one

of a liinclion lor calculating a target Icmpcralure ol
conditioned air blown into tlu: passenger compartment,
a function for determining a blowing amount of the
conditioned air, a function for determining an air-outlet
mode of the conditioned air and a function for deter-
mining an air-suction mode.

14. Thc compressor control system accordulg to clmm 11,
wherein

the air-conditioning electronic control unit calculates a
target rotation speed of the compressor electric motor
bascsl on thc air-condiuonuig signal and outputs
signal representing ihe target rotution spiwd lo Ihe
drivuig electronic control unit, and

the driiing electronic control urut controls the rotation
speed of the compressor electric motor based on the
slenal representing the target rotation speed.

15 1'he coinpressor control system according to claim 5,
further comprising

a compressor inverter which is connected to a direct-
current pov,er source, and generates alternating-current
voltage iuinl Jn output of lhc direct-culrcnl powci
source to apply Ihc alicnialing-current voltage lo Ihc
compressor electric motor,

wherein the driving electronic contml unit controls the
rotation speed of the compressor electric motor tltrough
lhc conlprcssor ulvcl let.


