Motor Control Method And Its Apparatus Technical Field . The present
invention relates to a method and apparatus for controlling a motor for
driving a periodical load so as to suppress changing in its rotatpn speed.
Background Art. From the past, a method is proposed_ for_ repetitively
controlling a voltage, current so as to cancel a changing in speed due to a

changing 1SR Fty 1 M3 IBHOK R 168 RJina 8 polor for diving a

periodical load so as to suppress changing in’ ged. When,
this method is employed, and when fidelity is. improved, a disadvantage
arises in that instability is realized in higher harmonics. On the contrary,
when fidelity is lowered, a disadvantage arises in that shiﬁing in phase is
realized. When fidelity is improved, a disadvantage arises in that the
~current becomes too great, power devices and a motor with great
Te"‘h“iéabgiﬁw should be employed, thereby increa;e in cost is re‘a‘lized.
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‘encoder or the like. As the instrument constants, determined values are
.Backemosed Asithey are, or values adjusted at the manufacturing timing are

u ‘herefore, a disgdvantage arises for the former case in that an .
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in its r@RGGHTENLAre controlled so as to cancel speed changlng_ ue to loa
torgue c angina, a disadvantage arises in that the processing for
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_too great, powér devices and a motor with great capacity should be employed, thereby
increase in cost is realized.

Further, a method is also proposed for detecting a rotor position of a motor
basedupqn the detection values for voltage and current and the instrument constants of
the motor, without employment of a rotary encoder or the Kke. As the instrument
constants, determined values are used as théy are, or valwes adjusted at the
manufacturing timing are used. Therefore, a disadvantage arises for the former case
in that an area is generated due to the changin.g of the instrument constants, within the
area the motor cannot be driven. A disadvantage arises for the latter case in that
increase in cost is realized.

Particularly, when the voltage and current are controlled =o as to cancel speed
changing due to Joad terque changing, a disadvantage arises in that the procesging for
detecting a rotor position of a motor is possibly diverged.

The present invention was made in view of the above disadvantages,

Embodiments of the present invention seek to offer a motor controlling
method and apparatus thereof which can improve stability and can realize decrease in
cost when a voltage and current are controlled so as to suppress speed changing due to
load torque changing.

Embodiments of the present invention seek to offer a motor controlling method



cost when a voltage and current are controlled so as to suppress speed
changing due to load torque changing. Embodiments of the present
invention seek to offer a motor controlling method 1 and apparatus
thereof which can improve rotor position detection accuracy by identifying
the instrument constants when a rotor position of a motor is detected
based upon detection values for voltage and current and the instrument

and CQ;B;%BQ{ESOHEL‘@%E’E‘PI%i‘éﬂthOUt u%n%% Jotary encoder or the like. 2

.. Disclosure of The Invention n acc
idengiiying 0\ JRHDIRE AN ARG TIBEE FTbRsRaskHiwlisfg miteodstdetected based
uporcditatitimgvirliemfationigrea rdionestiond o graieurient BAStYRIEHShe motor
with@gpl;gglgaaargg ARSI et constants of the motor, comprising the

steps of. controlling the voltage or current applied to the motor based
upon the calculated information; and adjusting the instrument constants
so as to determine a changing ratio or an amount in a torque of a
compressor that is a load of the motor, with respect to an average of the
torque to be a predetermined value, the average being observed from a
section which calculates the information, to reduce the effect of an error
of the instrument constants of the motor, or an error of a sensor for
detection of the current, or voltage. 3 In accordance with a second aspect
of the present invention, there is provided a motor controlling apparatus
for calculating information for a rotor position using a current and voltage
applied to a motor and instrument constants of the motor, and controlling
the voltage or current applied to the motor based upon the calculated
information, the apparatus comprising: an effect reduction means for
adjusting the instrument constants so as to determine a changing ratio or
an amount in a torque of a compressor that is a load of the motor, with
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respect to an average of the torque to be a predetermined value, to

reduce an effect of an error of the instrument constants of the motor, or an

error of a sensor for detection of the current, or voltage: and a calculating

section for calculating the information, from which the average is

observed. 4 When the motor controlling method of the present disclosure

is employed, the method detects at least a fundamental wave component
Bisghoswgurar dedersiizh, and controls the voltage or current applied to

the motor so as to determine a phase of a fundamental wave component
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phaseohifgifipdamentabnare.sampanerhptine detesties aBEUS using a current

acceleration 5 when the method controls a voltage or current applied to a . |
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abfheymotor. Therefore, stability can be improved and decrease in cost

can be realized, when the voltage, current js controlled so_as to suppress

the speSECIAREG Dt RRfold TG e BRARGIHY R RERTheaRqdgpon the calculated
capkeding:nagthod of the present disclosure is employed, the method

controls amplitude of the output torque changingbso that the fundamental
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amplitude since the fundamental wave component of angular acceleration
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to be 0. When the motor controlling method of the present disclosure is
employed, the method employs a value consisting of a sum of a direct

~ current component and a fundamental wave component, as at least one

of an output voltage, output current, and torque command.



When the motor controlling method of the present disclosure is employed,

the method employs a motor driving a compressor as the motor, and

employs a value formed in correspondence with a torque changing

waveform of the compressor as the output voltage, current, or torque

command. Therefore, an accurate controlling corresponding to the torque
changing can be carried out. When the motor controlling method of the
presentldigerssdade withyeepnhaspsetisddhenpprogat dnyribpairibisrg i provided a
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torque changing waveform of the compressor as the output voltage,
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motor. controlling method of the present disclosure is employed, the
ﬁ?&ﬁ%ﬂ“&anially outputs negative torque from the inverter, and utilizes
regeneratieffegowndicdoring direfabaljestpe thtianstfommmotameltivingoagaindetermine a
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an Inverter so as to suppress rotation spee anging of the motor with
respsectaereapesd ahowalurie teferpredvichivimest yrdwe kfordthe anvelifagef an error
within:onerotation.becemeathadiow dowards e malaniramdhe inyertes,. curient,
so that the DC voltage does not keep rising due to the regeneration. As a
PE3Qla8sARY power can be realized by utilizing the regeneration power. 6

When thedmeliafiaeniteting metand afifeRecseneifelSHimI SR e dyerage is
the method further carries out compensation operation for dead time of
ﬂ?@%ﬁ%‘ut voltage. Therefore, voltage changing due to the dead time can

be suppressed. When the motor controlling method of the present

disclosure is employed, the method controls the voltage or current not to

exceed a current maximum value of power devices of the inverter taking
precedence over the suppression of rotation speed changing when the

method controls a voltage or current supplied to a motor from an inverter

S0 as to suppress rotation speed changing of the motor with respect to a
periodical load. Therefore, determining the current capacity of power

devices of the inverter to be greater capacity is not needed at all so that
decrease in cost can be realized.



When the motor controlling method of the present disclosure is employed,

the method controls the voltage or current not to exceed a current

maximum value of power devices of the inverter by reducing the

amplitude of the output torque changing. When the motor controlling

method of the present disclosure is employed, the method controls the

voltage or current not to exceed, a current maximum value of power

devices Whtwethwareserogoskghgiagnpdevacbfbauistn dinventreoltagepbryed, the
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the ptesent disclosure is employed, the method reduces the affection of

an error of the instrument constants of the motor, or an error of a sensor

for detection of the current, voltage based upon characteristic property of

load, when the method calculates information for a rotor position using a

current and voltage applied to a motor and the instrument constants of

the motor, and controls the voltage or current applied to the motor based

upon the calculated information. Therefore, the accuracy in rotor position

detection can be improved, and the improvement in controlling of a motor

is realized. When the motor controlling method of the present disclosure is

employed, the method carries out the reduction of the affection of the

error of the instrument constants of the motor, 7 or the error of a sensor

when an ordinary load is driven. Therefore, the reduction of the affection

of the error can be realized with accuracy. When the motor controlling

method of the present disclosure is employed, the method employs a

compressor as the load of the motor, and reduces the affection of the

error of the instrument constants of the motor, or the error of a sensor

utilizing the torque ripple of the compressor. When the motor controlling

method of the present disclosure is employed, the



method adjusts the instrument constants so as to determine a torque

ripple ratio with respect to an average torque to be a predetermined

value, the average torque being observed from section. which calculate
information f . a rotor position using the current and voltage applied to the

motor and the instrument constants of the motor. When the motor

controlling method of the present disclosure is employed, the method
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can be realized, when the voltage, current is controlled so as to suppres
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When the motor controlling method of the present disclosure is employed, the
method employs a motor driving a compressor as the motor, and employs a value
formed to suit a typical torque changing waveform of the compressor as the output
voltage, current, or torque command. Therefore, an accurate controlling corresponding
to the torque changing can easily be carried out.

When the motor controlling method of the present disclosure is employed, the
method partially outputs negative torque from the inverter, and utilizes regeneration
power during the above operation for motor driving again, when the method conirols a
voltage or current supplied to a motor from an inverter so as to suppress rotation speed
changing of the motor with respect to a periodical load. Therefore, the flow of power for
the average within one rotation becomes the flow towards the motor from the inverter so
that the DC voltage does not keep rising due to the regeneration. As a result, saving

power can be realized by utilizing the regeneration power.



output current, and torque command, as the control means. When the
motor controlling apparatus of the present disclosure is employed, the
apparatus employs a motor driving a compressor as the motor, and
employs means employing a value formed in correspondence with a
torque changing waveform of the compressor as the output voltage,
current, or torque command, as the control means. Therefore, an
accurate controlling corresponding to the torque changing can be carried
out. Whthehethaotorieoamatingrepparhadscdf e prssentdgidorseris ismployed, the
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When the motor controlling method of the present disclosure is employed, the
method reduces the affection of an error of the instrument constants of the motor, or an
error of a sensor for detection of the current, voltage based upon characteristic property
of load, when the method calculates information for a rotor position using a current and
voltage applied to a motor and the instrument constants of the motor, and controls the
voltage or current applied to the motor based upon the calculated information. Therefore,
the accuracy in rotor position detection can be improved, and the improvement in
controlling of a motor is realized.

When the motor controlling method of the present disclosure is employed, the
method carries out the reduction of the affection of the error of the instrument constants

of the motor,



inverter so as to suppress rotation speed changing of the motor with
respect to a periodical load. 9 Therefore, determining the current capacity
of power devices of the inverter to be greater capacity is not needed at all
so that decrease in cost can be realized. When the motor controlling
apparatus of the present disclosure is employed, the apparatus employs

means for cantrolling the voltage or current not,to exceed a.current .
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whenrandinay deaghiaratus controls a voltage or current applied to a motor driving
periodical load so as to suppress rotation speed changing of the motor. Therefore,
stability can be improved and decrease in cost can be realized, when the voltage, current
is controlled so as to suppress the speed changing due to load torque changing.

When the motor controlling apparatus of the present disclosure is employed, the
apparatus employs means for controlling amplitude of the output torque changing so
that the fundamental wave component of the angular acceieration becomes 0, as the
contro] means. Therefore, adjustment can be carried out for outputting an output torque
with greater amplitude since the fundamental wave component of angular acceleration
still remains when an output torque with amplitude is not obtained which is sufficient
for canceling the fundamental wave component of speed changing. Thereby, an output

torque becomes stable with amplitude for determining the fundamental wave



driven, as the affection reduction means. Therefore, the reduction of the
affection of the error can be realized with accuracy. When the motor
controlling apparatus of the present disclosure is employed, the
apparatus employs a compressor as the load of the motor, and employs
means for reducing the affection of the error of the instrument constants
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power during the above operation for motor driving again using the inverter, when the
apparatus controls a voltage or current supplied to a motor from an inverter so as to
suppress rotation speed changing of the motor with respect to a periodical load.
Therefore, the flow of power for the average within one rotation becomes the flow
towards the motor from the inverter so that the DC voltage does not keep rising due to
the regeneration. As a result, saving power can be realized by utilizing the regeneration
power.

When the motor controlling apparatus of the present disclosure is employed, the
apparatus employs an inverter further carrying out compensation operation for dead
time of the output voltage, as the inverter. Therefore, voltage changing due to the dead
time can be suppressed.

When the motor controlling apparatus of the present disclosure is employed, the
apparatus controls the voltage or current not to exceed a current maximum value of
power devices of the inverter taking precedence over the suppression of rotation speed
changing, when the apparatus controls a voltage or current supplied to a motor from an
mverter so as to suppress rotation speed changing of the motor with respect to a

periodical load.



4. The phase error can be made to be 0 even when gain is finite by taking

the fact into consideration that the angular acceleration changing has a

phase which is the same to that of the load torque changing. The present
invention was completed based upon those knowledge. Brief Description

Of The Drawings Figure 1 is a block diagram illustrating a motor
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iIIUStrati%gﬂ %%131%959 W%SHI% %%;%51’ %?%%qaaé%?fgg%%@%:l?)lis%%eeirslér;;s:ﬁgyed, the

block diagram illustrating a moto tro o
AR ERPLECIRARY t e rase Atinbestisne by atdheaa & g ntlipping the
estfatimgothargingrimangiitagewortaren geaxisand with a standard value, as the
control means.

When the motor controlling apparatus of the present disclosure is employed, the
apparatus reduces the affection of an error of the instrument constants of the motor, or an
error of a sensor for detection of the current, voltage based upon characteristic property
of load, using the affection reduction means, when the apparatus calculates information
for a rotor position using a current and voltage applied to a motor and the instrument
constants of the motor, and controls the voltage or current applied to the motor based
upon the calculated information. Therefore, the accuracy in rotor position detection can
be irﬁproved, and the improvement in controlling of a motor is realized.

When the motor controlling apparatus of the present disclosure is emploved, the
apparatus employs means for carrying out the reduction of the affection of the error of
the instrument constants of the motor, or the error of a sensor when an ordinary load is
driven, as the affection reduction means. Therefore, the reduction of the affection of the
error can be realized with accuracy.

When the motor controlling apparatus of the present disclosure is employed, the
apparatus employs a compressor as the load of the motor, and employs means for
reducing the affection of the error of the instrument constants of the motor, or the error
of a sensor utilizing the torque ripple of the compressor, as the affection reduction

means.
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inductance Lq of the motor 5 in the position detection section 12 in Fig. 3
is smaller by 10 % than Lq set for the position detection section 12;
Figure 14 is a diagram illustrating schematic waveforms of each section
when a compressor having repetitive torque change for every one
rotation is driven using a position detection section and by shifting an

output (qfqlig {865191'61!816‘90%}3{]9% gnde'%$§f% eisr%stélﬁ%lsd if%%%ms employed, the

illustrating a motor controlling apparatus of a further embodiment i
APREHHHy YO RIRY Hrosant ifverligi it ShavibEeumIE ARG O G THelo determine a
Rigmentiiplention Weheingfter, wefarring i theatiecheddrapingsevened value, the

¥R %ﬂﬁ&oﬁﬁﬂgt%géﬂe@ﬁ%}ﬁdﬁwtﬁﬂpﬁﬁﬁ% égﬁ[ﬁﬁfegfiﬁf&ma%?gcﬁor a rotor

embodiment according to the present invention in detail. Fig. 1,is a

BRRP A UG E THOTBH CONERIARPHSDARatS B BxhbRuifeREment constants
at dos divatpto ah hp rdBeiom vahtivsionimeaissmotor controlling apparatus, a

ﬁLStt AC DOWRHe i SHRRUSREPI B cCPURAIRE rSAdRAL & R GIRANEES s employed, the
0 alnF

ain uoIS. Thelcpclﬁggvn%r 'g,rserrr;lo%hened b% a angoothing condenser 3 i
HRocEnEd BESWET TSN BRE R S SEEBHAFAE 5OWePBydshoe with at
IgErthe Z0ThensEssAd TS WY etip Bkt dleiannterdyalne fer the torque ripple
cofapse ssok Bds drivemydhismaator 5. 12 A voltage and current supplied

to the motor 5 are detected by a voltage detection section lla and a

current detection section llb, and are supplied to a position detection

section PSSARURR i ERals8 BItput from this position detection section

12 is suppiled toe diffetentiakaedBsosatraniangutar aceelefatiateiscting a rotor

Ui fundRmentals Wavg £oneRanet f the ARGUIRTRESRIENNIAIe that angular
extrgct d n%yafu damental wave. co L%E)nent extracél%n section 14,

. and .
efurdarRetaly a{}é%%_rﬁspS?\éH{aitse piteef 18" 4t BHfHHg"ﬂ%Ijuwéf%r@ﬁ‘imacy 18
Bestible15 WMiHewiltpoe fam the amplitude adjustment section 15 is
subtracted TemranaiEiage: curent cermMaNd i peilasionsaciond te speed

Thin sHbge e sl cuitent Beinctnnalug. aadiiler position from the
position_ defection section 12 are supp to a current controlling section
17 so th%t C%}ﬁlétllhty can be improved by performing feedback with the gain of infinity

after the extraction of the fundamental wave component;

3. The cuwrent peak can be reduced by weakening vibration suppression
control when load is heavy. so that decrease in cost of motor inverter can be realized;

4. The phase error can be made to be 0 even when gain is finite by taking the
fact into consideration that the angular acceleration changing has a phase which is the
same to that of the load torque changing.

The present invention was completed based upon those knowledge.

Brief Description Of The Drawings

Figure 1 is a block diagram illustrating a motor controlling apparatus of an
embodiment according to the present invention;

Figure 2 is a diagram showing waveforms for each section;

Figure 3 is a block diagram illustrating a position detection section of an

example;
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controlling operation is carried out so as to obtain a current command.

The current command is supplied to the inverter 4. The compressor 6 has

periodic load change by about once or twice per one rotation. The

position detection section 12 calculates a rotation position and rotation

angular acceleration of a rotor using the voltage, current of the motor 5,

and the instrument constants such as flux of the magnet, d-axis and

q-axfSgnciuctaisceshlbek ldgrand thedikatihhedifferentiat@rding apparatus of
anotHifierERNRIES e AR sPARY Se.ARR.saGHIAte the angular

accg,eration._ The fundamental wave component extraction section 14
extral¥¥thE R dasa-fivsivatinipoiaeonrrmagter laedshengbng for one
rotatihertdiecasittrsuiput of the fundamental wave component extraction

sect , I { ] . hich is the same

o e et o OE L P ALy oo a
compgﬁgsr?ﬁfng of the compressor 6 is once for one rotation of the motor, while

anglifanecdelerativinckhdingesof alfretueingy aviriokis dwvinelihe; eiRiratus of a

furthé@tatiin fuehehisocxliasiad apa-auiputwhgnthe load changing of the
co ressog qsisanAgce for Oﬂf% rotation of the motor. The amplitude
i

adjustnent s&etfor 15 AMpltEL B Y ATASAETH SR L SRREAbE ofoFfte is
cutpgpgular acceleration and outputs the amplification result. Wherein, the

ampliicaéionseaiegrissaliahikfiniainhe-Anpikds aHiSIRENo:.

secguri'm %gp(yiisngegf&tli(n iztihgaam gggetof ordinary fundamental wave |

compdnent and 5o on. Degeription 18 Thade farthEPiv I EILiaR AP rs eiyisoof a
furthex ehodiment ateardinaie dhiaprosghkinreptivmpressor with one cylinder,

(B) Figrige 21llisstataga okt aaguacspest whenitds iVeRWIT aRd after
clippidyerage torque, (C) bin Fig. 2 illustrates a motor angular acceleration, (D)
in Fig. 2 illustrates a motor output torque when the controlling of Fig. 1 is
carﬁgé%rlaﬁé?e@p%éﬂ%}y@%ﬁﬁ@% AR HOPE hiaPigtiso S rBine semeratus of a
furtheoteibn dingiet (mesidanidalthnglesehtinstartion; :

Figure 13 is a diagram illustrating changing in angular error when q-axis

inductance Lg of the motor 5 in the position detection section 12in Fig. 3 is smaller by
10 % than Lq set for the position detection section 12;

Figure 14 is a diagram illustrating schematic waveforms of each section when a
compressor having repetitive torque change for every one rotation is driven using a
position detection section and by shifting an eutput torque to suit load change; and

Figure 15 is a block diagram illustrating a motor controlling apparatus of a

further embodiment according to the present invention.

Best Mode For Carrying Out The Present Invention

Hereinafter, referring to the attached drawings, we explain a motor controlling
method and apparatus thereof of an embodiment according to the present invention in
detail.

Fig. 1 is a block diagram illustrating a motor controlling apparatus of an
embodiment according to the present invention.

In this motor controlling apparatus, a first AC power 1 is supplied to a
converter 2 so that a DC power is obtained. The DC power is smoothened by a
smoothing condenser 3. The smoothened DC power is converted into a second AC
power by an inverter 4. The second AC power is supplied to a motor 5. And, a

compressor 6 is driven by this motor 5.
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When the motor is driven with an average torque (refer to dashed lines of

(A)(D) in Fig. 2), and when the axial torque of the compressor is greater

than the average torque, the motor is reduced speed. On the contrary,

when the axial torque of the compressor is smaller than the average

torque, the motor is i9ncreased speed. Therefore, the angular

acceleration will have a shape which is reverse in up and down to the

shapevsttase coprussih torplisdairl the fstemarnse Watastedniponemitage
detectibtheecavgulas acdeleratientwit baveachane Whjch isdikistaigednd @ biRition
orque ofxghdeet@c(gtor in

detecEiLgl gect%mq u&&%&g&!&?%?@ﬁ%}%gﬁﬁ@%%gﬁ ositio 1071 SE I‘f’ﬁg 1Zis

reversed phase with respec _ amental ave component o
supplipt it rienentinber Messdhabafe AT WA e CSirpiEnisoriIbpiadamental
" wavechanginganibthredageth\Wherdsutficient amplitude for ncfatinentieal wave

complRAABERIRLWAVEERMALNERE @fthe, SREEI SHANGIRG L%ﬁﬁ&n%maii&"g\q?%ed to
the mator qutput torque as ill straé%gelln (D) in Fig. 2, the fundamental
an aqEEROS ARREBY R IRBLIAr ol ePRRRL TP o amPHERdforedigment

secligdj@stnremtrizsak fiehout ivthegampliridecadjustnicnt seclibr:cadoasstotion 16.
This SubRHLGIGAREAM RIS Asadssuilasiablity intsalized:oh 3RIHRC osition
det ﬁ/pnereeé e fu%daggen&al }N%V% cgm onept of th angulatt acceleration
erecomar l. EVAWhER RS phase'Crthe SRBGt i8Rt ity Heeprhak gprrent
contrphiingppsieatiaedeleratied ave shitetbirhirbne thewiiiersmmonie d8heearrent

comnfiifd § the frlayoihanuveastians, the fundamental wave component of the
angfg%rc%ccelera(;}ofg gacson%;ogl(%g t9 el?laflnall bﬁ)%% se fundamental

wave component of an angular accelera o’il"lgaug 16 residust Orqleco e °ne

rotatigmpressor axial torque and the motor output torque is detected and
corittallipgsiti @ardieectivh fesspgating i tetectedobandarpeatalWane rotation

angaROMRONENL: ENEfUndanmenial ave 9&%%8{ %9%@999%?%@ thespeed. | 4 the

i changing can be reduced by _such controlling, therefore vibration is
Instrigpent U tAse c8ER iF e Sk ibsdinent g 2 MR e fiAB inARrensaled. La),

and thefmpgonent is overlapped to the current command, however it is possible

thaithe fundaneanial waygreumpensniis digatly yerlaopsd 18 heutate the

voltagei command for the controlling having no current controlling,
e TS ﬁ‘fﬁlt shifting in phase and the like can be neglected by feedback
cortthsllidymisaestribetiagb over@f ot sexiripbffectivetiiat Ide extracts the

fundaiadamnental WaMnent of the angular acceleration. Therefore, as the output of
the fundamental wave component extraction section 14, angular aceeleration change of
a frequency which is the same to the raotor rotation number is extracted and output
when the load changing of the compressor 6 is once for one rotation of the motor, while
angular acceleration change of a frequency which is twice the motor rotation number is
extracted and output when the loead changing of the compressor 6 is twice for one
rotation of the motor.

The amplitude adjustment section 15 amplifies the fundamental wave
component of the angular acceleration and outputs the amplification result. Wherein,
the amplification degree is set to be infinity in the amplitude adjustment section 15 by
integrating the amphtude of ordinary fundamental wave component and so on.

Description is made further with reference to Fig. 2. (A) in Fig. 2 illustrates
an axial torque of a compressor with one cylinder, (B) in Fig. 2 illustrates a motor
angular speed when if is driven with an average torque, (C) bin Fig. 2 illustrates a
motor angular acceleration, (D} in Fig. 2 illustrates a motor output torque when the

controlling of Fig. 1 is carried out, respectively. In Fig. Z, the horizontal axis
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component is overlapped to the torque command for the controlling having
the torque command internally. This controlling reduces only the
fundamental wave component, therefore delay in controlling and the like
is hardly affected. Consequently, stable controlling can be realized in
comparison with the repetitive controlling known conventionally. When
the compressor or the like is driven, sufficient vibration suppression effect
repreantbe maaia@@m@(b&éﬁeﬂﬁdysﬂmmg@Jﬁu&szarr:jental walve
co In the ahave desgription only the fun ntal wav .
o S A PR S Bl fipos of
(MDY e Bigtidh cahporrinthaciid keapnebider spmpisssextiackatiar than the
averggditinnto the fundanealiakcwbys: Qﬁrr]n [BNeRd anctihe;, mﬁé@ﬂ%gﬁ!ﬁ)fchﬁue of
i t for_negating the torque changing. In this case, .disadvantages
R L T R
Therefirendibe FREYIBE Herkeaaban ot s hapr whiehtis reaespéadingnd down
to thabilinpisafadhémprouedsion ttiphe, hereforéudiahighel eider appen@Nbf the

angulQF theERAIANINgIAIogLsharidibe selagiad Qésﬁﬂlwg&%&h%fi‘efﬁ’ﬂ} Wi, o,

the requirement specification, Fig. 3 is a block diagram of the position )
Consfiygpin BB R B &Nt BRHIEE THHET S0 S Sheatelo sessted phase with
respecbniprisbs dffindaoomisisionsectionpbBdnivhidh theeivgarlbe deidetadion, the

fundMalagASSRLdERRNRsEsARd cpnvrLs e detanted vollaggs f%%ﬁl%%ﬁaciem

hgses into voltages for fwo phases; a second conversion section 122
e T R e B S TR PR L B, (RS o not
obtaidedetore theurrets dutnhtdenghases ilinreded ms(for twBighdsds: dvdtagetal

waveiRfRe QR Sastiam L 23:105:GalsH sind-anvaiiagerd 599“&%?1}& &djustment
wjn(gin&res'ﬁl}aréce t: afirst sthrac%ion ection 124 for suptracting the
0

is carriqd put i tage ?%‘bdﬁggﬁﬁem\?o asﬁg%%rsﬁfv%sptﬁé)élég?gﬁ]ﬁ%%e rAffgtude.

- As a xospl §tebBifg i er)iatthat e Riifwdactienre dbalfirsisrbet il stavelswaatiment of
the asgaliomdaderatitundbeadendation section 126 for calculating a flux due to the
O QiR APRLANGR:L B A SSPAR SHRHACYONSeCHOR e/ forsubiagling (G,
calculated flux from the integration result; a rotor posmoﬁ calculation
acceleratipn arseshifred| TGN & Yoot BeGit ABae cl stsfoA A S kbt ek of any
sectiongs Ui érom dhe secd b sebtraghamgadtite b gnhncheceifiattntial controlied to

be O ﬁnah‘y, because fundamental wave component of an angular acceleration due to
residual torque of the compresgsor axial torque and the motor output torque is detected
and controlling is carried out for negating the detected fundamental wave component.
The fundamental wave number component of the speed changing can be reduced by
such controlling, therefore vibration is effeetively reduced.

In the embodiment of Fig. 1, the fundamental wave component is overlapped to
the current command, however it is possible that the fundamental wave component is
directly overlapped to the voltage command for the controlling having no current
controlling, because slight shifting in phase and the like can be neglected by feedback
controlling as described above. Of course, it is effective that the fundamental wave
component is overlapped to the torque command for the contrelling having the torque
command internally.

This controlling reduces only the fundamental wave component, therefore
delay in controlling and the like is hardly affected. Consequently, stable controlling
can be realized in comparison with the repetitive conirolling known conventionally.
When the compressor or the like is driven, sufficient vibration suppression effect can be

obtained only by the reduction of the fundamental wave component,
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section 129 for calculating an angular speed by differentiating the rotor

position, A position detection section having another arrangement can

also be employed. Fig. 4 is a block diagram of a motor controlling

apparatus of another embodiment according to the present invention.

This motor controlling apparatus is different from the motor controlling

apparatus of Fig. 1 only in that an addition section 16" is employed instead

the Bubkeaelioreseesisiprtion mdyathafafslrmgoteration seotiomd8 it targeted.
Howprewideddepyeamihtanipiisdeadivsinanhsestian AR 8A% e addiliofch as
Seco g%?%@r]igéyTereﬁgvgggJ%%% etriagq}g eeCPQII;] 8s ?r VIOUSl set torque

waveforms-and a phase Of a fundamental wave of Sach 6P IR RIR&oPRA the
contrgllingcrray obrletaprisssurat iflet ngessing ctbe tHerasmpiesuongThdn this case,
disadvaveigem ghrdration shettontiSouiiiis & éerepplavedafna hRSC dodpdRity in

el rﬁgﬂe e [ I re,;and the waveform o . _

dlveﬁungament%%l?vlgé\fg%g?r{i p%ﬁnugﬁ% f?é%?h%%%b’ﬁ?& goandfgulﬁﬁ{gls’l '3 cﬁ%lr?%5m not

imprggeqh 199, mHKhe o ‘DreRRfatm dimBishr erde e ermpsment Sritibeotipliotling target
shoujdavesolmtbd boseds:aophided ruduciT isitke vhesed, the: phasefcomciien .
amplifpde;adiyriment spaiot thandihal AnRlikdeefihefundamental oy,
_wave component of the output waveform becomes the 15 am _Iltucfggrom
positigy §ﬁ%ﬁ?ﬁﬁa§sﬁfﬁ§tﬁ?&%&%8nﬁﬁ {IREEEI Pl B F ibish Fpceises the
detecird WeltkigptHervthueforimge nerdtionvsettitne k& fecttel metaRicoareh i9e phases

into SAMEIR RhasgARdaANRlitde.ohiheddamenial ava SoMReRE L Bves the
h Wavn(;tfsoiggg,t nd b readlna out the held data while amplifying the

a i {
detegteyl cursents fortftte phaser and shaverts the dlekertod cusralts dor Yhuge phases
into fysaalingatetranbeses;comptegsotriandadtidnting fectone 126tdtionabddating a

voltag@MiFtpSShle Ad rﬁlphi(ﬂ)ﬂﬁ E&g}iﬁzﬂﬂ@trﬁgeﬁ t?fﬁ‘ﬂesﬁlﬂwmf%regt%_SQ24 for
bt e 0 e R O el i maersion
sectioh iifghreng thasabtnaetioy rpralidipenisha Sk selitadtBotrection 124;
a fluschivahiinallydthic ats osesithaiBuiel PIRSsUes a6 PadlyiHIeGaMS iy; a
-secpw&ﬁmmﬁ)rn section 127 for subtracting the caleulated flux from tﬁe integration
result; a rotor position calculation section 128 for calculating a rotor position based
upon the subtraction result from the second subtraction section 127; and a differential
section 129 for calculating an angular speed by differentiating the rotor position.

A position detection section having another arrangement can also be employed.

Fig. 4 is a block diagram of a motor controlling apparatus of another
embodiment according to the present invention.

This motor controlling apparatus is different from the motor controlling
apparatus of Fig. 1 only in that an addition section 16" is employed instead the
subtraction section 16, and a waveform generation section 18 is provided between the
amplitude adjustment section 15 and the addition section 16'.

The waveform generation section 18 is previously set torque waveforms and a
phase of a fundamental wave of each torque waveform for each of outlet pressure, inlet
pressure of the compressor. The waveform generation section 18 ountputs a torgue
waveform based upon instantaneous outlet pressure, inlet pressure, and the waveform
of the fundamental wave component from the amplitude adjustment section 15 so that a
phase of the fundamental wave component of the output waveform becomes a phase
which is reversed the phase from the amplitude adjustment section 15 and that

amplitude of the fundamental wave component of the output waveform becomes the



The inlet pressure, outlet pressure can be estimated by a condensation
temperature, evaporation temperature for a compressor used for an air
conditioner. Therefore, accurate controlling can be realized by controlling
an output torque pattern using those pressures. However, amount of
necessary waveform data becomes extremely great for this case. To
dissolve this disadvantage, the amount of data can be reduced by

ampHBIAK g tAUPIGA EOHAE S YAVEIRND QB HPTHICERL A5,AR YR IAEMized by
dataegr%hhpe(l)&rktnotfh% W%\ég}O}’}E}n “L(r? ' (iﬁ\;) B) SIQCEI .5 as illustrated in Fig. 6}.1Also, .
the arrangement can be simpified by ek n]gs ingUfRHg o iHshoptffhe same in
phasgread paihiedp rektir dwiheressd ry aFigeomip areeddotrieaclkcuitvg fdiagraml by
readith4stialing Adnedaisestion ohammates emnsnllng2pRaraitg Ol ATV HSHE phase,
Fmﬁgdiment according to the present invention. This motor cqntrolllng
ampa]ippar'atus supplies AC power 1 to a converter 2 so as to obtain DC
powkig-strigctiner he IHaspehiee witharsnmebtnmgusadelvedr Gacainefisr one
rotatid FmeotharechFC power into another AC power with an inverter 4, and
suppli power motor 5. And, a compressor 6 is driv y the
m(i%r%?aguﬁrt gr,l % }illegg_}ﬁé?aut?o%arg%is%_ ﬁ]eiscclg%%%é] e?Jlrb%t\?vaeséan(%gﬁt%pf’ft1 inlet
presgurmifdiof et Bahosrigterior e srwtst Eohurlingaipyhratugmntng®) in Fig. 5

iltus Mp_nisas;a donigblinfiseetiontBat wh iﬂktq&@m&h@_mlﬁaﬁﬂi WEQRL interior
presSURPIEELININS TG SrRd H&ﬁ&&&?&ﬁﬁ?ﬁl@sﬁ‘%@%ﬁg b, genera ega‘é‘ssures

voltage command, and supplies the voltage comman the inverter® 4.
are nearly the sapsithoRssiae®thas an extremely great resistance value. The
confFbllinglsectionR0hastietapangeane piil Ustratathinte ). by, Rigohd@isation

tempFRMARLE -e%bkﬁ%ieﬁflgdﬁ@x%é{ﬁ/@ & R %%Iyeg&l}e{ﬁ@is fRIgnerat igorh &tioner.

regeneration resistor is provided for consuming regeneration power so
Therfi%ica HENRESERIE IE BV Rt AR OB PRIRE Rt BERTBASEP G RAttern
usingripereprdeswenst are destroyed by the DC voltage which becomes an

EXCERAIBELY. QAT WE 18- S-S IPREIRLRNIRENVEL JIRIT) %réxﬁéﬂoé%at for this

Further, arrangement maybg employed that a switch is provijded jn . .
e e Tar AL g ) B5 B bmebaine =
typicd denBiaignalas il 2 SARIAEAT AR A8 garkasi6 opSranin iof eardeefom, like

(A¥B) in Fig. 5, as illustrated in Fig. 6. Also, the arrangement can be simplified by
making inputting of the outlet pressure, inlet pressure unnecessary.

Fig. 7 is an electrie circuitry diagram illustrating a main section of a motor

controlling apparatus of a further embodiment according to the present invention.
This motor controlling apparatus supplies AC power 1 to a converter 2 so as to obtain
DC power, smoothens the DC power with a smoothing condenser 3, converts the
smoothened DC power into another AC power with an inverter 4, and supplies the AC
power fo a motor 5. And, a compressor 6 is driven by the motor 5. Further, a
regeneration resistor 7 is connected between output terminals of the converter 2.

The motor controlling apparatus further comprises a controlling section 20
which receives the voltage, current supplied to the motor 5 and the current command as
input, generates a voltage command, and supplies the voltage command to the inverter
4. The regeneration resistor 7 has an exiremely pgreat resistance value. The
controlling section 20 has an arrangement illustrated in Fig. 1, Fig. 4, for example.

In usual, and in an inverter possibly generates regeneration, a regeneration
resistor is provided for consuming regeneration power so that a disadvantage is
prevented from occurrence that a condenser and inverter element are destroyed by the

DC voltage which becomes an exceeding voltage due to the regeneration power from the
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On the other hand, when regeneration operation is partially carried out for

reducing rotation speed change following periodic load change, flow of

power averaged for one rotation is in the direction from the inverter to the

motor so that it is not true that the DC voltage is kept rising due to the

regeneration. Therefore, the inverter can be kept driven without energy
motSOn ma}ion gue to the regeneration resistor by properly selecting the

Capaciy of the %rnaélgﬁ[s%en’%l%\%l A Rt ARBIRD & @0 ddedri series to
the regerardtion jseiter iPusedingainefmymoter trivingped dsctoomalizetine resistor

onlySaungtat poyuatriiebpeingohesragenaration resistor 7 to be very great

SO gs.tQ,make the consumption energy to be very small) qr rovidin

51(_3 rzég%%%?aﬁlfoﬁrrglsﬁ%%r?vg% & egeéfjéggorgrﬁplﬁﬁas 1r%ag[il’lsg %a)rv'\} ydgﬁﬁ?ﬁﬂe‘f%t for
redugiggggiRidon faaed shtpt fo IR einecprrevhisnieatidretar id¢x) o oige Shemdged
for amutpuiativndntifeferdadBioin frign &mieﬁxaere@sa)ttm; netdead tReit is not true

Qi i Jlustrated. In Fig. 8, a cutrent (g-axis current

ntHISUNISEAUER OUHE M URF D8 A SR A
be keplHSHIRINE THerSa TS eHERHOR e thetsnoriiimsigedby properly
seleqifitagecveqtorit\Wh einethendarrent pemimanst ishdetermine 6ho SR EHITEN, the

rogeROFAMANGLQLLAY LE0 81200 When @,%—%g%éiE.I{Leu??é%%&‘é%ésst%a%‘egﬂ ower
b %E‘F a voltage becomes not to be applie diie to the aftection of the ea%p.

y seiesking B Tegpnsie HBRFRSIREHACOMR EEmaIRat EoAsée erkntherensumption
- energiiebormeyfBYN Eihy Piswiservedeyhichhimebiained by clipping the

compmangl; cu f&%k&lhﬁ&é&'&ﬁ)ﬁé’@ﬂ%@ﬂ&%‘%& M%?ﬁ'&@ torgue is output.
ployed réfer 1o

Acuaggpgoemn?g]tyﬁfvpgtaﬁé rrent. controlling section is em efer
Fig UFIG R QG TETike) Y8 daith pie) oB Rt FERteRbSFs a1y EBritr SliscB! for a
case Jhabd o gendatiiifferericet batvie eartfrel corv et dimwinatdl. and gl Suerentrent
{q-a89 éhﬁt@ﬁﬁ@ﬂGxnr@ﬂcﬁﬁgd&_ﬁgcﬁﬁﬁ&@ﬂ;@%}igﬂﬁﬁqé‘ AP ERAINDis in q-axis
Whepgdbs siagepyragunsid ikdeymimmg L bayisarrenischaaragpéhablinifig. 8, and
wheantieHin giseatior:tolb aan ealifig J oiaj anysRegs RBRYINGo N4 LORETIOT G to
the dRBASHARARGMBLRRCANEINRARIE JNSIlOIR LI RIEleRble thaling, .o,
he dgg%tlme correction is carried out when the outputtin IS carrie out. &lg. ’
the et FAR IRuEiRafily SPaennd rhirgsnbriierdhy slsntae the command
currgnyandhofvinhebyphaidesderitkrstratéd iEign 9hd herdeadimeliswsgd fakrrent
contQAREINGQMWn is employed (refer to Fig. 1, Fig. 4 and the like, for example), a
current is properly controlled based upon a difference between the currentrct)mmand
and real current so that affection of the dead time can be ignored for slow changing.
However, for rapid changing such as about once or twice within one rotation, suffieient
gain cannot be obtained so that the waveform becomes a waveform like (B) in Fig. 8.
When this has happened, the controlling section for canceling rotation speed changing
due to periodic load changing may become instable. Therefore, it is preferable that the
dead time correction is carried out when the outputting is carried out.

Fig. 9 is a diagram illustrating a detailed arrangement of the inverter. An
inverter of three phases is illustrated in Fig. 9. The dead time is used for carrying out
controlling so as {o turning the input of Tu- on a dead time interval after the turning the
input of Tu+ on so that Tu+, Tu- for carrying out switching for m-phase never turning on
simultaneously, for example. Therefore, when there exist a dead time, an interval will
be made, two transistors being turned off for this interval. However, a diode connected

in_parallel with Tu- is turned on, if the current is flowing towards the motor for the
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controlling so as to turning the input of Tu- on a dead time interval after
the turning the input of Tu+ on so that Tu+, Tu- for carrying out switching
for u-phase never turning on simultaneously, for example. Therefore,
when there exist a dead time, an interval will be made, two transistors
being turned off for this interval. However, a diode connected in parallel
with Tu- is turned on, if the current is flowing towards the motor for the 17
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reent flows towargs the motor when SO an
conrAPRF © IR U IR NS LN TRE ok e DAL f ot
and by lengtbpning the ivtepiatfogispranstingdeatimpenibeoreomioflngs from the
mot@pparatus of a further embodiment according to the present invention.
Thisgnot nirQlli usqis different from, the motoy. controllin
app%u%%ﬁ%é%%%@‘%ﬁ%%’ glipue% a%lgﬁe%tnggiﬁtﬁoﬁﬂﬁ%r%{ggﬁoﬁpfé‘ri bus of a
furtherrmbafimerlcrsATE g ée diroBrefe HidmEmireurrent, and that an
ampRtideragjustmett Bigtion i cantiolledrbase depantthe sutest aolling
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. adjustment section 15. The peak current controlling section 18 etects &
Wmc%eg%?}gﬁfet tHERTBES: uurrehe, 2t Yipats arudihndariiiorispprasetig 15
contephipditbdecd havit ihexpdptdd filvat tHe: peak valtteraxceadsiBngakietivhicts, is

empi&yREEMISISY HRteRRINLADY dRIING NS limgiigd; sourrent of the inverter or
mot%iepto cgnsideramtion. Tr} : r?mglitude a jLéstment section 15' receives

QuEyenl gontro KaCEntPc Fisdson Rideeednfg of the motor

~an ampliﬁf&e suppression coftfm
cmﬂraﬁlemm@@ﬁ%www% keo wingpzevaiue ok plipehtahpeitentage:fedrthat the
peakihalttegratian ialuglinsterdrhe rﬁﬂuﬁmﬁ;lgh@i%m&ﬁﬁgetaking the limited

currSAWERAIARALN Y ING iPalAleN, AR g ke so that the fundamental

wave componen ‘
The amplitude adjustment section 15 receives an amplitude suppression

command, and carries out processing for-lowering the gain by removing a value of a
certain percentage. from the integration value instead the realizing the gain of infinite
conventionally by the integration and the like so that the fundamental wave component
of the angular acceleration becomes 0.

Therefore, the fundamental wave component of the angular acceleration never
become 0, but it becomes possible that the peak current is reduced because the
amplitude of the current command becomes smaller, and that the motor is kept to be
driven with a current which is lower than or equal to the limiting current of the inverter
device or motor.

In other words, inverter devices or motor with small eurrent capacity can be
used so that decreasiog in cost can be realized.

Fig. 11 is a diagram illustrating current commands prior to and after the
clipping. A current command waveform prior to the clipping is illustrated as {(A) in Fig.
11, and a current command waveform after the clipping is illustrated as (B) in Fig. 11,
respectively. This waveform is a waveform which is obtained by applying a signal for
removing periodic torgque changing to the current command. The processing for

obtaining the current command deformed into a form with lower peak current obtained
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of the angular acceleration becomes 0. Therefore, the fundamental wave
component of the angular acceleration never become 0, but it becomes
possible that the peak current is reduced because the amplitude of the
current command becomes smaller, and that the motor is kept to be
driven with a current which is lower than or equal to the limiting current of
the inverter device or motor. In other words, inverter devices or motor
by clipping san banaitzed adhy capbdrsadiasment deetioasing waseslecan be
reali#8enFie dhisfrdiofr e ilustsating curties mmammﬂ%tp@&%es the
pealdHEHINR AIRPIRGA GHﬂ&@“%}?Q?E@ﬁ”&ﬂ@ﬂ?@%g”or C"P,%e%t gurrent

illustrat da (A ) in 'ggﬂ 11, and a current command waveforht
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therd urre}nt is reduced b1¥ C|Il%§ the current command. For this case,
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a eraget rque IS
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currmgt|&zeﬂueea(wiaI@i@@a@ifﬁ!ﬁ%ﬁﬁ%@dd&m@wt%% #‘% Siids of a

furt;h% er urrenhcon% nd value, usin the speed contro oop and
%ie an elg'y c%"rqugllﬁn omut'?lcellg ?ﬁ%nFuﬁher fii'this case, a fundamental

wavERd it rfeabe las potraieatét idileuivhliée then thabin dhverolling
appaahioverERGe thatithie anaplituderis asjustad: stherebyohe QLans %‘i‘@ﬂ%?ﬂwhmh
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the peak current can be en arged FI%&;‘LZ Isa agfam S
dete%%?ﬂ&&ﬁﬂ&ﬁnﬁ%*ﬁﬁ%?ﬁth% APRRHRS erpddiEnthicpordingdirting section
18, iypendmridvesited. thhisoptdtor donttdling apparatus is dlfferent from the

- MOtOLEQURMR! IR uction section 19 has a previously determined magnitude of a
torgue changing amount of the compressor, and compares the torque changing amount
output with this determined value so as to output a Lq correction comumand, for example.
The position detection section 12’ corrects Lq in response to the Lq correction command,
and outputs a rotor position, angular speed using the corrected Lg, for exemple.

Fig. 13 is a diagram illustrating changing in angular error for a case that the
g-axis inductance Lq of the motor 5 is smaller by 10 % than Lg determined in the
pusition detection section 12, in the position detection section 12 of Fig. 3. In this
figure, a case is illustrated that load is gradually increased following passage of time.
As is understood from this figure, an estimated angle is delaying following the increase
of load. Fig. 14 illustrates schematic waveforms of each section when the compressor 6
having repetitive torque changing for every one rotation is driven by changing the
outpul torgue to suit the load changing using this position detection section 12. When
there are no error, the output torque is increased following the increase in load torque so
that the rotation speed changes not too great and that a regular rotation can be
maintained {refer to (A) in Fig. 14}. However, when Ld is small, the position detection
section 12 generates an error in minus direction following the increase in output torque
so that the angular acceleration error of a phase which is the same to that of the output

torque and that the angular acceleration is observed to be great for a section where
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apparatus of Fig. 1 only in that an error reduction section 19b is further

provided which receives the output from the amplitude adjustment section

15, and that a position detection section 12' controlled based upon the

output from the error reduction section 19, is employed instead the

position detection section 12. The error reduction section 19 has a

previously determined magnitude of a torque changing amount of the
torqueingressdre fndodBMiaFes thig. LOAGLE LRADGIRG ARAGIE QHEAMEVItB ihich is
smaflgiAHEINeR AR PARS L0 AUIBHE & AL HRENMANG TR ARG, ) our

he positjon detection section 12' corrects Lq In response to the“Lq

has%o‘f? BridHsBMFRAti ™ and outputs a rotor position, angular speed using

the €brrébtedtbgy fdmedartipletdrignel 3hampthiggramsdhysyRing CHARGINGN 6 g
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the tapges SERVEAQM IS HTHES: %%ﬂ%iﬁg@gﬂe&ﬁﬂﬂ%n‘gitﬂ“gx\@ rlgl})@ﬁ"er and

increase of load..Fig. 14 illustrates schematic waveforms of each section
Whm\l/v%é:'n th u@&ﬁ%ﬁ%&%ﬁ%%ﬁ%%ﬁ&ﬁ%ﬁ%Fﬂﬂg%ﬁdﬁﬁ%y%ery one

rotatioATRfdAvéheb e ramsistiptheovapatitdsque taisbit therlpadchangingrgue
changfigththis:pOsHion deiesiondRRElaN Aol NONLReEe ATCRA SHILtRS of Ly in

IS follqwing the jncrease in load torque so that
the QUIRUL torgue is increas 4 ;
¢ pt%wé 1rtt))rtlatﬁ)ncs%p())(’éles cé ‘g‘ng%é"ﬁ‘o ‘forc(?%hrz(é% "and that a regular rotation can

be Prihtbhseerrafaetagaynninid-adns Howe éesorihed bete, Smattviresimilar

operfit@ifidnedatipdion sRAiNbZGENTARS M fdﬁﬁmmﬂ‘lﬁl&ﬁiﬁ@g{ﬁlﬁmple, when
ing.the.inc in t forque so that the angular acceleration
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detecior, ARGUREH 8 RSB atoPFIOBHEE Tt bR Brctirforh StickvthwheiHar@anner.

Whetoeque is grastfrefbiton(B)tinlFigaidhofns, faepterguecshanging s pawiadced.
How&HWRICh dsiciinallarhan he AL Nesess Ay IQIAuUe f]o%faﬁuéa% the foyque, by

& ontrﬁlli 5 carriid out based upon this information. On the other hand,
? Jugt%%’é"gtor(au 'CHERYINY amount of the compressor 6 is determined
app¥ogimetey byrthitivondttadtion ofcthercorapressod 6thknatefaredt ief Fig. 3,

there usually are correlation between a sign of a pesition detection error generated in
response to output torque and a sign of error of a parameter. Therefore, the error of
the parameter ean be reduced using the correlation.

Fig. 15 is a block diagram of a motor controlling apparatus of a further
ermnbodiment according to the present invention.

This motor controlling apparatus is different from the motor controlling
apparatus only in that an error reduction section 19’ receiving the output from the
amplitude adjustment section 15, the detected current, and the angular speed is
employed instead the error reduction section 19,

The error reduction section 19’ is previously set most proper torque changing
ratio in response to the angular speed, current, and outputs a parameter adjustment
command so as to make a torque changing ratio to be the torque changing ratio set in
response to the angular speed, current.

The load changing of the compressor 6 is determined almost due to the
construction of the compressor. However, the load changing of the compressor 6 is
changed depending upon the exterior condition, as illustrated in Fig. 5. Reduction of

the position detection error with accuracy can be carried out, accordingly, by changing
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understood that Lq set in the position detection section 12 is smaller than
Lqg of an actual motor when the torque changing amount of the
compressor 6 and magnitude of the torque changing output from the
controlling are compared with one another and when the torque changing
amount output from the controlling is smaller. Therefore, the Lq correction
command is output by comparing both torque changing amounts in the
the lgafl thenging SR Bk HB6 AOHRETRSion AEh 96 CRERESH ARARIAK anseditioRhet is,
the mettotiotetetimnetBicammbierealized. Onlytthespued shauglioncinlis: hasvented

fromPRERAGRE HP G Aj8ERIO Weﬁwlmﬂpm&m@é&%%ﬂmﬁ as to
ition detection section in Fi for example, when error exists Iin ot

maks, € Forie DR EH aaﬁ‘hgeofgﬁ&mﬁaﬁ%'aemrm%r&&& B%%@E‘Eﬁtspeeﬁ

cm’l‘&hbrefore error reduction for those can be carried out with similar manner.
When error is generated in multiple parameters, respective error cannot
be reduced. However, the position detection error generated as a result
of those can be reduced by adjusting Lq, for example. Even when a
position detection section is employed other than that of Fig. 3, there
usually are correlation between a sign of a position detection error
generated in response to output torque and a sign of error of a
parameter. Therefore, the error of the parameter can be reduced using
the correlation. Fig. 15 is a block diagram of a motor controlling apparatus
of a further embodiment according to the present invention. This motor
controlling apparatus is different from the motor controlling apparatus only
in that an error reduction section 19' receiving the output from the
amplitude adjustment section 15, the detected current, and the angular
speed is employed instead the error reduction section 19. The error
reduction section 19' is previously set most proper torque changing ratio
in response to the angular speed, current, and outputs a parameter
adjustment command so as to make a torque changing ratio to be the
torque changing ratio set in response to the angular speed, current. The
load changing of the compressor 6 is determined almost due to the
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construction of the compressor. However, the load changing of the
compressor 6 is changed depending upon the exterior condition, as
illustrated in Fig. 5. Reduction of the position detection error with
accuracy can be carried out, accordingly, by changing 20 the load
Clchawiging ratio using the information such as current, angular speed. That
IS, the position detection error can be reduced and. the speed changing
can be prevented from occurrence by adjusting parameter of the position
1. detectior sectionob2'dbngsitethmidke @ torgtegchéngiagoratio tordgerthesition using
a 4RRHE SRR (I 80110, 1, BNGHIAh aRRE CULERL B (AN chifirising
motor controlling method for calculating information for a rotor position
thq &k % current and voltage applied to a motor and instrument constants
of the motor, comprising the steps of: controlling the voltage or current
applied to the motor based upon the calculated _information; and adjusting
the instRAHEMEEMREARLASE sty aRtERRiIAE 1 dhamiiing Patis' gpgm the calculated
infaiidhinedtorque of a compressor that is a load of the motor, with
respect t an average of the %orow% tgﬁ) be a rted%tgrmined value,.the d
average DEIG BOSSrUST O SELtER fithikh ' CAICHTAES e RS HRtHI o o
amowedueddthmeffeetofrareswothef the imstroitenthoonstatisafitie tomoteygrage of
@ STl SRR RO e G RN SBOHAGCH B TN which

controlling method as set forth in claim 1, wherein'the predetermine
calpgiaiesdhy Vifiueaetarininetisn berlsponfianceaitd elsustmentcrititmts of the

m%ﬁ‘%ﬁa@éﬁ‘é@o% LHER TS deRcmater m%@%m@a@.as set forth in
claim 1 or 2, wherein the method carries out the reduction of the effect of

the error of the instrument constants of the motor, or the error of a sensor

2.when ar_lADH_ild'ﬁ@f yd@@d}islg ve@Rodd aﬁs_@’_ﬂdtﬁ?mci?ﬂ&ft@iﬁﬂg, appacaiUbdQfedetermined
Vagalculatlngulr:g)rmatjon for a rotor Rgsmon ] sgrlrct] a current and volta

e
SotTed T8 P i PSRN GH 8 S BYo FORR™ speet. torque, or
current,

3. A motor controlling method as set forth in claim 1 or 2, wherein the method
carries ouf the reduction of the effect of the error of the instrument constants of the motor, or
the error of a sensor when an ordinary load is driven.
4, A motor controlling apparatus for calculating information for a rotor position
using a current and voltage applied to a motor and instrument constants of the motor, and
controlling the voltage or current applied to the motor based upon the calculated
information, the apparatus comprising:

an effect reduction means for adjusting the instrument constants so as to determine
a changing ratio or an amount in a torque of a compressor that is a load of the motor, with
respect to an average of the torque to be a predetermined value, to reduce an effect of an
error of the instrument constants of the motor, or an error of a sensor for detection of the
current or voltage; and

a calculating section for calculating the information, from which the average is

observed.
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controlling the voltage or current applied to the motor based upon the
calculated information, the apparatus comprising: an effect reduction
means for adjusting the instrument constants so as to determine a
changing ratio or an amount in a torque of a compressor that is a load of
the motor, with respect to an average of the torque to be a predetermined
value, to reduce an effect of an error of the instrument constants of the
motor, or an error of a sensor for detection of the current or voltage; and

5.a calculatingsiectionifor cRlckating.thadnfarmationa framwhicRiigein the cffect
verage is observed. 22 5. A motor cqntrolling apparatus as set forth in

e R TS BRPIRES RIS SRR h SR S ERRIBT Y aeV i Aerainti gotation
sptrdacrgspandereat withhatpedstdne tedatidr, Speed, torque, or current, as

the predetermined value. 6. A motor controlling apparatus as set forth in

claim 4 or 5, wherein the effect reduction means carries out the reduction
6. of the effectabthereindiiog theindtrupserst totisiantkiof thenfotohaeiththe effect

1‘65&596in§€§§§]%9&%9%@%@%@@5%(!9%iﬁxgrié/ﬁ}&tzéf the error of the instrument

constants of the motor, or the error of a sensor when an ordinary load is driven.
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