¢ Motor. Control Method And Its Apparatus Technical Field
The present invention relates to a nethod and.
apparatus for controlling a notor for driving a
periodical |oad so as to suppress changing inits
rotation speed. Background Art From the past, a
- met hodviicdoprGpodeo! MethedaAnd isl Apgparatols i ng a
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The present invention was made in view of the above disadvantages. -

_ It is an object of the present invention to offer a motor controlling method and
épparatus 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.

It is another object of the present invention to offer a motor controlling method




Di scl osure of The Invention A notor controlling

met hod of claiml1 for controlling a voltage or current
applied to a notor driving periodical |oad so. as to
suppress rotation speed- changing of the notor, the

met hod conprises the steps of. Detecting at |east a

- fundanental wave conponent of an-angul ar accel erati on;
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Partially outpuiting negative torque from the inverter, and

Utilizing regeneration power during the above operation for motor driving
again,

A motor controlling method of claim 7 further carries out compensation
operation for dead time of the output voltage. '

A motor controlling method of claim 8 for controlling a voltage or current

supplied to a motor from an inverter so as to suppress rotation speed changing of the




exceed a current maxi mum val ue of power devices of the

inverter by reducing the anplitude of the output

torque changing. . A notor controlling. method of

claim 10 controls the voltage or current not to

exceed a current maxi mum val ue of power devices of the

i nverter by‘changing the waveformof the current,
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A motor controlling method of claim 16 employs a value determined in

correspondence with at least the rotation speed, torque, or current, as the determined

value for the torque ripple ratio.
A motor controlling apparatus of claim 17 controls a voltage or current applied

to a motor driving perjodical load so as to suppress rotation speed changing of the motor,




nearly reversed phase with respect to the phase of the
fundanental wave conponent of the detected angul ar
acceleration. A notor controlling apparatus of claim
18 enpl oys neans for controlling anplitude of the

out put torque changing so that the fundanental wave
conponent of the angul ar accel erati on becones 0, as
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torai Bdriod Do ARBELARE o Bbrnd 8 6 SRR IReS AHBPOE ST terave
commemi;wpphtegsltr@mana}n speed changing of the notor wth

r esg%ﬁ}ttoxtcgnﬁ'oﬁl%%'aggo Li5pls Jf‘af’ﬂm 2*2*&‘3:1 pliemkuge &Qm@heﬁﬁmm

Control neans nt r ol |ng e Oor current
to a pgforifpprp ap BUETiST £ AY WIUP PSR r%aﬁw apegd chingipgpfthe motor with

respB@\h & Perifdicd1NGad, Wh@fetne the dppaksi0s RRIAM %ﬁQﬁvthéQ thti(ihepartlally
b;nxg)ressn on B t| on speeqc'irPﬁg ngi n A not o th
outpy firs HyeupFarabgdnprter apdibhzes fsey HiABLffTeF dpring the
above @pératibh fdrgndthednwia};hgzgﬁ ﬁt}muﬁfeem- not to exceed a
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A motor controlling apparatus of claim 25 employs means for controlling 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, as the control means.



formhaving a | ower peak current with respect to the
average current, as the control neans. A notor

control ling apparatus of claim 27 enploys neans for
carrying out the changing of the waveform by clipping
the waveform of the current, voltage or torque
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at least a fundamental wave component of an angular acceleration, and controls the

voltage or current applied to the motor so as to determine a phase of a fundamental
wave component of output torque changing to be nearly reversed phase with respect to

the phase of the fundamental wave component of the detected angular acceleration



as to suppress the speed changing due to | oad torque
changi ng. When the notor controlling nethod of claim?2
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of the inverter taking precedence over the suppression
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umﬁ?glllﬂfe&gﬁrenf @ﬁd]?lﬁtekgalaﬁighabﬁﬁf h¥ @thtdr’ I the smhin@erm%ns@&hts of the
ca at i.nf or ion for rotor position uysi
motG FeliE e b PG oS e e gt pheroit Saler to Mt of
claiinn30 camnienteationkband sipad thehterquentipple ratso with redpeéictbianmverage
%ductl on neans. Therefore, the operation simlar to

’tor "Mat of claim30 can be realized based upon the :
t or giikenr thepnetor geitoolling hppoasive of clain 48 invwphgel, the apparatus

emﬁl?s%@ans%le E‘m‘i:fb%:[én& Qhtu€ ARferRideand cﬁﬂQé’ﬂoﬂhé&e %t}P hedeldt the

i's en‘g) appar atus enpl oys neans

rotabiop(sBgAdn tpransy ar &*erreé:t o e #etfrmweédpltesfabﬁh@éwaee woph rakio, as

" the la@@&tont RAucticl Aleh@) SPRALford GhE WBerafion GUANIANo, tha of O8im 30

eterm ned value for the torque ripple ratio, as the
cangff“eaé’tzf* fP?"é’éﬁﬁB?’?%ﬁ“?fﬁ’éh@”l’ﬁ @PBIHeN- { he operati on

S|mlar to that of claim30 can be realized in

Iespnqgoeqcena\/gefm he outer condition. .Description
|srra & HUMRET e rotor position detecti on

- syste mhﬂ rrotoea@nttm}ae@tg:tifonrsydetxem revgniayeass dor dgeding amotor
positioh hﬁg&fouw Ml ére;tqhgaywﬁémdﬁ{ 18, §tMechi Esepogsfméoalﬁa@ Bgular

possi at angu ch angi n
sperdpthegpinge ayBelwy secelwlawgwécwe ﬁBtftq %QO%PFWII&@EHF aeopracy is
posdiSle. pwgydaﬂﬁmg%mbutl I IdZI ng thlbls é Control with
a r can e nade Si e ressi n,
spedd COMIRIGTHY TR BEPFST fThG® PASURRREIPIOR W@regﬁgefﬂ?ﬁ speed
chamgingbyepaﬂ‘omﬁng fedisich i thetangokm ab@larmﬁ«mved by

per Lor gi ng, ;gg,g B??Jﬁﬁ‘%% undg @aﬁg b a4tk ik e ngt%ﬁxl § infinity

: t he "ex rac on O wave conpone
aftethe exinecton ofjba furdameptal mage cedpdpgnieakeni ng vi brat i on

SUpBr e§fk QArrehP 'Heﬁ?lcamnrédg@éii b$ m&‘{mgsﬁbﬂaﬁ% suppression
decrease in_cost of mptor inverter can beée realized; 4

- contrtlavhsmdand is/beayy. enthab decrenss ik epshel Boley i oREFAIRA Trelized;
fin l4|t eTbe/pﬁaalk lef@r tiebe fnaa& td b (ﬂe\e‘emsheld;ﬁgaaﬁ \i:hcﬂmﬁﬁft@ttakﬁg the
a ar..acgel er on ¢ as as ich i
fact S0 ot it B the pb e ron fRHER g hasrhigsp QUG S the
samp oy gk nﬁtheﬂgml t_rooqrpl ahhegingased_ upon t hose know edge.
' Bri %Be P?e%gﬁd iﬂgenQanasEGEp&MAlg& 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 38 is a block diagram illustrating a position detection section of an

example;
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Figure 1 is a block diagramillustrating a notor
controlling apparatus of an enbodi nent according to
the present invention; Figure 2 is a diagram show ng
wavefornms for each section; Figure 3 is a block

.~ diagramillustrating a position detection section of
an exanple; 11 Figure 4 is a block diagram
i | | ¥3gurat 4 g aableck sliagremt ilbisttabige appentert cantofllingaappdratus of

anotheP e IBIMenf a6oF dh Db he frienPlRefin;I NVention; Figure
5is.a dagramillustrating a change in conpressor

| oadEBHEAGF A assim dhigstrating shgpsem compresserjpadehanging for one
rotafib@ Uf thebohiprasssk; agr am usef ul i n understanding a

typical torque wavef orm.of conpressor; Figure 7 is

& biEGRIEe § g GARA WEFHLn g eTFRRIER o SORItA GPTIR gy avetorm of a
compepsurat us of a further enbodi nent according to the

present invention;, Figure 8 is a diagramjl/lustrati

D wEiR TR IR it SuestrsPada plts Hoptrplig wipestts of a
furthey eanhpidagentmcedrilingtie Sid pgsahdtimrdngignar r angement of an

i Ve g El : ' ck g ' S d a. .

ot e 8 T it Wb 0K MABEA Trhon 4-hRHE o Riue i
outpgkcording to the present invention; Figure 11 is a

di agfR blid & Slaplth nﬂlsm&ﬁlg%tammm%ge&l% oPhh YvekRrand

after cli Bp_l r;gb Fl%:;re 12 °is a bl ock di agram

i || BEredP iy ablag dreeshistrating apsberonelding apparatus of a
furt}ielﬂretdlﬁﬂilﬁéﬁlad&difgiﬂht@ﬂﬁerldéelwiﬁ@nﬁbﬁ}, prh esent invention;

Figyre 13.i.s a.,.di agr | | J.ustrating changi in

- nobiegre 31,08 it Mialrabibg cfient fosbmantbob? orir i apf ater
clipping;n t he position detection section 12 in Fig. 3 is

sna . O t q. rLih 0sj ti.an
it T R e—
further eppbpdizadnt geeoediaata the presest brvestio; each section when

a CP{RFL£38ak a_hai\é.gHﬂn R e ehdrBhUf EhRRGCH O whYR YLaxis
. ,.oner taél on is-driyen usi ng a _position detection
indugtanes by othg mptorh o the pgsitipn defephion segtien 2 indtigd  isisgpdler by

10 %ahan§q;setfod the iﬂilsltﬁ)n]cﬁtdcsioﬁsaitﬁﬁ;ﬁzﬂi a?r amhi | Tustrating
a t or nt r i ng..a ratu Oor1,.a rther, e Oi.I’TEt
accFlrt £ P ol htns serthv eirsleich gpion vhen a

| compCesspy iflngin@ﬂepéﬂitéveﬁnewthamgw doxt evemy ldee evtatibh é¢ driven using a
o f ef ' . t L aw | aj 1ot or

rol BRSO RBYATSE R G5yl B bl

H ime ddpcli diggren iyetrpling @ermotongenirilbrg ppparatus of a

- furthdPEAbbdindehnl acchrdig £ thb PPsefli RGEMARDA. | | ustrating a motor
control ling apparatus of an
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 aecording 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 metor 5,

- 12



enbodi nent according to the present invention. In this

nmotor controlling apparatus, a first AC power 1 is

supplied to a converter 2 so that a DC power is

obt ai ned. The DC power is snoothened by a snoothing

condenser 3. The snpot hened DC power is converted into

a second AC power by an inverter 4. The second AC

powek Vpﬁa@uplpf icaxrenip sapptisdote the mMedor B are glepeckss by @ voltage
detécﬁoﬁ éofRA-1104nd RicaraRE @Jte&mn%eét?orﬁl\bollﬁ@% s"ﬁP Moraeﬂ;snmn

plied to the notor 5 are detected a vo
det"d’é‘f”é ggctign 1§ecélil aalgtvi&ragpaﬁ‘awpehﬁp@ﬁbmd@ﬁ%@ |d8'i?°fé‘§%:%ei°8ﬁn 12is

supllﬂéa tood difRFhtBtRlI QOtha0 ad REIalri20EklerdBb:€ 5 $12Puss Sehd-2Rental
d out ut, framthis positi

wargetngRRgRt Bty GREar R Ahlipt tecriatielch peRensptl mave
compBnean ekirattiamnseatig L4 rangicibhe | fenddmartal Wamlﬁomjionent is supplied to

0 ar . .
al gﬂfﬂ&%a%%sﬁm:é@y gt)a( qhi ac?é; d |"%he Bulip amv%nude adjustment
t@mﬁiblﬁ @nbtracted fromi aoraveragei tzsmrem coxamand bE afsuhuamn sgietion 16.

mgﬂmrmqﬂqaﬁm chiroft BRLEEH FAue a&h@fﬂé&' bodEtS aﬂw%g%gmon

section . The output fromthe anp tude adj ust me
detegien |sa<'rﬁwmsl% aresinpphed fea wrfﬁmt FAnigoRing gectian et that current

contz6)l rageﬂamo@ 1s$ eRtEAGUL 96 a8 €6 bhidth A%urrefDomSiHRE " aBld QfFrent
res detectlon val ue, and rotor position
o “f ﬂg’PgB‘i §HVegF dct i on section 12 are supplied
t 0 &heUbipidss@Of hiad |peringic 3601 clpshgt 7hyS bdub dince UF ERIRE per one
rotafQRL T olling operation is carried out so as to obtain a
current conmand. The current command is supplied to
t he Thaesitien &teclitre seativpr ¥ sddeulbteh asrqvatiorodositidroaold rotation
mg&]ggwc%lgx d@xp L RS uﬁ{lg b qrgltggt{ %Fz%n{; Uk %Lé Ubtor Tge and the

position detection sect tes a rotat
mstﬂﬁ%?l%hcwtm syedy agtlvgpf t}mgam Gesappd atamﬁndﬁct@cp%ﬂe}, Lq),
and YBd fke.t he vol tage, current.of the motor 5, and the

|ns t constants such asflux f the nagnet ,
Q‘ﬁl@ rﬁgf?faelafw&% i diffrentighes the EPglﬁﬁﬁyPeedéﬁoasﬁqecaﬂq%e the

angﬂlhﬁa&bfefa&foﬁntl ator 13 differentiates the angul ar speed

SO al c te the _anqul,ar ccel er at,i.on.
Fundbse RSl Bl cooalPAR ealbFin B e Rtracts the

fundaxtented tvexve h@npmmiaﬂéntaagulwa‘a@etmm@neﬁﬂaemﬁbmm the output of
the ﬁ.ﬁqgﬁ@ﬁtam@ &ofoh 8t ext A6 QcBon 38, ;Jg%m%&%rfaﬁn e of

fundament al wave corrponent extraction section

a fregyengyavhigh de ther sameot? higamefer getatign mugthge r«ﬁcvrtmmﬁ'na% output
whet lfie E@Hﬁl\;\f}q@‘lﬂé‘iﬁ tnlptzajépﬁeﬁaoatsl i9 anmbf ﬁlﬁe tobat@onl JTARE ﬁm@ndmle
: en.the |0 chan of the._conpressaqr i s
ang i Bebplgration A 4 AP LD PlHicn S FE o ogr e s
extratedbed anton witanye bhd ahbngapeficle whinptessar 6 \i4 teict [fer one
tald on nunber is extracted and output when
mta{{ﬁﬁegﬁrthggl C angl ng of the conpressor 6 is twice for one
r ot The oymplftudd cadopstpent section 15 amplifies the fundamental wave

component of the angular acceleration and outputs the amplification resuli. Wherein,
the amplification degree is set to be infinity in the amplitude adjustment section 15 by
integrating the amplitude 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 it is driven with an average torque, {C) bin Fig. 2 illustrates a
motor angular aceceleration, (D) in Fig. 2 illustrates a motor output torque when the

controlling of Fig. 1 is carried out, respectively. In Fig. 2, the horizontal axis

13




The anplitude adjustnment section 15 anplifies the
fundanental wave conponent of the angul ar

accel eration and outputs the anplification result.
Wherein, the anplification degree is set to be
infinity in the anplitude adjustnment section 15 by
integrating the anplitude of ordlnary fundanent al wave

repl@%ﬂi@ﬁ@%hﬂﬂdn@ (ﬁ@eha@%%ﬂihhél%:)ld?@. rbﬁ)rmide fuIt her with
re enc n ki I us es
axi ‘1“0 ’é‘“g’f‘%é ‘%B’ﬁé ‘Zéﬁis‘d*‘r“ WeEPEotrEIEy I'Ffﬁﬁlé?? da%ﬁ)d fings of

(A)(E) @1 Eig i 2)], uad reliedstin ﬂﬁhbf;orqﬁm gl klay ctﬁﬂﬁ@@ho%@ Brdalter than the

h.an aver age tor
-a"miaﬁ? Yetpsithe migfor 35 Fefiric, grfie r gn f%@ SOPITTY, ﬁﬁleefsi"e PRalyogaue of
the 2ompregsdirriat asailer bbhorthe LvpLHge tlorgpee thdhentdrhis i9ncreased speed.
rall f Ei rri out espectively.
Thefedble Gle! drdfian actdéhatidn Wy BAI4 & S nich FERTERL KLY and Yown
to tbﬁwghae)e(o&ébh QPTnpressiom g¢ra)1e,oﬁndathedtmdammehwamecqmmogpnﬂ of the

angaaf V&eelm&ﬁna%@vsmgs LR JQU%h(JhefsErﬂIﬁ&r&@& hgd (&y @ﬁSFlg 2.

(A (D in Fig. , he axial torque o
COﬂf%ﬁ%%ﬁp‘ﬁeﬁW%% @a@@? torgp of fhe mejiey afgéwf@awuehase with
respbéle téTD%]:@r mﬁiai]gﬁu?chedvasseaﬂnp@enﬁ b ﬁﬁntahg\ﬁhi{ hmﬁtere&m the

' Xl a orque o conpr or . 1s s r an
@w&ag}ew%v °&E‘8°n‘i‘ﬁé’ Hest el gﬁ?w %aalsr%dr gﬁ‘éeéld When Sutficient
amplihetecho hegattdgetha gt saferagloes @r atipofensi of Ithm@eed ah-aiwls not

t.
obtafilliae e BV el Vot PonfBHRed 18 (DI TAOR o loampntal
waveformpmrent ngtheaangalmeﬂceaiatatm stillirbmhimge Bhegblape thvhacbhstment
is ca'rﬁeﬂ lolnyﬁl Elﬂet ﬁgplﬁﬁdg g)i_]ﬂsﬂngﬂtgsectg%n SOCQJI&GMﬁ&I %r%atemég]plitude.

changi ng _t he out put torque_ of e notor | verse _
As a;fﬁ%véte stabiliyy ig J@élb@%sitattaaaﬁ wdq whera venfuadanentel varprgmpanent of
the &fguldicadigation padeaRk®r ati on, the fundanent al vvave

conponent. of .th d.changing can b edyc

suf Fet &hen *é*ﬁpl’efﬁsgoﬂg *#lsrmﬁg ?ﬁrwge £RY %wgﬂa af \é/* angular
accelo@attonc arepshifted fiwin bhe thp etlidr abhaagiendpgte® et to that @alsn;e df any
sl hE BB R b BESHE o ol TR 05 St e 1
be Od'uwélb'ebmn@nﬁ@ﬂambnﬁaé weve Sompireme fob ne anghiar adgedgahenﬂue to
resniu%l ﬁﬁ'ﬁﬁé @idthg l&mbfbsgcl}edxﬂ]m)ﬂqﬁxg qu %fﬁ%io%ﬂfﬁlﬁ %&quhQEE dtected

out put _ greater anpl

and %qnamﬂlur& i cpepi ifOZé@g%ﬁm%%MequEPé figpiamentflevave component.
The ?&mm%lakawmﬁﬁ'mmﬁéntocff thk Qﬁe@"éﬁ&'ﬂ@fng can be reduced by
accel eration _bec % §¥\lneﬂ Qe phase of the
such copigpYing Hhgrriors ‘é“ isrefleeisty sefucedngul ar
ac chi the @i bo dinsene oshlgf 1,aHe furdent:l Haee atnhﬁmeﬁns $oertapped to

the %?%él@%mgﬁlgrld ohl};w eld R i ﬁmsstlble ?ﬁyait tﬁe%und% ehtal wavF é: {)clugarlllt is

angul ar acce
diredtly exnlapptd el th@ VOBegeO cénmahf \for bb@amteolﬁnm damegt i current

contrdRite, HELIRON Qﬁ‘éht%lfﬁﬂﬁ 0 IHAR arRCGHE 1RE %Eh B0 ndbiecte® by feedback

residual torque of e conpressor axial torgue_and the

contiollingy apdesstibed abeyge P c*a@ﬁfedt isgeffegtiye thattihe fnpdpgnendal wave

compoaénht 8 Gvadiprelto NRE &rlid cdniiBahle 2 Ghe dorltHIBRTRANIGE tNE6Rgue
' The fundanmental wave nunber conponent of |

ﬂgioonentn
comrg @88 thangi ng can be reduced by such
co riI‘hus) | dohtrgllink hedeéesr enly i the afiindamergak fvaee teompbnent, therefore

delayr ﬁld&%%ﬂ)lhrg:aﬁ @heeﬂﬁé)fg FEIQ%Y gfﬁic@é; Cg)nsatqtlt?ntij}J @%%mewil@llolhng

I'S over
can be reahzed in comparison with the repetitive contrelling known conventionaily.

When the compressor or the like is driven, sufficient vibration suppression effect can be

obtained only by the reduction of the fundamental wave compenent.
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the current command, however it is possible that the
fundanent al wave conponent is directly overl apped to

the vol tage command for the controlling having no

current controlling, because slight shifting in phase
and the |like can be neglected by feedback controlling

as descri bed above. O course, it is effective that

t he Houthdaabont dbscrigtien oolniientmtlanenis evdve ppedodent tif targeted.
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ti1on sec 1 on
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amplitude of the fundamental wave component of the output waveform becomes the
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enbodi nent according to the present invention. This
nmotor controlling apparatus is different fromthe
nmotor. controlling apparatus of Fig. | only in that an
addition section 16" is enployed instead the
subtraction section 16, and a waveform generation
"section 18 is provided between the anplitude

am;;mh&@ Wﬂhemw&b ddfudiiént BeetRHAS! | @st%ﬁﬁtrbéﬁilyllﬁe realized by
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using dhgfedyatsuresp graph (A in Fig. 6 illustrat es t or que
' c hamwégelf no@ntGR 8 eI wakefoith @hta maﬁmx@rén&ﬂ PMiaf e this

case, s R SE LB B s A PR 5o 6P Beiping o
typi¢d &trqaa wiaféfeim pf ae&mprasbSanghveamgb ﬁ:ﬂedch?ﬁmt lmlfe fa®éform like
ure is.fa rai s schenmati.ca
B OB B b phBBalnin R ) Ao hd SHRAEIRLUCA ok v by
makiggnieputingd theoitlee presdure, inlit pressngswmpeesssout | et
- pr eﬁ‘fgu r7exs%nelp&mg%ﬁhﬂ%e(ﬂagx%nﬁllﬁﬂﬂqﬁﬂgaat fngﬂz section of a motor

'~ tenperature, evaporation_ténperature ror a COMpressor
contyplling pejrarabis of ¢ ferkie iefn'b@(ﬂ]lg}ent aqieEding bt e paesent gpréntlon

ThisGAMoF @bhtkél1BnE afpRetuk 8ahpIZBA B YoR &N Eh b riaR 20t 42Ub obtain

tor ue patter iing thos ress wever
DC govels GalbRthans e 70 HTEE a0 . SRAU PG PIATERSFT b cbvp R the
smodtheésed DE3@wet intdl hﬁ&hbx\/ACtphiwar dnﬂadyamaﬁgﬁ;, dddesupptienthe AC
powé}t todgt Hofod'h. b%nde%ugo%ugprgysop Q»I flsl ﬁ %g t#;X pmgt%l § orEQHﬁier a
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4. The regeneration resistor 7 has an extremely great 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 fo the regeneration power from the
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control ling apparatus of a further enbodi nent

according to the present invention. This notor

control ling apparatus supplies AC power | to a

converter 2 so as to obtain DC power, snoothens the

DC power with a snoothing condenser 3, converts the

smoot hened DC power into_another AC power with an_. )
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‘ t hat
enefgi o bErETamAll B b PR A e ST S BRLIESHOy vol t g dus
' t o thig Sisgeliegmatd dlusirotieg afw ortorinewén amégmwe Forgnb @4 gutput,

A clﬁ'pen% ‘éﬁaglggm}er @@M’B?ﬂ %{'%) ﬁPXr?cfjox}t e%W{reﬁar to fBg in F‘ (ﬁ' 8} for a
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whely PRl SR BEmR L SRvard S § 304 Htars gk o Fe britied dge to -
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rrven WI OU energy consu
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How%ver E’or n%[iutiaﬁaxgrg(l)%nsalh: as a oup Qéc%%?thlvgzg wi nerlgé/ rottgtm sufficient
I'nNg nO regeneration resistor.

gaquagnoiSba eptaindd ag tlath ﬂlblwteﬁum egommesna wefvelorm itker(Ba in Fig. 8.
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the waveformof (B) in Fig. 8 is observed which has

obtai ned by clipping the conmand current in the

vicinity of the current of 0. Wen the arrangenent

having a current controlling section is enpl oyed

(refer to Fig. 1, Fig. 4 and the like, for exanple), a

current is properly controlled based upon a difference
intdrgd WEerextinrplec u Copseuedigramdsulbischbtdadd whichdn thesmanbdit that of
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certhit€perftn@igéarorh Ghe in3QRRRG6H V4lge ItendWihe Beilﬁﬁlgcﬂfergam of infinite

: fl aws ds the notor a S out and
consp B BRI A PREOT AL PO BrbRNRLRIR By e Agponent
.oftltelm:guhn'raewﬂerﬁhmﬁecmet he notor. Fig. 10 is a block
di I
: agﬂ]@ﬁ#g}k tgﬁ%%‘%rg#a%{:ﬁ éb@vﬂg%:% ﬁ&lﬁ'ﬁi o %e%ﬁi‘ﬁ? A RledStidH never
becqurwéntbiﬂbnt b¥¢rinzes paseiblec Hratr Biel PW@‘ gp‘pfartatsusequged because the
amﬂiill;lﬁéee(;ﬁﬁﬁ oM LS ARt Blcom@P bhn@lidd, BEd tﬁﬂﬂ‘.ﬂﬁ& 3hdtsr Rfkept to be

Fig..1 only in that a peak cur rent controlling section
drive W.l@ aftmrfqﬁlé Whighdg fogeg Eh%ﬂ"é’ﬁ“‘i“é& Lhe furmit {’Wé’“ﬂ@% %ﬁtﬁs jpverter

deviealb @&or. and t hat an anplitude adjustnent section 15
Bt R T e S
usedgnthit dﬂteeaad}gustcommn berdaliged. 15. The peak current
Coni?{gm 11I 3% %?a%tn!\[g gllaﬁr&%ge Cludert &%ﬂﬁaﬂ(ﬁl Hﬁoxoto Lhe after the
current, uts a conmmand for_ suppressin
chmanﬂ A weenk/lq@nmapd W@vefseﬁe erigpitorthe elinmieg isjlugtrajed ae(s) in Fig.
11, AXCEEHSentZoMB 4R WiVe foPmi sTteR tRY LIPSk /is ABLRFAT D88 (BYin Fig. 11,

taking the limted
respectlvelyg This waveform is a waveform which is obtained by applying a signal for

removing periodic forque 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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current of the inverter or notor into consideration.
The am plitude adjustnment section 15 receives an
anpl i tude suppression conmand, and carries out
processing for-lowering the gain by renoving a val ue
of a certain percentage fromthe integration val ue
instead the realizing the gain of infinite

by digripgrepdnaealiresin theamplituds sdindmenhipcting Py example.t hat
t he WhHas ﬂi@ﬁ&@forﬂﬁ&ﬁA@ PR @0 becodfes ifR@h&NGhRF and reaches the

ccel e on, beco eref ore, e fund
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the GHERE cdrfont 36 HORE 0 FE RS Fnbliforo et pfieid hay; the peak
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¢ foFfe cApngpe AROun LRttt thadvafymaRigbr srefopppRgot of 0
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. f t
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anpl 1 tude adjustnent section, for exanple.
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urrent 1sr he "aver
Therm*ﬁlﬁtoaudﬁf@atmysqcmm &2 sommerts h'éuameptage to @x&rirqemreetmmmand

and\bﬁgﬁﬁs H$6109pddNgorS Hﬁ?ﬂaﬁ%ﬁ& Qluh Bick éo%@tearlﬁ b @xdrhjie.

carry ur.t er this case
f und’ ég‘ns]ﬁtlﬁla ‘i)\%ﬁfémc‘gl B%té‘?\; l'l‘?gﬁmﬁé“ Suepid f e"@’F R H‘at the

q-axd€)] il dhatB0€ @..qt Jfaﬁ\etdi&br I5rls tsheillab by aoc@sithah Hat détbﬁl_nned in the
p““%ﬁo din%ecﬁon sgctza (1:'1{ iéb?tng PF} 30?1 e%t Fe tsgcrt%%elf (I?ialg%ég? I(l)lf this
figufe, avaisé & iﬂ@elpateg thhelopé m(g@dmlmmcmnedaﬁﬂemnange@ge of time,
As if lugderg:fooﬁ froth ﬁﬁsoﬁé;%rg' sﬁgéﬁmdtbd ?’E‘%é at deﬁ‘zgjl ﬂﬁ&v@ﬁlg the increase

control i ng appar er enb

of logd ¢ ofigi Hyillugtratee Sﬁ}eééié‘ﬁtwﬁvﬁﬂ‘;’@ﬁf Pfc?ﬁchrmc&mw#lﬁv the compressor 6
: havﬁl%nltef)gdlﬂﬂré" thrgtd @Bﬁig‘ﬁ% ftﬁf Sk Bhe mtaﬁéﬁ)ﬁé dnﬁé}f‘ bﬁréh@ﬁg?ng the
otk QoA O e B o eI el s poBisY bt pion 15 When
there &6@110/&‘5'011; {1 dutpytubrghe cmntﬂmsearmlldmugiﬂlead;m&tem htad torgue so
that>fie ! Fotat 1c:)Ln5 speerﬁ cﬁa%%ttas Qo QSI B 3l 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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detection section 12' controlled based upon the output
fromthe error reduction section 19, is enployed
i nstead the position detection section 12. .The error
reduction section 19 has a previously determ ned
magni tude of a torque changi ng anount of the
conpressor, and conpares the torque changi ng anount
torgun ip greabiltefertth (B) id #igrid]. n edxdytiieu;er@e changing Behfidd oat wlyich is
sm errrtﬁﬁfx 'tﬂ(g a&ﬁmgis Eor cagie then;%r Sco“;rgﬁi 1 arried out
: etection section rec S I'n response i
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ad}lpﬂﬁlagé:qwmehamslﬂ he same to that of the output torque
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ress under st ood t hat
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omt he ont

St Poret iR st e Puly oot Pt Rt orve chasging
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correction o sition detection sectron
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cons@mcflgtix og)t}é%?tgpreﬁmﬂ 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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error exists in other instrunent constants, gains of
the current detector and voltage detector, therefore
error reduction for those can be carried out with
simlar manner. \Wen error is generated in multiple
paraneters, respective error cannot be reduced.
However, the position detection error generated as a

the joad ghanging rafissusiegthegaformatior gudhas cugfenstangular gpeeflor That is,

the %Xﬁﬂpxh %eteEM&F eWOL Bar bP P&dcb @ And The Qﬁée@rhhﬁﬁﬁﬁg @i b§ prevented

ther than that of Fig t here usyal
fm’%g&“&%ﬁ“ﬁé I%&tqdﬁﬁt’&gt%%‘ﬁefﬁr of &FF B‘PS‘%‘“}) B%tie‘ft?"é‘n‘-‘e&fé?‘b &%/ i s to
maled BFq@LeRingipOratio to be SiRORSgud dhaBingithtib 66tGb ehamiar speed,
n of error of a paraneter. Therefore, the error of
C“”Fﬂg paraneter can be reduced using the correl ation.
Fig, 15 is a block diagramof a nntor controlling

apPR,atHGe Aondor éﬂﬂ%ﬁ "has %ﬁ??a‘it Con e '?toé&ihr%gaé & %}ﬁﬁy can be

present 1 nvention apparatu
impmeeﬂ anédecreasenn cénb cmb@reabmﬁ e |thtgwimsa.rcam§9t isebnirplied so

as th E\ﬂ}pr@ég thé ElS’Jed ﬁ%ﬁ# 8 5)%&1 &?q&egchaﬁgﬁlﬁ' ving the

ut fromt ust nent “séction 15, the

det be WG@@PP @ﬁflalnaﬁdlaﬁwb%@msaﬁ offprtgch that adiystigent can be

carriddS b dot NAutPERDE ARIUEHEONoR@E! Witk Lfbatelh Sm@hf\ﬁfe since the
eduction section 19 is previoysly set_nost, pr

fanqagpental wagn eiRRpReptof aogay égﬂﬁﬁ‘igtéw gHill H&malﬁam "an output

torqap eeil, arﬂpl[tlixdél is nd mﬁtamadwlhsh i @%@mﬂt&r camelling tthe Afndamental
r.que cha n rat 0oto

Wav? ﬁ:gmp?ﬁed% of Cngeﬁg F}hadlg}ngt Iang tg?t fm ou}:}%étpi%ﬁ g 119801?%8 8 able with

ampdibglel or s¢dedpinog rthat funfhaechipd d wohanginpgnedt tofiethe angular

acce?e%'&?&ne&ﬁb%ro @héxfth@%k@&@hﬂﬁgr RS cﬂ.HB ltc%nth @e?hzed

constructl conpressor.
chaige inyestion pEclaiond hesHwrefiseti %mllwmfgehof@hﬁp@ﬁcﬁrwgmm 2.
UPORhE hﬁv@ﬁﬁo%r b klaGRN§liHalks Ofhar AR edisthcl %iféc@tﬁ% itRatFlafl. aRurate
duction of . the position detection err
con i §

T SETPeRaRing ‘tﬂ’rer'i‘”é‘ﬂ‘e DEILE B AP HYFP! °B§/ “‘BHJ’F?@FW’Q‘*&B“

mnn&ﬂtbﬂ&mbﬁmduﬁhamghngzrat|o using the informati on such

as gl rnel{rléﬂtmn giu laa{m S q]%g h-lz-ll;]%ttelll%ic {al#?:@ s%gﬁc' &Iﬂiogn accarate

det ection err be “redlce
contctémgnwrmsev@hne@b tlfertmnue@bwmem can easilidpe lsrsmedgut and has the

eﬁ‘eo@@fnﬁf@tt%hé%fof%ﬁﬁnB%?'cfa&zgri’. detection section 12 30 as
make a _torque changing ratio to be the tor(g

c h aﬁb‘? myeptien ?f ckam § hasioharagtrgistig effesy sueh thatﬂ}e#’émof PqYRey for
“the & RYARLWiPRinOIneGbfitith bebrsesCiha fRG Rivasds he @idt@Clrors WEdinverter

th tability d [ .
oo ot B b a5 B ol B L 26 DR DR saing
pow@aah be lréadiked d’)y uaﬂ;zimg tbel pq@nmtmin pospeastk wkdhgi ng due

to ’k‘f?@?mlegﬁ &p ALy (%;bﬁhém&gffem&h tﬁ£.~,amah§ e MRSnging

charac erls at adj ustnent can
due tocthe deafl Goxe cﬁ@ e gappretseflrapddrasdhe p 'ECt sigritag éo that pf claim 6.

gr eqi e fuv@ﬂﬁ!n'x toP' gﬁuﬁ R4S Eﬁlﬁantﬁﬂwgﬁéﬁ; ghenave determmlng the
conponent of %%nar acceleration still renmains

currett capacHyiof PeweEAYisEs Phtheiprerterds be £renier GBRciY{R aomec?ﬁd at
all sé that dbdrk&degRlcodt@hn baR&GRIzEA1 t he fundanent al

The invention of claim 9 has the effect similar to that of claim 8 by reducing the

amplitude of the output torque changing.
The invention of claim 10 has the effect similar to that of claim 8 by changing

the waveform of the current, voltage or torque command into a form having a lower

peak current with respect to the average current.
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wave conponent of speed changi ng, and that an out put
torque becones stable with anplitude for determ ning
t he fundanmental wave conponent of the angul ar
acceleration to be 0, then the effect simlar to that
of claim1l can be realized. The invention of claim3
has the effect simlar to that. of claiml or claim2.
The Thevinyentisn oftlairh a1 hasitheadfectwimiot brthet bfclaifd Bt

suc Wﬂehﬁbelﬁfbna&%ﬁlt £ hﬁ% Qltu{rglzl!ehgg gﬂ' dt &alp ﬁ%{t%{a accuracy in

t he torgue changi ng can be carrie and
rotog pptipn %‘ieﬁ‘ilqlh‘?anth? 1mpEeveds and t&nemnprqypm@nmmnoatrommg of a motor

is rdali¥@nt i on of claim5 has characteristic effect such
that_an accurate controlling corresponding to the .
t or Eﬁﬁ'@ Ippepiig Ay claim 10ty shaacterisiiq effechench thati thraredugigon of
the efféctioh oS it drivr ch® bé Paliz&f with abdlrdcyPhnd®ha 1k ffectREnilar to that
ofcll nv§Et| on of claim®6 has characteristic effect such
fHat“the f1ow of power for the average w thin one
r ot &hi dmvelntion wEclainh @4 hhothe effat sisnilaf@o HRHEQF chir® T2 R Rlajim 13

basééﬂ)ép%ﬁttﬁ raseI‘AE t the DC voltage does not keep rising

e reg eratlon and that saving power can be
r ealfhe devepiionof ¢lpin h@hamﬁler@ehﬁmhr tmthpoweelaas 14 based upon

. the fo ﬁpplgt’&ld %ﬁ%ép@& tgfan%lvéll gmeJa& characteristic

ect” such vol tage chan due to the dead
t| nr%‘he dﬁ"%‘“@u%fﬂéﬁg hgp thp a%ﬁ'etch simflfrety thatrpf ghimold in

corrédpahdedice Gﬂlﬁltﬂbﬁutermiﬁhﬂl&yent' on of claim8 has

h
Cur B £ AR P SogF T e DAEA i eE Eioh fUat Eigbilep can be

1mplbeecgamhﬂ<&:reaﬁa pﬂﬂist dani e rﬁ@lﬁzeﬂﬁﬁﬁ&dth%tvoltaéd cﬁﬁeﬁthﬂt:ontrolled s0
i,zed. The.invention of

as todﬁ%gﬁjﬁe%g ‘aﬁe Sg’e 'ﬁ anp an%c‘f ¢ to FJ'Id APT9YS SPRIFISGF ¢l aim 8 by
r edilibé inyentien Ofa:hpim 18Ude cb&rachmsuu effedt stdr Gae adjhangentgan be

carribf eoﬁtn\f(ﬁ'n'i)h%tﬂlf)%CJr@o nﬁ’u? mau hﬁsltﬁ V%r?ﬁer Salum)lltﬂ%ﬁe since the

that of claim8 ng ormo
fund EE’PP@AtW\?quMQEEI&roft@gqlfé fweﬂﬁmwnu shilbremding when\am gutput

torqe Jvﬂwainphﬁ&ﬂ%s @Yt S Rne dMhieh! i€ SR8 ent ﬁ)rtcgﬁceﬁﬂg Hﬁgﬁndamental
current f claim11l has the eff

nventi on
wave pighihent o el HRLE G Tt rat o0 F P AGB PETomER tRbla vith
amplitade c fiar aleteemiisibj ctlef ffecdansarthl tdrate tcbﬁpafeeaur 8 the N angular
int rove
ool D980 LB 500 o PR il
Thelhenipzentionrpf efaing [18 has !Llse qf“&st s;halaam élai: of dlainmel f @odlaim 18,

suChhd Bentibt® of QENGL 2® magfcham@eﬁ%{ceafacp B8 @ﬁe af T deBlrate

ﬁn be realized with accurac has the e
controilipg cgrregppndipg; to fhe &qrwﬁlﬂlgmgr@m hevarriedeitoand hag theleffect

similha® thheoifiect7? &iddimars.to that of claim 12 or claim13
duonthet u p The jnvention of claim
SHPRBs PLePi T Paf beacferietsr S Bbp AL At cgp goturate
controlliog cotlhamhdmu;e thd ppdee dahgimgwiah RasiBsipoiritdowt) and has the
effectRR5E06 tthg{ %aim 17 or claim 18.

The invention of claim 22 has characteristic effect such that 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, and saving
power can be realized by utilizing the regeneration power, accordingly.

The invention of claim 23 has characteristic effect such that voltage changing
due to the dead time can be suppressed, and has the effect similar to that of claim 22.

The invention of claim 24 has characteristic effect such that determining the
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The invention of claim 16 has the effect simlar to
that of claim1l4 in correspondence with the outer
condition. The invention of claim 17 has
characteristic effect such that stability can be

i nproved and decrease in cost can be realized, when

' vol t.a curyent i controlled so as. to,syppress
curbdhE YR RIF porfit deFidts oS HNskfer 18P, B ot apaesy o Riicnoeded at
all $Q~ﬁh@hﬂ¢@¢ﬂsgin oishian Megreblisedchar act eri stic effect such

t hatTlfédian%t%an & Qg reGiLds' &l]g.e%& .I.i.garilag-% Q;ﬁ;tt b ' dad 24 by -
- output torque with greater anplitude since the
redpging Hirererlitudmefdhe ovipyh soraue thanging. ar accel erati on

SUi |Thel iRGBItHE oMORn 38 b the bAL Yhnills! i |
ot, .obt ai ned which is sufficient c?ggn%ggntgé | ngfc%#eiez‘i ¢an be

realizod b hieging %V@Véﬁﬁlﬁoﬁéht* cgfrenh Selaghemtorqity, comppand into a
forth hatinga 10wéripehk tRFraMOw R GOTRE: 18 kRO AR rifkd dhrreafP! | t Ude

for eLernining t he %ﬂndng al wave conponent of the
angUi§invengion egglaim 2 potasetigeisgmilpnte thagolslain 6.
si mTharintentiohalf chfimc2sah#s dharaébribge éffRt bd@dthal BBe accuracy in

' ' laim. 19 has the etfect sinilar ta th
otk R Bl Glonfil P nlind woBii R p Seneeslipgl » motor

‘is rqadigedshar acteri stic effect such that an accurate

con ;)4 ' 0 e i can..

b coneyi cBBoRIF LR A0 Dk ok bl U LI 1 g of
the affortigp pfthgerior grmbepalizedewith weawr ieynans¥ has|thé effeed singlar to that
ofclalhapgcteristic effect such that an accurate

controlling corresponding to the torque changing can .

_ easitT{bﬁ THEREER ?‘i; Soth realiprs the stipqysimirite éll'até’? fieim 28 pp claim
29 biabeal upph thé tirguelripgle cl aim 18. The invention of claim

22 .char.act eri sti,c _effect, such that the flqw of

poud e FRRBREPYLT bF aSuhB b B Ptrito st SR A0 pased

~ upon Hpjotanaairdde rafbie with tespéat bent heerageoequecr so that the
DC ‘I‘ﬁle tiﬁgz%tigﬁ%? cﬂﬁ’fa &;‘E Fehzbs NP eﬁ'&:@ 8 xﬁﬂ&hf‘tﬁ that of claim 30 in
regeneration, and saving power can be rea rzed by '

corrgpppienes Withithe puigeFMdEioN power, accordingly. The
i nvention of claim23 has characteristic effect such
that voltage changing due to the dead tine can be
suppressed, and has the effect simlar to that of
claim22. The invention of claim24 has
characteristi.c effect such that determ ning the 22
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. The invention of
claim25 realizes the effect simlar to that of claim
24 by reducing the anplitude of the output torque
changi ng. The invention of claim26 realizes the
effect simlar to that of claim24 can be realized by
changi ng the waveform of the current, voltage or
torque command into a formhaving a | ower peak
current with respect to the average current. The
i nvention of claim27 has the effect simlar to that
of -cl aim 26. The invention of claim28 has
characteristic effect such that the accuracy in
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rotor position detection can be inproved, and the

i nprovenment in controlling of a notor s realized.

The invention of claim?29 has characteristic effect

such that the reduction of the affection of the error

- can be realized with accuracy, and has the effect

simlar to that of claim28. The invention of claim

30 realizes the effect simlar to that of claim 28 or
Claigsai m 29 based upon the torque ripple The invention

of claim31 realizes the effect simlar to that of

claim 30 based wupon the torque ripple ratio with

r edpect Atmoten cantealbigg ntethogufer calivelatimg arieinstion ffor h apier position

. 32 realizes the effect simlar,to.that of claim [
“Sm%8r°%‘rer§%8‘ﬁ§c¥ﬂ%aege\ﬂ’?'ﬁe%tctﬁé‘ BUPE AL BR s %L%‘%meg’:e otor, and
contfdl$MbE Fblta@ v Codrént Appliedtth @t hetor eRbd ot the galéuifted imbrinmation, the

for a raotor position wusing a current and voltage
methog, compHsipg the stpdy  and the i nstrument constants of the

D ReAucif e aFQHoh OF 8n ERE: HfThd RSCurREnt SHMsiAR oﬁﬁ’@hioﬁ,e&% error

t he notor based upon the cal cul ated information,
of apaseiod conprising the step of; Reducing the affection
of r | :
o el ot el SHLATER NS BS pheBE B
voRt ageAbmsgedconpoling mastiaet srseisforth ipelaime i f wharéinltibankethdd carries

A notor confrollin thod as set forth in clai 1,
out thiA EFFHPTL b2t ohi Sor o the pHBmasy Eiats thg fpgtor, o the
erroxaéffaes%ﬁdoi’ﬁrh@ﬁaﬁ&ﬁirﬁ[’ﬂ%ﬁdi&fddv@ﬁ I nstrunment constants of

the notor, or the ‘error of a sensor when an ordi nar

| 03d i sAdRqtorgontrglling meshaghassefrfortbin ¢lain het elain aswlsfzseiﬁ the load
of tﬁeofntotbr! i9 L(ﬁh e;sopran(al @ferﬁlggtpﬂdm}g({u%#’] g‘fehz?ff cﬂ@ﬁj of O[ile teﬂ%r of the
not or an e netho r

i's ac ressor, educes the
instrafésctonsiante bf theemetor,cor thé etfrtveof 4 pstsonnEiringciba sogne sipple of the
the notor, or the error of a sensor utilizing the

compr5?tie ri pple of the conpressor. 4. A notor

cont r ol Airi@o@nteNingd netifid dsQet fOrth i i B) wherdih @icBhthod adjusts
the nethod adjusts 'the instrunment constants so as to

the igetrusmant genstanisofop@retordeigsminer s targuayipme Fatippwih respedfo an average
venage t e ] . .

ora BTSRRI R G B, AL i pcion e

calcudates inf@atration ffrar mdripositibo usiag thot @rrepomidt vobtagaisprigd ttdh éhe motor

urrent and volt applied to the notor and the
andﬁ%ﬁé%f’ffﬂws_ coggﬂgfgﬁggnﬁfort he motor. 5. A notor _

cogt r ol Al i@oMBsttMirsSmedbd fa8 lsbihforth i6 | chdif B, wiidpéih @hé) determined

the determned value for the torque ripple ratio is a

valug o1 ibe degue pipREdatio iv 8 ekl ipj copresponglengs wighhat least the
takd e que, or current. 6. A notor
rotatgoglns?%ég?ﬁrﬁﬁ, &urfeff

g apparatus for calculating information for
a 6.0t or Apostot camtrolling apparatus for calculating 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, the
apparatus comprising;
Affection reduction means for reducing 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.
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using a current and voltage applied to a notor and the
i nstrunent constants of the notor, and controls the
vol tage or current applied to the notor based upon the
calcul ated information, the apparatus conpri sing;
Affection reduction neans for reducing the affection
of an error of the instrunent constants of the notor,
or an error of a sensor for detection of the current,

vollt ageAbaeted cwﬁm@&m%w. s¢f lertiyipplaim . gheregpthe affection
redugt[l n meél Es 8& gn YPREL %ffgiloﬂsoisﬁl'é S tdF P instrument
erern ectlon uction neans
conslmtsrofdss molbr toln ﬁlerembu of a smsafwhehen afdisoy land ipdritdne
erpor of t unment constapts .of . the notor r
ChEer Ol SonELlHEE AP Rare Brreb PR FF T S8 Sy fpdgpd of the
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6 or claim7, the load of the potor is_a conpressor
the ipfEmengoopsBisof 17 mefat Of hePriopaiha sogetilieing e torque ripple of the
combieigEtion of the error of the instrunent constants of
he notor, or the error of a sensor utilizing the
t o9-que Aj rpcpibe corftrofling amﬁume@s&;t forth inAclpimp §r wherein the affection
rth|

reau il o od R e ForkBhin St e TR LS o wie

resp&® RS hraieBageGoREe tObél @ pasdaicnninad valueUle bid@pdectorqat ibeing observed
with respect to an average torque to be a

fromy SROLIRIch Calculales énformpption fery aa@)éortmﬁlaaé upiag thy EHSRYapdroltage
appliell 818 nitRGdn@ bt GRLaidlaals®T tehbrat i on for a

rotor position using the current and volta% applied
t ol@.he mm@tpr eerdrofling anpstatusrasniet &afs tnaglpien of Whh@m the affection

redu&?on ﬁne eén]ﬁo Py eralu% t erterI%Heh N C%Pr@%ro géln%{e Wi gtt I ti‘ng' rotation

erern ection Ion nea

speee,ﬁpﬁqay,sor auirarlt s thiedeermimeddalue forahe aﬁ@mﬁi@m@auw t h at
|'east the rotation speed, torque, or current, as the
determ ned value for the torque ripple ratio. 25
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