1 DESCRI PTION DRI VE UNIT FOR COVPRESSOR AND
REFRI GERATOR TECHNI CAL FI ELD 5 The present invention
relates to a drive unit for a conpressor and a
regrigerator. BACKGROUND ART Cenerally, refrigenent
~circuits for use in an air conditioner are constituted
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2 Concretely, Japanese Patent Publication Kokai No.
7-180933 discloses a refrigerator according to which,
the tenperature of the oil of the conpressor and the
pressure of the suction refrigerant of the conpressor

are detected and, according to the detection result,
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3 DI SCLOSURE OF I NVENTION First of all, a first
invention is associated with a drive unit for a
- conpressor having a notor 6. The drive wunit includes
detecting nmeans 16 and 17 for detecting the current
and/ or voltage of the notor 6. The drive_unit further
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i nvention, wherein the internal condition predicted by
the prediction neans 28 is shaft abnornalities or poor
| ubrication 25 According to the third invention,
occurence of shaft abnomalities or poor |ubrication
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20 detecting neans 16 ansd 17. According to the sixth
i nvention, the current and/or voltage of the notor 6
are detected ina notor drive circuit (e.g., inverter
circuit). Based on this electrical information, the
internal condition of the conpressor 1 is predicted.
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sixth invention, wherein the notor 6 is brushl ess DC
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15 seventh invention, wherein the paraneter identified
by the identification neans 20 is notor driving
torque. According to the ninth invention, since notor
driving torque is identified, refrigerant pressure
etc. in the refrigerant circuit can bg estimated from
this rmotor drivVPRPIEEPHRE! UIHMA PEERPR  HVER B RRe & 8¢
is provided a refrigerator according to the sixth
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15 corresponding to the refrigerant tenperature and/or
refrigerant pressure of the refrigerant circuit and
t he degree of suction superheat of the conpressor 1 is
set beforehand, and such that the degree of suction
_ superheat of the conpressor 1 is derived based on the
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of an inpact |oad fromthe higher harnonic conponent
of the detection current 10 obtained by the detecting
nmeans 16. According to the fourteenth invention, the
hi gher harnoni ¢ conponent of the detection current is
anal yzed and if an abnormality occurs in this higher
har moni ¢ cCONPEERHBUEPNHAP PUhAARSHTAAC WBR/AENT BARRATR PULIO 218l
a current wave forn), it is then predicted that an
Suisedipplaey) NoapPSEAC HSSTHEIAO alind? MRlISeiE8oRPIMBIGUP qUoIsoLIqn]
conpression has been inposed. In a fifteenth
100d dpventpoon gzt Steeer usTprpevd dad parer ‘of rdiger aioyo aseordeyigst 91
to the fourteenth invention, wherein the prediction
suroWNBARNSIZB anr £dipotis)@e enfranemaismoyy mpaaiv FoapeshunomusbeSie
amount of distortion in the sine wave of the higher
oty o) BRAPIALE 16RIPRNRAE RiprAdel dehieg uomue kil Rbe)edt v uj
: According to the fifteenth invention, since the higher
har noni ¢ conponent of the detection curre@,ggi'u%pgl;mgspmAB
anal yzed and the inpact |oad inposed on the conpressor
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According to the sixteenth invention, since the
internal condition of the conpressor 1 is predicted by
maki ng a conpari son between the higher harnonic 5
conmponent of the detection current and its reference
_ val ue, the internal condition (such as poor
100d sebHPRSt T ofPS6R I QquicH? cHhPEEEEISN) 189101 he@ o B spRiy peds
can be easily predicted. 1In a seventeenth invention,
© Suipphexe ohBIqrawsdpdomw ¢f ksyied gt ©IST abEe ¢ HimEp ot s hrezsseldmoo
si xteenth invention, wherein the reference val ue for
pmbitpve pogehiiodrijanodemans 28 1nussdl1ssgtiinamacgppdangpeovdyt h
~the refrigerant tenperature and/or refrigerant
pressure of the refrigerant -gijeg poiyrosle @ospdbng foykhenbio
seventeenth invention, since the specified reference

Suranyaldeul &1 $64136C0E djon?em Fheyseeldid@es@nt LerRs@idY @mbiy
or the like of the refrigerant circuit, the
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‘I ncreases In anh eighteéenth inventio there

03 8UIPE&\6‘ed4%Qm%3 Vﬁf;{ b RpA A ﬁc&gﬁﬁ'ﬁ%r}s uf Qﬁ

nventi on erein‘the inter condi ti 0 pr egﬂ'ct eh by

the prediction means 28 is poor 'uf&hﬁgﬁioﬂﬁﬁfghkqﬂﬁapmﬁ

conpre33|on in the conpressor 1. According
S uol %F?ﬂ} |nvegt|oq o éurence q{gper |UQL}C%EH§n OF o
' oK CSfptesdnt 8 Sé’r‘ Petabl & AEPTY poset™ o
lubricatjon or |i |d conpression is 20 predicte
B SVt RerePy ‘f‘hérf"ﬁ%dfgmg" EHaA e“qTHPB"%PrUéSWéPH}(eHIQ%I@P\H%”EP
condition_to avoid severe danage, a ni neteenth
AU PYIERETD A ICERRES 78 B?Waeaosawdém gj’éIF HOP8RE or GHHGERT
to the eighteenth invention, wherein the detection
ySiy §BH URS BRI HEdBy ANHIO IR Tl HEHPanEe 81 PHE JO o3I o)
current of the notor 6, and the prediction neans 28
10 ompggddi Wesedrger p%ﬂ@ﬂglaémpub@l@ﬁtli@nmﬁrpw LA ENT BAPPBSBI VA U0
of the conpressor 1, based on the increasing rate of
paskq péfes b aTId] ANUCIRIS SATISOOHIAST ipplitdve) dgr ecEimgoImans
16.
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9 According to the nineteenth invention, since poor
| ubrication or liquid conpression wll occur if there
is arapidrise in current, the internal condition of
the compressor 1 such as poor |ubrication can be
predicted fromthis rise. In a twentieth invention

10ss2Id AP e ?UBPWF@IéBI éZrSé‘FP‘iug‘é‘P?E’(%?lda%’élo‘ﬂ?iﬂﬁg UPHUpHE HUil o)

' ni neteenth invention, wherein the refrigerant circuit

01 SUIpEORE UPFHEET AN EhPIres eidgdlr HAY! JEXBErIhYRREAN22 WAl 23
for detecting a refrigerant state. In the prediction
means 28, a stationery current for thgrrononis j rossexrlues
steady state is set based on the detection current

o1} Jo alvrapmed jdy o eyd @sedt nngong ags 14 Geandybgsaddarn tthgeys o)
refrigerant state detected by the refrigerant

10 s1eded@edohi@ FEans ‘2dsedd 12350306 thaekfdwepfudis@itiet gl Oipsid
or liquid conpression of the conpressor 1 is predicted

se ol wRiiSdr COMPArusAhaLat WRaA-hhienptahi apagyipesdRent
and t'he detecti on current” obtained by the detecting

means 16.-pdeqondiigq ey Yyl YeRiAltcbIERS bBR Rt

stationary current is set’ base on the detection

fdod I I '
- om wohEERlog B iR RE SRS PO PP PRy RO e ow
' rrent t as.hj rel i.api Lity.

or 3Bt SRR ] Bt of Sl R Pt B SRR it e
and the detection current, the inteknal congition of d
the conpressor 1 is predicted. As a* 7 &aUf HoHUHEN PoIoIPaY

' internal condition of the conpressor 1 such as poor .

St UONTIHANE APPEIT OBT dar @Bl (R Ion CABHIPACT ! [} msas
twenty-first invention, there is provided a,

A4 r'BPPng"éFIa%?oTr 1%?@86?‘8??1@‘4% 80 TOREPTR TP SRt (1 YHpr0r paygnuap!
wherein the prediction means 28 predicts poor

oY) PUR GHPIQEBANEF U GEPHIRD P EEENeN oI UP RESHDNp AEEEBHAH Y31y
based on an increase in notor driving torque which

SEY 1oRfBBeaBD W) SPREPHTIE PW AV DRI AHBBPEUAG I RYT] °y) Jo enssard
twenty-first invention, since poor |ubrication and

1uerod g fadnie2Slgantey sf e vl pee cabIdf Tuheipe1d19Washi go peseq
rise in notor driving torque exceeding a specified

198 st vabae, Leh@idinteenmmaluogmirdint iponoaof Aiuke compn 638prodtysuch
as poor
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10 lubrication can be predicted fromthe rise. In a
twentysecond i nvention, there is provided a
refrigerator according to the twenty-first invention,
wherein the refrigerant circuit is equpped with
refrigerant detecting nmeans 22 and 23 for detecting a
Us3q FRIF Mgkt antoSPEHEO0 |9Y1 tIRe USHIPUS| IBEIQH! AERES PSHEEIOJUI A1)
_ stationary torque for the notor 6 in its steady state
U0 pogey] SEMIWSRGEdPORISthe) at sresdr ueppgpordrguegoiwarenddd ednbyord
the identification neans 20 and based on the
oy} wogfiurgarantopiwteer detypeiedsdyydine wefiubger@ntoy-Ljuam) oy 01
detecting neans 22 and 23, and the poor |ubrication or
Furpdobe uiogkrednpyres pbpn ool st hespompnessar ytiohss-predic g by
maki ng a conpari son between the stationary torque and
the notor 10 driving torque identified by the ‘pa199j01d
identification nmeans 20. According to the
ArrpealRRt e §CaHek,] tdiQNagmiAc ' y i
LA et o i T e e T R
oy 181y @ERARTLLATRE! 8k Lﬁlesou.reggﬁcgﬁf ?Qﬁug{xgé\f%ﬂhel@srsa}ﬁﬁoo o)
1k urt,  the ationa

e of ‘the'refrigerant cir ry torque

ooy S B PO i B O™

ween
torque, the int_etrnn%I cgpg%iitjaon of th% corrPregf?or lis 4
predicted. As a'f8saItTeHE APPSR NGHEIY U EREFA
- Jc%nﬁc{essor 1 such as %oor %\gﬁri cat i ondi S predict %d
PTAQUSPH AP Y RTRER (PRESR YA A AP BRENT Y FHPHAC i RN E TG STHEHE 00
IS provided a refri gerator according to the ninth
IATIRENTIPHHOC WitetEPH EABOPPEUPHY FEHWEaHSH BB B UHipituoms 1)
i nformation such as predicted refrigerant tenperature,
01 BUIPYPPE JAFEART I &% BAPIR 01D 5! PHRED | ‘UBRH/EN | BHISsEWP&1 Gf UL he
shaft is outputted, the user or the | ke can grasp the
i nt er nal "RORHIEIDH bIOFREBONPHIOSENIEEOH RGN OFRPY). U nsar
25 In a twenty-fourth invention, there is provided a
eSSV rBPRINGeP dFeRIECERY WP RESTPPANITNNTIDT Fieent Fomorwion ghireaur
has protection neans 29 for protecting the conpressor
27} pue ‘91| QU] IO 9 JOIOW 2Y} JO jusumd 2yl wel paioipaxd sty 1osssidwod
3Y) JO UONIPUOY JBWIIJUL 23U} “UOTIUDAUT YJiJ-A1uami oyl 01 Surploooy
'] 108s2xdwoo oy Jo uoneiado
eanoetord ' waopsd o1 1 Josserdwos oyl Jurtaup 10J 97 sueswr Suijjonuoo
IDMIOAUT S[OIU0D g7 SUBOW UO0I109101d QY] UILISYM ‘TOIIUSAUL q11no;¥&1uem1 o1
01 BuIprooor J0)ISSIIJal B PapIA0id ST IOV} ‘UOTIUSAUT ()J1J-Ajusm] B Uf
67 Sueaw uonooloId oy} £q
pa1osroad s1 1 10sserdwon oY) ‘UoTuaAUl Yunoy-A1uam) 9} 03 JUIploooy
"PR1093ap 10 pajoipard wolewiojul 2Y] UC paseq ‘uonerado Jeuriouqe
woly pojuossid ST rossaxdwod 2y} JeY) SUBOW uraioy pessardxe | Jossardwoo

oYy Jyo uoposjord oyl,, 1Byl PoIoU oq pnoys 3 gy susewr uonoipaid ay)

£q peajorperd 1 105501dWOD 2Y) JO UOIIIPUOD [BUISIUT 9} WO UOTBULIOIUL U0 Poseq |

1T

qe

0z

15

01




11 1 based on information on the internal condition
of the conpressor 1 predicted by the prediction neans
28. It should be noted that "the protection of the
conpressor” expressed herein neans that the conpressor.
revented from abnormal operation, based on the
leanF’g?h%‘ﬂli B PPEH 29 SINFES Het dctsq1d5uonc 29 @i ITed vt 1e0910]
twenty-fourth invention, the conpressor 1 is protected
01 SE PPUIRE Wt 6 extt SBRPHEE0IOR0Id PH) AT WAGME yudrifdamn q1mog-£jwem)
invention, there is provided a refrigerator according
syl Oltﬁjﬂpl‘@wv\mwly@ﬁﬁwt tpepmcedtstompymhenmionut herprpt eati on
means 29 controls inverter controlling means 26 for

‘udnerdngyt he Scoidme saoe)sin tey peyé orscudeiprahpef birerolPnsss oy
operation of the conpressor 1. According to the

Suizihwedt pajobibd kgl Iﬁlétﬁﬁht[thégﬁ[gt fiRotnK &yuidth ﬁ@ﬂﬂlﬁdlgﬂ QfSIMh%Hp

conpressor 1 is predicted fromthe current of

smpvﬁaﬁpgo Br@alhep | dJ6es amehdd)@n | U ARI-kRIo~G 0T &) Bhﬁ:gog@vans

IS controll ed based onthis internal condition.

result the prot ubgﬁlﬁﬁﬁﬁﬁ$hp ]9&%%@g%gﬁﬂﬁﬁééﬁﬁﬁéalnmel

i's perforned 1571 n a twenty-si X tion
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i nvention e pro

r nt.r | 1ing means 26 to
g A g AU TR it e o
in preference to operation control of the refrigerant
CIrCUIt According to the twenty-si XTH4 H/EHT 119””“101
ince the protective operation of 20 the conpressor
pue oiF LG BT 4 1808 @ BRISR0F o HrPST & UK Sheigh yerp R8Iy
kart t he operatlon control of the refrigerant
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In a twenty-seventh invention, there is provided a
refrigerator according to the twenty-fourth invention,
whi ch has switching nmeans for switching fromthe 25
protective operation of the protection nmeans 29 to a
st eady operation, based on the information on the

[9POW; HEBARANEOSHEP: P G UST ‘Udlea Bhpras<onyloywhpl Autpasodeen
12 predicted by the prediction neans 28. According to
the twenty-seventh inventi on, ggisueewtirgiaeddi gprigtonorpaid
i ncludes the switching neans for switching the

I 1ossprditieTtayy ejoopern givoon wifiojun ey onpreesgarofurt oo tfees teastysrd
operation, recovery of the steady operation can be

st ymdeneuanBygmhet ijo usnpudet euntrdd Hasede Ogﬂldtﬂ%@o;eq papraoid
predi ction of the internal condition of the conpressor

st 3modiol fiRko319 22 RAO HFR o ARE Ak AN Fuhb iy GaHSEd Wbnuosur yixis
recovery of the steady‘operatlon.'%n a tewnty-eight - '

oy} 0} Eﬁ?{ﬁﬁ&ﬂ@fbmi@%???x £ $aPIAQVA @fi‘gxgﬁ; {9 ﬁhﬁ{e—&p Of gt ng

to'the twenty-fourth inventio wherei h't rotection

Tt shoul 4 62 Rae e Pt ALY Fa Py O RA Yooy

1t shot _ tert |

Pt R TGP B R o PR BT PRE B GRPBees ouoo
Rk d“poor TFUBE Al

10 suoflel BUNE enf pafls "B ok alitnge doer Al i) REPFA gn

pressure or | aq ressure based on estimation of
el 1 GEH A I RYE: ALY S NIBRATH VB0 HE TEOBREySERGheR e
invention, since a failure diagnosis is 15 nmade based

01 5% DSRII0K DS el STRRIYIRTERHAEL 3B P 1aUdn U B ABR N0 TUam) o
reliability of the failure diagnosis is high, but also

01 SUIRIOOPE 1%5%%{5% etRPII OGP STt U] GrOAtUeoR! BROFAT L1 Ta¥ild t o
predict the cause of failure. In a twenty-ninth
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to the tewnty-ei ght invention, which has nenory neans

FO N2 IQr Iofe Pk NZIORE ehelq2Bodesal topafine lhe) i agasosd semakoIo)
by protection neans 29. According to thr twenty-ninth

2umire]i FIpene itwmesjmcecstheungsadur wiytheyf ayl wi Sudpagogsi s
is stored in the nmenory neans 21, faults can be
corrected by utilizing tdeewresydhonf ot he d@iuh wWedsiog oy vo
di agnosi s after, for instance, stopping of the
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In athirtieth invention, there is provided a
refrigerator according to the 25 twenty-fourth
i nvention, wherein the protection neans 29 is so
formed as to forecast a failure in the conpressor 1.
_ It should be noted that the term"failure 13
oseld-PRFECHIPS UQEBHDNERBIIPA PEHYSE tIEL ‘o aYd FIXBri Gt {U6PLY| RremIo)
predicted fromcurrent distortion, liquid conpression
P2IITY§ ST HO B GogidfTp i akicprang e SIsigmbreng 1oprw oyl Jo q spudzw
abnormalities in high pressure or |ow pressure are
Jo or0@nediuc fedidirrempestli wmpdipordaf smed-pi geeanfepreegsay g1 ubnenbo
According to the thirtieth invention, since the
odejjof ablanmt e fuorigqo g3t susdunacgepseg: eq; ﬁfmgme‘dbﬁﬁ@dn qm} Ay
internal condition, not only the reliability of th

ayy 01 Balpiusse fcﬁ‘éa%@ﬂ%& ¥ §sﬂmg!ﬂd sPsy AR udRuARRQE-RRy) & uI
operation which leads to a failurée can be avoi ded

basaeaBddiB] fb@ JousRd aF B5RS4r qf Hodstdlis qﬁ?fé fshﬁ1§§adm91 aYL
invention, there’is provided & refrigerator according

'uoum&ﬂ) Sltﬂﬁu%ﬂnat gt fﬂoliqi ﬁéé}@ﬂlt#fs ﬁ'at | o(ﬁ] sﬁﬁgﬁ&oéfg:jﬁ'a‘i .I&ﬂu;n

means 31 'for o put t' on t ecas

n n
o PR, et SyBE0L S CThITERRE: Ty SRS ﬁ%nc%o%%&%v
failure forecast can be sent to t he qutsi de
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In a thirty-third invention, there is provided a
refrigerator according to the sixth invention, wherein
a refrigerant systemnodel for the refrigerant circuit
is provided beforehand and the operating condition of
the refrigerant circuit is predicted based on -
i nformati on on the i nthd $EWE AHPAPD P1ORIAdYEs] o) £q palosiep
conpressor 1 25 predicted by the prediction neans 28.
ainjeig@per dilffy oBeuoly thi Hpypdswir phlemiEst S0M7 SIEATE UALBALISD 1)
refrigerant system nodel 14 is used and the

Aq pa/opay atrippdoondeticgm of) ghessetugesanto sinfRuiiust Seurojur oy
predi cted based on the predicted internal condition,
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out with high responsibility. I'n a thirty-fourth
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. enent, notor tenperature can be estinmated
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thirty-fjfth invention, there is provided a
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wherein the notor 6 is a brushless DC notor, and
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par anet er based on a notor nodel constituted by the
current and vol tage of the notor 6019%8) BEanveneamdase)joa
i nduct ance. Futher, the derivation neans 21 devices
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20 tenperature of the magnets 1b can be estinmated
t hrough easy arithnetic operation. The tenperature of
the magnets 1b is used in place of notor tenperature.

In a thirty-sixth invention, there is provided a
refrigerator. according to the thirty-fifth invention,
SO1AN G 8h APHEN h e AUIEFRER PERTReAAS 20dWBKAITAE “BOMDEOP 9O1AISS

vol tage equation in such a way that a d-axis is
Poxe[y SR PHItIRUEUM (% edtW o JAITAE N I1pSbIgepipord5Semeupetosiqn]
of the notor 6, a g-axis is plotted in the direction
~xood @HE c#PIHEEIEHIUAE et RS ovowes dudmomut hpitdy axgh sobBurpidssand
a basic voltage equation for a three-phase 15 PMSM
is converted into apdaompoaxies “soardjcnad®symugaynbbeipioss
rotates at an electric angular speed o, and the
orqerredemdoli eaty onpa@ansd 2Mhddhien bdantif RS AoHRUBS! feSiojur oy
flux characteristic value associated with an armature’
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not or vol tage equation. Further, the derivatio
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not or tenperature based on the gnetic
characteristic value identified by the identificat igggamm
means 20. According to the thirty-sixth inventi on,p :
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a sinple ari
r sensor. 10 In a thirty-seventh invention,
o woy RGBTSR wohdpibrttiofs Modbrarinor gt A woNtpuoo
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internal tenperature is calibrated, the reliability
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tenperature used for this calibration is the discharge
pi pe tenperature of the conpressor 1. This discharge
pi pe tenperature is used when perform ng 5 discharge
pipe tenperature control of the refrigerant circuit,

" a e sensor for detecting the di scharge
1 0B AREER AL AT 39030Ge GO pPSVTuasT ol phauipioss

refrigerant circuit. Therefore, there is no need to
use an additional tenperature sensor for fHguiouqe 3uneiedo
calibration descri bed above. EFFECT OF |-.NVENTI ON 10

S WOIY TP HG? W PRRAAVE RINBAROT tth&e ey SEhR| 2Ehi@ BrbyipFoIoW
the conpressor 1 can be predicted with high accuracy
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it possible to notify occurence of a failure

‘poreuhsbov ehdne Byisdet ectw rgufs owntuheul yiuer pgl or Bugixdbson
that an internal property has changed with tine and to
determi ne the | opabipond dfojernbatikiornd ymedibubd feursur o
cause of the fault based on the 15 change of the

121} oPrERardyiolsemit Sejyphnid 8 @batSauMIEEISPRCHf BeRhddby @
failure forecast or fallure diagnosis can be
accurately madein real tine by predicting the |ntegﬁgﬁ0Ae

it

condition of the conpresor 1, so that destruction
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According to the thi ? i nvention, since shaft
abnormal i t i é’é’ug?fé{’}ﬁ%‘% 13BEIS BT Ho&R UGR TRP&L JurIoSLiyer o) pue
les, it is possible to nake a change into a
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occur. As a result, severe danage can be avoi ded.
According to the fourth invention, since notor
tenperature is estinmated, it is unnecessary to use a
tenperature detection sensor. In addition, if data for
estimating a rotating position are used, additiona
Pue AR “YPLHP ey 1EBIvgaIRentaumbedc BBk “WnHe eegsmryoL Thdgipaid st
: enables it to obtain notor tenperature at | ow cost.
Peo] 1FRGHT Uhije Predinopedonst Tonuenpenabames oijt oi Supossipl e
to determ ne, for exanple, notor failure is operating
nor ngdpno§itrced peowsidwbheypossinpiel et*yroth@ty Huenmiiprodo
failure will occur is in abnornmal operation, the
[Puoopenasiat o5 opficioded hefear erpccurense af j@oddividd Eouonboig
t hereby avoiding troubles. 10 According to the fifth
y3ry dVANGIGRue aadi ) &8 RenTPbRIpd:8 KeHdis W 68 uorsserduwos
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mbr [ h r it [ i X . . n,
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predi cted wj [ f ¢
desi gn canw%%q§§g$§g§$g#§??¥gnﬁg?ﬁﬁggpgﬁgﬁgfb%%#fI%%ﬂpuoo
i df act qr r . 15 Aceording to the
pasom?é?égh{ aneltdlﬁl\g[en iugnﬁyolgg‘%%g(? ﬁ@%‘ﬁn ogf[%gs?rcgtlogg diftifg Huotmo
[ ifi.ed and the internal condition is derived bas
o vogBRl e FlralBty b st RS e iS5 ilfbreReoF it Raposidtuos
b condition of the conmpressor 1 can be nore correctl
PO P& SEPEE ARG S KU 1O B r HEPYGHYr 381 6h SFIPI¢RY
refrigerant circuit etc. can be reliably avoided. 20
According to PRBUBP GRRAPSITVRISNE S92 131 HFUHRTE §°PaPs paxe|al
notor is used, so that the internal condition can be
SIOW FppiT RBUHAL B JORPEAP cHEEST ACEWor (FPABP0°8 hBl ki ‘APTRISUT 10]
invention. since notor driving torque is estimated,
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be predicted fromthis notor driving torque. This
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18 of the refrigerant circuit is estimated, the
operating condition of the refrigerant circuit can be
grasped fromthis refrigerant pressure. As a result,
operation with pressure abnornmalities can be avoi ded,
mhightgfevents a failure in the.ﬁpqﬁ%Fssor % Wt hout

go enlyig} feuRnRE BHGPRYS t SOPHRA G BRI W THVerth Bh? "B HRY t he
reliability of the estimated refrigerant pressure is
hi gh, operation in an abnornmal condi tﬂ%ﬁ“g‘ﬂﬂé’“ﬁ?@ﬁ%ﬁ‘%‘?%mm
a failure in the conpressor 1 can be avoided w t hout
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to the fourteenth i nvention, shaft abnormalities an
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20 condition, thereby preventing a failure in the ey
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ossobl e to prevent abnormal _operation and
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19 accurate prediction of the internal condition of
the conpressor 1 becones possible. Wth this
arrangenent, abnornal operation and therefore a
failure in the conpressor 1 etc. can be prevented
w thout fail. According to the seventeenth invention,
since a reference val ue is PEBIOABPBUER VG GRHER Bk Fp1esedo
the state of the refrigerant, the reliability of the
e} Ofr BRTRCIVH MNte?HalO 2BWdi W W OBEA @ JINYr YlseaoTHn Iqissod
makes it possible to prevent a failure in the
N SORBhSFEE soPIARIAPRId Ritdweat HRY . JAGEBEUINTg Holedng oy ‘oprw
ei ghteenth i nvention, poor |ubrication and liquid
2q uBT BIYPYERIPicUN[IEY & sprEditonablw, N1ghv-Afropoem bubnipgatipn
or liquid conpression is 10 predicted, the operation
frequency of the conpressor 1, fgresexprpdoeyexcaunubripuos i1e
: reduced. As a result, operation can be shifted into a
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severe damage. According to the nineteenth invention,
euro1Si PERIRNEWRNGL A E@Ofushkb@ﬁlbﬁ@tdr@ﬁ_qﬁm! @b ehado Apeois oy}
conpression is predictable froma rise in current,
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conpressor 1 etc. can be avoided wthout fai
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detection current of the notor 6 is made, accug at
prediction of the internal condition of the conpr
uch 0of . lubricati 20 becaonmes possible. Wth
suor ofy S AT a0 WL REMARP TRt aERCT Brdr ierefs &ridemp
éailure in the_conpressor 1 etc. can beIE!eve t ed
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since the internal condition of the conpresgor 1 such
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nmotor driving torque, abnornal operation and, in
consequence, a failure in the conpressor @R REapRId
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0 poriad
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be avoi ded without fail. According to the
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20 the notor 6 is conpared with the identified notor
driving torque, acurate prediction of the interna
condition of the conpessor 1 such as poor |ubrication
becones possible. Wth this arrangenent, abnorm
operation and therefore a failure in the conpressor 1
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since the protective operation of the conpressor 1 is
carried out, a failure ipapide QPR 883QN eheGpss RAonounyw
‘prevented, 10 thereby achfeving inprpvég dggability. ’
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According to the twenty-seventh invention, the .
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when no abnornal operation is caused by recovery of 20
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as predicted internal condition is normal, nornal
operati on can be carri ed"™®Juncgamtirpros ghued flilobendyoo sy
air conditioning can be achi eved.
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According to the tewnty-eight invention, since a
failure diagnosis can be nmde, the |ocation and cause
of a fault becone predictable. This nakes it 25
possible to correct the fault and renove the cause of
the fault thereafter, so that operation in a failed
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