MOOV®NKALNN HAPYXHbIX BJIOKOB

CITY MULTI

VRF-CUCTEMbI

Cepua Y (803ayLLHOE OXNAKAEHVE TEMNO0BMEHHMKA)

ATY MU &7 NEXT STAGE

7 mopynei BbicokoadbdekTnBHON cepun Y

ATyYmuul &7 NEXT STAGE

7 mogynen cepumn Y cTaHgapT 7 mogynen cepum Y «TOSIbKO OXnaxxaeHne»
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PUHY-EP200YNW-AT  PUHY-EP350YNW-A1 PUHY-EPS00YNW-A1 PUHY-P200YNW-AT  PUHY-P350YNW-A1 PUHY-P500YNW-A1 PUCY-P200YKATH-R2 ~ PUCY-P350YKATH-R1 ~ PUCY-PSO0YKA.TH-RI
PUHY-EP250YNW-AT  PUHY-EPA00YNW-A1 PUHY-P2S0YNW-AT  PUHY-PAOOYNW-A PUCY-P250YKA .TH-R2 - PUCY-P400YKA.TH-R1

PUHY-EP300YNW-AT  PUHY-EPAS0YNW-A1 PUHY-P300YNW-AT  PUHY-PASOYNW-A1 PUCY-P300YKA .TH-RT  PUCY-P450YKA.TH-R1

Bbnoku cepun Y 4 mopyna cepunY 2 mogyna cepun Y

Cepusa WY (c sopsanbim koHTYPOM) PUMY REPLACE ZUBADAN

R P

9 mogynen cepun WY
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PQHY-P450YLM-AT
PQHY-P200YLM-A1 PQHY-P500YLM-A1 PUMY-P112Y/VKM4 PUHY-RP200YJM-B PUHY-HP200YHM-A
PQHY-P250YLM-A1 w PQHY-P550YLM-AT PUMY-P125Y/VKM4 PUHY-RP250YJM-B PUHY-HP250YHM-A
PQHY-P300YLM-AT PQHY-P600YLM-AT PUMY-P140Y/VKM4 PUHY-RP300YJM-B
PUMY-P200YKM?2 PUHY-RP350YJM-B
Cepus R2 (503y1HOE 0XNAXAEHNE TENNOOBMEHHMKA]
v 3 mogynsa cepun
8 mopyneii cepun R2 ctaHgapt/HYBRID R2
Aynew cep Aap REPLACE R2
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CITY mudn 67
NEXT STAGE A P N o
PURY-P200YNW-AT PURY-P350YNW-AT ~ PURY-PS00YNW-AT
PURY-P250YNW-AT PURY-P40OYNW-AT ~ PURY-PS50YNW-AT Eggggggmg
PURY-P300YNW-AT PURY-P450YNW-A1 e
Cepua WR2 (c sogsbiM koHTYPOM)
9 mogynen cepum WR2
[ ] -2 i
PQRY-P350YLM-AT
- PQRY-P400YLM-AT -
PQRY-P450YLM-AT
PQRY-P200YLM-AT PQRY-P500YLM-AT
PQRY-P250YLM-AT w PQRY-P550YLM-AT
PQRY-P300YLM-AT PQRY-P600YLM-AT
MNpumeyanne.

MO,quVI NPUMEHAIOTCA B KayeCTBe CaMOCTOATENIbHbIX HAPYXHbIX 6nokoB
NN BXOAAT B COCTaB MHOTOMOAYIbHOIO Hapy»HOro arperaTa.
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Bce Hapy»kHble 6nokn cepum CITY MULTI

CepuaY Cepusa R2

CepuaY CepnaY CepuaY Cepua CepuaY Cepna WY Cepusa R2 Cepua Cepua WR2 Cepua HYBRID R2
TONbKO cTaHpapT BbICOKO- REPLACEY ZUBADAN C BOAAHbIM CTaHAapT REPLACE R2 C BOAAHbIM
oxnaxaeHve addekTrBHasA KOHTYpOM KOHTYpOM
CcTaHaapT
PUCY-P PUMY-(S)P PUHY-EP PUHY-RP PUHY-HP PQHY-P PURY-P PURY-RP PQRY-P PURY-P
PUHY-P
PUMY-(S)P112YKM(4)
PUMY-(S)P112VKM(4)
PUMY-(S)P125YKM(4)
PUMY-(S)P125VKM(4)
PUMY-(S)PT40YKM(4)
PUMY-(S)P140VKM(4)
PUMY-P200YKM2
PUCY-P200YKA PUHY-P200YNW-AT PUHY-EP200YNW-AT PUHY-RP200YJM-B PUHY-HP200YHM-A PQHY-P200YLM-A1 PURY-P200YNW-AT PURY-RP200YIM-B PQRY-P200YLM-A1 PURY-P200YNW-AT
PUCY-P250YKA PUHY-P250YNW-A1 PUHY-EP250YNW-AT PUHY-RP250YJM-B PUHY-HP250YHM-A PQHY-P250YLM-A1 PURY-P250YNW-A1 PURY-RP250YM-B PQRY-P250YLM-A1 PURY-P250YNW-A1
PUCY-P300YKA PUHY-P300YNW-AT PUHY-EP300YNW-A1 PUHY-RP300YJM-B PQHY-P300YLM-A1 PURY-P300YNW-AT PURY-RP300YJM-B PQRY-P300YLM-A1 PURY-P300YNW-A1
PUCY-P350YKA PUHY-P350YNW-A1 PUHY-EP350YNW-A1 PUHY-RP350YJM-B PQHY-P350YLM-A1 PURY-P350YNW-A1 PQRY-P350YLM-A1 PURY-P350YNW-A1
PUHY-P400YNW-A1 PUHY-EP400YNW-AT PQHY-P400YLM-A1 PURY-P400YNW-AT PQRY-P400YLM-A1
PUCYPAOOYKA | pup-paoovsnwAt | pUHYEPaoovsNwcAl | TUHVRPAOOYSINES 1 PUHEHPAOOYSHIA 1 ooy paovsiaT | PURY-pa00fSNI-AY paRvpacovsLAr | PURVPAODYNWEAT
PUHY-P450YNW-A1 PUHY-EP450YNW-AT PQHY-P450YLM-A1 PURY-P450YNW-AT PQRY-P450YLM-A1
PUCKPA50TKA PUHYPASOYSNWAAT | PUHYEP4sOYSNI-AT | TUrT RPASOYSIMB PQHY-PASOYSLM-AT |  PURY-PASOYSNW-A1 PQRY-PA50YSLM-AT PURI-PASOTNIAL
PUHY-P500YNW-A1 PUHY-EP500YNW-AT PQHY-P500YLM-A1 PURY-P500YNW-A1 PQRY-P500YLM-A1
PUCY-PS00TKA PUHY-P500YSNW-A1 PUHY-EP500YSNW-A1 PUHY-RPS00YSM-3 PUHIHPSO0YSHIA PQHY-P500YSLM-A1 PURY-P500YSNW-A1 PQRY-P500YSLM-AT PURY-PSO0TNI-AT
PQHY-P500YLM-A1 PQRY-P500YLM-A1
PUCY-P550YSKA PUHY-P550YSNW-AT PUHY-EP550YSNW-A1 PUHY-RPS50YSJM-B PQHY-PSSOVSLI-AT PURY-P550YSNW-A1 PQRY-PSSOVSL-AT
PQHY-P600YLM-A1 PQRY-P600YLM-AT
PUCY-P600YSKA PUHY-P600YSNW-AT PUHY-EP600YSNW-A1 PUHY-RP600YSJM-B PQHY-PEOOYSLI-AT PURY-P600YSNW-A1 PORY-PE00VSLMAT
PUCY-P650YSKA PUHY-P650YSNW-A1 PUHY-EP650YSNW-A1 PUHY-RP650YSJM-B PURY-P650YSNW-AT
PUCY-P700YSKA PUHY-P700YSNW-A1 PUHY-EP700YSNW-A1 PUHY-RP700YSJM-B PQHY-P700YSLM-A1 PURY-P700YSNW-AT PQRY-P700YSLM-A1
PUCY-P750YSKA PUHY-P750YSNW-A1 PUHY-EP750YSNW-A1 PUHY-RP750YSJM-B PQHY-P750YSLM-A1 PURY-P750YSNW-A1 PQRY-P750YSLM-A1
PUCY-P800YSKA PUHY-P800YSNW-A1 PUHY-EP800YSNW-A1 PUHY-RP800YSJM-B PQHY-P80OYSLM-A1 PURY-P800YSNW-AT PQRY-P800YSLM-A1
PUCY-P850YSKA PUHY-P850YSNW-A1 PUHY-EP850YSNW-A1 PUHY-RP850YSJM-B PQHY-P850YSLM-A1 PURY-P850YSNW-AT PQRY-P850YSLM-A1
PUCY-P900YSKA PUHY-P900YSNW-AT PUHY-EP900YSNW-A1 PUHY-RP900YSJM-B PQHY-P900YSLM-A1 PURY-P900YSNW-A1 PQRY-P900YSLM-AT
PUCY-P950YSKA PUHY-P950YSNW-A1 PUHY-EP950YSNW-A1 PURY-P950YSNW-AT
PUCY-P1000YSKA PUHY-P1000YSNW-A1 | PUHY-EP1000YSNW-A1 PURY-P1000YSNW-A1
PUCY-P1050YSKA PUHY-P1050YSNW-A1 | PUHY-EP1050YSNW-AT PURY-P1050YSNW-A1
PUCY-P1100YSKA PUHY-P1100YSNW-A1 | PUHY-EP1100YSNW-A1 PURY-P1100YSNW-AT
PUCY-P1150YSKA PUHY-P1150YSNW-A1 | PUHY-EP1150YSNW-A1
PUCY-P1200YSKA PUHY-P1200YSNW-A1 | PUHY-EP1200YSNW-A1
PUCY-P1250YSKA PUHY-P1250YSNW-A1 | PUHY-EP1250YSNW-A1
PUCY-P1300YSKA PUHY-P1300YSNW-A1 | PUHY-EP1300YSNW-A1
PUCY-P1350YSKA PUHY-P1350YSNW-A1 | PUHY-EP1350YSNW-A1 Mpumeyanus: 1
PUCY-P1400YSKA 1. Arperatbl cepuit YSNW-A1, YSLM 1 YSKA cocToAT 13 Mogynei, HauMeHOBaHUA KOTOPbIX MOXHO HaliTh B Tabnuuax ¢
XapaKTepucTKamm npubopos. H
PUCY-P1450YSKA 2. OnucaHue BHelwHux 6nokos cepun Y ZUBADAN npuBegeHo B pasgene «CMCTeMbl OTONEHMAY.
BUCEPIS001SKA 3. B cuctemax HYBRID R2 mcnonb3ytoTca TonbKo crneuran3npoBaHHble BHYTpeHHue 6noku cepuin PEFY-WP, PFFY-WP v PLFY-WP. [
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Komnnekt o6beauHutenein
MarucTpany xnagarexta
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MarucTpani xnapareHTa
CMY-Y300VBK3

K BHYTPEHHMM GnoKam
(npAMoit y4acToK He MeHee 500 M)
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HAPYXHBbIE BJIOKM VRF-CUCTEMbI

CITY MULTI G7

NEXT STAGE

T

BnepBble B npombiwneHHoCcT!

lMpumeHeH cunoBoi Moaynb Ha OCHOBE
Kap6upa kpemHus SIC
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«OXJTAXOEHWE-HATPEB»
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CITY MULTI G7: cepus YNW Hapybiit 6710k

CITY MULTI G7
Komnanws Mitsubishi Electric Corporation nponsBoanT HOBOE MoKoneHe Hapy»Hbix 6nokos VRF-cictem CITY MULTI G7,

KOTOpOe nonyunno HasgaHme «Next Stage».

CylecTBeHHble M3MeHeHNA B KOHCTPYKLIMU HapyXHbIX 6/10KOB, a Take peann3oBaHHble TeXHONOMMYeCKie HHOBALMK
BbIBOAAT VRF-cucTembl «Next Stage» Ha nuavpyioLie No3nLMM B OTPAC/M MO TaKiM NapameTpam Kak
3HeproadpGeKTMBHOCTb 1 YpoBeHb LyMa. OBHOBNEHHbI GyHKLIMOHAN 1 YNyulleHHble TEXHNYECKNE XapaKTepUCTUKN
PacLUMPAIOT BO3MOXHOCTU NPUMEHEHNA HOBOrO nokoneHns 6nokos CITY MULTI G7 Ha 6onee KpymnHbIX 1 CNOXHBIX
npoekTax, NpeAbABNAIOLNX BbICOKME TPe6OBaHMA K KauecTBy 060pyA0BaHMA.

HoBas KOHCTPYKUMnA TennoobMeHHMKa

TMpUHLUMNNaNbHBIM OTANYMEM CTara 3aMeHa TPEXCTOPOHHETO «BbICOKOro» TeMI006MeHHIKa Aniowukuesoe ope6perie
KOMMAKTHBIM YeTbIPEXCTOPOHHIM TeN006MEHHIKOM, KOTOPbII PACONOXIIN B BEPXHEl YacTu 6roka TemnooGierhike

— 6nuxe K BeHTUAATOPY. p1 3TOM HUXHAA YaCTb 610Ka, KOTOPAA 3HAUMTENbHO yAaneHa ot

BEHTUNATOPA U1 BCMEACTBUE STOTO MeHee 3GGEKTUBHA, UCMONb3YeTCA ANA Pa3MELLEHNA B Hell
KOMMPECCopa U 3N1eMEHTOB XONOANIbHOTO KOHTYpa. Takoe peLueHye ynyuLInno cpasy TpU KilueBbIX
nokasatens: 3HeprosdGeKTMBHOCTb, yPOBEHb LUYMA 1 KONMYECTBO XNajareHTa.

Bnarogaps HoBoW KOHCTpyKLmK 6110koB CITY MULTI G7 «Next Stage» 6bina yBennyeHa HOMUHanbHas
5HepProadpGeKTMBHOCTb, 3HAUEHNsA KOTOPOIl 0ObIYHO NCMONb3YIOT AN1A CPAaBHEHA 060PY[OBaHNA
pa3NyUHbIX NPON3BOANTENEN, a TaKXKe MOBbILIEHbI CE30HHbIE MOKa3aTeN SKOHOMUYHOCTH, KOTOpble
OTPaXaloT peanbHble SKCMTyaTaLoHHbIe 3aTpaTbl NO/b30BaTeNel CUCTEM KOHAULMOHMPOBAHUA.

B HOBOM UCMONHEHINV BbINYCKAIOTCA HApYXKHble B110KM A1Sl CUCTEM cepum «Y» (OXNakAeHNe Uk Harpes)
1 cepun «R2» (OAHOBPEMEHHOE OXNAXAEHVE U HarpeB). B cepnu «Y» npeaycmMoTpeHbl 6710KM

BbICOKOIPGEKTUBHOM MOAMUKALIM, KOTOPbIE OCHALIAIOTCA TENOOBMEHHIKAMM C NOCKUMMN n
ANOMUHNEBBIMI TPYBKaMu. IPHEKTUBHOCT TennoobMeHa NociefHMX Ha 30% Bbilue, Yem y T— - T | AntomyHuesas Tpy6a nnockoro cevenus
MEHO-aMOMIHVEBbIX TEMI006MEHHIKOB C TPYBKaMu KPYIIIOro CeveHus.

YeTbIpeXCTOPOHHMIA TeNNO0OMEHHNK J¢pdeKTnBHOCTH TeNNoo6MeHa Ha 30% Bbiwe
N3meHsemasn Temnepartypa KuneHuna [ 1] OuKCMpoBaHHOE NOBbILLIEHNE TEMNEPATYPbI KUNEHNs EA Asromatuueckoe nosbiwenme Temnepatypbl KUNeHus
Hanpmmep, ANA CHUXeHnA 3nemponorpe6neH VA cucTembl npu B 3aBucumocTm ot Harpysku Ha cucremy.
anI MOBbILEHNN TEMMePATYyPbl KUNEHWA XNafjareHTa B pexunme pa601e B NOMELLIEHIAX C HEBBICOKOI BIaXHOCTbIO.

OXNMX[EHNA CHIKAETCA YaCTOTa BPALUEHUA KOMMpeccopa 1
3NeKTPONOTPEBIEHNE, U COOTBETCTBEHHO, YBENNYNBAETCA
3 dEKTUBHOCTb INEKTPOABUraTeNS. OHJeHcaTop

MpepycmoTpeHo
4 wabnoHa U3MeHeHnA

— TemnepaTypbl KUNeHuA

NN -
AN —

MpeaycMoTpeHo 2 BapyaHTa ynpaBieHIs LiesieBor TeMnepaTypoil
KUMEHWA XNafareHTa:

1) ycTaHoBKa GUKCUPOBAHHOTO 3HAUEHNS;

2) aBTOMATMYECKO. MOBbILLEHIE TEMMEPATYPbl KUMEHNs XTaaareHTa npu

[MoBblWweHHaA Temn. KUNeHus

Llenesas Temnepatypa kunenus, °C

NPUBVKEHNN TeMNepaTypbl B MOMELLEHNSAX K LENeBbIM 3HAYEHUAM. —_—Ned
Mosbiwexne \ \ \\

B nepsom cyyae LieneBoe 3HaueHe HaCTPanBaeTCA C NOMOLLbIO HopManbHas Temn. KineHns Temneparypbl \

DIP-nepekniouatenei Ha nnate HapyxHoro 61oka. Bo BTopom — cuctema U — KuneHna \ \

YNpaBneHna ANHaMNYECKI U3MEHAET TeMNepaTypy KUMEHNA XnajareHta S \ N——————

B 3aBVCUMOCTM OT Harpy3Ki Ha CUCTeMY KOHAWULIMOHMPOBAHWA: NpK \

CHUXXEHUI Harpy3Ki TEMNEPaTypa KUMEeHWs MOBbILAETCA C LENblo SHTanbAUA Mpv NoBbILLIEHHOV

YMeHbLUEHNA dneKTponoTpebeHus. L LGM”‘ "V'”e*:”’* Pa3sHOCTb Mexay Temnepatypoit 803Ayxa
PaboTa KomMNpeccopa yMeHbLUAeTCs, 4To BEAET K < > Ha BXOJe 1 Lienesoii Temneparypoit, °C
COKPLLEHMIO NOTPEBNEHIA NEKTPO3IHEPTIN

>

< -
Mpw HopmanbHo
Temn. KUNeHna

KoHTponb BnaxxHocTu

KOMaH[]a Ha nsmeHeHune

CucTema KOHTPONA BAXHOCTV COBMPAET MHGOPMALIMIO C AaTYNKOB, Temneparypbl KUNeHns XnagareHta
aHanM3npyeT faHHble 1 NepeaaeT Ha HapyXHbIii 650K KOMaHay <4+—H )
YBENMUMTb TeMnepaTypy KUNEHUA XNafiareHTa npu HU3Koi BNaXHOCTM KOHTPOM?P ]Q'F (F?(SU)
BO3/jyXa B MOMELLEHUAX. (Mitsubishi Electric)
[laHHbIiA aNropuTM NoBbILAET KOMGOPT 1 yMeHbLUAET NoTpebneHne OTBeTHas YacTb pa3bema
eKTDOSHEDII PAC-SC36NA-E (onums) Bl Vgopmauun
SNEKTPO3HEPrnNn. o000 0 BNAaXXHOCTN
oooo B MOMeLLeHNAX
: i
I
T Bbicokas
: \\ (AR BTERHOCTS) 522‘;2“? eCN3s I BB 1 I BB 2 I BG 3
s .8 HapYXHOTO 2’ —2’ 2"
= 6noka
a \
o Hu3kaa Latumnk H| Aatunk [atumk
2 (BblCOKast BNaXHOCT) BNAXHOCTU BNAXHOCTU BNAXHOCTH
A
PasHOCTb MeXAy TeMnepaTypoii Bo3yxa Ha Bxoae

1 LieneBon Temnepatypomn
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HoBbIn cnupanbHbI KOMnpeccop

B HapyxHbix 6nokax cepun CITY MULTI G7 npumeHeH HOBbIN BbICOKOIGGEKTUBHDIN CIMpPanbHbIiA
KOMMPECcop, TeXHUYeCKMe pelleHna KOTOPOro 3allylieHbl NaTeHTaMu, MPUHaANeXaLyM1 KOMNaH!
Mitsubishi Electric Corporation.

B cnupanbHOM Komnpeccope cxaTue rasa NPOUCXOAUT MeXAy ABYMA CMMPAbHBIMIA dNeMeHTaMu,
OfIH M3 KOTOPbIX HEMOJBVXeH W MPUKPENneH K KOoprycy KOMMpeccopa, a BTOPOW COBepluaeT
nnocKonapannenbHoe [ABUKEHWE, MPU KOTOPOM Kakaas ero TOouka OnucbiBaeT Hebonbluyio
OKPYXHOCTb. [nockonapannenbHoe ABUXKEHWE NOABVKHOTO CMIMPANbHOTO 3M1eMeHTa CO3AaeTcA C
MOMOLLbIO SKCLIEHTPUKOBOTO Ba/a 1 CneLmanbHOro JOMONHUTENBHOTO YCTPONCTBa - MyGThl Onaxema,
perynupyolei nepemelleHe NOABMKHOI CNPany, KOTopas He BPaLlaeTca Ha ee COBCTBEHHOI Ocy,

TONbKO oﬁpau.laeTCH BOKpyr HeMoABVKHON cnnpanv usmeHaa obbem Kamepbl Coxatua.

MexaHun3m KomneHcauum LeHTpobexHoi cunbl (P200~P350)

Mpy TakoM ABWKEHUM TOUKW KOHTaKTa MOABVKHON W HEMOABVXKHO CNvpanei nepemeLLatoTcs no
npogunio HenoABWXKHON cnmpanu Ha 360° 3a OAMH 060OPOT JKCLEHTPUKOBOrO Bana. Mpu 3TOM Ha
NOABWXKHYIO Chpanb [eicTBYeT LEHTPoOeXHaA cuna, MOABNAIOWAACA B pe3ynbraTe CMeLieHus
daKTUUeCKoil ocn BpaLyeHnA NO[BUKHON CNpanii OTHOCUTENIbHO OCU Bana W anekTponpueoaa. Okono
10 net Ha3aa Kopnopauwa Mitsubishi Electric cTana ncnonb3oBatb 3anaTeHToBaHHbIN MexaHu3m FCM,
KOTOPbI NOKMMAET NOABMKHYIO CMpanb KOMMNPeccopa K HeMoABXKHOI B 0CEBOM HanpasneHWn. 310
CHU3UNO MOTepW, CBA3AHHblE C MEPETOKOM rasa C HarHeTaHWA Ha BCacbiBaHWe, a pPaBHOMEpHOe
3anosHeHNe UMEIOLMXCA MOOCTEN MAcNoOM Pe3KO YMEHbLIWIO MoTepu Ha TpeHue. B pesynbrate
3¢GdeKTNBHOCTb KOMNPECcopa Bbipocna Ha 14%.

Bo3HuKatowan npu pabote KOMMPeccopa LeHTpobexHas cuna MpUBOANUT K W3ruby ocu
OCHOBHOTO Basa, YTO MOXET MPY BbICOKUX 060POTaX MPUBECTU K CMELYEHNIO BEPXHEN YacTy

9KCLIEHTPMKOBOW OCK BpALLEHNA BMIOTb [0
NOBEPXHOCTbIO NOAWMMHUKOBOIA onopbl. Mpy 310

HEMOABWXHOM cnupanei YyBeNNYMBaeTCA, NPMUBOAA K MepeTeykam rasa C HarHeTaHuWAa Ha
BCacblBaHMe. LleHTp06E>KHaH Cvna OorpaHn4yMBaeT MakC/MMalibHY0 4acTOTy BpalleHWA Bana. B
TPaAULMOHHOM KOMMPeccope 3To 3HauyeHue coctanaeT 120 060pOTOB B CEKYHTY. KenatenbHo,
yT06bI HAaKMOH OCK BpalleHnA Bana NpMBOAa NO OTHOLEHUIO K BerHeI;I NOALIUIMHUKOBON onope
|-|03TOMy ANA CHXEHNA 3TUX NepeTeyek, a Takxe ANA yMeHbLUeHUA

6bin MWHAMU3NPOBAH.

Knaccuyecknin cnupanbHblii Komnpeccop

3HauuTenbHble
notepu Bbicokas LieHTpobexHas cuna F

HenopsmxHaa cinpanb

OnopHbiit /{:
MOAWNMHIK

Bbicokoe Bo3peiicTBue
LeHTPOBEXKHOM CUnbl
Ha cnvpans

i

Bbicokne
nepeTeyKm XnaarenTa.
Yacrora spatueHms
orpaHuyeHa 120 ob/c.

Ban

F — LeHTpobexHan cuna NoABUXHOI cnpany
F'— LieHTpo6exHaa ciuna npoT1eoBeca

Cucrema «Multi-port»

OnopHbIi NOAWMMHNK
C NPOTMBOBECOM

BO3MOXHOTO KOHTaKTa Bana C BHYTPEHHel
M 3a30p MeXAy NOBEPXHOCTAMM MOABUXKHON 1

HoBbiii komnpeccop Mitsubishi Electric

BEPOATHOCTY 3aK/MHUBAHUA Cpanei, TONLWMHY UX CTEHOK PaccUMTLIBAKOT W 13roTaBaMBaloT C
YYETOM yKa3aHHbIX MaKCMMabHbIX XapaKTepUCTUK MeXaHNYeCKoli YacTy Komnpeccopa.

B HoBoM Kommpeccope HapyxHbix 6nokos cepun CITY MULTI G7 BepxHAs onopa Bana npueoaa
MMeeT 3anaTeHTOBaHHYI0 KOHCTPYKLMIO, B KOTOPOIA BTYNKa MOALWMMHMKA CKONbXEHUA OCHaLLEeHa
NPOTNBOBECOM, PACCUMTAHHbIM W U3TOTOBMEHHBIM TakMM 006pa3oM, YTOGbl MaKCUManbHO
KOMMEHCMPOBATb BIAHIE OMCAHHO BbILLE LIEHTPOOEXHOI Ciibl. TeM CaMbiM Gblnv yMeHbLUEHbI
3a30pbl MeXAy MOABWXKHON 1 HEMOABVMXHOW CNMpanaMn 1, COOTBETCTBEHHO, MepeTeyku
XNajareHTa, a Takxke TOMIMHA CTEHOK cnupaneil. MakcumanbHaa YacToTa BpalleHuA MprBoAa
KoMMpeccopa Npu 3ToM Bo3pocna Ao 140 o6/c.

Manbl

Tepu ‘ LleHTpobexHan cuna ymeHblueHa F-F

Onopa ¢ NpoTMBOBECOM

Ha cnvpanb

Manbie

pelueHne

B cnnpanbHom Komnpeccope TPaaULMOHHO KOHCTPYKLMM 06beM BCex nonocteit

CKaTA MOCTOAHHbI, NO3TOMY, Korfa Tpebyetca
CMCTeMbl M HIU3KaA YacToTa BpaLLeHA NPKUBo/Aa Kol
He JaBNeHNA HarHeTaHNA.

HoBblit KOMNPeccop B JONOSHEHNE K OCHOBHOMY HarHeTaTelbHOMy NopTy umeeT
elle fABa [OMONHUTENbHbIX, KOTOPble MO3BOMAIOT CHU3NUTL 3TO W36bITOUHOE
[NlaBNleH1e HarHeTaHNA NPU HU3KNX Harpy3Kax Ha cuctemy.

JlononHuTenbHble KnanaHbl HarHeTaHnA No3Bona

XNaflareHTa Ha BTOPOM BUTKE MOABVXKHOM CUPanyl, CHXaA CTeneHb oxatua. 10
ycTpaHaeT 136bITOYHOE AaBneHVe 1 yBenuunsaet 3¢¢€KTMBHOCTb paﬁOTbI npn

4aCTUYHON Ha rpyske.

TpaanumonHan Pexum paboTbl
KOHCTPpYKUMA
Komnpeccopa Yactnuraa  Montas

Harpyska MOLLHOCTb

OcHogHoii nopt | Knana @ | OTkpbIT OTKpbIT

HenosiHaa NPon3BoOANTENBHOCTD
MMpeccopa, BO3MOXHO NoBblLe-

10T 3aBepLINTb Npouecc Cxatma

Knanan 4
HenopswxHaa
cnupanb

MopswxHas
cnupans

Komnpeccop

2 A Pexum pa6oTbl
¢ cuctemoii «Multi-port» p

Monxan
MOLUHOCTb

YactnuHas
3arpyska

OcHoBHoit nopt | KnanaH (1) | OTkpbIT OTKpbIT

Knanax
[©)

Knanan Knanax
0] @
HenopsuxHas

cnupanb

[lononHuTenbHbI Knanax ) | ; OTKpbIT 3aKpbIT

nopt

KnanaH 3) | [| OTkpbIT 3aKpbIT

|

cnupanb

l Har

[ Bo Bpema paﬁOTbl npu HenonHou Harpy3ske fONONHNUTENbHbIE HarHeTaTeNbHble

nopTbl

KnanaHbl OTKPbITbI, YTO UCKNKOYAeT 136bITOYHOE CKaTUE XnagareHta.

CHuXeHune notepb NPON3BOANTENLHOCTA

3a CYeT yCTpaHeHusa M36bITOYHOTO JJaBNEHNA HarHeTaHUA

— KOHCTPYKUYA «Multi-port»
s TP MLVIOHHAA
KOHCTPYKUWA

Ti JHHaA KOHCTPYKLMA KOMnpeccopa

[a3006pa3HbIl XMaATEHT OKVMAETCA 70 ONPEeNEHHOTo AaBNeHNs,
0BYCTI0BIIEHHOTO KOHCTPYKLIVEI KOMIPECCopa, U MonafaeT 8
HarHeTaTeflbHblii NOPT. Mpit STOM BO3HAKAET AOMOAHUTENbHaA HArPy3Ka
Ha NPUBOJ} KOMNPECCOPa f3-3a U3BLITOYHOTO f1aBNEHIA HATHETaHUA.

[laBneHue
HarHeTaHuA

[Nasnexne
BCACbIBAHUA

Jasnenue B kKamepe cxatua (Mra)

HoBas KoHcTpyKuma ¢ cuctemoit «<Multi-Port»

[Mpy AOCTUXEHUV B KaMepe CKaTUA 3alaHHOTO 3HaYeHVA AaBNeHNA

HarHeTaHuA OTKPbIBAIOTCA AONONHUTENbHbIE KNanaHbl HarHeTaHNa, u

CXarblit ra3 NOCTynaeT B CUCTeMy. I'Ipw 3TOM CHUXAIOTCA NOTEpH,
13-3a 136 [AaBNEHWUA HarHeTaHNA.

Yron noopora Bana npusoAa (rpaa) \

30Ha U36bITOYHOTO AaBIEHNA YCTPaHEHa B HOBOI KOHCTPYKLUN

> MynsTusoHansHble VRF-cuctemsl «CITY MULTI» — HAPY>KHBIE BJTOKK

Huskoe Bo3peiicTaue
LeHTPOGEXHO Cimbl

nepeTeyK XNajjarenTa.
Makc. yacTora BpaleHus
yBenuyeHa o 140 o6/c.

3anaTeHToBaHHOe

YBenuyeHa
3GPeKTNBHOCTDL
Komnpeccopa

15
15

JddeKTNBHOCTL KOMNpeccopa

140

Yacrora BpateHus, 06/c

PaclumpeH AMHaMnYecKnii A1anasoH perynMpoBaHus YacToTbl KOMMpPeccopa
[N yBENMYEHNA SHEPrOIQGEKTUBHOCTY CUCTEMBI MPY YAaCTUUHON Harpy3Ke.

YBenuueH KMNJ snektpoasuratena komnpeccopa

/3onATop co3haeT «MepTBYID 30HY» B KOHCTPYKUMM cTatopa. TonwuHa
u3onATopa 1 ero ¢popma ObiM MU3MEHeHbl ANA BbICBOOOXAEHUA 6onbluero
NPOCTPaHCTBa AnA 06MOTKM cTaTopa. 3a CYET 3TOrO YAANOCh YBENNYUTL AUAMETP
06MOTOYHOrO NpOBOAA Ha 2 TUMOpPa3mepa, YTO MPUBENO K YMEHbLIEH!IO
COMNpOTUBNEHNA 0OMOTKI 11 YBENNYEHNIO MarHUTHOTO MOMIA CTaTopa.

Bnaropaps fAaHHbiM - Mepam yeenuuunca KM  snektpoasuratena u
3dEKTUBHOCTL PaboTbl KOMMPECCOpPa B LIENOM.

Cepus CITY MULTI G6 (YLM)

MnacTukoBblit
un3onAaTop

0O6moTKa
cTaTopa

CeppeuHnk
cTatopa

M3onaumnoHHas
NneHKa YBenuuexne
NpoCTpaHCTBa

ANnA 06MOTKMN

lMnactukoBbIi MN30JIATOP  YMeHblIaeT [OOoCTyrnHoe
MPOCTPAHCTBO AnaA 06MOTKN cTaTopa.

wnsonartop

0O6motka
cTatopa

CeppeyHuk
cTatopa

M3onAumnoHHas
nneHka

HoBblil M30n1ATOP 3aHMMaeT MeHblLe MecTa, N03ToMy A 06MOTKM CTaTopa
MOXHO NPUMEHUTb MPOBOA HONbLUETO CeYeHNs.
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CunoBon moaynb Ha OCHOBe Kapbuga kpemuusa (SiC)

Kap6ua KpeMHuA (kapOGopYHA) — 3TO XMMUYECKOe COefNHEHNE
KpemHuA ¢ yrnepopom (SiC). Bnaropapsa MexaHUYeckoin NPOYHOCTM 1
HEBbICOKOV CTOMMOCTY €0 137aBHa MPUMEHAIOT Kak abpa3nBHbIii
matepuan npu U3roToBAEeHNM WANGOBANbHBIX KPYroB, OTPE3HbIX
AVICKOB, HaxjauHoil 6ymaru 1 T. n. MonynpoBOHNKOBbIe CBOICTBA
3TOr0 COeAMHEHIA TOXE U3BECTHBI JOCTATOYHO [JABHO, OJHAKO
«abpasuBHbIif» KapOUA KPEMHNA ANA STUX Lienel He NoaXoauT. Ana
3NEKTPOHUKI TpebyeTCA BeLeCTBO BbICOKOV XMMMUECKOI YNCTOThI 1
0C06011 KPUCTANINYECKOI CTPYKTYPbI.

Komnanua Mitsubishi Electric Corporation nHBecTMpoBana orpomHbie
cpepcTBa B pa3paboTKy NomynpoBOAHUKOBbIX NPUGOPOB Ha OCHOBE
Kap6uza KpemHUA, NOHNMaA, YTO SGPEKTNBHbIE UHHOBALMOHHbIE
YCTPOIICTBA Ype3BbIYaHO BOCTPe6OBaHbI B COBPEMEHHOM MUpe.

HanpsieHns npo6oa Kapbuaa kpemHua B 10 pas npesbiluaeT
NPOBMBHOE HAMPSKEHIE KPEMHUSA. ITO 3HAUWT, YTO KaHan CUIIOBOTO
NONEBOrO TPaH3NCTOPa MOXHO cAenartb B 10 pa3 ToHbLue (Kopoye), uto
NPUBEAET K 3HAUNTENBHOMY YMEHBLIEHMIO €0 COMPOTUBAEHMA. B
pe3ynbrate 60/bLIAA MOWHOCTL GyAeT NepeAaBaTbcs B HarpysKky u
MeHblue GYAeT HarpeBaTbCs KIoYeBON SNeMeHT.

[MoneBble TPaH3UCTOPbI Ha OCHOBE Kapﬁmna KpeMHuAa nmetot 6Gonee
BblCOKOE 6b|(Tpone171cmme. BcnepcTsue storo BPeMA HaxoXaeHna
TPaH3UCTOPa B MPOMEXYTOYHOM COCTOAHUN (ero Ha3blBatOT aKTUBHbLIM
pe)KVIMOM) MeXay NONTHbIM BKNTKOYEHNEM U OTKNIOYEHNEM l'Ipe3BbNaVIH0
Maso, YTO AONOSTHNTENIbHO YMEHbLUAET Harpes Kitoya.

TMpumeHeH cunoBoil MOAYb Ha OCHOBE
Kap6uga kpemHus SIC

MoBbllueHe TemnepaTypbl KPUCTaNNa — 3TO KpaliHe HexenaTeNbHbii
dakTop Ana KpemHueBbIX IGBT-TPaH3MCTOPOB, TaK KaK yBENMUMBAOTCA
TOKM yTeyku. [l03TOMy X TepMOCTaTMPOBaHIO BCerfa yaenaetca
0co6oe BHUMaHWe. Kapbua KpemHnA B 3 pa3a MeHee YyBCTBUTENEH K
MOBbILIEHMIO TeMMePaTyPbl, U TOKM yTeUKI KIOYEBOTO dNemMeHTa
HEe3HaUMTeNbHbI.

ElLe 0HO BaXHOe CBOWMCTBO KPUCTanNa CUI0BOrO 3nemMeHTa — 3T0
TennonpoBOAHOCTb, Tak KaK Tenso, Bblgensemoe B HeM Npu paboTe,
TpebyeTca OTBOAUTD ANA UCKNIOUeHUA neperpesa. Mo sTomy
nokasarento Kapoua KpeMHNA NPEBOCXOANT KPEMHUIA NoYTH B 3 pasa.
CoueTaHme YHUKasbHbIX CBOVCTB KapOuaa KPeMHMA NO3BOAMNIO
KomnaHuu Mitsubishi Electric Corporation co3patb cunosoii Mogynb,
3¢PeKTUBHOCTb KOTOPOro Ha 70% BbiLLE, YeM Y MPUMEHAEMbIX CEFOAHA
mopyneit Ha IGBT-TpaH3ncTopax.

CpaBHeHWe xapaKTepUCTUK KpeMH1aA (Si) n kapbuaa kpemHus (SiC)

5_

YnpoLyeHHaa cTpyKTypa nonesoro TpaHsucropa MOSFET

AvaNeKTpuK (Si0y)
UCTOK

AvaneKTpuK (Si0y)

Monesoit MOSFET TpaH3uctop

LWnpuHa
3anpelLeHHO 30HbI, 3B

HanpsxeHue
npo6os, MB/cm

Tel'l]'lOI'IpOBOIZlHOCTb,

13 Kap6uga KpemHus (SiC)

ConpotuBnexvie obnactu apeiida
HIKE Ha 3 MOPAAKA 13-3a MeHbLLen
TOMWYYWHBI COA 1 6Osee HU3KOro
YAENbHOTO CONPOTUBEHNA
Kap6upa kpemHus SiC

TOK

nopnoxKa

Br/cwK Monesoit MOSFET tpaH3ucTop 13 kpemums (Si)

N3meHAemoe cTaTnyecKkoe gaBneHune BEHTUNATOPA

Mpw ycTaHOBKE HapyXHbIX H/I0KOB Ha TEXHUYECKIX STaxax Wil MOSTaHON YCTaHOBKe Ha
6ankoHax, BO3flyX OT Hapy»HOro 6;10ka 06bI4HO BbIOPaCbIBaeTCA Yepes Bo3ayxoBod. B
3aBMCHMOCT OT ANIMHbI BO3AYXOBOAA U €70 COMPOTUBIEHNS BO3AYLIHOMY NOTOKY
CTaTUYecKoe faBneHne BEHTUNATOPa Hapy»XXHOro 61o0ka MoXeT bbiTb yBennyeHo Ao 80 Ma.

HacTporika ocywectenaetca ¢ nomotwbio DIP-nepekntouateneir SW6-4 n SW6-5,

YCTaHOB/IEHHbIX Ha M1aTe HapyXXHOTO 6/10Ka.

MakcumanbHoe
cTaThyYecKoe faBneHne
MOXeT 6biTb yBeNM4YeHO
no 80 Ma.

SW6-4 SW6-5
0Ma BbIKN (OFF) BbIkn (OFF)
30Ma BbIKN (OFF) BK/ (ON)
60 MNa BKn (ON) BbIKN (OFF)
80 Ma BKn (ON) BK/ (ON)

L0000
ornn
VLI

VIV
TN TRNR
JRIBY | WRAR

\

PUHY-(E)P-Y(S)NW-A1,
PURY-P-Y(S)NW-A1

TemnepaTypa Hapy»Horo Bo3gyxa Ao +52°C
—

PaboTa npu BbICOKOI TeMNnepaType Hapy»KHOro Bo3ayxa (Ao 52°C)
MOXeT NoTPe6oBaTLCA He TONBKO B KapKUX PErvioHax, Ho 1 npu
TPYNNoBOM PacnoNoXeHUN HaPYKHbIX GIOKOB Ha KPOBJIe,
0CO6EHHO BONN3M LYMOOTPaXKaloLLMX SKPaHOB UK
orpaxzaatoLmx KOHCTPYKLMI, a Takxke Ha bankoHax.
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prnnosaﬂ YyCTaHOBKa Ha KpoBne B6NM3M orpa)Kp,eHmﬁl

wan npn NNOTHOI 3&CTpOl7lKe MostaxHas YCTaHOBKa B BbICOTHOM 3aHUN

Mpu rpynnoBoit ycTaHOBKE HapyHbIX 6IOKOB Ha KPOBJie
NPENATCTBNSA, TaKMe KaK LWyMOOTpaXaloLme 3KpaHbl, orpaxaroyne
KOHCTPYKLMU nn 6am3nexalyme 3aaHus, MOTyT CO3A4aBaTh
3aCTOHbIE 30HbI FOPAYETO BO3AYXA.

30Ha BbICOKOW Temneparypbl o6pa3yeTcn 3a CYeT KoHBeKLUnn
BO3[yXa, HarpeToro HapyxHbiMn 6nokamu, YCTaHOBNEHHbIMW Ha
HUXKHUX 3TaXaX.



Hu3KowWyMHbIN pexum paboTbl

B HoBbiM 6n10kax CITY MULTI G7 «Next Stage» npefycMoTpeHo rubkoe
perynupoBaHu1e Npou3BOAUTENbHOCTI BEHTUNATOPA, YTO NO3BONAET
3HaUMTENbHO YMEHbILUTb YPOBEHD LyMa Hapy»HOro 6noka 6e3
CYLLEECTBEHHOTO CHVKEHNA NPOU3BOANTENBHOCTY CUCTEMDI.

YpoBeHb
MpounsBoanTeNnbHOCTD
Npon3BOANTENbHOCTI
HapyXHoro 6noka
BeHTUNATOpa
100% 100%
Pl
Flo 3 HB(A) 70% 75%
Ro 3 AB(A) (S 60% 70%
A A -<; 50% 60%

MwuHuManbHoe KonnyecTso KomMnpeccopoB

LLlymoun3sonmpoBaHHbI KOMNPECCOPHbIN OTCEK

[ina obecneyeHms WyMoOM30nALMM KOMApeccopa 1 = -
HI3KOTO YPOBHS LLIyMa HapYXHOTO arperara, :
KOMMpPeCccop 3aK/ioueH B creLnanbHblii
13011MPOBaHHbI Kopnyc. OH npenaTcTayeT
pacnpocTpaHeHMIo LyMa KoMMpeccopa Yepe3
MAOCKOCTMN TeMN00BMEHHIKa, YTO BaXHO Ans
obecneyeHns HU3KOro YpoBHSA LWyMa ¢ nio6oit 13
CTOPOH arperara.

(
rkch _.___[;‘_;'
m
Pz e prrr

Bce Hapy»Hble 6noku (mopynu) cepui CITY MULTI G7 «Next Stage» NocTpoeHbl N0 0fHOKOMMpeccop- CornacHo Teopun BEPOATHOCTEN MUHUMW3ALMA YICa B3aUMOCBA3aHHbIX KOMMPECCOPOB B HapyKHOM
HOl CXeMe, TO eCTb B JI060M MOAYyJIe YCTaHOBIEH TOMbKO OfIUH KOMMPECCOP C MHBEPTOPHbIM 6110Ke 11 B MHOTOMOJIy/IbHO CUCTeMe BefIeT K yBENMUYEHMIO HafileXXHOCTU (BEPOATHOCTI 6e30TKa3HO
npueoaom. Mpu KOMOMHNPOBaHNM HECKONbKIX MOZlyNIeil B OAHOM arperaTe MOryT Oka3aTbCaA He bonee paboTbl).
TPEX KOMNPECCcopos. Mpon3BoANTENBHOCTD
Mpoun3BoanTenbHOCTL
MPOM3BOANTENbHOCTD 100%-- Trmmmmmmseeesesssssseeeee s
100%
100%

C NHBEPTOPHbIM NPUBOAOM

WHBepTOop

15% 7,5%

3 Komnpeccopa

2 Komnpeccopa
C VUHBEPTOPHbIM NPUBOAOM

CNHBEPTOPHbIM NPUBOAOM

Wngeprop N3

WnBeptop N2

WnBeprop N°2 WnBeprop N2

5%

WuBeprop N1 WuBeprop N1

Wneeptop N1 Wheeprop N1

e Harpyska —_ Harpyska — Harpyska

HenpepbiBHbIN Harpes
HapyxHbie 6nokn CITY MULTI G7 «Next Stage» cnoco6Hbl

OpHomopynbHbIA arperat MHoromopynbHbI arperat

Mepenag BbicOT 4O 90 M

Mpw pacnonoxeHunn

BbIMNO/HATL MOCEKLMOHHOE OTTarBaHe Tennoo6MeHHIKa
ropauYMM razoobpasHbimM xnagareHTom. Bo Bpems 31oro npouecca
NPOAOMIKAETCA HarpeB BO3/lyXa 06C/yKMBAEMbIX MOMELLEHNIA, @
TENNoNpPOU3BOAUTENBHOCTb CUCTEMBI CHUXKAETCA 10 YPOBHSA
30~40% OT HOMUHANbHOrO 3HaYeHNA.

OTTauBaHue Tenno06MeHHMKa HapyKHOTO 610Ka TPANLIMOHHBIM
€noco6oMm, TO eCTb MOHbIM NEPEKoYEHEM HanpaBneHus
[LIBUKEHNA XNaflareHTa Bo BCel CUcTeme, NPOUCXOAUT TONbKO
Nocne HeCKONbKUX NOCNeA0BATENbHbIX LIMKIOB OTTaNBaHNA
ropAYMM rasom (8o 7 umknos). lostomy Tenno nogaetcs B Pa6ota
NoMeLLEeHUA NPaKTUYeCKI HeMpepbIBHO, 0becreunBasn KomdopT B pexume
nonb3oBatena. Harpesa

Kpome Toro, nepef Hauanom pexrma oTTanBaHA B TeYeHMe Tpex
MWHYT CUCTEMa NPon3BOANT 60nee NHTEHCUBHDII Harpes
nomMeLleHnA AnAa Hakonnexma Tenna.

HapyHoro 6noKa cepum
CITY MULTI G7 «Next
Stage» BblLUe BHYTPEHHNX
6/10KOB Nepenag BbICOT
MOXeT cOoCTaBnATb 90 M 6e3
NPUMEHEeHNsA [OMOMHN-
TeNbHbIX ONUWIA.

90m

Otrangaxue Pabota OtTanBaHue
B pexvme
Harpesa

Becnepe6oiiHaa paboTa npu OTKNOYEHUV NUTAHNA BHYTPEHHero 6noka SnexTponTaKMe oTkMIONEHO

CurHan B nuHum M-NET npefcTaBnaeT coboi NOCTOAHHYIO COCTaBAAIOLLYIO, HA
KOTOPY!I0 HanoxeH UHGOPMALIMOHHbI curHa. Mo3ToMy IMHIUA CBA3N He TONbKO
opraHu3yeT 06MeH JaHHbIMY, HO 11 06ecrneunBaeT MeKTPONUTaHNe HEKOTOPbIX
KOMMOHEHTOB cucTeMbl. Hanprmep, NocToAHHas cocTaBnAiowan Heobxoanma Ana
pe3epBHOro ynpaBeHNs PaciiMPUTENbHbIMIA BEHTUNAMI BHYTPEHHUX 6110K0B. To
eCTb HapyXHblid 610K CITY MULTI MOXeT ynpaBnsaTb 3NeKTPOHHbIMU
pacLNpUTENbHBIMU BEHTUAAMM BHYTPEHHIX 6IOKOB NPU OTKIIOYEHHOM NTaHUN
BHYTPEHHVX 6710KOB.

3Ta 0C06EHHOCTb ABMAETCA KIIOYEBON [i/1A HEKOTOPbIX TUMOB 06beKToB. Hanpumep,
[NA XWIbIX 34aHUIA, KOTAa eCTb BEPOATHOCTb OTK/IOUEHUA 31eKTPONUTaHNA YacTu
BHYTPEHHX 6/I0KOB XW/bLamMui B Cllyyae ANNTENbHOMO OTCYTCTBUA.

C6op xnapareHTa B HapyXHblii 6710K Npu yTeuke

ECnvt B 0BHOM 113 NOMELLEHMIN MOBPEXAEH BHYTPEHHUIA 610K nin ¢peoHONpoBog, To
10 CUrHasy HaCTEHHOTO ra3oaHanu3aTopa (AaTumKka peoHa) MOXHO aKTUBMPOBATL
pexum cbopa XnafareHTa B HapyXHblil 6110K.

Mpumeyarne.
[inA peanu3aumn AaHHON BO3MOXHOCTY NOTPEBYIOTCA [ONONHUTENbHBIE KOMIMOHEHTbI.

Apyrve
BHYTpeHHWe
6noku
npoponKanT
paboratb
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