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Ha3nauenue ycrpoiicTBa

Perynsatop naBiaenust konaeHcauumum  SD-1.3U-5A - MuKpoIpolLeccopHas CUCTEMA,
npeqHa3HaueHHas Uil oOecredeHus paboTOCHOCOOHOCTH CHUCTEM KOHIMIIMOHMPOBAHUS B
peXHUMe “OXJaxkJeHUe IPHU HU3KUX TEMIIepaTypax OKpYy Karollel Cpeibl.

YcerpoiictBo 3G (EKTUBHO TMOAJIECP)KUBACT JaBICHUE KOHJCHCAIMM B JHMAaIra3oHe
Temreparyp okpyxatouieit cpeapl or +20°C nmo -40°C. TIlo mpunuumny perynupoBanus SD-
1.3U sBnsercs [IM]] - perynaropoM *, 94To 00ecreunMBaET BBICOKYIO CTaOMJIBHOCTh U HU3KYIO
aMIUTUTYAy KoeOaHW JTaBJICHUS! KOHACHCAIIMM BO BCEM JMANa3oHe TeMIepaTyp OKpy Karomien
cpeapl . Ilpu NoOBBIIEHMM TeMIEpaTypbl OKpy:kawolen cpeapl Bbiue +20°C  perynstop
IpeKpalaeT peryIrupoBaHue JaBJIEHUS. DTO MOJHOCTHIO MCKIIOYAET BIUSHUE PETYJSATOpa Ha
paboty Onoka B Terublii mepuox roxa. Ilpomecc perynupoBaHusi  BO300HOBISICTCS IPH
MIOHWKEHUU TEMIIEpaTyphl HUXKE OKpyskatoel cpeasl +17°C .

Perynstop npemHazHadeH Uil pabOThI ¢ CHUCTEMaMH  KOHJIUIIMOHHPOBAHWUS,
UCTOJNIB3YIOMUMU JIt000# Tum xnmagarenta (R22, R410, u 1.1.).

VYcrpoiicTBO He TpeOyeT peryiMpoBKH, HMEET BCTPOCHHYIO CaMOAMArHOCTHKY
HCIPABHOCTU TEPMOAATUUKOB, WHIMKALIUIO TEKYLIEro pexuMa paboTbl, YTO MOBBIIIAET
y100CTBO MOHTa)Ka M KOHTPOJISI CUCTEMBL. Y CTPOWCTBO IMpeIHa3HaueHO uid paboThl B COCTaBe
CHCTEM KOHIWIMOHUPOBaHMSA, pPabOTAIOMIMX KaK TOJBKO B PEXHUME ~OXJIaXIeHHe’, Tak U
“oxnaxaeHue/Harpe”. CyMMapHash MOIIHOCTH /BUrarejeii BeHTHJIATOPOB CHCTEMbI
KOHIMUMOHUPOBAHUSA He 10/LKHA npeBbimaTh 500 Br.

[Ipn okcrulyaTanuu CHCTEM KOHIUIIMOHUPOBAHHUSA B  YCIOBMSIX OTPULIATENIBHBIX
TeMIepaTypax OKpy’Kalollel cpellbl HeoOXoauMa YCTaHOBKa I0JI0TPEBa KapTepa KoMIpeccopa
U JpeHaxa. B OTAenbHBIX cHCTeMax KOHIUIIMOHHPOBAHMS MOXKET MOTPEeOOBATHCS MOJOTPEB
KalwUIIpHOUM TpyOKu. PekoMeHlyeTcss TNpUMEHEHHEe  CaMOpEryJlupyeMbIX  HarpeBaTesei
kaprepa cepun SN-1.41x, HarpeBareneil kamwuisipHod TpyOkum  SN-1.42,  HarpeBateneit
npeHaxa cepuu SN-1.43x.

e [IMJ - mponopIoHaNbHBIA HHTETPUPYIOMHNI TuddepeHIHpyOImuii.



TexHnuyeckue XAPaKTCPUCTHKH YCTpOﬁCTBa.

Tabn. 1
HaumenoBanwue nmapamerpa 3HaueHue mapameTpa
Hanpsbkenue nuranus, B 220+ 10% (50 I')
[ToTpebnsemas MomHOCTh, HE Oonee, BT 1
[MonnepxuBaeMoe aBIeHNE KOHICHCAIIHH,
2 15+£2
g xaamaredta R22, xr/cm
[MonnepxuBaeMoe IaBiIeHNE KOHICHCAIIHH,
2 25+ 3
1 ximamareata R410, kr/em
MaxkcuMasbHbIi TOK Harpysku, A, pu 5
TeMIleparype Kopmyca ycrpoicrsa +50°C
Temnepatypa 3kcrulyaTanuu ycTpoiictsa, °C -40 + +65
I'abapuTHBIE pa3MeEPHL, MM.
P PasMep 105%65%30
(C yueToMm 3J1eMEHTOB KpEILJICHUs )
KoMiuiekTHOCTD.
Perynsatop naBnenus konaencanuu SD-1.3 - L.
ITacta rernonpoBonsuias KTII-8 - 1 rp.
Crsoxka GT-100 - 6 1T.
Crsoxka CT-150 - 2 wrT.

PykoBOACTBO 110 MOHTa)Ky U DKCILTyaTalluu - 1 7k3.




MonTaxk ycTpoiicTBa

YCTpOHCTBO MOHTHPYETCSI BHYTPH JIEKTPUYECKOTO OTCEKA HAPYKHOTO OJIOKA CUCTEMBI
KOHJIULIUOHUPOBAHUSL.

MoHTakK JaTYUKOB TeMIIepaTyphl

Perynsarop umeer aBa TEpMOPE3UCTUBHBIX JAaTYMKA TEMIIEPATYPHI - JATYUK TEMIIEPATYPBI
KOH/JICHCALlUH U JAaTYMK TEMIIEPATYpPbl OKPYKAIOLIEH CPEbIL.

JlaTunk TemmepaTypbl KOHJEHCALMM BBIIIOJIHEH HAa HEWUJIOHOBOW CTSKKE, HMeEET
MOKPBITHE M3 TEPMOTPYOKH KPAaCHOTO I[BETa, YCTAHABIMBACTCS Ha THIPABINYECKON cepeauHe
KOH/JIEHCAaTOPa CUCTEMbI KOHIULIMOHUPOBAHUSI.

JlaTuuk TemnepaTrypbl OKpYKAIOLIEH Cpelbl BBIIIOJHEH Ha IIPOBOJIOYHOM Tsre, UMEET
MOKpPBITHE M3 TEPMOTPYOKHM UEpPHOTO IIBETA, YCTAaHABIMBACTCA BHE KOMIIPECCOPHO-
KOHJICHCATOPHOTO OJIOKA.

YcraHoBKa 1aTYHKa TeMIepaTypbl KOHACHCAIIUH.

IIpaBuiibHBI ~MOHTaX JaTuMKa TeMIepaTypsl KoHaeHcaropa Ha 90% omnpenenser
3P PEKTUBHOCTD paboThI yCTpoOiicTBa.
VYcTraHoOBUTE €ro B TOYHOM COOTBETCTBUHU C
NIPUBEJICHHBIMU  YKa3aHUSMHU.
Onpeoenenue mouKu YCMAaHo6Ku
mepmooamuuxka. Ha puc. 1. mokazan Buj
CTaHJAPTHOTO KOHJIEHCATOpa BHEIIHEro OJIOKa.
Kak BuiHO, Kanayn Ha KOHJIEHCATOPE UMEIOTCS
CO CTOpPOH, 00O3HAauYeHHBIX Lubppamu 1 u 2.
TepmonmaTuuk JO0KEH OBITH 3aKperieH Cco
CTOPOHBI OOKCa KOMIIpeccopa U 3JIEKTPOHHKH,
obo3HaueHHoil 1udpoii 2. He pexomenmgyercs
KpEIJIEHHE CO CTOPOHBI 1, MOCKOJIbKY 3HAaYEHUE
TEeMIepaTypbl Ha MJaHHBIX Kajllayax MOXET
MCKAXXaThCSl BCIEACTBUE HAXOXKICHHS HUX B
BO3AYIIHOM TMOTOKe. KpersjeHue paryuka ¢ JaHHOH CTOPOHBI MOXKET IIPUBECTH K
MPOM3BOJILHOMY CMEILEHHIO BEIMYUHBI JABJICHUS KOHACHCAIIMM M TOBBIIICHUIO BPEMEHU
MEPEXOAHBIX POIIECCOB.

Tepmooamuuk 0o/icen  Obimb  3aKpenjien 6  CUOPABIUYECKOU  cepeoune
Konoencamopa. JlonycTuMoe OTKIIOHEHHE + OJMH Kanad. ['mapaBnudeckod cepequHoi Oyaem
Ha3bIBaTh IIOJIOBHHY JUIMHHBI 3MEEBHKA OJHOM CEeKUMU KoHJeHcaTopa. Ha puc. 4. mokaszaHsl
Clly4ad ¢ OJITHO U JBYXCEKLMOHHBIMU ucnaputeisiMu. B cioyuae ¢ “X” - ceKIUsAMH CyLIECTBYET
COOTBETCTBEHHO “X” - TUApPABIMYECKHX cepeluH. Bbl Moxxere BbIOpaTh Hamboisiee yAoOHYIO
BaM CEKIIHIO.

“ITpoiiaute” pykamMu BEChb 3MEEBMK JIEMEHTapHOM cekuuu. MHoraa kanauu, 3pUTEIbHO
KaXyIIHecs TIOJOBUHOW CEKIMM, TAaKOBBIMM He oOKasbiBatoTca. OmubouHas yCTaHOBKa
TEpPMOJIaTUMKAa Ha Hayaslo (y4aCTOK CHSTHS IEperpeBa) MM KOHEI| 3MEeeBHKa KOHIECHCATOpa
(Y4acToK MEpeoXJaXACHUs)  MPHUBEIET MOBBIIMICHUIO WIN MOHWKEHUIO 3HAYCHHUS JTaBJICHUS
KoHzaeHcanuu Ha 4-5 Kr/em?!!!




CepemIHa
HarxeTazome ¥OHIEHCATOPa
3memex
TapHAt
cexInt
Mmpasmcecrax
CepEemHHa
FOREEHCATOPA Harmeraroe o =
—_— — el
Beacuearome Smemex
TapHat
cexIpt
Mmparmcecrax
CepemIHa
Beacuzarae ¥OHIEHCATOPA

OFHOCe¥IHOMHEDT HCOAPHTEIE

Puc. 2.

JEyxceyIOEDt HOMAPHTENE

Kpennenue oamuuxa. CoOCTBEHHO TEpPMOJATUUK HAXOAMUTCS MOJ TUIACTHKOBON TPyOKOil C
BHYTPEHHEH CTOPOHBI CTSDKKHU (BBIMyKJIast o0iacTh moJ Tpyokoii). Heo6xonumo obecrieuntsb
XOPOIIUK KOHTAaKT TEPMOJATYHKA C KajJauoM

KOHJIEHCaTopa.
Ilepen ycTaHOBKOM HaHECHUTE Ha
ﬂ% 00JacTh JaT4WKa TETUIOMPOBOIAIILYIO TACTy

ﬁémonom&nbﬁ‘t

KTII-8.
“Knaccuueckuil” crmoco0 YCTaHOBKU

'~ JIaTYMKOB MOJOOHBIX YCTPOWCTB MOKa3aH Ha
puc. 4. B 1aHHOM ciy4ae, BCISICTBHE MaJloro
A '~ pagmyca wu3ruba, TpeOyeTcss  MPUIIOKCHHE
OOJIBIIIOrO yCuiusa K CTSIKKC, 9qTO 4YacCTo

LR ~ [OPUBOAUT K IIOBPEKACHHUIO JaT4YHUKa U
CaMOIIPOU3BOJILHOMY PacCLEIUIEHUIO CTSIKKHU
IIpU OTPHULATEIBHBIX TEMIIEPATYpaX.

Puc. 4 Puc. 5

PexomeHayercsi ycTaHaBIMBAaTh JAaTYUK B COOTBETCTBHE C pHC. 5. DTOT cnocod obecrneynBaer
Ooyiee KaueCTBEHHBI KOHTAKT, BCJIEJACTBHE OOJBIIErO paauyca M3ruda CTSDKKU, U HE TpeOyer
OOJIBIIOTO YCHIIMSA TIPU KPEIUICHUHU JOTIONIHUTENBHBIX — CTSDKEK. J[Jsl MOBBIIICHUST HAaIS)KHOCTH
PEKOMEHAYETCS YCTaHaBIUBATh MO 2-€ CTSXKKU C KaXKAOH CTOPOHBI (Ha pHC. 5 MOKa3aHO IO
OJTHOW). He pacnonarate CTSOKKM KpeIJieHHS B OOJIACTH HAXOXKJICHUS COOCTBEHHO
TEPMO/IaTUHKA.



W3onupyiiTe ~ CMOHTUPOBAHHBIM JaTYUK  C TOMOIIBIO OTpPE3Ka TEPMOU3OISIUN
MOAXOSIIETO AUAMETPa U Maphl CTIKEK (puc. 6).

Puc 6.

YcraHoBKa JaTYMKA TeMIIEPATYyPbl OKPYKAIOLIEH Cpelbl.

YcraHOBUTE JAaTYMK OKPYIKAIOLIEH CPebl B COOTBETCTBUE C PUC. 7

Puc. 7



MoHTax INIEKTPHICCKHUX COCI{HHeHHﬁ.

OcHOBHbBIE NPUHOMIBI 3JICKTPUIECCKHUX coeIUHEHMIL.

CuHU TPOBOJHMK PETYIATOpA SABISETCS “00muUM”™ 171 BceX ero meneid. OTHOCUTEIbHO
JAHHOTO TPOBOIHMKA 00eCIieunBaeTCs 10/1a4a MUTAHUS HA PEryJsaTop, U3MEpeHHE HAPSKECHHS
Ha BXOJAaX pEryJjsaTopa,  IPOU3BOAUTCS YIPABICHUE JBUraresieM BeHTWwIsATopa. CuHuit
MIPOBOJIHUK PETyJIATOpa COSAMHSETCS ¢ MPOBOJHUKOM BHEIIHEro OJIOKa, KOTOPBIM SBIsSETCA
OOIIMM JJIsl IBUTATENSE BEHTHIIATOpPA U 4-X X0J0BOTO KjamaHa. Kak mpaBuio, Takoi MpoOBOJIHUK
ABISICTCA “HEUTpaJIbio” MUTaHUA OJIOKA.

[Iuranue yCTpONCTBA OCYILIECTBIACTCA IOAAYEH HANPSOKEHUS Ha KOPUYHEBBIN
IIPOBOJAHMK OTHOCHUTEIBHO CHHETO INPOBOJHMKA. B craHgapTHOM BapuaHTE MOAKIIOYEHUS
KOPUYHEBBII MPOBOAHUK IMOJAKIOYAaeTcs K “¢dasze” muranus Onoka. Perymarop npeaHasHayeH
111 pabOThI C MTOCTOSTHHBIM MPUCYTCTBUEM HA HEM HANpSKCHHUS MUTaHUS, TOCKOJIBKY Ul CBOCH
paboThI XpaHUT U UCTIONB3YET 3aTeM, MH()OPMAITHIO O MPEABIAYIINX 3aITyCKaXx.

YacTo B CIUIMT-CHCTEMax IUTAaTHO HA BHEIIHEM OJIOKE MPHUCYTCTBYET IMPOBOJ TOJBKO
OJUH TPOBOJ JIMHWM THTaHUS (KaK MpaBWiIo, “HEUTpanu’”), OTHOCUTEIBHO KOTOPOTO
OCYIIECTBIISICTCSI KOMMYTAIMsl YCTPOMCTB OJi0Ka IMyTeM MOJKIIOUEHHUs] BTOPOTO IMPOBOJHUKA
JUHUM THUTaHUS (Kak mpaBwiio, “¢daspl’”) Ha COOTBETCTBYIONIMI KOHTaKT. B Takux ciydasx,
HEOO0XO/MMO IOJBECTH JIOTIOJIHUTENbHBI MPOBOAHMK (B JaHHOM ciyd4ae “‘(ha3oBbIA”) Is
obecrieyeHuss TUTaHMUA peryinstopa u  HarpeBateneil. HeoOxomumocTs obecreunBaTh
MIOCTOSIHHYIO T10/1ayy HaNpsOKCHUs MUTaHUS Ha OJIOKH, SKCILTYaTHPYIOIIUECS B YCIOBHUIX HU3KUX
TeMmIepaTyp, OOYCIIaBIMBAaeTCs B IEPBYIO Odepelb He MOTPEOHOCTHIO B HEM pPEryisTopa, a
HEOOXO/JMMOCTBIO  HENPEpHIBHOIO MUTAaHMUSA HarpeBaTens Kaprepa (Kak BIOpouYeM, H
JIOTIOJIHUTENBHBIX HarpeBaTeliel B Cilydae UX HAJIU4Ms).

KenTsiii NpOBOIHUK - BXOJ KOMaH/bl BKJIIOUEHUS peryisaTopa. Hannuue HanpspkeHus
220B mexy KeATbIM U CHHUM ITPOBOJHUKOM SBJIIETCS KOMaHA0M Ha BKIIOYEHHUE PETYIIATOPA.

UepHblii NPOBOJHUK -  BBIXOJ  PETYJSATOpa, YIpPaBJIAET HArpy3Kod (ABUTaTenb
BEHTWISITOPA), BKJIIOYEHHON MEXAY YEPHBIM U CUHUM IIPOBOJIHUKOM.

PerynsaTop BkitouaeTcs B pa3pbIB LieNu (LI€TIEH) YIIPaBIE€HUS BEHTUISITOPOM.

IIpu pabote perynsropa MAaBICHHS COBMECTHO C OJHOCKOPOCTHBIM  JIBUTATEJIEM
BEHTWJIATODA:

KenTslii NpPOBOJHMK MOJKIIIOYAETCS K IUTAHHOMY BXOZY YINPABIEHUS JBUraTelleM

BEHTHJISITOpA OJI0Ka, OT KOTOPOTO MPEABAPUTEIHLHO OTCOSANHSAETCS MPOBOAHUK, HTYIITHHA

K IBUTATCIIIO BCHTUJIATOPA 0JI0Ka.

OTcoeqMHEHHBIN B MPEABIAYIIEM IIYHKTE IPOBOAHMK JIBUTaTENs COEAUHAETCS C YEPHBIM
IIPOBOXHUKOM PErYJIATOPA.



[Ipu pabore perynaropa 1aBjIeHUs COBMECTHO C MHOTOCKOPOCTHBIM JIBUTaTeNIeM
BEHTWJIATODA:

Bce nmpoBogHMKYM, MAYLIME OT CXEMBI YIIPABJIECHUS K JBUTATEII0 BEHTUIISITOPA
pa3pbIBaIOTCA.

Bce BBIXOBI CXeMBI YIIPaBJICHUS 0OMOTKaMU BEHTHIIATOPA COSIUHSIOTCS MapalIeIbHO U
MOAAIOTCS HA BXOJ (KEJNTHIN MPOBOJI) PETYIIATOpA.

K BbIX01y perynsTopa (4epHbIi MPOBOJI) MOJIKIIOYAETCS BHIBOJI OOMOTKH JBUTaTelIs,
OTBEYAIOLIUH 3a BBICOKYIO CKOPOCTH JABUIATEIIsl BEHTWIATOPA

OcrasnbHbIe BHIBOJIBI 0OMOTOK JIBUTATENsI M30JIUPYIOTCS.

Cepblil TPOBOJHUK - BXOJ ONpPEICIICHUS PeXUMa pabOThl CUCTEMbl KOHIUIIMOHHUPOBAHUS
(HarpeB/OXJNaXA€HUE), TMOJAKIIOYAETCS K  IITAHHOMY BXOJY YIHpaBieHUS 4-X XOJOBBIM
KkinanmaHoMm Onoka. [lpym Hanmmumm HampspkeHust 220B mexay ceppIM M CHHUM IIPOBOJIOM
OIIPEAEIIAETCS PETYJIATOPOM KaK PEeKUM “HarpeB”. B cilydae, eciu peryiasiTop UCHOJB3YETCs C
CUCTEMAMM “‘TOJIBKO OXJIAXJEHUE, CEpbIi IPOBOJAHMUK YCTPOWCTBA COEAMHAETCS C CHHUM
MIPOBOJTHUKOM PETYJIATOPA (MM OOLIMM ITPOBOJIHUKOM CUCTEMbI KOHAULIMOHUPOBAHUS).

TunoBble cxeMbl NOAKJIIYEHUS PeEryJasitopa.

Ha Bcex cxemax moJIKITI0UE€HUH HCTIONIB3YIOTCS CIEAYIONINe 0003HAUCHUSI:

C I[BI/II‘aTeHL BCHTUJIATOPA

o

4-X070BOM KJIalaH CUCTEMbl KOHIUIIMOHUPOBAHMS

Kommnpeccop

(9 @

HarpeBarenu: HarpeBaTens KapTepa KoMmrpeccopa (00s3aTesnieH),
HarpeBaTeiad KanwUISIPHON TpyOKH U ApeHa)ka (110 HeoOXO0AUMOCTH)

| W |
HEATER

N “HelTpanbHblii” MPOBOJ MUTAHUS CUCTEMbI KOHJIULIUOHUPOBAHUS
L “@a3oBbIi” MPOBOJI MUTAHUS CUCTEMbl KOHIUITMOHUPOBAHUS

% Heo0xoanmMo npousBecTH “pa3pbIB” MPOBOJAHNUKA CUCTEMbI KOHIUITMOHUPOBAHHS



d DNEKTPUUECKOE COEANHEHNE TPOBOAHUKOB

@ [TaTHbBIE KIEMMBI HAPYKHOTO OJI0Ka

Ecnu BbI nountany n. “OCHOBHBIE IPUHLIUIIBI 3JIEKTPUUECKUX COEAMHEHNUN™ CXEMBI BOIIPOCOB
BBI3BATh HE JOJKHBI. CTOUT OTMETUTH TOJIBKO 2 MOMEHTA!

HeoGs3aTenbHo 11 oGecriedeHrs pa3pbiBa MPOBOJHUKA OT BEHTHIIATOPA 10 IITATHOU
KJIEMMBI pa3pe3aTh NPOBOJHUK. B OONBIIMHCTBE CiIy4yaeB JaHHBIA 3aKaHYMBAETCS pa3beMOM
tuna ‘“mama 6.3 MM”. MOXHO IIPOCTO OTCOEUHUTH Pa3beM OT HOXKEBOT'O pa3beMa IITaTHOTO
KJIIEMMHUKa M COEAVHMTH €ro (pa3beM) ¢ pa3beMoM “niarna 6.3 MM”~ YEpHOTO IIPOBOIHUKA
perymsrtopa. Pazpem Tuna “mama 6.3 MM” 3aTeéM NOJKIIOYUTH K OCBOOOJUBLIEMYCSI HOXKEBOMY
pa3beEMy IITATHOM KJIEMMBI.

HltatHo Ha OJOKEe MPUCYTCTBYET MPOBOA “HEHTpasu”, OTHOCUTEIHHO KOTOPOTO
OCYILECTBIISICTCSI KOMMYTAalUsl YCTPOUCTB OJIoKa IMyTeM mHofadu “¢da3bl” Ha COOTBETCTBYIOIIMN
KOHTakT. HeoO0XoauMo MOoABECTH AOMOIHUTEIBHBIN TPOBOAHUK (B TaHHOM ciydae “(ha3oBblii”)
111 o0ecTieYeHNs] MUTaHUs PeryyIsaTopa U HarpeBaTesei.



1. Cxema coefMHEHM B TUIIOBOW CIUIMT-CUCTEME, NMEIOLLEN TEPMOCTAT AJIsl EPEKIIOUEHUS

CKOPOCTEH BpAIllEHUN BEHTWIATOPA:
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3nech u ganee: High — BBIBOI 0OMOTKH, OTBEUAIOLIHI 32 CPEIHIOI0 CKOPOCTh BEHTHIIATOpA
Midlle - BbIBOJ OOMOTKH, OTBEUAIOIINHN 32 CPEIHIOI0 CKOPOCTh BEHTHIISATOPA
Low - BbIBOJ OOMOTKH, OTBEYAIOIIUI 32 HU3KYIO CKOPOCTh BEHTUJIATOPA



2. ILBYXBCHTI/IJISITOPHaH CUCTCMAa KOHAWIIMOHUPOBAHUA.

Ha puc 13 NpUBEJCHAa  “MaKCHUMaJbHO’  BO3MOXKHas KOH(UTrypamus CHUCTEMBI
KOHIWLIMOHUPOBAHUS, KOTOPBIH MOXKET BaM BCTPETUTbCA — 2-X BEHTUJISATOpPHas CHCTEMaA
HArpeB/OXJIQXXJICHHE C Pa3/eibHbIM YINpPaBIEHUEM MHOTOCKOPOCTHBIMU BEHTUJIATOPAMH.
BEHTHJISITOpaMU. Bce ocranbHble KOH(QUIYpalMd CHCTEM MOTYT OBITh IOJYYEHBI ITyTeM

0TOpachIBaHUS HEUCIIOIb3YEMBIX B BAIlIEM CIIy4ae y3JIOB U HETEH.
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Puc 13
Jluansamu “---->  0003HAYEHBI MITATHBIC YJEKTPUUYECKHUE IETH CUCTEMbI KOHIUIIMOHUPOBAHMUS,
KOTOpPblE  HEBO3MOXHO  OJHO3HAYHO  OMNPEIEIUTh  HEMPEPBIBHBIM  COCAMHUTEIbHBIM

MMPOBOAHUKOM, BCJICACTBUC BO3MOXHOCTH HAJIMYHUA B HHUX OOMNOJHHUTCIBHBIX 3JICMCHTOB. Onn
MPOBCACHBI UCKIIOYUTCIILHO JIS1 TIOHUMAHUWA (1)yHKI_H/IOHI/IpOBaHI/ISI.

LU 4

JInnusamu 0003HAYECHBI JJCKTPUYECKUE LEMU M DIEMEHThI, KOTOpbIE MOTYT
NPUCYTCTBOBATh WJIM OTCYTCTBOBaTb B 3aBHCHUMOCTH OT KOH(HUIYpalMd CHUCTEMBI
KOH/IMITMOHUPOBaHHUA. TO ecTh MOXKET ObITh OJUH WU JBa BEHTWIATOPA, BEHTHISATOPHI MOTYT
OBITh TPEX- WIN JIBYXCKOPOCTHBIMHU, ITUTAaHHE MOXET OBITh OJHO WM TpexdasHbM. Bee 310 He
BIIMSAET HA CXEMOTEXHHUKY ITOJKIIIOUEHHUs, IPUHIUITAAIILHO JIUIIb Y4€CTh HECKOJIBKO MOMEHTOB.

B nanHbIX 6510Kax NMpH NOHMKEHHOW TEMIIEpaType OKpY’Kalollel cpebl padoTaeT TOIBKO OJUH
BEHTHJIATOP (HIKHHM, IO PacloIOKEHUIO B OJIOKe, Jpyroe pacrojoXeHHWE HE BCTpPeyanach).



Kakoii 310 BeHTHIATOpP B OJOKE KOHKPETHO, HECIO0XXHO ONPEAETUTh U TIPH BBICOKUX
TEMIIEPATypPaxX OKPY’KAIOIIEH Cpebl — IIPU 3aIIyCKE CUCTEMBI OH CTApPTYET MEPBBIM.

Ha puc NeX on o6o03nauen kak FAN 1. Perynsarop ycTaHaBiauBaeTcsi TOJBKO JUIS yIIPaBICHUS
JAHHBIM BEHTWIIATOpOM. CXeMa ylpaBieHHUs IPYTUM BEHTHIIATOPOM COXPAaHSAETCS IITaTHOM.

Crayuail, IBUTaTeId BEHTWIATOPOB B OJIOKE DJIIEKTPUUECKH ‘‘3amapaielieHHs” U pabdoTaroT
y >
CUHXPOHHO Oy/IeT pacCMOTPEH OT/IEIBHO.

Cuctema MokeT UMeTh oiHO(a3HOe Win TpexdasHoe nuranue. CHHUNA MPOBOJHUK B MaIIMHE C
JOOBIM MUTAHUEM IOJICOCTUHSECTCS a “HEUTpaJIbHOMY ~ MPOBOIY, KOTOPBINA SIBIAETCS OOLIMM
IUI BUTATEIEeH BEHTUIIATOPA U 4-X XOJ0BOI0 KJlanaHa.

B cnywyae omHodazHON cucTeMbl MPOBOAHMKM 0O03HaueHHBbIe Kak L1 m L2 oTcyTcTBYIOT M
IIUTaHUE PETYJIATOpa (KOPUYHEBBIA MPOBOJ) MOAKIIOYAETCS K €IMHCTBEHHOW NMPUXOJAILIEH Ha
670K (ha3pl mUTaAHMS.

B cucreme ¢ Tpex¢azHbIM MUTaHUEM BCE HECKONBKO cioxHee. OOpatuTe BHMMaHHE, YTO Ha
IUIaTy YMPaBISAIOUICH AJIEKTPOHUKHM  MOXKET MNPHUXOAUTh JABe (a3l nuTaHus. JlBurarenu
BEHTHJISITOPOB THUTAIOTCS OT OJHOW “(a3pl’, BTOpas HCHOJIB3YETCS TOJBKO ISl KOHTPOJIA
NPaBUIBLHOCTH YepeaoBaHus “haz”.

IIpoBonHHMKa NHUTAHHWS PperyasATopa (KOPMYHEBbINH) NPH YCTAHOBKEe B CHCTeMbI € 3-X
(a3zHbIM NMTAHHEM NPHCOEIMHSAETCH K BXOJHOM KJIeMMHOH KoJ101Ke 0JI0Ka Ha “da3zy” ot
KOTOPOii OCYIIeCTBJIsIeTCSI MUTAHUE BEHTHJIATOPOB OJioka. Buumanue! O6o3HaueHue Ha
puc 13 “dassr” kak “L1” He sBIsAETCS yKa3aHMEM Ha TO, YTO BbI B J1I000i Tpex(azHoii cucteme
aBTOMATUYECKU IIOJICOCIMHAETECh K KIEMME C Takod MapKUpOBKOH. MapkupoBKa 37€Ch
npuBeqeHa yciaoBHo. Onpenenute “dazy”’, 0T KOTOPOH HAMUTHIBAIOTCS IBUTATEIH BEHTHIISITOPOB
0 CXEeMe COeAMHEHHUH KOMIIPECCOPHO-KOHCHCATOPHOTO OJI0Ka.

Cepblii MPOBOJHUK PETyJsATOpa JOJDKEH IMOJCOEIUHATCS K KOHTAKTy YINpaBieHUs 4-X
XOZOBBIM KJIallaHOM, KOTOPBIM KOMMYTHpYETCsl pelie OJioKa 3JIeKTpOHUKH. Bocmonb3yiiTech
CXEMOHM COEOMHEHMH Ul ONpENENIEHUs HOMEpa KOHTAaKTa pazbeMma 4-X XOJ0BOro KiamaHa. B
CUCTEMAX “‘TOJIBKO OXJAXKIEHHE CEpbli NMPOBOJHUK COEIUHSAETCS C CHHUM HPOBOJHUKOM
peryisaropa.



YacTHbIH ciyvaii, ABUraTeIN BEHTWIATOPOB B OJIOKE 3JIEKTPUUECKH ‘‘3amapajiesieHsl” 1
paboTaroT CHHXPOHHO MOKa3aH Ha puc 14..
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Puc 14

Kak BugHO 13 0000111eHHON CXeMBbl COeIMHEHMH Ha puc 14, B cucTeMe MOXKET MPUCYTCTBOBATh
JIBa BEHTWJIATOPA, KaX/IbIil CO CBOMMHM IIPOBOJHUKAMU M PA3bEMOM, MOJKJIIOUEHHBIMH K IJIaTe
AJIEKTPOHUKH O10ka. OJTHAKO BHYTPH IJIATHI 3JIE€KTPOHUKHA OOMOTKHU JABHUraTeIeH ynpaBisioTCs
OT OJHOH rpynmsl pene. Takum 00pa3oM, IBUTAaTENH pabOTAIOT CUHXPOHHO.

Jns moakIroueHus: peryisiTopa B JaHHOM CiIydae:

PazopBaTe Bce NPOBOJHHKHM YMPABICHUS OOMOTKAMH BEHTHIATOPOB. COEOUHHUTH YEPHBIH
MIPOBOJIHUK PETYJISATOpPA C MPOBOAHUKAMH, HIIYITUMH K BBICOKOCKOPOCTHBIMU OOMOTKaMU 000UX
nsurareneil. CoeqMHUTD JKENThIA MPOBOJHUK PETYJIATOPAa CO BCEMHU IPOBOAHMKAMH, UIyIIUMU
OT pa3beMa, KOTOPHIE MCIOIb30BAIKCH JUIsl yNpaBJICHUS JaHHBIMH OOMOTKamHu. M301mupoBath
OCTaJIbHBIE BBIBOBI OOMOTOK JIBUTATEIICH.

I[Ipum. B npuHnune B JaHHOM Cilydae JOCTaTOYHO COEIUHEHHUs HKEJITOr0o IIPOBOJHUKA
peryisTopa ¢ NPOBOJHMKAMM YINpPaBIEHUS OOMOTKaMH OJHOTO W3 BEHTHIATOPOB. OnHaKo
pe3epBUPOBAaHUE €Ile HUKOMY HE MEIIaJIo, a OCTAaBIIHUIiCS CBOOOIHBIM HMPOBOJHHK BCE PABHO
MIPUACTCS U30JIMPOBATh.



Kax YK€ 0OTMCYAJIOCh, U3 BBIICTIPUBCACHHBIX CXCM MOAKIOUYCHUA, MCTOJJOM UCKIIIOUCHUA HE
HCIOJIB3YIOMIUXCA B BAllICM CJIy4ac, MOKHO MMOJTYYUTh BCEMY MOAKIIIOYCHUA MMPAKTHICCKHU JJIA
T000T0 CIyyast.

Hanpuwmep: y Bac cucrema “remno-xonoxa”, 3-X CKOPOCTHOM BEHTHIIATOP, OAHO(A3HOE MUTAHHE:
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B urore — cxema MoAKIIOYEHUN CIUTUT-CUCTEMBI C SJICKTPOHHOM JTMHUEH 00OMEHa MEX Iy
BHYTPEHHUM U BHEIIIHUM OJIOKOM.

HpaKTI/I‘leCKaH peanu3anus MoACOCANHECHUS peryjasaTopa

[Ipu BBINOJIHEHUHU COEAUHEHHUIN UCIIOJIB3YUTE CXEMY COCIMHEHUI KOMIIPECCOPHO-
KOHJICHCAaTOpHOTO OJ0Ka. CxeMa COeTUHEHH, KaK MPaBUIIO, TPUKIIECHA K OJTHOM U3 ChbeMHBIX
MIOBEPXHOCTEH KOMITPECCOPHO-KOHICHCATOPHOTO OJI0Ka

Ecnu cxema coefuHEHUN OTCYTCTBYET
OmnpenesieHne BHICOKOCKOPOCTHOM 00MOTKHM 0€3 cXeMbl COeIMHEHUIA.

Bo nmepBbiX, onpeaenure oOmMMH MPOBOJHUK OOMOTOK jBurarens BeHTHiIsTopa. OH
HETOCPEJCTBEHHO COEAMHEH C ‘“HeWTpanpio” OJoKa, T.e. CONPOTHBICHHE MEXAY IaHHBIM
NPOBOJHUKOM B KiemMMod “N” Omoka — gecarsie goaun Ow. H3mepbTe MyIbTHUMETPOM
COMPOTUBIIEHUE pPabOYMX OOMOTOK OTHOCHUTENBHO HX ‘‘00miero” mpoBogHuka. OTKIIOYATH
pa3beM JBUTATENS OT IUIAThl HEOOA3aTeNbHO — MPOBOJAHMKH OTKJIIOYEHBI OT IENel NMUTaHHS
Pa3OMKHYTBIMH ~ KOHTakTamMu peine. OOMOTKa ¢ HAUMEHBUIMM  CONPOTHUBICHHUEM  —
BBICOKOCKOPOCTHasI.



Ilpoeooume u3zmepenus conpomueIeHull MOIbKO YOEOUGWIUC, 6 MmOoM, Ymo cucmema
KOHOUyuonuposanus obecmouenal

Buumanne! CymiecTByeT BO3MOXHOCTh HENPABMWIIBHOTO OINpPEAETCHUs KOJIUYecTBa paboumx
oomotok! Kpome pabounx, B JBUTATENsAX MPUCYTCTBYET MTyCKOBasi OOMOTKA.

JlanHast OOMOTKa JBUTATENs MOJKIIOUEHA 4epe3 IYCKOBOW KOHJEHCATOp, MOJAKIIOYCHHBIH K
JUHUM TUTaHud. BTopoil BBIBOA OOMOTKM TMOJAKIIOYEH K 0Omeid Todyke OOMOTOK
HEINOCPEACTBEHHO BHYTpU JABUrareis. YacTHBIM cilydall — KOIZJa IIyCKOBOW KOHIEHCATOp
MOAKJIIOYEH K JIBUTaTENI0, KAK IT0OKa3aHO Ha puc Ne, OCTalbHBIE COCIMHEHMS BBIIIOJIHEHBI BHYTPH
JBUTATEJIS.

Korna nanHBI KOHIEHCATOpP YCTaHOBJIEH Ha IIACCH KOMIPECCOPHO-KOHJEHCATOPHOTO OJoKa,
“IUIIHKAX” TIPOBOJHUKOB Ha IUIATY YNpaBJICHUS HE HIET M HIeHTH(]UKauus pabouyux oOMOTOK
IIPOU3BOJUTCS OJTHO3HAYHO.

Ho uHorma, B cucreMax OTHOCHUTEIHHO HEOOBIION MOIIHOCTH, ITyCKOBOW KOHACHCATOP MOXKET
OBITh YCTaHOBJIEH HETMIOCPECTBEHHO HA IUIATY JEKTPOHUKH, U COCMHEH C IMyCKOBOM 0OMOTKOM
MIPOBOJTHUKOM, MOJKIIOYEHHBIM IOCPEACTBOM TOTO € pa3beMa, 4To M pabouyne OOMOTKH.
Bosznukaet nito3us “numiHen” pabodyeir 00MOTKH.

VYbenurech YTO, IYyCKOBOM KOHAEHCATOPHl YCTAHOBJIEHBl Ha INACCH KOMIIPECCOPHO-
KOHJIGHCAaTOpHOro OJioka. B MpoTUBHOM cnyyae HaiguTe €ro Ha IUIaTe 3JIEKTPOHUKUA H
OIpesieNuTe “TIPO3BOHKOM~ Ha Kakyl0 OOMOTKY OH HJIeT, 4TOObl HCKIIOYHUTH €€ W3 Habopa
pabounx 0OMOTOK.

Onpenenenue “pa3pl” NUTAHUS ABUraTe/Ieil BEHTWIATOPOB B CHCTEMaXx ¢ Tpex(a3HbIM
NUTAHHEM.

JIo yCTaHOBKHM pEryjsaTopa BKIIOYHTE OJIOK, HalauTe 3amuTaHHylo HampsokeHuem 220 B
pabouyro 0OMOTKY aBUTaTeNsi (M3Mepsisi HAMPSDKEHUE OTHOCUTENBHO “HEUTpanu’”, T.e. KIEMMBI
“N”, HaiiiuTe Ha Kakol OOMOTKE ABHMraTelsi BEHTWJIATOpA HAIpsDKEHHE nMmeeT 3HadeHue 220
BounbT); ocTaBMB OAMH UIyn MyJIbTHMETpa Ha JaHHOW OOMOTKE, APYTHM IIYNOM (KOTOPBIH
paHee Haxoqwicd Ha “HEWTpain”) IOCIIEJOBATEIbHO W3MEPHTE HAINPSDKEHHE MEXIy TaHHOU
TOYKOW U “paszamMu’ MHUTAHUSA HA KIEMMHOH KOJIOAKE BBOAA muTaHus Oinoka. [lpu ycraHoBke
mryna Ha “¢a3zy”’, 0T KOTOPOH OCYIIECTBIISICTCS MIUTAaHUE JBUTATENs, H3MEpsAEeMOe HaNpsHKEHUE —
He Oosiee enuHUI (B uaeane — HOMIb) BoabT. HeoOxoaumas ¢aza Haiinena. [lpu ycranoBke mryma
Ha pyrue “@as3pl” OyIeT u3MepeHO HampsKeHHE, B HECKOJIBKO COTeH BobT.

Omnpenesienne He00XOAUMOro0 MNPOBOAHMKA 4-X XOA0OBOro KjaamaHa 0e3 cXeMbl
COeIMHEHUI.

W3mepsisi conpoTUBIIEHHE MYJIBTUMETPOM,  ONPEIEIUTE  MPOBOJHUK HA pazbeMe
KJIallaHa, COCJAMHCHHBIA ¢ KiaeMMOH “N” muTaHus BHemrHero Onoka (kiaemma “N” — “oOmmii”
MPOBOAHMK JJisi OJIOKOB, MMEIONIUX IJIaTy JJIEKTPOHMKH BO BHelmHeM Onoke). K mpyromy
MPOBOJAHKUKY Ha pa3beMme (HE pa3pbiBas JaHHBIA MPOBOJHUK!) HEOOXOIUMO MOACOSAMHHUTH
CEepbIN IIPOBOJIHUK PETYJIATOPA.

Ilpoeooume uszmepenus conpomueneHus MoabKo yoeousuiucy 6 mom, 4mo cucmema
KOHOUyuonuposanus obecmouenal



PeryaupoBka ycrpoiicTBa.

YcTpoiicTBO He TpeOyeT peryIupOBKH.

Hpenynpe:xaenus.

Be3zoTkazHas paboTa peryasiTopoB rapaHTUPYETCS TOIBKO MPH COOIOIEHUH TPeOOBaHUI
10 MAaKCUMAJIbHOMY TOKY Harpy3ku U 00€crieYeHMH HOPMAJILHOTO TEMIIEPATyPHOTO PEKUMA €ro
KopItyca. 3HaueHue IapaMeTpoB yKa3aHbl B Ta0m. 1.

Jns  obecriedeHrss HOPMAJIBHOTO TEMIIEPATypHOTO pPEXHMa KOpIlyca pEeryssTopa
(ucxoauTe W3 3HAYCHUH, yKa3aHHBIX B MyHKTe “ MakcuMallbHbIe TOKM Harpys3ku’’) u3beraiite
KOHTAaKTa YCTPOICTBAa C TOPSYMMH 3JIEMEHTaMU: TpyObl HarHETaHUs, KOMIIPECCOp U T.II.
[lepebopka MeXIy OTCEKOM BEHTHJISATOpPA M KOMIIPECCOopa MOXET HMMETh BEChbMa BBICOKYIO
TEMIIEpaTypy B TEIUIOE BPEMsI I0/la 3a CUET 00yBa ropsYMM ITOTOKOM BO3JlyXa OT KOHJEHcaTopa
Onoka. 30eraiiTe yCTaHOBKM PpEryJsITOpa HEMOCPEICTBEHHO Ha 3TOW mepebopke, B KpailHeM
cllyyae 3aKpernuTe PeryisTop Ha HeW yepe3 TepMOHU3OJSIHMOHHBIC MPOKIAIKA WIH oOecredbTe
3a30p MEXJIy KOPIIyCOM pEryJisiTopa U nepeOopkoil He MeHee 5 MM (Hampumep, ¢ MOMOIIBIO
HECKOJIbKUX a0 MpU KPETUIGHUH YCTPOUCTBA). PerynsaTopsl pekoMeHayeTCcs yCTaHaBIMBATh B
BEPTUKAJIHLHOM IOJIOKEHUH [t 00ecTieueHHsI BEeHTHIISAILIMN BHYTPH KOPITyca yCTPONUCTBA.

TpeooBaHus 0€30MACHOCTH.

Bce paboThl 10 MOHTaXy M IMOJIKIIOUCHHUIO PETyJIATOpa CICAYET MPOU3BOIUTH TOJBKO
MPU OTKJIIOYEHHOM MTUTAaHUM CUCTEMbI KOHAUIITMOHUPOBAHUSL.

Texnuyeckoe 06c.11y>1anaHne.

DKcIuTyaTalys peryasTopa 1aBjieHuss He TpeOyeT MPOBEICHHUs PeriaMeHTHBIX padoT B
TEUeHHE BCETo Meprojia padoThl.

IIpaBujia XxpaHeHus.

yCTpOfICTBO MOXCT XpPaHUTBCA B CYXOM, HC OTallJIMBACMOM JIIOMCIICHHH.

Temnepatypa xpanenuss jgomkHa ObiTe He Hmwke -40°C u  He Bbeime +75°C.
W36eraiiTe KOHTaKTa ¢ XuMUKaTaMu. He monBeprath MEXaHHYECKOMY aBJICHUIO.

FapaHTI/II/I H3roToBMUTECJIA.

lapanTuiiHbeIii cpok pabOTHI ycTpoiicTBa 3 TojJa C MOMEHTa MNpojaxu. B TeueHue
rapaHTUWHOTO CpOKa TMOKyMNareiab WMMEET TMpaBO Ha PEMOHT WM 3aMEHY H3Jeusd
npu  00HAPYKCHHH HEUCIIPABHOCTEH, IPOU3OIICAIINX 110 BUHE H3TOTOBUTEIIA.

H3roroBuTellb HE HECET OTBETCTBEHHOCTH M HE rapaHTUPYET padOTy yCTPOKCTBA B
cllydasix:
HECOOJIIOICHUS TIOTPEOUTEIIEM MPAaBHII MOHTaXa, SKCIUTyaTalluk U XPaHCHUS,
MPEeAYCMOTPEHHBIX HACTOSIIIIUM PYKOBOJICTBOM; PEMOHTA YCTPOUCTBA BIIAJECIIbIIEM UIIU
JINIIAMU Ha TO HE YIOJHOMOYEHHBIMU,;
HCTI0JIL30BaHUS YCTPOMCTBA HE MO HA3HAYEHMIO, SKCIUTyaTalliy B COCTABE HEMCTIPABHOTO
KOHJUIIMOHEPA
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