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1. BBepeHue

[JaHHoe pyKoBOACTBO NpeAHa3HauyeHo
[nA nonb3oBaTesien, CTaNKMBaoLWNXCA
C 3afjayamy NprMeHeHua npeobpa-
30BaTenen 4acTtoTbl B NHXXeHepPHbIX
cuctemax 3faHui. Llenb pykoopcT-
Ba — AaTb 0OLMe 3HaHNA, METOAMKN U
NPeanoXnTb roToBble K NPUMEHEHWIO
Ha pa3JfIMYyHbIX 0ObeKTaxX TUMOBbIE CXe-
Mbl aBTOMaTu3aUnn TeXHOJIOTNYeCKNX
npoueccoB. [laHHaA KHura 310 Kpart-
Kas BbIKMMKa U3 MHOIMMX AOKYMEHTOB
N MHCTPYKUMIA No npeobpa3oBaTtenam
yactoTbl «[laHpocc» n Teopun anek-
Tponpwueopaa.

Ecnn Bbl ABNAETCA KOHEUHbIM MOJb30-
BaTesiem, Torga Ana Bac OyayT nHTepe-
CHbl pasgenbl «O KomnaHum JaHpoccy,
B KOTOPOM OMUCbIBAIOTCA OCHOBHbIE
0cobeHHOCTM K 3Heprocbeperatowyme
$yHKUMM YacTOTHbIX Npeobpa3oBaTe-
nen «aHdoccy. Takxke 6ygyT nonesHbl-
MU pasgesnbl «MoHTaX 1 BBOA, B SKCMy-
aTaumio» 1 <TunoBsble peLLeHns».

AncTprbbIOTOPbI HAMAYT B AAaHHOM pPy-
KOBOZCTBE TaKue nonesHble B UX pabo-
Te pa3gesibl, Kak «T1MNoBble PeLleHns,
«MoHTa)X U BBOA B 3KCruyaTaumio.
Mpun nomowwy pasgena «Mog6op npe-
obpasoBaTtenien  4YacToTbl», BO3MOX-
HO MPaBWIbHO U OLICTPO Nofo6paTb
obopynoBaHue. [Ins Kaxhoro npume-
HEeHUA MPUBOAATCA CXeMbl aBTOMaTy-
3auun 1 Tabnuibl C HACTPOMKaMm npe-
obpa3zoBaTteneil YacToOTbl.

[Ns NPOEKTHbIX OpraHv3auunii B AaH-
HOIZ KHUre OI'Iy6ﬂI/IKOBaHbI cxXemMbl onAa
OCHOBHbIX Mpeobpa3oBaTeneli YacTo-
Tbl. [laHHbIE CXeMbl Bbl TaKXe MOXeTe
3arpy3unTb B 3N1EKTPOHHOM BUze C caii-
Ta www.drives.ru

OtpenbHo B rmaBe «CCbINKN Ha OCHOB-
Hble MaTepuasnbl» yKa3aHbl Bce pecyp-
cbl «[aHbocC», ¢ NOMOLLbIO KOTOPbIX
MOXHO MOJSyYMTb JOMONHUTENbHbIE
TEXHUUYECKMEe CBeAEeHWNsA, CBA3aHHble
C npeobpasoBatensMn YactoTbl. B
JaHHOM pa3penie cobpaHbl CCbIKM Ha
obyualolme WHTEPAKTUBHbIE YPOKM,
BULEO, TEXHWYECKYID nuTepaTtypy u
CTaTbW.

B rnaBe «Bonpocbl n OTBETbI» Bbl
HalpgeTe OTBEeTbl Ha Hanbosee 4acTo
BCTpeuyalolmecss BOMPOCbl MO 3JekK-
TponpuBody W npeobpa3oBaTenamM
YacToTbl B YaCTHOCTU, KOTOPbIE NPUro-
[ATCSA, KaK KOHEUYHbIM MOMb30BaTeNAM,
TaK U AUCTPUOBIOTOPAMU.

[

HekoTopblie 13 pa3fenos MOXKHO Komnu-
poBaTb 1 KCMOMb30BaTb NPV 06LEeHNM
C KOHEYHbIMU KJIMeHTaMu, Hanpumep,
OMPOCHble NINCTbl WKW yKa3aHUA Mo
3anycky 1 HacTpolike npeobpas3oBa-
Tenen yacToTbl. C Halle CTOPOHbI, Mbl
nocTapanuncb cobpaTb BCe BO3MOXHble
NHTepecylolme KOHEYHOro KJneH-
Ta, AUCTPUOBLIOTOPA, MOHTAXKHYIO UK
MPOEKTHYI0 OpraHu3auuio BONpochl B
O[HOW KHure.




2. O komnaHum «landpoce»

Mopsagka 65% Bcein noTpebnaemon B
Poccnm anekTpoaHeprnm naeT Ha Hy*-
bl MPOMbILLAEHHOCTW. B npomblLuneH-
HOCTU OCHOBHbIMK MOTPebUTeNnAMn
3N1eKTPOSHEPrmn ABNAIOTCA SNEKTPOA-
Buratenu, mcnosnbsyowme 60% Bcen
SHeprun. bonbwKHCTBO ABUraTenemn
nmbo BOOOLEe He OCHAlWleHbl CUCTe-
MOW perynupoBaHusa 1 paboTaloT Ha
NOJIHYIO MOLYHOCTb WM WUCMONb3YIOT
Mano3¢deKTNBHbIE C TOUKM 3PeHUA
JHepronoTpebneHnsa cnocobbl ynpas-
neHna. Okono 80% Takux aBuratenemn
NCMONb3ylOTCA B COCTaBe HaCcOCOB
1 BEHTUIATOPOB.

OcHalleHre faHHbIX MeXaHU3MOB Ya-
CTOTHO-perynnpyembim nNpUBOAOM
NO3BOJIUT COKOHOMUTb KakK MUHVMYM
30% 3neKkTposHeprun. Takum obpa-
30Mm, 6onee 10% OT BCero 3Heprono-
TpebneHna MOXeT 6bITb CIKOHOMJIEHO
3a CYeT YCTaHOBKU Npeobpa3oBaTtenen
YyacToThbl.

HemanoBaxHbiM ¢$akTopom, Aaenato-
WKM elle 6onee aKTyanbHbIM SHEproc-
bepexeHune, SIBNAETCS MOCTOAHHbIA U
AKTMBHBIN POCT LiEH Ha 3NeKTPOo3Hep-
ruo B Poccunu, coctaBnAamoWwmin Ha AaH-
HbIi MOMEHT B cpegHeM okoso 10-15%
B rop.

Hanpumep, B 2010 rogy obuiee 3Hep-
ronotpebnerHne B Poccnn coctaBuno
1020 mnpg KBT*u. B utore nonyyaetcsa
yTo, MoTeHUMWan 3HeprocbepexeHnn
OT BHeApeHMA YacTOTHOro nprBoAa
COCTaBNAET oueHb Gonbluyo Lnudpy —
6onee 100 mnpa. kKBT*u. TakKe MHBe-
ctuumn B MY ropasgo BbirogHee yem
CTPOUTENbCTBO HOBbIX 3M1E€KTPOCTaH-
Uun.

B paHHOM pyKoBOAcCTBe OyayT onuvca-
Hbl CTaHZAPTHblE MPUMEHEHUA npe-
obpasosaTtenenn 4vactoTbl «JaHpocc»
BMECTe C TEeXHONOTMYECKMM CXeMa-
MU, MO3BOAAILUMY NMPOCTO U YAOOHO
WHTErpupoBaTh MX B BallX 3adaqu.

B NpOMBIWNEHHOCTN U VHXXEHEPHDIX
CMCTEMAX 3JaHUN aKTUBHO MpPUMEHSs-
I0TCA LEeHTPOOEXHble HacoCbl U BeH-
TunaTopsbl. [peobpasoBaTenn YacToThl
No3BOMAIOT PErynmpoBaTb CKOPOCTb
BpaLLEHNA dNeKTpogBuUraTensa 3a cyet
W3MEHEHNA BXOJHOW 4acToTbl. Pabo-
ynMe MeXaHM3Mbl He Tak YyacTo paboTa-
0T NPWU MOMIHOW Harpy3ke ABUratens,
3a4acTylo Ha BblXOfe Hacoca Un BeH-
TUNATOPA YCTaHaBNUBAKOTCA 3aC/IOHKN
unu wnbepbl ANA YMEHbLUEHNA Pacxo-
[a BoAbl nnv Bo3ayxa. B cniyvae ¢ ueH-
TPOOGEXHbIMM HAacoCamMn W BEHTWUNA-
TOpaMu, KOTopble ABMAITCA OAHUMMU
13 OCHOBHbIX MOTpebuTenel sHepruy,
CHUXXeHMe paboyeli CKOpoCTU BefeT K
KyOMUeCKOMY CHVMXEHUIO 3NeKTpomno-
TpebneHns, YTO CyLeCTBEHHO 6oNblue
Mo CPABHEHMIO C KNTACCUYECKUMU Me-
TOoJaMy perynupoBaHus. 3a cyeT 3Ha-
YNTENbHOW SKOHOMWUWN 3JIEKTPO3HEpP-
rMn, UHBECTUUMN B NpeobpasoBaTenu
YacToTbl OObIYHO OKYMAlTCA 3a Nepu-
o[l MeHee ABYX feT.

B obwem cnyyae nprvmeHeHve npeo-
Gpa3oBaTesnieil YacToTbl ANiA yrpasse-
HUA NPOU3BOAMTENIbHOCTBIO CUCTEM
no3BonAeT CAKOHOMUTb nopaaka 30%
3M1eKTPO3HEPrUm No CPaBHEHUIO C Tpa-
OVLMOHHBIMM Crocobamu ynpasBneHus
ABuratenamu. Hanpumep, ecnu cHu-
3uTb pabouylo YacTOTy BEHTUNATOPA
UM LIeHTPODHEXKHOIo Hacoca BCero Ha
20% (c 50 po 40 lu), Torpa noTpebne-
HMe 3NeKTPOSHEpPrn YMeHbLKUTCA
BABoe!

K Tomy e, ecnu paccMoTpeTb npume-
HeHVe HacoCoB U y4ecTb BCe 0CcobeH-
HOCTWU X paboTbl N AOMOSHUTENbHbIE
BO3MOXKHOCTH npeobpasoBateneii
YacToThl (CMAWMIA PEXMM, KacKafHbIN
KOHTpoONnep, KoOMneHcaumsa notoka u
Ap.), TOrAa SKOHOMUA 3M1eKTPO3HEpPrum
MOXeT gocTturatb go 70% no cpaBHe-
HUIO C TPaAWLUOHHbIMK Crocobamu
perynmposaHus.

Hanpumep, Ha obbekTe MHC-1 komna-
Hun TIK-11 (Tomckun dunmnan) 3a cuet
ycTaHoBkM B 2008 rogy npeobpasoBa-
Tenen yactoTbl «JaHdocc» ans ynpas-
NeHnA Hacocammn 6blIo CIKOHOMJIEHO
60% sneKkTpo3Hepruu.

Momumo 3HeprocbepexeHus mnpeo-
6pa3oBaTenin YacTOTbl YBENUUMBAIOT
CPOK CNy6bl 3neKTpoaBuraTens Ha-
coca 1 TpybonpoBOAHOW apmMaTypbl,
MOBbILIAIT HAAEXHOCTb BCE CUCTEMBI
1 He TPebYIoT TEXHNYECKOro 06CyXu-
BaHMA.

Takke npeo6pasoBaTeny  YacToTbl
MO3BONAIOT OCYLLECTBATL OCHOBHbIE
TEXHONOMMYECKNe 3afjaun:  perynu-
poBaHWe [aBfieHMs, pacxofa, Tem-
nepaTypbl, CKOPOCTW, YynpasfieHue
BEHTUATOPAMM, HaCOCaMW, KOMMpec-
copamu, KoHBelepamu.

CnepyeT UmeTb B BMAY, YTO YCTaHOBKA
npeobpasoBaTenell YacToTbl UMEET U
oTpuUaTesibHble MOCNeACTBMA — BO3-
HMKAIOT BbIOPOC rapMOHNYECKUX NCKa-
KeHnin B ceTb. bygyunm skcneptom B
obnactn npeobpasoBaTeniert YacToThbl,
komnaHusa «[laHdocc» npeanaraeT 3¢-
bEKTUBHbIE peLLEHUNA ANA YCTpaHeHNA
rapMOHUYECKUX NCKaXKeHWUIA — NacCUB-
Hble U aKTUBHble GUALTPbI, 12-Nynb-
CHble NpuBoAbl U T.4. laHHble pelueHns
MO3BOMAIOT YNyUYlUUTb BaXkHble Mapa-
MEeTpPbl MUTALWEN CETU U YMEHbLUUTb
HeraTMBHOE BO3JENCTBME Ha Apyroe
obopynoBaHMe, NOAKIIOYEHHOE K 06-
Len ceTn.

«landocc» ycnewHo paboTtaeT c Ta-
KM  KPYMHbIMA  MPOMbILLISIEHHBIMIA
xonguHramu Kak: «Cmbyp XonguHry,
«PocHedTby, «Jlykonn», «<EBpoXmum» 1
ap. Hanpumep, komnaHwuen «Cnbyp

XonguHr» 6bl10 BHeapeHo 6onee
1500 npeob6pa3oBaTenen YacToThl
«aHnpocce».




«,u,aHd)OCC» — CTaHAapTbl Ka4ecTBa N HaEXHOCTU

BbICOKOT@XHONOrMUYHbIN
" cepTMLMPOBaHHbIN NPUBOA

OcHOBHOe Npon3BOACTBO MNpeobpa-
30BaTenen 4yacTtoTbl HaxoauTca B [a-
HUK, mouwHble MY wm3rotaBnuBakoTCA
B CLUA, 6lop>eTHble cepun NPOU3Bo-
nartca Kntae.

Bce 6e3 uncknioueHua npeobpasosa-
TENM YacTOTbl MPOXOAAT HECKONbKO
3TarnoB KOHTPOJA BO Bpemsa cOopKuM,
a Takxe 06A3aTenbHbI KOHTPONb pa-
60Tbl Kaxpgoro MY ¢ nogknioyeHnem K
SNEKTPOABUraTeNio N BbINOHEHNEM
nopsapka 15 recros.

MNepeyeHb HOPM 1 CTaHAAPTOB, KOTO-
pblM COOTBETCTBYIOT npeobpasosate-
nm yactoTbl «[JaHdocc», 3aHUMaeT He-
CKOJIbKO JINCTOB.

Mpeobpa3zoBaTeny 4acToTbl UMEIOT POC-

CuiAcKre cepTudmrKaThbl 1 paspeLleHus:

- ceptudukat coorserctaua FOCT P

« cepTdMKaT COOTBETCTBUA Tpebo-
BaHUAM TeX.pernameHTa MoXapHoMm
6e3onacHOCTM

« pa3peLleHne Ha NPYMEHeHNe Ha ona-
CHbIX MPOU3BOACTBEHHbIX OObEKTaX

« CepTMoUKaT COOTBETCTBUA ANA Npu-
MEHeH/A Ha O0ObekTax aTOMHON
SHEpPreTuKy

+ CAaHMTApPHO-3MNUAEMUONIOTNYECKOE
3aK/oueHne

MNpeobpasoBatenn yvactoTbl  «[aH-
$oCc» UMEIDT OAVIH N3 CaMbIX 6OJTbLUNX
Cpean KOHKYPEHTOB HOMWHANbHbIN
cpok cny6bl B 10 net. B otnnune ot
aHanoroeB npeobpasoBatenn «[aH-
bocc» He TpebyloT Meproauyeckoro
TEXHUYECKOTro OOC/Y>KMBaHMA Kpome
UNCTKM paguaTopa B cfiyyae npume-
HWA B 3arPs3eHHbIX YCITOBUSIX.

BcTtpoeHHbIn ¢punbTp IMC

MpuBoab! «JaHPOCC» MMEIOT BCTPOEH-
HblA GUAIBTP 3MEKTPOMAarHUTHON COB-
Mectumoctn (AMC). HaHHbin unbTp
rnosBonisieT npeobpasoBaTenio  COOT-
BETCTBOBATb TPeOOBaHMAM MO 3fek-
TPOMArHUTHOW COBMECTMMOCTU (Tpe-
6oBaHuAM TOCT) U Takum obpa3om
MUHUMW3MPOBATb HABOAKW 1 MOMEXY B
3MeKTPOHHOM 0bopyfoBaHuUK. Tak Kak
y «JaHpocc» gaHHbIN GUABTP BCTPOEH,
He HY>XHO NpUobpeTaTb AOMONHUTENb-
HbIl BHEWHWIA GUABTP, SKOHOMA Mpwn
3TOM [1eHbI' 11 BpeMmsl.

CneuuanbHoe 3alNTHOE NOKpbITNE
nnar

YacToTHble npeobpasoBaTtenn cepum
VLT Micro Drive FC51 n VLT HVAC Basic
FC101 (go 22 kBT) umetoT cneymranbHoe
AHTUMKOPPO3UNHOE MNOKPbITME MeyaT-
HbIX NnaT no ymonyaHuio. [laHHoe no-
KpbiTVe 3aluLaeT neyaTHble nNnaTbl U
yBENUYMBAET CPOK Cy0bl Npeobpa-
30BaTeNiA YacToTbl B MPUMEHEHUAX C
arpeccuBHOW Cpefown, Hanpumep, B

BOAOKaHanax.

BcTpoeHHbIl $unbTp rapMoOHUK

MpeobpazoBatenu yactoTbl cepun VLT
HVAC Basic FC101 nmeloT BCTPOEHHbIN
Zpoccenb Ha 3BeHe NOCTOAHHOrO TOKa
(prnbTP rapmMoHUK), U NOITOMY HET He-
06x0AMMOCTU NpUOGpPeTaTb BHELIHMUN
apoccenb (3koHomua ao 10% ot cTo-
umoctn npeobpaszosatensa), Kak 3TO
6bIBaeT ¢ Apyrumu npeobpasosaTens-
mun. MNpwy NonHom Harpy3kKe Nokasartesnb
THID y npeob6pa3oBaTeneli 4acToTbl
«aHpocc» meHbLe 43%.

JaHHbIl GUABTP yMeHbLIaeT HeraTue-
Hoe BO3JelCTBME Ha CeTb U MOAKIIo-
YeHHOe K Hell 0bopyAoBaHMe, a Takxe
yBeNnYMBaeT CPOK CIy»KObl Camoro ya-
CTOTHOro npusofa. lonosHNTENbHbLIM
3dPeKTOM ABNALTCA YMEHbLUEHNE MO-
Tepb B TpaHcPopmaTopax 1 Kabenax.




«[JaH$oCC» - FIKCNEPT B IHEProcbepexeHnn

DHeproc6eperaouwme GpyHKLMN

CronTt OTMeTUTb, UTO CTOMMOCTb Ca-
MOr0 Y4acTOTHOro npeobpazoBaTena
06blyHO cocTaBnseTr meHee 10% oT
06LWMX 3aTpaT Ha BCEM KN3HEHHOM -
K/le ynpaBnsemMoro nv o6opynoBaHms,
Hanpumep TakMX Kak, noTpebnaemasn
SNEeKTPO3HepPrua n 3atpaTtbl, CBA3aH-
Hble C NpocTtoeM o6opynoBaHWA NpU
aBapuax. B cBA3M € 3TUM ouyeHb Ba-
HbIMW XapaKTepUCTUKaMm YaCTOTHOIO
nprBoAa ABNATCA HaJeXHOCTb U ero
3Heprosa$ppeKTUBHOCTb.

B cnyyae c yactoTHbIMK Npeobpa3zoBa-
Tenamm «[JaHdocc» yKe TONbKO 3a cyeT
BblCOKOro 3HauyeHua KIJ, B cpegHem
98%, N0 CpaBHEHUIO C aHANOrNYHbIMNA

nponssoauTensaMn JOCTUraeTCA KO-
HOMWSA NOTPe6NAEMON SHEePrumn B pas-
mepe oT 1 o 2% [ONOAHUTENbHO.

ABTOMaTnyeckana agantauma
asuratena (AMA)

Mpu HacTpoike npeobpasoBaTens
YacTOTbl OYEeHb BaXHbIM ABNAETCA
TOYHbIN y4YeT MapameTpPOB 3NeKTPos-
Buratend. lMpu nomowm BCTPOEHHOM
bYyHKUMM aBTOMATUYECKON afjanTaumm
aBuratensi npeobpasoBartenen YacTto-
Tbl «[JaHpocc» MOXHO 6e3 BpalyeHus
Bana aBTOMAaTMYeCKn onpefenutb
napameTpbl CXembl 3aMelleHusa ABU-
ratena. OyHKUMIO aBTOMaTUYECKOW
apanTauum ygo6Ho ncnonb3oBaTb Npu
MoZepHM3aL N UK, KOTAa BO3HUKAKOT
TPYZAHOCTW B NMOJSIyYEHUUN MapameTpoB
Asuratens, ¢ ee MOMOLLbI0 BO3MOX-
HO 3HaunTeNIbHO COKpPaTUTb Bpems
npu HacTpolike. lNprmeHeHne gaHHOM
byHKUMM onTUMM3KpyeT paboTy anek-
TpoaBuraTena v gaet JONONHUTENBHO
oT 3 A0 5% 3KOHOMUW 31eKTPO3Hep-
rmn. B cnyyae OTPeMOHTMPOBaHHbIX
ABUraTteneil SKOHOMUA MOXEeT [OXO-
anTb o 10%.

OyHKUMA aBTOMaTN4YecKom
onTUMM3auuu 3HepronoTpe6neHns
(AEO)

Tem He meHee, Bce npeobpa3zoBare-
NN YacCTOTbl SKOHOMAT 3Heprui no-
pa3Homy. [lMommmo obuero adpdekTa
3HeprocbepexeHuns 3a CUET CHUXKEHNA
YyacToTbl BpalleHVA ABuratensa npe-
obpaszoBatenn 4vactotbl «JlaHdocc»
UMEeIOT  AOMOJIHWTESIbHblE  SHEeproc-
6eperatowme obyHKumn. Hanpumep,
yacToTHble npeobpasoBatenu «[aH-
bocc» MMET  YHUKanbHYl BCTPO-
€HHyl0  OYHKLUMIO  aBTOMaTMYecKown
onTUMM3aLMM  dHepronoTpebneHus
(AEO). Mpn nomolym gaHHOW GyHKLMM
npusog NoTpebnAeT SHeprum POoBHO
CTONbKO CKOJIbKO 3TO Heobxoaumo and
Harpyskm B AaHHbli momeHT. AEO no-

3BonAeT obecneymsBaTb MMHUMaNbHOe
noTpebrneHre peakTMBHOW COCTaBnA-
lolel ToKa ABuraTtesnem, obecneunsas
npn 3Tom Tpebyemblii MOMEHT. TaknmM
obpasom ¢PyHkuma AEO ysenuumsaet
fo makcumyma KMJ psuratensa npwu
no6bIX ycnosuax paboTbl. Ncnonb3o-
BaHMe AaHHOW QYHKLUKN NOo3BONAET B
CcpeAaHeM [OMOSIHUTENbHO SKOHOMMUTb
oT1 5 8o 10% snekTposHeprun. [lommmo
SKOHOMUWM 3HAUWTENbHO CHWXKaeTCA
AKKYCTUYeCKWIA WyMm npu paboTe gBu-
ratena. [aHHaa ¢yHKUuA Haubonee
aKTyaslbHa B NPUMEHEeHUsAX, rae Mo-
MEHT COMPOTMBIIEHNA Harpy3Kn Haxo-
ONTCA B KBaApaTM4HON 3aBUCMMOCTU
OT CKOPOCTU BpalleHuna (LeHTpobex-
Hble HacoCbl U pasfivyHble TUMbl BEH-
TUNATOPOB).

ABTOMaTMyYyeckaa onTummsayma BHEPFOHOTPGGHGHMH

3anycK C BbICOK/M pa3roHOM

Perynuposka AO3

A

Tok aneKkTpogBuratens

CkopocTb

v
A
A

ABTOMaTMYECKOE
perynuposaHue
: HarpysKu
HanpsaxeHne :
3neKTpoABUraTens |




3. TunoBble pelweHna

3.1 BEHTI/IHﬂTOpr MPUTOYHO-BbITAXHbIX YCTAHOBOK

3.1.1. MpuToyHasa cuctema

MpyTOUHAA BEHTUNSALMOHHAA CMCTEMA
npefHasHaueHa Afna Mojaunm u pac-
npeneneHns Bosfyxa no Bcemy oOb-
eMy BEHTUINPYEMOrO MOMeLleHNs.
MomMumo nofauv Bosdyxa MPUTOYHas
BEHTUMALMOHHAA CUCTeMa Mo3BosAeT
npoBecTn 06paboTKy BO3ayXa B COOT-
BETCTBUU C TPEHOBAHMAMU MO OUNCTKE,
HarpeBaHuIo, OCYLLEHUIO, YBNAXKHEHMIO
ANA 06CNY>KMBAEMOrO MOMeLLeHNA.

B 3aBMCMMOCTM OT KonmnyecTea obcny-
XKMBaeMbIX MOMeLLEeHNI CUCTEMbI MO-
ryT 6biTb OfHO30HA/NbHbIE U MHOT030-
HanbHble.

’“:—-. -
P

TakXe NPUTOYHblE BEHTUNALUOHHbIE
CUCTEMbI MOAPA3AENAOTCA eLé Ha Ba
Knacca:
+ C MOCTOAHHbIM PACXOA0M BO34YyXa
+C MepemMeHHbIM pPacxofom Bo3Ayxa
(B TOM Umncne 1 ¢ perynnpoBaHMem rno
co,)
[ns BCcex TMMOB MPUTOYHbBIX BEHTUIIA-
LMOHHBIX CUCTEM XapaKTepeH cregy-
oMt anroputm 06paboTKm Bo3ayxa.
Hapy»Hblii BO34yX NOCTynaet B npw-
TOUHYIO YCTAaHOBKY Yepe3 OTKpbITyio
BO3JYLUHYIO 3aC/IOHKY, 3aTeM uepes
LWYMONYLINTENb NPOXOAUT B CEKLMIO
¢unbTpa. Mocne 3Toro OUMNLLEHHbIN BO3-
OyX MPOXOAWT NMepByto CTaAuUIo Harpesa
yepes peKkynepaTtop (ecnm npegycmo-
TPeH), a 3aTeM yKe nogorpesaetca (no

HeobXoAMMOCTW)  CreunanbHOM  CeK-
Lmen HarpeBsa. 3aTem BO3AyX NPOXOAUT
yepes Kamepy OXNaKAeHVA 1 B NIETHEM
pexnme paboTbl oxaxkaaeTca. JanbLue
BO34yX MOMAaAaeT B CEKLMIO BEHTUNIATO-
pa, rae co3gaeTca Hamop U nocse cek-
UMM WYMOMNYLUIMTENA NonajaeT B BO3-
fayxoBopg, rge (ecnv npepycMOTPEeHO)
YBNAXHAETCA C MOMOLLbIO MaporeHepa-
Topa. [Mocne sToro BO3gyx nonagaet B
obcny>knBaemble NoOMeLLeHNA.
TemnepaTypa MpPUTOYHOro BO3AYyXa
M3MEpPAETCS  KaHa/IbHbIM  JATUMKOM
TemnepaTypbl. M3mepeHHaa Temne-
paTypa ABnAeTcA curHanom obpart-
HOW CBA3U ANA NPOrpaMMupyemoro
NOTMYECKOT0 KOHTPOJIepa, KOTOpPbIN
BblpabaTbIBAET YNPABNAOWMNIA CUrHAN
Ha 3anopHo-perynupytLme KnanaHbl
ceKLmMii nogorpeBa/oxnaxgeHuns.

OcobeHHOCTbIO 3KCnyaTauum TaKumx
cuctem aBnseTcsa paboTta NPUTOYHOIO
BEHTUIATOPA C MNOCTOAHHOW CKOpPO-
cTblo. CxeMa yHKLMOHanbHaA aBTo-
MaTusauuun npuseaeHa B MNpunoxeHun
3.1, cTp. 8.

1) NMyckoHanagouHble paboThbl.
3auacTyto TpebyeTcA KOpPEKTNPOBaTb
NPOU3BOAUTENIBHOCTb BEHTYCTaHOBKY,
T.K. BO3HVKAIOT HeXXeaTesibHble LWYMO-
Bble 3QPeKTbl, CKBO3HAKM U Ap. NPO-
6nembl, Bbl3BaHHble oOWMWOKamy Mnpu
NPOEKTUPOBAHUN  BEHTUNALMOHHON
ceTn ob6bekTa.

B maHHOM cniyyae pekomeHgyeTca ona
yNpaBneHna MPUTOYHBIM BEHTUIATO-
POM MCMOMb30BaTb YaCTOTHbIN NpPeo-

6paszoBatesib A U3MEHEHUs CKOpO-
CTV BpalleHVs BEHTUAATOPA.

Cxema nofk/oueHna npeobpasosare-
NA 4acTOTbl C M3MEHEHMEM CKOPOCTU
BpaLLeHnA BeHTUAATOPa ¢ NaHenu/no-
CpeAcTBOM MOTeHUMOMETpa npusefe-
Ha Ha PucyHke 3.1, cTp. 52.
MocnepoBaTeNbHOCTb HACTPOMKK Na-
pameTpoB npeobpasoBaTensa YacToThl
C M3MEHeHMeM CKOpPOCTW BpalleHun
BEHTUNATOPA C MaHenn/nocpencTsom
noTeHUuMomeTpa npveeaeHa B Tabnu-
ue 3.1, ctp. 53.

2) dkcnnyartauusa

Mpw HU3KOW TemnepaType Hapy>KHOro
BO3yxa OblBaeT HeJOCTaTOUHO Tenso-
BOW MOLLHOCTW Kanopudepa nogorpe-
Ba AJ1A NogaepaHusa 3ajaHHON TeM-
nepaTypbl. B 3ToM cnyyae ckopocTtb
BEHTUNSATOPOB MOXET ObITb CHUXEHa],
YTO NO3BONUT AOOUTLCA HOCTUKEHUS
TpebyemMol TemnepaTypbl NPUTOYHOTO
BO3JyXa.

Cnepyet MOMHUTB, YTO NPU CHUXKEHWM
CKOPOCTY BPALLEHNSA BEHTUATOPA KO-
NINYECTBO NOJABAEMOrO B MOMELLEHME
BO3[lyXa MOXET He COOTBETCTBOBaTb
TpeboBaHMAM  CAHUTAPHbBIX  HOPM,
MHOTA4a 3TO MOXeT OblTb eAVHCTBEH-
HbIM MeToAoM obecrneyeHuss paboTbl
NPUTOYHOW BEHTYCTAHOBKM NPU OYEHb
HM3KMX TemnepaTypax.

AHanormyHaa cuTyauusi BO3HUKaeT B
NeTHWI Nnepropf PaboTbl Npu HepoCTa-
TOYHOW MOLLHOCTU CEeKLUU oxXNaKae-
HMA 1 BbICOKOW TemnepaType Hapyx-
HOro BO3gyXxa.

B paHHOM cnyyae pekomeHAayeTcs
ONA ynpaBneHna NPUTOYHbIM BEHTM-
NATOPOM WUCMOMb30BaTb YaCTOTHbIN
npeobpasoBaTtenb ANs  U3MEHEHUsA
CKOPOCTW BpalleHUs BeHTUNATOpa.
CKopoCTb BpalleHMA BeHTUNATOpPaA
MOXeT 6blTb M3MEHEHA KaK HanpsaMyto
C nNpeobpa3oBaTensa 4acToThl, Tak 1 B
aBTOMATMYECKOM peXnMe Mo CUrHany
C KOHTpoOiepa aBTOMaTUKMN.

CuhrHan OT KOHTpoOJ/iepa MOXET Bbl-
[JaBaTbCA KakK B BMAE aHasoroBOro
3HayeHua 0-10 B (4-20 mA), nnbo no-
CpefCcTBOM [1BYX ICKPETHDBIX BbIXOA0B
(ao 8 PpUKCMpOBaAHHBIX 3HAUEHNIA CKO-
pocTen).




B cnyvae ncnonb3oBaHua GUKCMPOBaH-
HbIX 3HAYEHUIN CKOPOCTEN ANA WX Bbl-
6opa MOXeT MCNoNb30BaTbCA PYUHON
nepeknyatens WWTa ynpasneHusa (C
COOTBETCTBYIOLLMM KOJIMYECTBOM NOJIO-
KEHUN).

Cxema nogknoyeHns npeobpasosatens
yacToTbl C M3MEHEHUEM CKOPOCTM Bpa-
LLeHVA BEHTUNATOpa C NaHenu/nocpesn-
CTBOM MOTEHUMOMETPa NpuBedeHa Ha
PrcyHke 3.1, cTp. 52.

Cxema nogknoyeHms npeobpasosatens
YacToTbl C M3MEHEHNEM CKOPOCTU Bpa-
LeHVA BEeHTWNATOpPa MO aHanoroBomy
CWrHamy KOHTponnepa MpuBeAeHa Ha
PrcyHke 3.2, cTp. 54.

Cxema nogkntoueHmsa npeobpasosate-
N YacToTbl C M3MEHEHMEM CKOPOCTU
BpALLEHNA BEHTUNATOPa MO AUCKpPET-
HbIM CUTHaNam KOHTponnepa (pyyHoro
nepeksnoyaTena ckopocrtei) npuseae-
Ha Ha PncyHke 3.3, cTp. 56.

T

MNocnepoBaTeNbHOCTb HAaCTPOWKU Ma-
pameTpoB npeobpasoBaTena 4acToTbl
C W3MEHEHMEM CKOPOCTU BpaLLeHUuA
BEHTUNATOPA C MaHenu/mocpencTsomM
noTeHUnomeTpa npueegeHa B Tabnu-
ue 3.1, cTp. 53.

MNMocnepoBaTeNbHOCTb HACTPOWKKU Ma-
paMeTpoB npeobpasoBaTesisa YacToTbl
C M3MEeHeHMemM CKOpPOCTU BpalleHuA
BEHTMNATOPA NO aHaSIOroBOMY CUrHa-
ny KOHTponnepa npveeaeHa B Tabnu-
ue 3.2, cTp. 55.

MNocnepoBaTeNbHOCTb HAaCTPOWKU Ma-
pameTpoB npeobpasoBaTena 4acToTbl
C W3MEHEHMEeM CKOPOCTU BpaLLeHUA
BEHTUNATOPA MO AUCKPETHbIM CUI-
Hanam KoHTposnnepa (py4yHoro nepe-
KnoyaTensa CKopocTen) npueedeHa B
Tabnuue 3.3, cTp. 57.

Ocob6eHHOCTbIO 3KCnyaTauum TaKmx
cmcTeM siBnseTcs paboTta NPUTOYHON
YCTAaHOBKM C NepemMeHHbIM 06bemMoMm
nofaBaemMoro Bosfyxa ania o6cnyxu-
BaeMblX MOMeLLEHNN.

PerynupoBaHue pacxofa Bo3gyxa mMo-
MKeT OCyLeCTBAATLCA Kak C MOMOLLbIO
LWnbepoB, Tak 1 MOCPEACTBOM NCMOJIb-
30BaHMA BEHTUIATOPOB C M3MeHse-
MbIM yrnom fionaTok (Inlet Guide Vanes
- IGV). OgHako Hanbonee HageXHbIM
1N 3KOHOMMWYECKM OnpaBAaHHbIM ABNA-
eTcA MeTo[, perynnpoBaHnAa CKOPOCTU
BpaLleHMA BEHTUAATOPA.

Cxema ¢yHKLUMOHaNbHas aBTOMaTu3a-
umn npueegeHa B [punoxeHun 3.2,
cTp. 11.

SKcnnyatauua

Ons KoppeKkTHol paboTbl BeHTWNA-
LIMOHHOWN cucTeMbl HeobxoanMOo nop-
JeprkaHve NOCTOAHHOIO CTaTUYeCcKoro
JaBfeHnA B MPUTOYHOM BO34YLUHON
MarncTpanu.

OTO MOXeT ObITb peann3oBaHoO C Mo-
MOLLbIO PerynnpoBaHnA CKOPOCTU
BpalleHWA MNPUTOYHOrO BEHTUNATO-
pa npeobpa3oBaTesieM 4YacToTbl MO
CMrHany paTumMka fAaBfieHNAa B BO3-
nyxoope. OBbIYHO faTuUMK yCTaHaB-
NMBAETCA Ha PacCcToAHUM 2/3 AnvHbI
noparoLlero CermeHTa BO3JYLIHOW
MarmcTpanu.

Mpn HeKoTopbIX CKOPOCTAX Bpalle-
HUA BEHTUIATOPA MOTYT HabnoaaTbCA
He)enatenbHble LWyMoBble 3pPeKTb,
BbI3BaHHble pe30HaHCHbIMM NpoLiecca-
MM B BEHTYCTaHOBKe. [na ycTpaHeHuA
JaHHbIX 3pdeKToB Heobxoanmo 3a-
nporpaMmmunpoBaTb MpeobpazoBaTesib
YacTOTbl Ha NPOMNYCK Pe30HAHCHbIX
YacToT NPY PerynmpoBaHnNmn CKOPOCTH
BpaLleHnA BEHTUATOpPA.

CxeMa NogKIoueHvist npeobpasoBartens
YacToTbl C PErynMpPOBaHNEM CKOPOCTM
BPALLEHVA BEHTUIATOPA MO CUrHany ot

QHasoroBoro faTuMka npvBefeHa Ha
PucyHke 3.4, cTp. 59.

MNocnenoBatenbHOCTb HAaCTPOWKK Ma-
pameTpoB NpeobpazoBaTens YacToThl
C perynMpoBaHMem CKOpPOCTU Bpa-
WeHnA BeHTMNATOpa NO CUrHany ot
aHaNIoroBOro fatumka npvBefeHa B
Tabnuue 3.4.1, cTp. 60.

OCO6EeHHOCTBIO 3KCMyaTaLUUn TaKux
cncTem aBnseTca paboTta NPUTOYHON
YCTAaHOBKM C MepemeHHbIM 06bemMom
noJaBaeMoro Bo3ayxa Ana o6CnyXu-
BAaeMOro MOMELLEHUA C OTPaHUYEHVEM
MVHUMAJIbHOW MPOV3BOAUTESILHOCTY
BEHTYCTAHOKMN.

PerynupoBaHvne cKopocTU BpalleHnsA
BEHTUNATOPaA OCYLWeCTBAAETCA npe-
obpa3oBaTtenem 4actoTbl MO CUrHany
Aatumka CO,, nn6o No curHany aaTuuvka
KauectBa Bo3gyxa VOC.

B cooTBETCTBUM C CaHUTaPHbLIMK HOp-
Mamu ana obecneyeHnsa acCUMUNALMN
BblAensaemMbix Me6enblo, OTAENOYHbIMU
maTepuanamm u gp. anemeHTamm odpu-
CHOTO/>KMJIOr0  MOMELLEHNA NeTyuunX
OpraHn4eckux/HeopraHMYecknx Be-
LWecTB Heo6xoAMMO NpesycMaTprBaTh
MUHUMaNbHbIA NofaBaembiii 06bem
BO34yXa M3 pacyeTta nmaowaan obcny-
XK1BaemMoro nomeLleHus.
CoOTBETCTBEHHO HVIXKHWIA NOPOr pery-
NMPOBAHUA NPU NoaaepKaHMn Tpeby-
embix 3HaueHnin CO,, KauecTBa BO3ayxa
MOXET ObITb OrpaHMyeH BHYTPEHHUMN
HacTponkamu npeobpasoBaTensa ua-
CTOTbI.

Cxema nogknoyeHus npeobpasoBaTtens
YacTOTbl C perynmpoBaHNemM CKOpPOCTU
BpaLLEeHNA BEeHTUNATOpa MO CUrHany ot
AQHAsIoroBOro Jatumka npuBedeHa Ha
PucyHke 3.4, ctp. 59.
MNMocnepoBaTenbHOCTb HACTPOWKKU Ma-
pamMeTpoB NpeobpasoBaTesia YacToTbl
C perynMpoBaHMem CKOpOCTM Bpa-
WEeHNA BeHTUNATopa MO CuUrHany ot
aHaNoroBoro fgatunka npuBefeHa B
Tabnuue 3.4.1, cTp. 60.
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3.1.2. BoitaxHaA cuctema

BbiTAKHaa cuctema npepgHasHaveHa
ANA paBHOMEPHOrO yAaneHua Bo3ayxa
13 BCEro nomeLyeHuns.

Cxema QyHKLMOHanbHaa aBToMaTu3a-
umm npvieegeHa B [punoxeHun 3.2,
cTp. 11.

BbITAXKHbIE CUCTEMbI
NNTb Ha ABa Kracca:

« MECTHble

- 06l1e0O6MeHHble

MOXHO pa3sge-

MecTHbIe BbITAXKHbIE CCTEeMbl

OcobeHHOCTbI0 PaboTbl TakUX CUCTEM
ABNAETCA yaaneHve Bo3fyxa U3 OfHO-
ro nomeiyeHna. MecTHaa BbITAXHanA
cicTeMa MoXKeT paboTaTb Kak camo-
CTOATeNbHAA BEHTUAAUMOHHAA YycTa-
HOBKa (KyXOHHble, MPOV3BOACTBEHHbIE
BEHTCMCTEMBI), TaK 1 B Nape B NpuUTOY-
HOW YCTaHOBKO.

B cnyuae camocToATenbHOW BeHTWNA-
LIIOHHOW cUCTeMbl BO3HUKAeT HeO6XO-
AMMOCTb NIaBHO PerynmpoBaTh NPon3-
BOAUTENIbHOCTb BbITAXKHOWN YCTaHOBKM.

B paHHOM cnyyae pekomeHAayeTcA
ONA ynpaB/ieHWUsA BbITAXHbIM BeHTU-
NATOPOM MCNOMb30BaTb YaCTOTHbIN

npeobpasoBatent AfA  U3MeHeHUs
CKOPOCTV  BPALLEHUA BEHTUNIATOPA.
CKOpOoCTb  BpalleHusi BeHTMNIATOpa

MOXeT ObITb M3MeHeHa Kak HanpAmyto
C npeobpasoBartens 4yacToTbl (C no-
MOLLbIO MOTEHLMOMETPA), TaK U B aB-
TOMAaTUUYECKOM peXMMme Mo CUrHamy C
KOHTpoOsnepa aBTOMaTUKN.

CvrHan oT KOHTpoJIepa MOXeT Bblaa-
BaTbCA B BW/I€ aHA/IOrOBOro 3HauyeHns
0-10 B (4-20 mA), nu60 nocpeacTsom
LBYX [UCKPETHBIX BbIXOLOB (KOMOMHa-
LMA KOTOPbIX NO3BONAET 3afaTb 8 Guk-
CMPOBaHHbIX 3HAYEHWIN CKOPOCTEN).

B cnyvyae wcnonb3oBaHusa ¢uKkcmpo-
BaHHbIX 3HAaUYEHUI CKOPOCTEN ANA KX
BblI6Opa MOXET UCMOMb30BaTbCA pyy-
HOW nepeknouaTtenb LWMTa ynpasne-
HUA (C COOTBETCTBYIOLMM KONNYECT-
BOM MOJIOXEHWN).

Cxema nogkntoyeHmsa npeobpasoBate-
NA YacTOTbl C N3MEHEHUEM CKOPOCTU
BpalleHMA BeHTUnAaTopa ¢ naHenu/no-
CpeAcTBOM NoOTeHUMOMeTpa npveege-
Ha Ha PncyHke 3.1, cTp. 52.

Cxema nofknioyeHnsa npeobpasosare-
NA 4YacTOTbl C U3MEHEHMEM CKOPOCTU
BpalleHna BEHTUNATOpa MO aHanoro-
BOMY CMTHany KOHTposnnepa npusege-
Ha Ha PucyHke 3.2, cTp. 54.

Cxema nogkntoueHmsa npeobpasoBate-
NA YacTOTbl C N3MEHEHUEM CKOPOCTU
BpalleHMA BEHTUIATOpa No AUCKpeT-
HbIM CMrHanam KOHTposiepa (py4YHoro
nepeknoyaTena ckopocren) npueege-
Ha Ha PucyHke 3.3, cTp. 56.

MNocnepoBaTenbHOCTb HAaCTPOWKKU Na-
pameTpoB npeobpasoBaTesia YacToTbl
C W3MEHEHMEM CKOPOCTM BpaLLeHuA
BEHTUIATOPA C MaHenu/nocpencTtsom
noteHuMomeTpa npueegeHa B Tabnu-
ue 3.1, cTp. 53.

MocnepoBaTeNnbHOCTb HACTPOWKK Na-
pameTpoB npeobpa3oBaTesis YacToTbl
C M3MEHEeHMEeM CKOPOCTU BpalLeHuA
BEHTUNATOPA MO aHaNIoroBOMy CUrHa-
ny KOHTponsepa npveeaeHa B Tabnu-
ue 3.2, ctp. 55.

MNocnepoBaTenbHOCTb HACTPOWKKU Ma-
pameTpoB Npeobpa3oBaTesisi YacToTbl
C V3MeHeHMeM CKOPOCTM BpalleHus
BEHTUNATOPA MO [AWNCKPETHbIM CUr-
Hanam KOHTponnepa (pyyHoro nepe-
KnouyaTensa CKOpoCTen) npuBefeHa B
Tabnuue 3.3, cTp. 57.

B cnyuyae paboTbl BbITAXKHOW YCTaHOB-
K1 B Mape C NPUTOYHOWN BO3HMKAET He-
06x0AMMOCTb COracoBaHnA 06bemoB
nogaBaemoro 1 yaanaemoro Bo3gyxa.

Mpwn 3TOM pekomeHAyeTcA ANA ynpas-
NeHVsA NPUTOYHBIM 1 BbITAXKHBIM BEH-
TUNATOPaMM NCNOJIb30BaTb YaCTOTHbIE
npeobpasoBatenu [asi CUHXPOHHOTO
N3MEeHEHNA CKOPOCTU BpalleHNA BEH-
TUNATOPOB.

CrHXpoHU3aLuMA [BYX npeobpasoBa-
Tenei YacToTbl MOXET 6blTb OCYLLECTB-
NeHa NocpeacTBOM aHANOroBOro CUr-
Hana 4-20 mA.

Cxema nopknouyeHus fByx npeobpa-
30BaTeNiell 4acToTbl C CUHXPOHM3a-
UMen CKoOpoCTeN BpalYeHWA BEHTU-
NATOPOB MO aHaNIOrOBOMY CUTHany
npuseAeHa Ha PucyHke 3.5, cTp. 62.

MocnenoBaTeNlbHOCTb HACTPOWKK Na-
pameTpoB [ABYX MpeobGpasoBaTenei
YacToTbl C CUHXPOHM3aLUMENn CKopo-
CTeil BpPALLEHUS BEHTMAATOPOB MO
aHanoroBoMy CWrHany npusegeHa B
Tabnuue 3.5, cTp. 63.




O6LwWeo6MeHHbIe BbITAXHbIe
CUCTEeMbl

OcobeHHOCTbI0  paboTbl TakKUX Cu-
CTem SIBNAETCA yhaneHue Bo3ayxa u3
HeckonbKkux nomewleHunin. O6ueob-
MEHHasA BbITAXHaA cMCTemMa 3a4acTyto
paboTaeT B nape C NPUTOYHON YyCTa-
HOBKOW. B cneacteue yero Heobxoan-
MO COr1acoBblBaTb 06beMbl NoJaumn u
yAaneHua Bosgyxa.

B paHHOM cnyuyae pekomeHayeTca ans
yMpaBfieHVsA NMPUTOYHbIM U BbITSXHbIM
BEHTU/IATOPAMU  KCMONb30BaTb  Ya-
CTOTHble npeobpasoBaTenn ANsA CUH-
XPOHHOrO M3MEHEHUS CKOPOCTK Bpa-
LUEHVA BEHTUNIATOPOB.

CxemMa MnogknouyeHna aByx npeobpa-
30BaTeNiel 4acToTbl C CUHXPOHU3a-
LMen CKOpOCTEeN BpalleHWA BEHTU-
NATOPOB MO aHaNIoroBOMY CUrHany
npvBedeHa Ha PncyHke 3.5, cTp. 62.

MocnepoBaTeNIbHOCTb HACTPOWKK Na-
pameTpoB [ABYX npeobpasoBatene
YacToTbl C CUMHXPOHM3aALUEN CKOpO-
CTel BpaALEHNsA BEHTUASTOPOB MO
aHanioroBoMy CurHany rnpviBefeHa B
Tabnuue 3.5, cTp. 63.
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3.1.3. NpuTOYHO-BbITAXKHAA CUCTEMA

MPUTOUHO-BLITAXKHAA  BEHTCMCTEMA
npegHa3HayeHa ana nojayu v ypane-
HVMA BO3fyxa NO BceM OO6CNyXKBae-
MbIM MOMeLLeHUAM. Mcnonb3oBaHue
npeobpasoBaTtens 4acToTbl B TaKUX
cucTeMax MO3BONAET AOOMTbCA CUH-
XPOHM3auMn  NPOWN3BOAUTENBHOCTM
NPUTOUYHOIO U BBITAXKHOFO BEHTWUNSA-
TOpOB, 06ecneunTb GLICTPLIN NpoLecc
MyCKOHaNafKy CUCTEMbI M COKPATUTb
noTpebneHvie SNeKTPOIHEPTUN.

MPUTOYHO-BLITAXKHbIE  CUCTEMBI  MO-

[Apa3fenaioTca Ha cnepylowme Knaccbl:

+ C peuunpkynaumen sosgyxa

- C pekynepauven Tenna yaanaemoro
BO3yxa

- bes pekynepauumm n peunpkynaumm

an/ITO‘-IHO-BbITﬂ)KHbIe cucTembl
cpeumpKynﬂumeﬁBosnyxa

B Takux cuctemax yactb yganaemoro
BO3/yXa B CreuunanbHON Kamepe cme-
LIMBAETCA C NPUTOYHbIM BO3[YXOM,
KOTOpPbIA B AaNbHeNWeM JOrpeBaeTca
[o Tpebyemoli Temnepatypbl. Cmelun-
BaHVe OCYLLeCTBAAETCA NOCPeaCTBOM
ynpaBneHna NPUTOYHOMN, BbITAXHOW U
pPeunpKynAaUMOHHON 3acsioHKou. lNpu
HeoOXOANMOCTN K3MEHATb OOBEMBI
nojauv u yaaneHna Bo3gyxa Heobxo-
OUMO NMPUMEHUTb YacTOTHbLIN Mpeo-
6pasoBaresib.

OnucaHne TeXHONOrKM, CXeMbl 1 Napa-
MEeTpbl HACTPOMKN NPUBELEHDbI B pas-
nenax «MputoyHas, BoITAXKHaA BEHTU-
nayna».

MpPUTOYHO-BbITAMXKHDbIE CMCTEMDI
C peKkynepauwven Tenna
ypansaemoro Bosgyxa

B Takmx cuctemax Tensio ygansaemoro
BO3Ayxa MepefaeTca MoCpeAcTBOM
nepeKkpecTHONOTOYHOrO UK BpaLyato-
weroca TennoobMeHHUKa NPUTOUYHO-
My Bo3ayxy. OyHKUMOHaNbHasA cxema
aBTOMAaTU3aUMM TaKOW YCTaHOBKM Npu-
BefeHa B [MpunoxeHun 3.3, cTp. 15.

B cnyvae c¢ Bpawatowmumca Tennoo6-
MEHHUKOM (POTOPHBIN peKynepaTop),
perynupoBaHMe CKOPOCTU BpaLleHus
poTopa OCyLLECTBNAETCA B 3aBUCUMO-
CTW OT TeMNepaTypbl HAPYKHOIO BO3-
ayxa. Mpu NOHWXeHUM TemnepaTypbl
CKOPOCTb BpaLLEHMA TEMI00OMEHHU-
Ka yBenmumBaeTcs.

C uenblo aBTOMaTM3aLUmMK NpoLecca pe-
rYSMPOBAHUA CKOPOCTU BPALLEHUS Te-
NNOOOMEHHNKA, PEeKOMeHayeTca npu-
MEeHATb Npeobpa3zoBaTesib YacToTbl.

3afjlaHne CKOpOCTU BpaLLeHuUA pPOTO-
pa MOXeT OCYLIeCTBNATbCA Kak OT
nporpamMmmupyemoro nornyeckoro
KOHTpoOnnepa, Tak 1 perynnpoBaTbca
npeobpasoBaTesieM YacTOTbl aBTO-
MaTUYeCKn Mo aHalIoroBOMYy CUrHany
JaTumka TemnepaTypbl Hapy»HOro
BO3yXxa.

Cxema nogkntoueHusa npeobpasoBaTe-
NA 4acTOTbl C M3MEHEHNEeM CKOPOCTU
BpaLLeHna POTOPHOro peKynepaTopa:
+ N0 aHasIOrOBOMY CUTHany KOHTposse-
pa npusefeHa Ha PucyHke 3.2, cTp. 54.
+ MO CUrHany oT aHasIoroBoro AaTunka
npvBegeHa Ha PncyHke 3.4, cTp. 59.

MNocnepoBaTenbHOCTb HAaCTPOWKKU Ma-

pameTpoB npeobpasoBaTenia YacToTbl

C W3MEHEHMEM CKOPOCTM BpaLLeHuA

POTOPHOIO peKkynepartopa:

+ M0 @aHaNOroBOMY CMIrHany KOHTposie-
pa npueeneHa B Tabnuue 3.2, cTp. 55.

+ M0 aHaNoroBOMy CUrHany gaTuyumka C
JINHENHOW 3aBMCMMOCTbIO OT Temne-
paTypbl OKpY»KatoLLein cpeabl, npuse-
neHa B Tabnuue 3.7, cTp. 67.

MpUTOYHO-BbITAXKHbIE CUCTEMDbI
6e3 peKkynepauuv n peLyupKynagum

Takve CUCTEMbl OCYLIECTBIIAIOT He3a-
BUCKMYIO NOAaYy 1 yaaneHve Bo3gyxa
B 06CNyXMBaeMble nomeLieHus. Tenso
YAANAEMOro Bo3fyxa He 1CMosib3yeTcs
AN1A NMOLOrPeBa NPUTOYHOMO BO3AYyXa.
Mpy perynnpoBaHMmn CKOPOCTEN Bpa-
LLIeHUA NPUTOYHOTO 1 BbITAXKHOTO BEH-
TUNATOPOB HEOOXOAMMO  WCMOSb30-
BaTb NpeobpasoBaTesin YacToTbl.

Cxema ¢QyHKUMOHanbHaa aBTomaTm3a-
umMn npviBegeHa B [MpunoxeHuun 3.4,
cTp. 16.

OnwcaHve TexHONOorMm, CXxembl 1 Napa-
MEeTpbl HAaCTPOWMKN NPUBEAEHbI B pas-
penax «[putoyHas, BoiTAXKHaA BeHTU-
nAauuna»,

BBop B aKcnnyaTtauuio

BBop B 3KCnnyaTaumio 1 MOHTaX npe-
obpasoBateneit vyactotbl cepumn VLT
Micro Drive FC51 n VLT HVAC Basic
FC101 onucaH B pa3gene 5 Ha cTp. 86.

Mop6op npeobpasoBaTenn
4acToTbl U KOAbI A1A 3aKa3a

Bbibop cepumn npeobpasopatens ua-
CTOTbl ONMcaH B pasgene 7 Ha cTp. 95.
C kogamn AnA 3akasa obopypnoBaHuA
MOHO O3HaKOMUTbCA B pasfene 8 Ha
cTp. 96.




I1pvlme|-|emne 4YacTOTHO-peryanpyemoro npusoaa npeumymecrsa

PerynuposaHue CKopoCTy BpaLeHna DKoHOMUA 3HepronoTpebneHus 6onee 30%

OTCyTCTBME LWYMOBOMO BO3AENCTBUA MOBbILLAET KOMPOPT NOMb-
30BaTeNA CUCTEMbI BEHTUNALUN

CoKkpalleHre BpeMeH Ha NyCKOHanafKy cMcTeMbl B CpeiHEM Ha
4 yaca

YnyulieHve ynpaBnaemMocT CUCTEMbI, COKpaLlatoLee Bpems Ha
nepeHacTpPomKy CMCTeMbl B CpeHEM Ha 2 Yaca

Mponyck pe3oHaHCHbIX YacToT

Jlerkaa 6anaHcnpoBKa crcTembl

ABTOMaTI/BaLWIﬂ CNCTEMDI YNpaBneHnA yCTaHOBKA

Oco6eHHOCTU Npeo6pa3oBaTeneli YacToTbl «[laHpocc» Mpeunmyuecrsa
LLnpokas ceTb cepBUCHbIX NapTHepoB B Poccnn CHUXKeHne BpemMeHN NpoCToA B CJlyYae aBapun
OyHKLUA aBTOMATUYECKON ONTUMIM3aLMK SHepronoTpebneHns [ononHntenbHaa SKOHOMUA SNeKTPOo3Heprum o 5%

DKOHOMMA BPEMEHU MPU HacTPOKKe, AOMONHUTENIbHAA SKOHO-

QyHKUMA aBTOMATUYECKOW afanTauuy asuraTtens
yRKU A Hm A MUA 3neKTposHeprum o 5%

QyHKUMA KOHTpona obpbiBa peMHs (ana cepun VLT HVAC Basic).

. . CHWXeHne KonnyecTsa NCNONb3yeMbIX KOMMOHEHTOB B CUCTEME
BCTpOEHHbII/I JIOrnyecKknn KoHTponnep.

PaccmoTprm NpUTOYHO-BBITAXKHYIO YCTAaHOBKY MOLLHOCTbIO 2,2 KBT ¢ KM = 0,8. OHa nmeeT cekumio HarpeBa 1 oxnaaeHus,
GUNBTP U BEHTUNATOPDI, NPUBOANMbIE PEMEHHON Nepefayeit. YcTaHOBKa paboTtaeT 3960 yacos B roa (12 yacos B AeHb, 330
[Hel B rofy). YcTaHOBKa 31 Mol paboTaeT npuv npoussoauTenbHocT 70%, a netom npu 100%.

B Hauane paccuntaem noTpeb6siAemMyo MOLWHOCTb MPKY TEKYLLEM CMOCO6e perynnpoBaHus (ynpaBieHne BbIXOGHbIMU lnbe-
pamw).

MoTpebnaemasn MOLWHOCTb = HOMUHanbHana/KMJ yctaHoBku = 2,2 kKB1/0,8 = 2,75 KBT.

MoTpebnaemas sHeprus = 2,75 KBT* 3 960 u = 10 890 KBT*u

YumTbIBas, YTo NOTpebnsiemMmas MOLHOCTb 1eKTPOABUraTeNsi NPSMO NPOMNOPLMOHalibHA KyOy Mpon3BOANTENIbBHOCTU BEHTU-
natopa u KMNA yctaHoBky npnbnmsntenbHo pasHo 0,8 n KM ny = 0,96 nonyunm:

MoTpebnaeman moLwHoCTb 3umon ¢ MY = 2,2%(0,7)* / KNJ ycraHoskw/KMN[A nu = 2,2*0,7*0,7%*0,7/0,8/0,96 = 0,98 KBT = 44% o1
HOMUWHANIbHOMW.

Byaem cunTaTb UTO 31IMa Y JIETO COCTABJISIET NOJIOBVIHY BCErO BPEMeHU paboTbl yCTaHOBKY, T.e. 1980 yacos.

Motpebnaemasn sHeprua 3umon ¢ MY = 0,98 KBT * 1980 u = 1 940,4 KBT*y

MoTtpebnaemasn mowHocTb netom ¢ NY = 2,2/KMNA ycraHosku/KNA ny = 2,2/0,8/0,96 = 2,86 kBT

MoTpebnaemasn sHeprua netom ¢ MY = 2,86 KBT * 1 980 u =5 662,8 KBT*y

MoTpebnaemasn aHeprusa c nu =5 662,8 + 1 940,4 = 7 603,2 kKBT*y

CroumocTb npeobpazosatens cepum VLT Micro Drive FC51 mowHocTbio 2,2 KBT = 14 788 py®6.

CroumocTb 1 KBT*u anekTposHeprun = 3 py6

JKoHoMUA 3Heprum ¢ My = 10890 -7 603,2 = 3 286,8 KBT*y

JkoHomusAa = 3 286,8 KBT*Y*3 py6 = 9 860,4 py6

OTgenbHO NocuMTaem SKOHOMUIO, KOTOpas JOCTUraeTcA 3a cueT sHeprocbeperatowmx GyHKUUN «JaHboco.

HanomHum, uto dyHKuma AEO paet 5% skoHOMUK, aBTOMaTMYeCKas afanTauna agsuratens gobasnset 5%.

O6Las gononHuTeNbHasA SKoHoMUA cocTaBuT 10%.

JKOHOMUSA 3a CYTKM 3umori =3 * 0,1 * 0,98 * 12 = 3,5 pyb.

JKkoHOMUA 3a 3umy = 3,5 * 165 = 577,5 py6. JleTom skoHOMMSA OT dyHKUMM AEO He BypeT Tak ycTaHOBKa paboTaeT Ha HOMU-
Hane.

O6Lwan sKkoHoOMUA aneKTposHeprum = 9 860,4 + 577,5 = 10 437,9 py6.

LleHa 1 yaca Tpygo3aTpaT npu nyckoHanaake cuctembl pasHa 500 pyo.

CokpalleHue 3aTpaT Ha nyckoHanagKky = 500 py6 * 4 yaca = 2000 py6.

DKOHOMMUSA 33 CYET BCTPOEHHOTO JIOrMYeCKOoro KoHTposepa coctaBut 2000 py6 (3TO CTOMMOCTb BHELLHEro KOHTposiepa 1
JaTuuKa nepenaga AaBfieHNs)

3aMeTVM, YTO Mbl MPOBESIV PacyeT He /1A BCeX MPenMyLLEeCTB NpeobpasosaTeneit YacToTbl «JaHpocc», UTorosas SKOHOMUA
6yneT ewle 6onblue.
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CBepfiem Bce pacueTbl B Tabnuyy

MpumeHeHMe YaCTOTHO-perynmpyemoro npusoaa

JKoHOMUA, py6

M3meHeHne npon3BoanNTEeNIbHOCTU 3a CHET YaCTOThbl BpalleHnA

98604

Jlerkas 6anaHcpoBKa CUCTEMBI

2000

Oco6eHHOCTN Npeo6pa3oBaTenen YactoTbl «[laHpocc»

SKoHOMUA, py6

OyHKLUA aBTOMATUYECKON ONTUMIM3aLMK SHepronoTpebneHns

v 577,5
QyHKUMA aBTOMaTNUYeCKOW agantauny gBuraTens
BCTpOEHHbIN nornyeckmnii KOHTponnep 2000
WNtoro 14437,9

B utore, Ha ofiHy yCTaHOBKY C Npeobpa3oBaTenem YacToTbl SKOHOMUA B rof cocTaBuT 14 437,9 pyo.
MNMoKynka npeobpa3soBaTens YacTOTbl B JAHHOM CJlyyae OKYMNMTCA MeHee YeM 3a NosiTopa roga.
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-BbITAXKHOUN YCTAHOBKMU C CEKUNAMMN NogorpeBa n oxnaxpaeHvA
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3.2. [ibimoyaaneHvie n noanop Bo3ayxa Ha IeCTHUYHBIX KneTKax

OcHOBHaA 3ajaya cUCTeMbl [AbIMO-
yhaaneHus - obecrieyeHue ycsioBUi
ana 6e3onacHoOn 3Bakyauuu nogewn
B C/lyyae BO3HWKHOBEHWA Moapa Ha
0b6beKTe. JKCnnyaTauma CUCTeMbl Abl-
MoygfaneHusi 06A3bIBaeT COOCTBEHHU-
Ka npoBepATb PaboToCnoCoH6HOCTbL
CUCTEMbl Ha eXerogHowm OCHOBe UIn
yawye. YumTbiBas, YTo B CUCTEMeE [bl-
MoyfdanieHnA 3a4acTylo UCMONb3YoTCA
BEHTUIATOPbI  3HAYNTENIbHOW  MOLL-
HOCTW, NPU NyCKax M OCTaHOBaX BeH-
TUAATOPOB HAMpPAMYI OT CETWU, MOTryT
BO3HUKATb MNPOCAAKN HaMpsXeHus.
Ncnonb3oBaHue npeobpasoBatenen
YaCTOTbl, MOXKET CHU3UTb NMYCKOBOW TOK
TaKMX BEHTUNATOPOB A0 HOMUHANbHO-
ro TOKa, Mo CpaBHEHMIO C 7-8 KpaTHbIM
NnpeBbIleHNEM HOMUHANIbHOTO TOKa
npu Nycke HanNnpPAMyo oT ceTu.

Cucrema AbiMmoypaaneHnA

B cocTaB cucTem gbiMoydaneHna BXOQAT:

« [IbimonpreMHble yCTpOoMCTBa (Knana-
Hbl AblMOyZaneHus) — ycTaHaB/MBa-
I0TCA B 3awuliaemMbiX MOMELLEHUAX,
obecneunBaloT MpPYEMKY AbIMOBbIX
rasoB W MX HanpaBfeHVe B AbIMOBbIe
LLAXTbI;

«BeHTunAaTopbl  gbimoypaneHuna -
npegHasHayeHbl Ansa co3faHuA pas-
pAXeHUA 1 yaaneHna AbIMOBbIX Fa30B
13 3alMLLaeMbIX MOMELLEHWIA;

« BeHTUNAUMOHHbIE KaHanbl (BO3ayXo-
BOZbI), WAXTbl — NPeAHa3HaYeHbl A
TPAHCNOPTUPOBKM [bIMOBbIX [a30B
U3 3alMLIaeMbIX MOMELLEeHWIn Hapy-
Xy. BoinonHATCA N3 Heropounx ma-
TEpPYanos;

« BeHTUNATOpPbLI Mognopa Bo3gyxa -
npeaHasHayeHbl ANA CO3AaHUs U3-
ObITOYHOrO [aBrieHUs B NNOTOBbLIX
LIAxXTax, JIECTHUYHBIX KNeTKax, Tam-
Oy p-LUITI03aX C LENbIO NCKITIOYEHUA UX
33 bIMNIeHNS;

+ OrHe3agepxuBatmowme KnanaHbol -
YCTaHaB/IMBaIOTCA B CUCTEMAX BbITA-
HOM 1 06LLEeO0OMEHHON BEHTUNALUN
[NA OrpaHMYeHNn pacnpoCTPaHeHUs
Mo HUM OMnacHbIX GAKTOPOB NoXapa
(nbIMOBbIE Ta3bl 1 Ap.). MimeloT anek-
TPONPUBOZA UK TEMSTIOBOI 3aMOK.

Cxema QyHKUMOHabHas aBTOMaTun3a-
umn npmeegeHa B [lNpwunoxeHun 3.5,
cTp. 19.

Cnctema gbiMoyaaneHna ynpasnaerca
cneunanbHbIM KOHTPONNEPOM, KOTO-
pbii B3auMogencTByeT C CUCTEMON No-
YKapHOW cMrHanmsayum.

BeHTUnATOpbl AbiIMOyfdaneHus BKIO-
yalTCA B TOM CJlyyae, ecqin cucTeMa
MOXapHOW CUrHanM3auun GuKkcmpyet
Hanuume AblMa UK OrHA B 34aHUN.

Mpn co3paHUN BEHTUNAUMOHHBIX CU-
CTeM C [ABOMHbIM Ha3HayeHuem (06-
weobMeHHass M ObIMOYAasnieHns) He-
06X0AMMO KCMONb30BaTb YaCTOTHblE
npeobpasoBaTtenu. [laHHoe ncnonHe-
HWe CnpaBegInBO TONbKO MNPY UCMOSb-
30BaHNN OCEBbIX BEHTUNATOPOB.

Kak Tonbko cncrtema I'IO)KapHOIZ CUTHa-
indaunnm nocbinaet curHan <<|-|O)Kap»

Ha JMCKPETHbI Bxof npeobpasosaTe-
NA YacTOTbl, BEHTUNIATOP MOAAYMN BO3-
ZyXa OCTaHaB/IMBaeTCA N NepexoaunT B
peBepc.

B paHHOM pexume o06LWeobMeHHas
cucTema npeBpaLlaeTcs B cuctemy fbl-
Moy aneHus.

BcTpoeHHbii pexum Fire Mode («Io-
>KAPHbIA peXrM») He MOo3BONAET OT-
K/ounTbCcA NpeobpasoBaTenio YacTo-
Tbl MO BHYTPEHHUM OLlWM6Kam/Nn60o
aBapun. [lpouecc AbIMoypaneHus
NpoJosIXKaeTca JO Tex Mop, MoKa He
Npon3onAéT MofHoe  paspylleHune
npuBofa/anekTpoasuratens, nnbo He
nponaget curHan «loxap».

Cxema nopknouyeHnsa npeobpasoBa-
TeNA YacToTbl C UCNonb3oBaHMeM byH-
Kuwmm «[oXapHbIN pexxumy» nprBefeHa
Ha PucyHke 3.6, cTp. 64.

MNMocnepoBaTenbHOCTb HACTPOWKM Na-
pameTpoB npeobpasoBaTens 4acToTbl
C ucnonb3oBaHreMm GyHKUMM «oxap-
HbI peXxrnm» AnA 3anycka BeHTUIATO-
pa B peBepc npuBeaeHa B Tabnuvue 3.6,
cTp. 65.

Cucrema noanopa Bosfyxa

Cxema ¢yHKUMOHanbHasa aBTomaTm3a-
uum npueegeHa B lpunoxeHun 3.5,
cTp. 19.

MHorosTaxHble 34aHnA 060pyayoTCs
NEeCTHUYHBIMM NPOJIeETaMK, KOTOpble
npefHasHaueHbl 41s MOBCeJHEBHOIO
JOCTYNa B 3[laHne, a TakXKe NCMNosb3y-
I0TCA B KaUecTBe NyTen sBaKyaLuum npu
noxape.

Ona obecneueHus 6e3onacHbIX NyTen
3BaKyauMn BO BpeMsA Moxapa, ABU-
eHue AbiMa HeobXoAMMO KOHTPOSM-
poBaTb, CO3AaBan pa3HuLy faBfieHnA
MeXAy NeCTHUYHbIM MPOIeTOM 1 Apy-
roi CTOPOHOW ABepMW.

MoTok BO3ZyXa uyepe3 ABepHble Lenun

npenoTBpallaeT NPOHNKHOBEHME ObiMa
Ha CTOPOHY C BbICOKMM faBJlIeHNEM.
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Bo Bpems noxapa BEHTUAATOPbLI NOJ-
nopa npepoTBpallaloT nonagaHve
AblMa Ha NIeCTHUYHblE KneTkn. OaHAKO
Npy 3TOM MOBbIWEHHOE AaBfeHre Ha
NECTHUYHOW KNeTKe MOXET NPUBECTY
K TPYAHOCTAM NPU OTKPLITUK AABEpPEN.

Mpn OTKPbLITUM 3HAYUTENIbHOTO KO-
nnyecTBa pABeper Ha NeCTHUYHOMN
KNneTke U BbIXOLHOW [ABEpPY Ha ynuuy,
MWHUMANbHAA pPasHULA AaBeHUN
[OMXHa npepoTBpaliaTbh nonagaHuve
[blMa Ha NeCTHUYHbIE KNEeTKN BO Bpe-
MA 3BaKyauuun.

MakcumanbHasa pasHuua [aBneHun
He [OMKHA BbI3bIBAaTb Ype3MepHbIX
YCUNWIA NPU OTKPLITUM ABEpPeNn, Korga
BCE [ABEPU NIECTHUYHOrO MposeTa 3a-
KPbITbI.

[na nopaep»kaHns AUHAMNYECKON pas-
HUUbI NMepenaja AaBfeHNs Heobxoau-
MO WCMoONb30BaTb NpeobpazoBaTesb
YacToTbl NPW yNpaBAeHUN SNEKTPOABU-
ratefiem BeHTUNIATOpa nognopa.

KoHTponb nepenaga AaBneHUs oOCy-
WeCTBNAETCA  [aTuyMKOM, KOTOpPbIV
MOAKIIOUAETCA K aHaJIoroBoMy Bxogy
npeobpasoBaTens YacToTbl.

Cxema nopkniouyeHna npeobpaso-
BaTeNA 4acCToTbl C perynMpoBaHMeM
CKOPOCTU BpALLEeHUA BEHTMAATOPA MO
CUTHany OT aHanoroBoro gatynka npu-
BefeHa Ha PucyHke 3.4, cTp. 59.

lNocnepoBaTenbHOCTb HAaCTPOMKKM na-
pameTpoB npeobpa3oBaTena YacToTbl
C M3MEHeHMeM CKOPOCTW BpaLleHuA

BEHTMUNATOPA MO CMrHany aHasioroBo-
ro gatumka npueegeHa B Tabnuue 3.4.1,
cTp. 60.

BBog B aKcnlyaTaumio U MOHTa)K npe-
obpaszoBaTenenn yactoTbl cepum VLT
Micro Drive FC51 n VLT HVAC Basic
FC101 onucaH B pasgene 5 Ha cTp. 86.

Bbibop cepum npeobpasoBatens uya-
CTOTbl ONMCaH B pasfene 7 Ha cTp. 95.
C Kogammn ana 3akasa obopynoBaHus
MOXXHO O3HaKOMUTbCA B pasfesie 8 Ha
cTp. 96.

nPIIIMGHEHVIe 4YacTOTHO-peryanpyemoro npusoaa

Mpenmywecrea

M3meHeHne NpPon3BOAUNTEJIbHOCTU BEHTUNIATOPA

CoKpalleHre pacxofoB Ha aneKTposHepruio go 20%.
YnyuleHvie ynpaBnfaemocT CUcTeMbl

Bo3MOXHOCTb paboTbl B peBEpPCUBHOM peXMME

MoBbileHVEe HagEXHOCTU GYHKLMOHMPOBaAHNA CUCTEMbI ibIMO-
yaaneHnsa 3a CYET BbIIBIEHUA MOJIOMOK U CBOEBPEMEHHOIO MX
YyCTpaHeHUs B paMKax eX<efHeBHOW LWTAaTHON paboTbl 06Leo06-
MEHHOI BEHTUALMN

Bo3MOXHOCTb paboTbl B pEBEPCUBHOM PeXunme

OfMH 1 TOT Ke BEHTUNATOP MOXET MCNOoNb30BaTbCA ANA Lenei
ZAbIMOyZaneHus.

CokpalyeHve nnowaaun, Tpebyemoln AnA pasMeLleHns CUCTEM
AbIMoyfaneHuns n o61eobMeHHOM BEHTUAALNN.

CHUXeHMWe 3HeproeMKocTn o6opyaoBaHNA

Oco6eHHOCTU Npeo6pa3oBaTeneii YacToTbl «[laHpocc»

Mpenmyuwecrea

OyHKLMA aBTOMATUYECKON ONTUMUM3aLMK SHepronoTpebneHns

CoKpalleHve paCcxof0B Ha dNeKTPOo3Hepruio o 5%.

(DyHKU,I/Iﬂ aBTOMaTUYeCcKomn afjanTauynm aosuratena

COKpaLIJ,eHI/Ie PacxooB Ha NIEKTPO3HEPrunto Ao 5%.

LLInpoKasn ceTb CEpBUCHbIX MapTHepPOB B Poccuu

CHUXXeHne BpeMeHu NpocTon




Mpunoxenne 3.5 Cxema aBTOMaTM3aL M BEHTCUCTEM Nognopa 1 AbiMoyAaneHns
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3.3. lyTbeBble BEHTUNATOPbI 1 AbIMOCOChHI

MpumeHeHne npeobpasoBaTenen ya-
CTOTbl B TAFOAYTbEBbIX MeXaHWU3Max
No3BONAET 3HAYUTENbHO 3SKOHOMUTb
SNEKTPO3HEPrnio 1 TOMAMBO 3a cyeT
paboTbl BEHTUNIATOPOB B COOTBETCT-
BUW C TeKyLLen Harpyskon kotna. Ana
[aHHOro NpMMeHeHMA peKkomeHayeT-
cA npumeHaTb ceputo VLT Micro Drive
FC 51 coBMeCTHO C TOPMO3HbIMU pe3u-
cTopamu.

MpenmyuiecTBa npuMeHeHUA
npuBoga

KoHTponb 1 ynpaBneHue paboTon
KoTna npeaycMaTpuBaeT cliegyouime
3agaun:

1. obecneyeHne BbIPAOOTKN B Kax-
Lbl/A MOMEHT BpeMeHn HeobXoaumoro
KonmMuyecTBa Tennotbl (Mapa, ropsuen
BOAbI) NPV onpepesieHHbIX ero napa-
MeTpax — AaBNIEHUUN U TEMMNEpPATYPE;

2. DOCTUXKEHNE IKOHOMUYHOCTU CXKU-
raHvA TonnBea;

3. pauUrOHAJIbBHOE VCMONb30BaHNE K-
TPO3HEPIM ANA COOCTBEHHBIX HYX[
YCTaHOBKM 1 JOBefieHie NoTepb Tenso-
Tbl 4O MUHUMYMa;

4, obecneyeHne HaAEXHOCTU © 6e3-
OMacHOCTN.

B 3aBMCMMOCTY OT 06BbEMaA peLIaembIx
B MpOeKTe 3afay BblAenAloT Tpy cTene-
HW aBTOMAaTU3aLUN KOTENbHbIX:

a) nonHaa — obopynoBaHMe ynpasna-
eTCA NONIHOCTbIO 6e3 yyacTusi Yeso-
BEKa;

6) KOMNNEKCHasA — HanuumMe MOCTOAH-
HOro obCy»KMBalLLero nepcoHana
1 aBTOMaTM4yecKoe ynpasneHne oc-
HOBHbIM 060pyfOBaHNEM;

B) YaCTUYHaA — aBTOMaTU3aLMA TONbKO
HEeKOTOpbIX BUAOB 060pyAOBaHUS.

PeweHre nepBbix ABYX 3afay CBA3aHO
C aBTOMaTmM3aLmein npoLecca ropeHus.
MNpwn aBTOMaTUYECKOM perynnpoBaHnm
npotecca ropeHus obecneunBaeTca
nojaya TonJvBa B TOMKY B 3aBUCUMO-
CTW OT HarpysKmn KOTna, nogaeprkaHme
ONTUMANIbHOIO COOTHOLLEHWA PaCcXo-
OB TOMNMBO/BO3AYX U YCTOWNYMBOrO
paspsaxeHua B Tonke. Npun yactnyHom
aBTOManMT3auMu pellaeTca  3ajava
WHTErpaumn Hosoro obopyaoBaHuA
B yXe cyLwecTByiolylo cuctemy. Kak
npasuio aBTomaTmM3auma 3TOro Tuna
NPOBOAUTBLCA B XOA4Ee MOAepHM3aunn
C Lenblo sHeprocbepekeHuns 1 npuse-
JeHna obopyaoBaHUA B COOTBETCBUE
C HOBbIMY TpeboBaHUAMU Mo 6e3ona-
CHOCTW. B gaHHOM cnyvae 3HauuTenb-
HYI0 POJib UrpaeT rmbKoCTb N GYHKLNM-
OHan ncnonb3yeMoro o6opyaoBaHus.

OnucaHne npyuMeHeHunA

ABTOMaTUYeCKas rnofaya Bo3fyxa pe-
rynupyeTcsa no KOCBEHHbIM MoKa3aTe-
NAM: KOMWYeCTBY TOMNUBA, Pacxopy
napa, Konuyectsy Tenna u gp. OAna
noaaepaHus yCcTonumnBoro npouecca
ropeHus Heob6xoAuMMO YyAanATb Mpo-
AYKTbl cropaHua. MpoayKTbl CropaHus
yaansaTca abiMococamun. KocBeHHbIM
rnokasaTtenem COOTBETCTBUS Mexay
nopaueri B TOMKY TOM/INBa U BO34yXa U
yAaneHnem npoayKToB CropaHusa cry-
XKUT paspsKeHre B TONMOYHON Kamepe.
YBenuueHne paspsKeHus npuBOAUT
K BO3pacTaHWIO MPUCOCOB BO3Ayxa B
TOMKYy 1 rasoxogbl. [pu 3Tom yBenu-
UMBAETCA PACcXof dMeKTPO3Heprun Ha
NPVBOA AbIMOCOCA, Y IKOHOMUYHOCTb
paboTbl YCTAaHOBKM CHUXKaeTcA. Henb-
35 Jonyckatb B TOMKe WU30bITOYHOrO
JaBneHnA, TaK Kak npvi 3TOM bIMOBbIe
rasbl 6yayT nonagatb B MomelleHue.

TonoyHas Kamepa npu paboTe JOMKHa
HaxoAUTbCA NOJ Pa3PAKEHNEM.

Pacxon Bo3gyxa n paspsakeHue B Ton-
Ke perynupyrTtca M3mMeHeHuem npo-
N3BOAUTENbHOCTM [YTbEBbIX BEHTU-
NATOPOB 1 AbIMOCOCOB. [ogasnsawoLee
60NbLIMHCTBO [YTbEBbIX BEHTUNATO-
pPOB 1M [ObIMOCOCOB KOMIMEKTYIOTCA
ACYHXPOHHBIMU 371EKTPOABUraTENAMM
C KOpPOTKO3aMKHYTbIM poTopom. Ha-
néonee BbLIFOAHbIM C TOYKM 3peHUA
noTpebneHna 3NeKTPo3Heprun ABns-
eTCA MJaBHbIA Cnocob perynrMposa-
HWA YacTOTbl BpALLEHMA MPUBOLHOIO
fABuratens cpeactsamu npeobpaso-
Batena yactotbl (MY). Hapagy c atum
ABTOMATM3UPOBaHHaA CMCTEeMA 3SMeK-
TponprBoAa rapMOHUYHO BCTpauBa-
etca B ACY Tl BepxHero ypoBHA npu
peanu3aumm npoeKTa MOMHON N KOM-
NeKCHOM aBToMaTM3aunn 1 ABNAETCA
Hanbonee 3PpPeKTUBHbIM pelleHnem
nNpun YaCTUYHOWN aBTOMaTM3aL K.

OCHOBHbIM peXumom paboTbl cucTe-
Mbl 3NIEKTPOMpPUBOAA AbIMOCOCA AB-
nAeTcA ctabunulaumna paspakeHusa B
Tornke Kotna. Hanbonee xapaktepHbim
pPeXrnMoM PaboTbl CUCTEMbBI MIEKTPO-
npuBofa AyTbEBOro BEHTUNATOPA fAB-
NAeTCA BOCNPOU3BeAeHNe 3afaloLiero
BO3fencTBmA, GopMUpyemoro ncxoga
U3 TeKyLlel nofayn TOMIvea.

Cxembl PyHKLUMOHaNbHble aBTOMaTU-
3aumn npusegeHbl B NpunoxkeHun 3.6,
cTp. 23.

Mop6op npeobpasoBaTena
4YacToTbl U KOAbI A1A 3aKa3a

Cxema nopgkntoyeHnss npeobpasosa-
TenA 4acToTbl ANA  perynnpoBaHna
NPOV3BOAUTENIBHOCTU  BEHTUAATOPOB
AbIMococa npmBefeHa Ha PrcyHke 3.9,
cTp. 72.

MocnenoBaTe/lbHOCTb HACTPOWKM Npe-
ob6pa3oBaTtesna 4acToTbl MPUBOANTCA B
Tabnuvue 3.9, cTp. 74.

Bbibop cepumn npeobpasoBatens ua-
CTOTbl ONMcaH B pasgene 7 Ha cTp. 95.
C kogamn AnA 3akasa obopypnoBaHuA
MOKHO O3HaKOMUTbCA B pasfene 8 Ha
cTp. 96.

BBogp B 3KcnyaTauuio

Beopg B aKkcnnyaTtaumio M MOHTaX npe-
obpa3oBaTtenein 4actotbl cepumn VLT
Micro Drive FC51 onncaH B pa3gene 5
Ha cTp. 86.
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anIIMeHeHI/Ie YacCTOTHO-peryanpyemoro npusoaa I1peumyu4ec1'sa

Mponyck pe3oHaHCHbIX YacToT CHWXEeHMe YPOBHSA LyMa BEHTUAATOPOB

PerynvupoBaHue ckopocTu BpalleHus, NnaBHbI NYCK, YyMeHblle- | YBenuueHme cpoka ciiy0bl ABuratenieil u Apyroro anekTpoobo-
HMe KOoNiMyecTBa NyckoB pynoBaHua

TouyHoe noppep)kaHUe HEOOXOAMMOro pacxoda W paspsKeHus
BO3yxa (KaK NpaBuyio, MOWHOCTb TArOAYTbeBOro BEHTUNATOPA | YMeHbLUeHe pacxoda TOM/MBa, SKOHOMUSA SHepronoTpebneHns
1 AbIMOCOCa NpeBbllaeT Tpebyemyto Npu MakcMmanbHol npous- | 6onee 30%

BOAUTENbHOCTM KOT/Ia MOLWHOCTb Ha 10%)

Oco6eHHOCTM Npeo6pasoBaresnen YacToTbl «flaHdpocc» Mpenmyuecrsa
LLInpokas ceTb CepBUCHbIX NapTHepoB B Poccuu CHWXeHVe BpeMeHW NpoCTosA B Cilyyae aBapui
(DyHKLl,I/IFl aBTOMaTUYECKOM onTnMmmsaynn 3HepFOI'IOTpe6HEHI/Iﬂ ﬂ,OI‘IOﬂHI/ITeJ'IbHaﬂ SKOHOMMA SNEKTPO3HEPTInN A0 5%

DKOHOMMA BPEMEHU MPU HacTPOKKe, AOMONHUTENIbHAA SKOHO-

DOyHKUMA aBTOMATUYECKOW afanTauum aBuraTens
yHKU A HuM A MUA 31eKTposHeprum o 5%

BCTpOQHHbIIZ JNIOrMYeCcKnin KOHTpOnnep DKOHOMMA Ha BHELLHEM KOHTpoOnnepe

PaccmoTpum JbIMOCOC U AYTbEBOW BEHTUNATOP KaXKAbl MOLWHOCTbIO 22 KBT. YcTaHoBKa pabotaet 7000 yacoB B rof,
ee KNA=0,8.

60% BpemMeHU MexaHU3Mbl paboTaloT C NPON3BOAUTENBHOCTbLIO 80%, OCTaNIbHOE BPEMSA HAa HOMUHANIBHOWM CKOPOCTU.

B Hauane paccuntaem noTpebsiAemMyio MOLWHOCTb NPY TEKYLLEM CMOCO6e perynnpoBaHus (ynpaBieHne BbIXOgHbIMU lnbe-
pamw).

MoTpebnaemasn MOLWHOCTb = HOMUHanbHanA/KMJ yctaHoBku = 22 KB1/0,8 = 27,5 KBT.

MoTpebnaemas sHeprus = 27,5 kBT* 7 000 u = 192 500 KBT*y

YumnTbIBas, 4To NOTpebsiemMmas MOLHOCTb 1eKTPOABUraTeNsi NPSMO NPOMNOPLMOHalibHA Kyby Mpon3BOANTENIbBHOCTU BEHTU-
natopa n KMNJ yctaHoskn pasHo 0,8 u KIMNJ ny = 0,96 nonyumm:

MoTtpebnaemasa mowHocTb ¢ MY npu 100% = 22/KNA yctaHoBkw/KIMNM nu = 22/0,8/0,96 = 28,65 kBT

Motpebnaemas sHeprua ¢ MY npn 100% = 28,65%(1-0,6)*7 000 = 80 220 KBT*y

MoTpebnaemasn mowHocTb ¢ MY npu 80% = 22*(0,8)3/0,8/0,96 = 14,7 KBT = 67% OT HOMWHaSIbHOW

Motpebnaeman sHeprua ¢ MY npm 80% = 14,7*0,6*7 000 = 61 740 KBT*y

MoTpebnaeman mowHocTb ¢ MY =80 220+61 740 = 141 960 KBT*u

CroumocTb fByx Npeobpa3oBaTtenein YactoTbl cepum VLT Micro Drive FC51 mowHocTbio 22 KBT = 2 x 58 200 = 116 400 py6.
CronmocTb 1 KBT*u anekTpoaHeprum = 3 pyo.

JkoHomuMA = 192 500 - 141 960 = 50 540 KBT*y

SKkoHomus = 3*50 540 = 151 620 pyo.

OTgenbHO NocunTaemM SKOHOMKIO, KOTOpasa AOCTUraeTcA 3a cyeT sHeprocbeperatownx GyHkumin «daHdocey.

HanomHum, uto dyHKuma AEO naet 5% skoHOMUK, aBTOMaTMYeCKas afanTauna agsuratens gobasnset 5%.

O6Las gononHuTeNbHasA SKoOHOMUA cocTaBuUT 10%.

JkoHOMUA 3a cyTKM =3 * 0,1 * 14,7 * 24 * 0,6 = 63,5 pyo.

JKoHomuA 3a rog = 7 000%0,6/24 * 63,5 = 11 112,5 py6.

JKoHOMUA 3a rof AByMaA npeobpasosaTtenamu = 2*11 112,5 = 22 225 py6.

Mpu 100% 3arpy3ke skoHomusA oT AEO paBHa Hynio.

O6Lwan SKOHOMUA NEKTPOIHEPIM ABYMA NpeobpaszoBatenamu = 2 * (151 620 + 22 225) = 347 690 pyo6.

JKOHOMMA 33 CYET BCTPOEHHOTO JIOFYeCKoro KoHTposnepa coctaBut 4000 py6 (3TO CTOMMOCTb BHELIHEro KOHTPOsINepa).
3ameTunM, UTO NpUBeEHHbIV pacyeT yunTbIBaeT He BCe NpenmyLiecTBa npeobpasosatesien yacToTbl «JaHpocc», utTorosas
3KOHOMUA MOXKET OKa3aTbCA 6onee 3HaUUTENbHOW.
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Ceepfiem Bce pacueTbl B Tabnuyy

MpyiMeHeHNe YacTOTHO-Perynupyemoro npmsofa dKoHoMMS, py6

N3meHeHne npon3BoaNTeNIbHOCTN BEHTUNATOPaA 3a CHET YaCTOTbl
BpalleHnA

303 240

Oco6eHHOCTU Npeo6pa3oBaTtenei YacToTbl «[JaHPocc» | IKoHoMMA, py6

(DyHKLl,VIﬂ aBTOMaTUYeCKOW ONTMMU3aLmmn 3Hep|’OI'IOTp66J'IeHI/1F|

44 450
QyHKUMA aBTOMaTUYeCKOW aganTauuy ABuraTens
BCTpOEHHbIN nornyeckmnin KOHTponnep 4000
WToro 351690

B utore, skoHomusA B rog coctaBmT 351 690 py6.
MNMokynka npeobpa3oBaTenei YacToTbl B JAHHOM CJlyyae OKYNUTCA MeHee yem 3a Nonroa.
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MpunoxeHne 3.6 Cxema asromaTnsauum KOTesibHON
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3.4. Hacocbl noBbiWeHNA faBneHns

Cnctema BOJIOCHAGXEHUA HacesneH-
HOrO MyHKTa [AOMKHa obecneunBaTtb
nosiyyeHne BOAbl W3 MPUPOAHbIX
WCTOYHUKOB, €€ OYUNCTKY, eCnn 3TO
Heob6xoaMMo, 1 Nepefavy K MecTy no-
TpebneHua. Mo cBoemy HasHaueHuto
N PacronoXeHuto B obulein cucteme
BOJIOCHAOXEHNA HaCOCHble CTaHUun
noppasaenaAlnT Ha CTaHUMW MepBOro
nogbéma, CTaHUMM BTOPOro nogbéma
N CTaHUMM nocnepyrowmnx nogbEMOB.
Ba)KHbIM 311€EMEHTOM CUCTEMbl BOAO-
CHabXeHua ABNAITCA MNOBbICUTENb-
Hble HacocHble cTaHuumm (MHC).

MNpumeHeHne npeobpasoBaTenen va-
ctoTbl (MY) ¢ HacOCHbIMK arperatamm
JaeT BO3MOXHOCTb aBTOMAaTU3NPO-

BaTb TEXHONOrMyecknii npouecc. AB-

TOMaTM3aLUmaA TEXHONOIrMYeCKoro npo-

Liecca B CBOI ouepefib BefeT K:

« CH/XKEHUIO yTeYeK rnepeKkaynBaemon
XKNOKOCTU 3a CYET cTabunuzaymm
[aBJieHNA B CUCTEME;

+ YCTPaHeHUIo rMapoYyAapoB B CUCTEME,
BO3HMKAKOLWMX NPY NPAMOM MycKe OT
CEeTU 3NeKTPOABUraTesiell HacoCoB;

« CHUPKEHUMIO M3HOCa HACOCHOro arpe-
rata, UCMOSIHUTENbHbIX MeXaHU3MOB
3anopHo-perynupyiowen annaparty-
pbl, UHKEHEPHOWN CUCTEMDI B LIESIOM;

« CHU>KEHME 13HOCa KOMMYTaLMOHHOM
annaparypbl;

+ CH/XKEHMIO0 MOLLHOCTM MCTOYHMKA NN~
TaHWA U ceyeHns Kabensa snekTponu-
TaHuA.

OnucaHne npyuMeHeHunA

MHC TpaHcnopTMpytoT Bogy noTpebute-
nam, obecrieyrBas Tpebyembll Hanop B
TouKkax pas3bopa, Npeoponesas rmapas-
NnyecKoe CoNpoTUBIEHNE CUCTEMDI.
MpuunHon yctaHoBku [HC aBnset-
CA HefOCTaToOYyHOoe AnsA noTpebuTtens
3HayeHWe Harmopa B CUCTEME LEH-
TpanbHoOro BopocHabteHus. lNpume-
POM MOXEeT CNyXUTb MNOAKI/UeHne
BbICOTHOIO [I0Ma K Y€ MMeloLmmMcsa
KOMMYHMKaumamM., OCHOBHbIM pexu-
MOM paboTbl TaKMX CTaHLUMIA ABNAETCA
cTabunuzauyma pasneHna B HaNopHOM
KONNeKTope Npu nepemeHHOM pPacxo-
ze. Mpn HU3KOM JaBfeHUN XUNbLbl He
nonyuyar Tpebyemoro Harnopa npwu 3Ha-
unTesibHOM pasbope. B To xe Bpems,
ecin gepxaTb BblCOKOe [aBfeHue B
cMcTeMe MOXKET NocTpagdaTh 3anopHas
apmatypa (KpaHbl, UTUHTY 1 Np), BO3-
pacTaeT pUCK YTEUKMU.
MNpeobpazoBaTesib YacTOTbl 0becneUu-
BaeT ONTMMasnbHOE ynpaBfieHne NoBbl-
CMTesIbHbIM HACOCOM M, MOMMUMO 3TOrO,
CHUXKaeTcsa sHepronoTpebneHue MNMHC.
Cxema ¢yHKUMOHabHas aBTOMaTu3a-
L1KN NOBbLICUTENIbHOFO Hacoca npuse-
feHa B NpunoxeHun 3.7, cTp. 27.
Mpeobpa3zoBaTtenb YacToOTbl MO JaTum-
Ky OaBNeHWA MOoAAepXuBaeT 3afjaH-
HOe 3HauyeHVe AaBNeHNA B CUCTEME.

JnekTpuyeckas cxema npegycMaTpu-
BaeT PyuyHOe MepeKoYeHe Npeo-
Opa3oBaTena 4yacToTbl Ha Oalnac, a
TakXe nepeksoyeHne paboyero u pe-
3epBHOMO HACcoOCOB AnA obecrneyeHus

paBHOMepHON HapaboTku. OcylecTs-
NATCA JaHHblE NEepPeKoYeHUs ¢ no-
MOLLbI0O PEBEPCUBHOrO pybunbHMKa
QS2, QS4 («paboTta ot MNY» — «paboTa
Hanpamyio ot ceTtm»). [epeknioyeHune
mexay Hacocom M1 1 M2 — c nomoLbio
peBepcnBHOro pybunbHuka QS3, QS4.
PekomeHgaumn no skcnayataumm npu-
BeEeHHOWN CXeMbl AaHbl B MpUMeYaHu-
AX (Ccm. cxemy).

Mpn pabote ot MY - QS2 — 3aMKHYT,
QS4 aBTOMaTMUYECKM pa3MbIKaeTCs.
Hanee ocywecTtBnseTca BbIbOp Haco-
ca. insa paboTbl ¢ Hacocom M1 — 3ambl-
KaeTca pyounbHuK QS3 (npu sTom QS4
pa3oMKHyT). Ana paboTbl ¢ Hacocom
M2 - 3ambikaeTca pybunbHuK QS4 (npwm
3ToM QS3 pa3oMKHYT).

Mpn paboTte oT Hanpamyo oT cetn -
QS4 - 3amkHyT, QS2 aBTOMaTU4YeCKM
pa3mbikaeTca.

~

Mop6op npeobpasoBaTenn
4acToThbl U KOAbI A1A 3aKa3a

Bbibop cepumn npeobpasoBatens ua-
CTOTbl OMNCaH B pasfene 7 Ha cTp. 95.
C Kogammn ana 3akasa obopypoBaHuUA
MOXXHO O3HaKOMMTbCA B pasgene 8 Ha
cTp. 96.

Hactpouka

CxeMa noakoyeHnsa npeobpasopare-
NS YacToTbl NPW NCMOJIb30BAHMM C MO-
BbICUTENbHbIM HACOCOM NPUBEAEHA Ha
PncyHke 3.8, cTp. 70.

MNocnepoBaTenbHOCTb HACTPOWKKM Na-
pameTpoB npeobpa3oBaTena 4acToTbl
nNpu KCNONb30BaHMM C MOBbICUTESb-
HbIM HacoCOM npuBeAeHa B Tabnuue
3.8, cTp. 71.

Bsopa B 3KcnnyaTtauuio

Beog B aKCnyaTaumio M MOHTaX npe-
obpaszoBatenen yactoTbl cepum VLT
Micro Drive FC51 n VLT HVAC Basic
FC101 onucaH B pa3gene 5 Ha cTp. 86.
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anIIMeHeHI/Ie YacCTOTHO-peryJsnpyemoro npnsoga

Mpenmywecrsa

M3meHeHne npon3BoanTENbHOCTN HacoCa

CokpalleHre pacxoAoB Ha aneKkTposHepruto Ao 20%.

ABTOMaTM3aLMA CUCTEMbI yNPaBAEeHNA HACOCHOW CTaHLMeNn

YyulieHvie ynpaBiseMoCcTy CMCTEMbI, COKpaLlalollee BpeMs Ha
nepeHacTpoKy CUCTEMbI

Jlerkas 6anaHcu POBKa CUCTEMDI

COKpaLU,EHI/Ie pacxofoB Ha NyCKOHaNnagkKy cuCTembl

MnaBHbIN NycK

YBenuyexuve CpoOKa CJ'Iy)K6bI asuratena

OTCyTCTBME TMAPOYAAPOB, YBENMYEHNE CPOKA CIYXObl TPYO 1
apmarypbl

I'Ion,qepn(aHme Tpe6yeM0ro AaBNEeHUA, CHUXeHne yTeyek

JKOHOMUSA BoAbl 10 5%

Oco6eHHOCTU Npeo6pa3oBaTeneli YacToTbl «JaHdpocc»

Mpenmyuwecrea

(DyHKLlVIﬂ aBTOMaTUYeCKOW ONTUMMU3aL MmN BHEpFOI'IOTp86J'IEHI/IF|

CoKpalleHune pacxofoB Ha SNEeKTPO3HEPruio 4o 5%.

(DyHKLl,I/IFl aBTOMaTUYyecKom afjanTaynm osuratena

COKpaLU,eHI/Ie Pacxo4oB Ha NIEKTPO3HEePrunto Ao 5%.

OyHKuma «CoH»

CHuXeHne n3Hoca 060opyAoBaHWA, COKpalleHMe PacXoAoB Ha
3M1eKTpO3Hepruio o 5%.

BcTpoeHHbili ceTeBon npotokon BACnet

Jlerkasa unterpauusa B8 BMS-cucremy, He Hy»<eH ONONMHUTENbHbIN
npeobpasoBaTenb NPOTOKONOB

OyHKUMA perynmpoBaHua pacxofa no AaBieHuio

BcTpoeHHbIl nornyecknin KOHTponnep

CHWXXeHune KonnyecTaa NCNONb3yeMbIX KOMMOHEHTOB B CUCTEME

3awuTHoe NOKpbITUE NNaT

YBennueHmne cpoka cnyx6bl npeobpa3oBaTens YacToTbl
(FC51 - no ymonuanutio, FC101 - onuus)

Linpokas ceTb cepBUCHbIX MApPTHepPOB B Poccun

CHWXXeHne BpeMeHu NpocTon

MoBbicUTENbHbIN HAacOC MOLHOCTbIO 22 KBT 1 KM=0,8 ob6ecneunBaet nogavy Boabl B KMUOM JOMeE.
Hacoc paboTtaeT Ha HOMWHaNbHOWM MOLLHOCTM TONIbKO B YTPEHHME 1 BeyepHue yachl (¢ 6 go 10 yacos 1 ¢ 16 go 24 yacos) B
OCTasflbHOE BPeMsA pacxof BOAbl CHMXKAETCA U CKOPOCTb cocTaBnaeT 80% ot HomuHana (40 ).

B Hauane paccymnTaem I'IOTpE6J'IF|€MyIO MOLLHOCTb NpU TeKyLlem cnocobe perynnpoBaHnA (ynpaBneHme ,El,pOCCEﬂbHOVI 3a-

CJIOHKOMN).

MoTpebnaemasn MOLWHOCTb = HOMUHanbHas/KMJ yctaHoBku = 22 kKB1/0,8=27,5 KBT.

MoTpebnaemas aHeprus = 27,5 kKBT* 8 760 u = 240 900 KBT*y

YumTbiBas, UTo NoTpebnaemasn MOLHOCTb NeKTPoABUraTesNia NPAMO NPonopLMoHanbHa Kyby Npon3BoanTeNIbHOCTN Hacoca
n KMNJ HacocHom yctaHoBKM paBHo 0,8 n KINJ ny = 0,96 nonyumm:

MoTtpebnaemasn mowHocTb ¢ MY npu 100% = 22/KNJ yctaHoBkw/KIMM ny = 22/0,8/0,96 = 28,65 kBT
MoTtpebnaemas aHeprus c MY npu 100% = 28,65%(12/24)*8 760=125 487 KBT*y

Motpebnaeman mowHocTb ¢ MY npn 80% = 22*(0,8)%/0,8/0,96 = 14,7 KBT = 67% OT HOMUHaNbHOW
Motpebnaeman sHeprua ¢ NY npu 80% = 14,7*(12/24)*8 760= 64 386 KBT*u

MoTpebnaemas mowHocTb ¢ MY = 125 487+64 386 = 189 873 KBT*y

CroumocTb npeobpazosatens cepum VLT HVAC Basic FC 101 mowHocTblo 22 KBT = 73 300 pyo6.

CroumocTb 1 KBT*u anekTposHepruu = 3 pyb.
JkoHomumsa =240 900 - 189 873 =51 027 KBT*y
3koHomua = 3*51 027 = 153 081 py6.

OTaenbHO NocuMTaem SKOHOMUIO, KOTOpas AOCTUraeTcA 3a cueT sHeprocbeperatowmx GyHKUun «JdaHboco.
HanomHum, uto dyHKuma AEO gaet 5% 3KoHOMUK, aBTOMaTUYeCKan agantauma agsuratens gobasnaet 5%, a dyHkuma «CoH»

DOMNONIHUTENBbHO SKOHOMUT 5% 3Hepruu.

Mpun 100% 3arpy3ke skoHomuA oT AEO paBHa Hynio.
O6uan foNoNHUTENbHAA SKOHOMUS COCTAaBUT 15%.

JKoHOMUSA 3a cyTKM = 3 * 0,15 *14,7 * 12 = 79,38 pyo.
JkoHoMUA 3a rof = 365 * 79,38 = 28 974 pyb.

O6Lwan s3KkoHOMMA neKTpoaHeprm = 153 081 + 28 974 = 182 055 pyo.

25




DKOHOMUSA Ha JOMONHUTENBHOM KOHBEPTEpE LU030B MOXKET cocTaBuTb = 6 000 pyo6.

JKOHOMMWA JOCTUraeMas 33 CYET BCTPOEHHOMO APOCCESsl Ha 3BEHE MOCTOAHHOIO TOKA MOXET COCTaBMTb 0Koso 8 000 py6
(3TO CTOMMOCTb BHELLUHEro Apoccens AnA Takon MOLLHOCTHN).

JKOHOMMA 3a CYET BCTPOEHHOIO JIOFMYeCKoro KoHTposnepa coctaBut 2 000 py6 (3TO CTOMMOCTb BHELIHEro KOHTposnepa).
DKOHOMMS 3a cUeT becnnaTHoro obyyeHus B y4e6HOM LieHTpe «[JaHpocc» ocHoBaM paboTbl C NpeobpasoBaTeNiAM YacToThl
24 000 py6 (370 CTOMMOCTb 06YUEHMSA ANs ABYX YESIOBEK).

3amMeTVM, UTO MPMBEAEHHDIV PACYeT yUMTbIBAET He BCe NpenmyLiecTBa npeobpasoBaTesieit YacToTbl «[JaHPpocc», MTorosas

Ceepfiem Bce pacueTbl B Tabnuyy

MpumeHeHMe YaCcTOTHO-pPEryanpyemoro npmsoaa DKoHoMUA, py6
MN3meHeHMe Npon3BOAMTENbHOCTM HacoCa 3a CYeT YacToTbl Bpa- 153 081

weHnA

Oco6eHHOCTU Npeo6pa3oBaTeneii YacToTbl «[laHpocc» DKoHoMuUA, py6
OyHKLMA aBTOMATUYECKON ONTUMK3aLmn SHepronoTpebneHns

QyHKUMA aBTOMATUYECKOW aganTauuy ABuraTens 28974

OyHKumna «CoH»

BcTpoeHHbin ceTesor npotokon BACnet 6000
BcTpoeHHbIn gpoccenb 8000

ObyueHne 24000
BCTpOEHHbIN nornyeckmnii KOHTponnep 2000

WToro 222 055

SKOHOMMA MOXET OKa3aTbCA bonee 3HaUNTENbHOW.

B nTore, Ha oAMH NOBbICUTENbHBIM HAacoC C Npeobpa3oBaTesieM YacTOTbl SKOHO-
MUsA B rof coctasumT 222 055 py6.

MoKynka npeobpa3oBaTena YacTOTbl B AJaHHOM Cjlyyae OKYMUTCA MeHee YeMm 3a
rof.
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anIIlIO)KeHIﬂe 3.7 Cxema aBTOMaTM3aLmM Hacoca NOBbILLIEHNA faB/eHNA

M3 eopogckozo Bogonpoboga
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3.5. Hacocbl, paboTaiowme Ha akKymynupyHoLlyio eMKOCTb

OpfHONM 13 pacnpoCTpPaHeHHbIX 3agad
0N HACOCHbIX CTAHLUWIA ABNAETCA noja-
fAepaHue TpebyeMoro ypoBHs B akKy-
MynMpyloLen eMKOCTH.

CraHgapTHbI noaxod Mpwu peanuvsa-
UUKM Takow 3afaunm npepycmatpusaet
nepuognyeckoe BKIIOYEHNE/BbIKIIIO-
yeHMe HaCOCHbIX arperaTtoB. Yactoe
BKJ/IIOUEHMNE/BbIK/TIOYEHNE  HACOCHbIX
arperatoB BefieT K NMOBbILLUEHHOMY W3-
HOCY CCTEMBI, @ TaKXe K BO3HUKHOBeE-
HWI0 HEOOOCHOBAHHOIO 3HepronoTpe-
6neHnA HaCOCHOW CTaHLUMeN.

MpumeHeHne npeobpasoBaTeniein Ya-
ctoTbl (MY) c HacoCHbIMK arperatamu
[laeT BO3MOXHOCTb aBTOMAaTU3MpPO-

BaTb TEXHONOrMyecknii npouecc. As-

TOMaTM3aLUmMA TEXHONOIrMYeCKoro npo-

Lilecca B CBOIO ouepefb BefeT K:

+ CHUPKEHUIO M3HOCA HACOCHOro arpe-
rata, NCNOJHUTENbHbIX MeXaHN3MOB
3anopHo-perynmpytoLen annaparty-
pbl, HXXEeHEePHOW CUCTEMbI B LIeNIOM;

« CHU>KEHVEe 13HOCa KOMMYTaLMOHHOM
annapatypbl;

* CHU>KEHWIO MOLLLHOCTW MCTOYHMKA MK-
TaHWA U ceyeHus Kabena snekTponu-
TaHus;

« CHVDKEHMIO 3HepronoTpebneHns cu-
cTeMBL.

OnuncaHne npMmeHeHUA

Cxema QyHKUMOHaNbHaA aBTOMaTun3a-
LM paboTbl HACOCa Ha aKKyMynupyo-
LLYI0 eMKOCTb npuBeaeHa B MNpunoxe-
Hum 3.8, cTp. 31.

MonnaBKoBble AATUNKM 3aKPenaoTCca
Ha 3apaHee onpefeneHHbIX YPOBHSAX,
npvi AOCTVXXEHWN BOAOW KOTOPbIX B
[aTumKe 3aMbIKaeTCsa CYXOM KOHTaKT.

CvrHanbl ¢ paTunkoB obpabaTbiBaloTCA
npeobpasoBaTtesiem Kofa 1 3aBOAATCA
Ha undpoBble BXoabl Npeobpasosare-
NA YacToThl.

3amblKaHMe CyXOro KOHTaKTa fABNAeT-
ca curHanom ana MY o gocTuxkeHun
onpefeneHHoOro ypoBHA B akKymymnu-
pytoLern eMKOCTU.

KOM6VIHaLWIFI HECKONbKNX CUTHANoB OT
NOonJ1aBKOBbIX A4aTYNKOB yCTaHaBMBa-
€T COOoTBeTCTBYylOWEE 3HayeHne CKo-
POCTN BpalleHUA SNEKTpoABUraTens,
a B C1eaCcTBUn 4ero n nponsBoanTesb-
HOCTM Hacoca. Takmm o6pa30M [oCcTn-

raeTca CTabunusauma YpoBHA XULKO-
CTU B aKKYMYNIMPYIOLLEN eMKOCTW Mpu
nepeMeHHOM pacxope.

CurHan c pgatumka L4 (cm. cxemy ¢yH-
KUMOHANbHYIO aBTOMaTM3auuun) npu-
BOAUT K YBEIMYEHMIO YacTOTbl O MakK-
CMManbHOro 3HauyeHus, C gaTtumka L3
(cMm. cxemy QYHKUMOHasbHY aBTOMa-
TM3auUnK) K CHUXKeHUIo o 90% OT Mak-
CMManbHOro 3HayeHus, ¢ gaTumka L2 K
CHVXXEHWIO 3aaHnA A0 ONTUMasIbHOro
C TOUYKM 3peHNA dHepronoTpebneHuns,
C patumka L1 K octaHOBKe Hacoca. Pac-
CTOSIHME MeXAy AaTuvkammn nogbupa-
0T Takum o6pa3om, utobbl H6onbluyio
YyacTb BPeMeHM Hacoc paboTarn B 30He
MUWHMMAIbHOIO SHepronoTpebneHus.

Nop6op npeo6pasoBaTens
4acToTbl U KOAbI ANA 3aKasa

Bblbop cepum npeobpasoBatens uya-
CTOTbl ONMCaH B pasfene 7 Ha cTp. 95.
C kopgamn AnA 3akasa obopypnosaHuA
MOXHO O3HaKOMMUTbCA B pasfene 8 Ha
cTp. 96.

HacTtponka

Cxema nofknoueHna npeobpasosa-
TeNiA YacToTbl NPY UCMONb30BaHUN C
Hacocom, paboTaloWwmM Ha akKyMyu-
pyloLylo eMKOCTb npuBefeHa Ha Pu-
CyHKe 3.11, cTp. 78.

Ha Jlncte 1 nokasaHa cmnoBas yacTb
noakoyeHus «npeobpasosaTens va-
CTOTbI K 311eKTpoABuraTenio Hacoca no
cxeme C 06BOAHbBIM KOHTAKTOpOM (6ali-
nacupoBaHue). [lepeknioyeHne mexxay
paboToi Hacoca ot MY 1 oT ceTn mo-
XeT NpPou3BOAUTLCA BPYUHYHO (KHOM-
kamu SB1 n SB2) n aBTomaTnyeckun, npu
asapum NY4.

Ha nucTte 2 npuBefeHa 4acTb Cxembl
OTBEeYaloLWas 3a BKIloUYeHNe/oTK o e-
HVie 06BOAHOrO KOHTAKTOPa, Ha nucTte
3 — 610Ka NpeobpasoBaHNA Kopa.

MNocnepnoBaTeNbHOCTb HAaCTPOMKM Na-
pamMeTpoB npeobpasoBaTens 4vacTo-
Tbl MPX WCMAONb30BaHNN C HACOCOM,
paboTaloWwmM Ha akKyMynupyloLlyio
emMKoCTb npuBegeHa B Tabnuue 3.11,
cTp. 81.

Bsop B 3KcnnyaTauuio

Beopg B aKcnnyaTaumio 1 MOHTa) npe-
obpasoBateneit vyactotbl cepumn VLT
Micro Drive FC51 n VLT HVAC Basic
FC101 onucaH B pa3gene 5 Ha cTp. 86.
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an/IMeHEHI/Ie 4YacTOTHO-peryanpyemoro npmsoaa I1peumyu4ec1'sa

N3meHeHmne npons3BoanNTENbHOCTN HaCcoCa COKpaLIJ,eHI/Ie Pacxo4oB Ha NIEKTPO3HEPrunto Ao 20%.

YBennueHune cpoka cny6bl ABuratens

MnasHbiit nyck OTCyTCTBME FMAPOYAapOB, YBENNUeHre Cpoka Cyx6bl Tpy6 u
apmaTypbl

MoanepxaHue TpebyeMOoro aBfeHNs, CHUXeHNe yTeuek JKOHOMUSA BOAbI A0 5%

Ocob6eHHOCTM Npeo6GpasoBaTeneii YacToThbl «[laHdpoccr» Mpenmyuwecrsa

(DyHKLl,I/IH aBTOMaTUYeCKoW ONTUMU3aLmn 3Hepron0Tpe6neva COKpaLI.I,EHI/Ie pacxofoB Ha 3neKTPo3Hepruio ao 5%.

QyHKLMUA aBTOMATUYECKOW afanTauuy aBuraTens CokpalleHne pacxofoB Ha ANIEKTPO3Hepruto Ao 5%.

CHWXXeHne n3Hoca o6opy,uosaH|/|$|, COKpalleHne pacxogosB Ha

HKUMA «CoH
Dyrkuuma « 7 3NeKTpOo3Hepruio Ao 5%.

BO3MOXXHOCTb CMHXPOHM3aLMK [0 3 HAaCOCOB AnA PaboTbl C oan-

Brewnue Bxonpi/Bbixopel HakoBol yactoTon (FC101)

Jlerkas nHterpauua 8 BMS-cuctemy, He Hy><eH fOMONHUTENbHbIN

BcTpoeHHbin ceTesor npotokon BACnet
npeobpasosaTesib NPOTOKOJIOB

q)yHKLl,I/IH perynmpoBaHuA pacxofa no gaBneHumo

CHVXKeHne KonmyecTBa NCNosib3yemblX KOMMNOHEHTOB B CUCTEME
BcTpoeHHbI nornyecknin KoHTponnep

3alWmnTHOE NOKpbITME NnaT YBenuueHune cpoka cny»x6bl npeobpasosaTena yactoTbl (FC51)

LUI/IpOKaﬂ CeTb CEPBUCHbIX NAapTHEPOB B Poccun CHUXeHne BpeMeHn NpoCToA

Hacoc molwHocTbio 37 KBT o6ecneunBaeT HanoHeHNe akKyMyMpYHoLLeln EMKOCTH.

Hacoc paboTaeT Ha HOMWHaNbHON MOLLHOCTM TOJIbKO B HOYHOE BPeMA (C LieNbio SKOHOMMUU 351eKTpo3Heprim) (c 20 go 8 ua-
COB) B OCTa/IbHOE BPeMsA HaroJIHeHNe eMKOCTY OCYLLEeCTBIAETCA Ha NOHMKEeHHOI Npon3soanTenbHocTn 80% OT HoMUHanNa
(yactoTta NY 35 ).

B Hauane paccuvTtaem noTpebnseMyto MOLHOCTb MPY TeKyLlemM crnocobe perynupoBaHua (ynpaBineHue 4poCcesibHON 3a-
CNIOHKOW).

MoTpebnaemasn MOLWHOCTb = HOMUHanbHasa/KMJ yctaHoBku = 37 KB1/0,8 = 46,25 KBT.

MoTpebnaemas sHeprua = 46,25 KBT* 8 760 u = 405 150 KBT*y

YunTbiBas, 4To NoTpebnseMas MOLWHOCTb 3/IEKTPOABUIaTENA NPAMO NPONOPLMOHalbHA KOy Npor3BOAUTENbHOCTM HACo-
ca, n KNJ HacocHon yctaHoBKM paBHo 0,8 n KM ny = 0,96 nonyuunm:

MoTtpebnaeman mowwHocTb ¢ MY npu 100% = 37/KMNA yctaHoskn/KM[ ny = 37/0,8/0,96 = 48,17 kBT

Motpebnaemas sHeprua ¢ MY npn 100% = 48,17*(12/24)*8760 = 210 985 KBT*u

MoTpebnaemas mowHocTb ¢ MY npu 80% = 37*(0,8)%/0,8/0,96 = 24,7 KBT = 67% OT HOMWHaNbHOMN

MoTtpebnaemas aHeprus c MY npu 80% = 24,7*(12/24)*8 760 = 108 186 KBT*u

MoTpebnaeman mowHocTb ¢ MY =210 985+108 186 = 319 171 KBT*u

CroumocTb npeobpazosatens cepum VLT HVAC Basic FC 101 mowHocTbio 37 KBT = 161 500 pyo6.
Paccuntaem sKOHOMUMIO SN1IEKTPOSHEPTUN.

CroumocTb 1 KBT*u anekTposHepruu = 3 pyb.

JkoHomMua =405 150 - 319 171 =85 979 KBT*y

JkoHoMUA = 3*85 979 = 257 937 pyb.

OTaenbHO NocuMTaem SKOHOMUIO, KOTOpas AOCTUraeTCA 3a cueT sHeprocbeperatowmx GyHKUuN «JdaHboco.

HanomHum, uto dyHKuma AEO gaet 5% 3KoHOMUK, aBTOMaTUYeCKan agantaumsa Asuratens nobasnaet 5%, a dyHkuma «CoH»
OOMONTHUTENIbHO SKOHOMUT 5% 3Heprun.

Mpwn 100% 3arpy3ke skoHomuA ot AEO paBHa Hynio.

O6Lan JoNoNAHUTENbHAA SKOHOMUS COCTAaBUT 15%.

DKoHOMUS 3a cyTKM = 3 *0,15 * 24,7 * 12 = 133,38 py6.

JkoHoOMUA 3a rof = 365 * 133,38 = 48 684 pyo.

O6wan sKoOHOMUA FNeKTPOo3Heprun = 257 937 + 48 684 = 306 621 py6.
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DKOHOMWUS HA JOMONTHUTENIbHOM KOHBEPTEPE L030B MOXKET cocTaBuTb = 6000 py6.
JKoHOMMA 3a cueT GYHKLUN perynMpoBaHna pacxofa Mo AaBfieHro MO3BONAET NCMOoNb30BaThb Oonee AelleBble faTumKK, a

MMEHHO pa3HuLa B LieHe aTuYKOB MOXeT coCTaBuTb = 28 000 py6.

DKOHOMUSA JOCTUraeMas 3a CYET BCTPOEHHOIO APOCCeNs Ha 3BEHE NOCTOSHHOMO TOKa MOXET COCTaBMTb oKoso 8000 py6 (31o

CTOMMOCTb BHELLHEro Apoccensa ANA Takol MOLHOCTW).

DKOHOMMSA 3a CYET BCTPOEHHOIO JIOTMYECKOro KOHTposiepa cocTaBuT 2 000 py6 (3TO CTOMMOCTb BHELLHErO KOHTPOepa).
3amMeTuM, YTO NMPUBEAEHHDbIV PacyeT YUMTbIBAET He BCe NpeumMyLlecTsa npeobpasosatesneit YactoTbl «[aHdocc», nTorosas

SKOHOMWSA MOXET OKa3aTbCsA 6osiee 3HaUNTENTIbHOW.

CBepem Bce pacueTbl B Tabnuuy

MpuMeHeHNe YaCTOTHO-PerynMpyemoro npusoaa

SKoHOMMSA, py6

M3meHeHre Npon3BOANTENIbHOCTY HAacoCa 3a CYET YacTOThl Bpa-
weHns

257937

Oco6eHHOCTU Npeo6pa3oBaTeneil YacToTbl «[laHpoccr

DKoHOMMSA, py6

(DyHKLl,I/IiI aBTOMATMYECKOW ONTUMM3aL N 3Hepr0ﬂ0Tp66J'IEHVIH

QyHKLMA aBTOMaTUYeCKON aganTauuy agBuratens 48 684
OyHKumA «CoH»

BcTpoeHHbin ceTeBon npotokon BACnet 6000
BcTpoeHHbI gpoccenb 8000
QyHKLMA perynmpoBaHua pacxofa no AaBneHunio 28 000
BcTpoeHHbIN nornyecknin KOHTponsep 2000
WNtoro 350621

B vTOre, Ha OAMH NOBBICUTENbHBIN HACOC C NPeobpa3oBaTeNieM YaCTOTbl SKOHOMUSA B rof cocTaBuT 350 621 pyo.

B ntore NOKYyMNKa npeo6pa3OBaTenﬂ 4acCTOTbl OKYNUTCA y»Ke 3a roa.
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Mpunoxenue 3.8 Cxema aBTOMaTN3aL M Hacoca, paboTalowero Ha eMKoCTb
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3.6. Hacocbl LMpKynALNOHHbIE

LIMpKyNAUMOHHBI  Hacoc ABnAeTcA
Ba)KHOW YaCTblo CUCTEM OTOMMEHMA U
ropsvero BogocHatxenus (MBC). OaH-
HbI BMJ Hacoca obecneunBaeT LuMp-
KynAUMIioO 1 peumupKynsauuio Bogbl no
3aMKHYTOMY KOHTYpY.

MpumeHeHne npeobpasoBaTenen Ya-
ctoTbl ([MY) C HacocHbIMM arperatamm
[aeT BO3MOXHOCTb aBTOMATM3UPO-

BaTb TexHonornmyecknin npouecc. As-

TOMaTU3aLUUA TEXHONOMMYECKOro Npo-

Lecca B CBO ouepefb BefeT K:

+ YCTPaAHEHUIO TMAPOYJAapOB B CuUCTe-
Me, BO3HMKAIOLWMX NPY NPAMOM MycKe
OT CeTU aneKTpoaBUraTeneii HaCoCoB;

* CH/IXKEHMIO 3HOCA HAaCOCHOTO arperara,
WCMONTHUTENBHBIX MEXaHW3MOB 3arnop-
HO-perynupyioLLer annapaTypbl, UHXxe-
HEPHOW CUCTEMbI B LIENOM;

* CHU>KEHME U3HOCa KOMMYTaLUOHHOMN
annapatypbl;

* CHUPKEHMIO MOLLIHOCTY MCTOYHUKA NU-
TaHUs U ceYeHUst Kabens anekTponu-
TaHuA.

OnucaHne npyuuMmeHeHunA

O6BEM XKMOKOCTIN B CUCTEMAX OTomMse-
HUA ABNAETCA NOCTOAHHbIM. OCHOBHOM
3ajaverl UMPKYIALUMOHHBIX HAacoCoB
B TaKUX CUCTEMax ABNSETCS AOCTaBKa
TennoHocutensa notpebuTento. Pery-
NNpyembiM MapameTpoM B TaKUX Cu-
cTeMax ABNAETCA nepenag OaBneHus
B nopatoLlem n obpaTHom Tpy6onpo-
BOjlE.

Cxema QyHKUMOHasbHas aBTOMaTu3a-
LMY UMPKYAALMOHHOIO Hacoca npuvse-
AeHa B Npunoxenun 3.9, ctp. 35.

MpeobpasoBaTtenb 4acTtoTbl MO AaT-
UMKy nepenaga AaBneHuA NoAAePKu-
BaeT 3aflaHHOe 3HaueHve nepenaga
[aBfeHVa B nopalwollem 1n obpaTHOM
TpybonpoBogax.

Mop6op npeo6pasoBatens
4yacToTbl 1 KOAbI ANA 3aKa3sa

Bbibop cepun npeobpaszoBaTtens ua-
CTOTbI OnncaH B pasgene 7 Ha cTp. 95.
C kKopamu ana 3akasa obopynoBaHuA
MOXHO O3HaKOMUWTbCA B pasgene 8 Ha
cTp. 96.

HacTponka

Cxema nopksoueHns npeobpasoBa-
TenA 4acToTbl MPU WCMOMb30BaHWUU C
LUPKYNALMOHHBIM HacOCOM npusepe-
Ha Ha PucyHke 3.8, cTp. 70.
dneKkTpuyeckaa cxema npepycMmaTtpu-
BaeT py4yHoe nepeksoyeHve npeobpa-
30BaTeNiA YacToThl Ha 6alinac, a Takxe
nepeksyeHne paboyero n pesepBHo-
ro HacocoB AJsiA obecneyeHUss paBHo-
MepHON HapaboTku. [MepekntoyeHmne
MeXAY peKrMMaMy OCyLecTBAAeTca C
MOMOLLbIO PEBEPCMBHOIO pyOunsibHMKA
QS2, QS4 («paboTta ot MY» — «paboTa
Hanpamyio ot ceTu»). MNepeknioueHne
mexay Hacocom M1 1 M2 — c nomoLybto
peBepcuBHOro pybunbHuka QS3, QS4.
PekomeHgaLmm no skcnayaTaumm npm-
BeEeHHOWN CXeMbl AaHbl B MpUMeyaHu-
AX (CM. cxemy).

Mpn pabote ot MY - QS2 — 3aMKHYT,
QS4 aBTOMaTMUYECKN pa3MbIKaeTcs.
[anee ocywecTtBnaeTca BbIbOp Haco-
ca. ins paboTbl ¢ Hacocom M1 — 3ambl-
KaeTca pyounbHrk QS3 (npu 3Tom QS4
pa3omkHyT). [1na paboTbl ¢ HacoCoMm
M2 — 3ambikaeTca pybunbHuk QS4 (npwm
3ToM QS3 pPa3oMKHYT).

Mpn paboTte oT Hanpamyo oT cetn -
QS4 - 3amkHyT, QS2 aBTOMaTU4YeCKU
pa3mblikaeTca.

MNocnepoBaTenbHOCTb HACTPOWKKU Ma-
pameTpoB NpeobpazoBaTens YacToTbl
npy UCNONb30BaHUN C LMPKYNALMOH-
HbIM HacocoM npvBeaeHa B Tabnuue
3.8, cTp. 71.

Bsop B 3KcnnyaTayuio

BBop B 3KCnnyaTaumio 1 MOHTaX npe-
obpasoBateneit vyactotbl cepumn VLT
Micro Drive FC51 n VLT HVAC Basic
FC101 onucaH B pa3gene 5 Ha cTp. 86.
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MpyMeHeHNe YacTOTHO-perynupyemoro npmsofa

Mpenmyuecrea

N3meHeHmne npons3BoanTeNbHOCTN HacoCa

CoKpalleHne pacxofoB Ha aN1eKTpoaHepruio go 20%.

ABTOMaTM3aLUMA CUCTEMbI YNPaBIEHNA HACOCHOW CTaHLMel

YnyuleHve ynpaBnaeMocT CUCTEMbI, COKpaLlaloLee Bpems Ha
nepeHacTPoOmKyY CMCTEMbI

Jlerkas 6anchmpOBKa CNCTEMDI

COKpameHme pacxonoB Ha NyCKOHanagky cCMCTembl

MnaBHbIN NycK

YBenuuyexne CpoOKa CJ'Iy)K6bI asuratena

OTCcyTCTBYE TVAPOYAAPOB, YBENMUEHNE CPOKa CYXObl TPy 1
apmarypbl

MoppeprkaHue Tpebyemoro AaBneHns, CHUXEHNE yTeuek

DKOHOMMSA BOAbl A0 5%

Oco6eHHOCTU Npeo6pa3zoBaTeneli yacToTbl «laHdpocc»

Mpenmyuwecrea

OyHKLUA aBTOMATUYECKON ONTUMUM3aLMK SHepronoTpebneHns

CoKpalleHre pacxofoB Ha 3NIeKTPOo3Hepruio o 5%.

DyHKUMA aBTOMATMYECKO aganTaLumn LBUratens

CoKpalleHue pacxofoB Ha SNEeKTPO3HEPTUio Ao 5%.

BHewwHMe BXxoabl/BbIXOAbI

BO3MOXXHOCTb CMHXPOHM3aLMK [0 3 HAaCOCOB AnA paboTbl C oan-
HakoBo yactoTon (FC 101)

BcTpoeHHbin ceTeBor npotokon BACnet

Jlerkas nnterpauua 8 BMS-cuctemy, He Hy><eH fOMONHUTENbHbIN
npeo6pasoBaTesib NPOTOKOJIOB

BCTpOEHHbIN nornyeckmnii KOHTponnep

CHWXXeHne KonnyecTaa NCNONb3yEeMbIX KOMMOHEHTOB B CUCTEME

3aLL|,I/ITHoe NOKpbITVE NNnaTt

YBennueHue cpoka cnyx6bl MY (FC 51)

LLInpokas ceTb cepBMCHbIX NApTHepOB B Poccnn

CHUXXeHne BpeMeHu NpocTon

[Ba LMPKYNALNOHHbBIX Hacoca (pabounii n pe3epsHbIN) mowHocTbio 10 KBT 1 KM = 0,8 o6ecneunBatloT LMPKYNALMIO BOAbI
B cucteme BC xmnoro goma.

Hacocbl paboTaloT Ha HOMUHANIBHOM MOLLHOCTU TOJIbKO B HOYHbIE 1 fHEBHbIE Yackl (€ 1 o 7 YacoB u ¢ 10 go 16 yacos) B
OCTanbHOE BpeMsA BoAbl LMPKYNALmMA obecneunBaeTca eCcTeCTBEHHbIM Pa3bopomM Boabl M NPOU3BOAUTENBHOCTb COCTaBNAET
50% oT HoMnHana (25 ).

B Hauane paccuvTtaem noTpebnseMyto MOLWHOCTb MPY TeKyLleM crnocobe perynipoBaHua (ynpasBineHue 4poCccesibHON 3a-
CNIOHKOW).

MoTpebnaemasn MOLWHOCTb = HOMUHanbHana/KMJ yctaHoBku = 10 kKB1/0,8=12,5 KBT.

Motpebnaemasn sHeprua = 12,5kBT* 87604 = 109 500 KBT*y

YunTbIiBas, 4TO NOTPebIsemMas MOLWHOCTb NIEKTPOABUIaTess MPsMO NPONOpLMOHabHa KyOy Npor3BOAUTENBHOCTM HAacoCa
n KMNJMA HacocHom ycTtaHoBKM paBHo 0,8 n KM nu=0,96 nonyuunm:

MoTtpebnaeman mowHocTb ¢ MY npu 100% = 10/KNJ yctaHosku/KNA nu = 10/0,8/0,96 = 13 kBT

MoTtpebnaemasn aHeprus c MY npn 100% = 13*(12/24)*8 760 =56 940 KBT*y

MoTtpebnaemasn mowHocTb ¢ MY npu 50% = 10%(0,5)3/0,8/0,96 = 1,62 KBT = 16% OT HOMUHANbHOM

MoTtpebnaemasn aHeprus ¢ MY npu 50% = 1,62*(12/24)*8 760 = 7 096 KBT*y

Motpebnaeman mowHoCTb ¢ MY =56 940 + 7 096 = 64 036 KBT*y

CromnmocTb npeobpasosatens yactotbl VLT HVAC Basic FC 101 mowHocTbto 11 KBT = 43 200.
CronmocTb 1 KBT anekTpoaHeprum = 3 pyob.

JKkoHomuA = 109 500 - 64 036 =45 464 KBT*y

JKoHoMUA = 3*45 464 = 136 392 pyo.

OTaenbHO NocymMTaem SKOHOMUIO, KOTOPas AOCTUMAETCA 3a CYeT SHeprocbeperaowmx GyHKUMN «daHdoco».

HanomHum, uto dyHKuma AEO pgaet 5% skoHOMUK, aBTOMaTUYeCKan afantauma Asuratens gobasnaet 5%, a dpyHkuma «CoH»
JOMNONIHUTENBbHO SKOHOMUT 5% 3Hepruu.

Mpwn 100% 3arpy3ke skoHomuA ot AEO pasHa Hynio.

O6Lan fonoNHUTENbHAsE SKOHOMUSI COCTaBUT 15%.

JkoHomuA 3a cyTKM =3 * 0,15 * 1,62 * 12 = 8,7 py6.

JKoHOMUSA 3a rof = 365%8,7 = 3 175 pyb.

O6Lwan 3KOHOMMA INEKTPOIHeprum = 136 392 + 3 175 = 139 567 pyo.
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JKOHOMMA Ha AOMONHUTENIBHOM KOHBEPTEPE LLI30B MOXET cOCTaBuTb = 6 000 py6.

DKOHOMUSA AOCTUraeMas 3a CYeT BCTPOEHHOro APOCCens Ha 3BeHe MOCTOAHHOIO TOKa MOXEeT COCTaBUTb 0Koso 6 000 py6
(3TO CTOMMOCTb BHELLHEro ApOccens AS1A TaKON MOLHOCTMW).

JKOHOMMUA 3a CYET BCTPOEHHOTO JIOFMUYECKOrO KOHTposiepa cocTaBuT 2 000 py6 (3TO CTOMMOCTb BHELLHETO KOHTpOepa).
JKOoHOMMA 3a cyeT becnnaTHoro obyyeHus B yuebHoMm LeHTpe «aHdpocc» ocHoBam paboTbl C Npeobpa3oBaTenaAM YacToTbl
24 000 py6 (370 CTOMMOCTb 0BYUEHMA ANA ABYX YeNIOBEK).

3ameTVM, YTO NPVBEAEHHbIN PacyeT yUnTbIBaET He BCe NpemmyLlecTBa npeobpasoBateneil yacToTbl «[JaHpocc», ntorosas
3KOHOMUA MOXET OKa3aTbcA 6onee 3HaunTeNbHOMN.

CBegiem Bce pacueTbl B Tabnuuy

MpumeHeHne YaCcTOTHO-pPEryAnpyemoro npmsoaa DKoHOMUA, py6
M3meHeHMe Npon3BOAMTENIbHOCTM HAacoCa 3a CYeT YacToTbl Bpa- 136 392

weHnA

Oco6eHHOCTU Npeobpa3oBaTteneil YacToTbl «[aHdpoccr» DKoHOMUA, py6
OyHKLMA aBTOMATUYECKON ONTUMUM3aLmn SHepronoTpebneHns

OyHKUMA aBTOMATUYECKOW aganTauuy ABuraTens 3175

OyHKuna «CoH»

BcTpoeHHbIn ceTesor npotokon BACnet 6000
BcTpoeHHbIn gpoccenb 6000

Ob6yueHne 24000
BCTpOeHHbIN nornyeckmnii KOHTponnep 2000

WNtoro 177 567

B vTore, Ha ABa LMPKYNALMOHHBIX Hacoca (pabounii n pe3epBHbIil) ¢ Npeobpa3oBaTesieM YacTOTbl SKOHOMMSA B FOf COCTABUT
177 567 py6.
Mokynka npeobpa3oBaTesns YacToTbl B JAHHOM Cllyyae OKYyNMTCS MeHee YeM 3a rog.
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Mpunoxenune 3.9 Cxema aBTOMaTU3aL UM LLUPKYNALNOHHOrO Hacoca
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3.7. KaHann3aunoHHble HaCOCHble CTaHL N

YacToTHOe perynmpoBaHue Mo3BO-
NAET NNABHO CHWXATb UK NOBbIWATH
CKOPOCTb [ABWraTens, OCYLeCTBAATb
6e30CTaHOBOYHYI0 PaboTy ABYX Haco-
COB C MOMOLLbIO CUCTEMbI «pabounin/
pe3epBHbIi», YBEMUMBATb pecypc
paboTbl ABuUrateneil HacocoB, yBenu-
uMBaTb pPecypc paboTbl NOALWNMHUKOB,
ocywectBnsaTb ynpasneHve KHC 6e3
BHELUHEro KoHTpossepa.

OnuncaHune npnMmeHeHunA

KaHanu3aumoHHble HACOCHble CTaH-
umm (KHC) no3sonsAoT pewwaTb BONPOC
BbIKAUKWN 1 MepeKayku CTOKOB Nobo-
ro coctaBa ” MPeACTaBaAlT cobon
pesepByap, B KOTOPOM pa3mellaeTca
BCromoraTesibHoe HacocHoe o6opyro-
BaHue:

+ KaHanM3aLMOHHbIE MOrpy»Hble HAaCcOoCbl
+ apmaTypa

+ BHyTpeHHe Tpy6onpososbl

+ COEUHUTENbHbIE MATPYOKN
MpepctasnenHbin Tun KHC npepHas-
HaueH ANA nepekaunmBaHUsA ObITOBbIX
CTOYHbIX BOf,.

MpoeKTupoBaHue CTaHUMM OCYLLECTB-

NAETCA NO HUXKeNnpuBeaeHHbIM Xapak-

TEPUCTUKAM:

— pacxof Hacoca;

— Harmnop Hacoca;

- rnybviHa 3aneraHus nNoABOAALLEro
TpybonpoBoaa;

- rny6urHa 3aneraHus oTBoAALero (Ha-
nopHoro) Tpybonposopaa;

—TWUN CTOYHOW BOAbl (COCTaB nepeka-
YMBaEMOW XNAKOCTWN);

— 06beM 1 YaCTOTa CTOKOB;

- BUA NPYIMEHSIeMbIX HACOCOB 1 CMOCO-
60M VX ynpaBneHus.

MpuHUKN gencrenAa

CrouHble BoAbl No Tpybonposoay noa-
alTCA B pe3epByap KaHann3alunoHHON
CTaHUuK, Ha fiHe KOTOPOro 3aKpense-
Hbl HAacOCHble arperatbl (pabounii u
pe3epBHbIN). Mpy BKAOYEHUN pabo-
yero Hacoca, CTOKM MepeKaunBaioT-
CcA B pacnpefenvTenbHyl Kamepy C
3aABVXKKaMW, HanpaBAALWUMN NOTOK
B OTBOAAWMIA HaMopHbI naTpyboK.
3aBUKKM BCerga OTKpbITbl, eC/v CTaH-
uus paboTaeT B HOPMANIbHOM pexume.
Y1obbl BOga He monagana obpaTHO B
HaCOCHbI arperar, Ha TpybonpoBogax
npeaycMoTpeHbl obpaTHble KnanaHbl.
Mycop, nonagawowmin B pesepsyap C
BOAOW, COOMpPAETCA B COPOyAepKUBA-
owen kop3smHe. B sepxHen yactn KHC
MMeeTCA KpbllKa C JIIOKOM, KoTopas
Nno3BOJseT OCYLUEeCTBAATL JOCTYN 06-
CNyXMBAKOLEMY MepCoHany BHYTPb
KHC, n3Bneub npum HeobxoaMMOCTU
HaCOCHBIN arperaT No HanpaBnALLWUM
C MOMOLLbIO Lenu, Uav Tanu a Takxe
M3BJieKaTb COPOYAEPKUBAIOLLYIO KOp-
3UHY AA ee ONoOpoXHeHuA. [ina cny-
cka B KHC npepycmatpuBaeTtca nect-
HUua. Takke B BEPXHEeN YacTn CTaHLnn
VMEIOTCS BEHTUIALUMOHHbIE MATPYOKN,
yepes KoTopble NPONCXOANT BO34YXO-
obMmeH.

ABTomatunka KHC

PerynupoBaHne Hacoca ocCyLlecTB-
nAeTCcA C MOMOLbIO YNbTPa3BYKOBOro
Jatumka ypoBHA. [lpy HopmanbHON
paboTe B pesepByape noanepuBa-
eTcA PUKCMPOBAHHDLI YPOBEHb CO-
OTBETCTBYIOLWMIA YCTaBKe 3afaHHON
C rpaduryeckoli naHenu ynpassieHUs.
B cnyuyae Bbixoga 13 CcTpoA perynu-
pyemMoro Hacoca ypOBeHb MXWAKOCTU
B pe3epByape ysenuumsaetca. [lpu
OOCTVKEHUN YPOBHEM KPUTMYECKOro
3HaueHWA cpabaTbiBaeT NOMIABKOBbIN
JaTuuvK ypoBHsa L2. lNo curHany c storo
JaTunKa NoAKJYaeTCsa Hacoc Ppukcu-
POBaHHOW CKOPOCTM U OMNYCTOLLAET pe-
3epByap. lNpyn QOCTUXKEHUN ypOBHEM
MUWHMMANbHOMO 3HayeHus cpabaTbiBa-
€T NonnaBKoBbIN AaTunKk L1 1 oba Ha-
coca oTKnovatoTca. B cucteme npepyc-
MOTPEHO 2 pexuma: «<pyyHom» n «M4».
MNepeBog BbiknouaTena SAT B pexum
«MY» nepeBoanT cnucTemy B aBTOMaTu-
YecKnin pexum paboTbl ¢ noaaepa-
Huem ypoBHs. [lepeBoa BbiknoyaTens
SAT B pexum «PyyHom» npmBoaAnUT K
ocTaHOBKe Hacoca N21 m nopgkntoye-
Huto Hacoca N°2 (Heperynupyemoro). B
PYYHOM pexrmMe crcTema paboTaeT no
NOMNJIaBKOBbIM JaTuMKaM yPOBHA. DTOT
peXum NCnonb3yeTca AnA eKAHEeBHO-
ro onopokHeHnA pesepyapa. na non-
HOrO OTK/IOYEHUA CUCTEMbBI aBTOMATU-
K HeobXOaMMO BbIKIOYUTL NUTaHWe
KHonkow «[ntaHue».

LWnT ynpaeneHusa pasmellaeTca BO
BMaro3alMeHHOM 1 OTanIMBaeMOM
kopnyce, B6nun3m KHC nu6o BbiHOCKTCA
B NMOMeLLeHune.

Cxema ¢QyHKUMOHanbHasa aBToMaTu3a-
LN HAaCOCOB KaHanM3aLMOHHON CTaH-
umn npueegeHa B lNpunoxennn 3.10,
cTp. 39.

CxeMa nogntouyeHns npeobpasosate-
NA YacToTbl ANA PerynmpoBaHna npo-
n3BoauTenbHocTn HacocoB KHC npwm-
BefeHa Ha PncyHke 3.10, cTp. 76.

MocnenoBaTe/lbHOCTb HACTPOWKM Npe-
06pa3zoBaTenst YacToTbl MPUBOANTCA B
Tabnuvue 3.10, cTp. 77.
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an/IMeHEHI/Ie 4YacTOTHO-peryanpyemoro npmsoaa I1peumyu4ec1'sa

N3meHeHmne npons3BoanNTENbHOCTN HaCcoCa COKpaLIJ,eHI/Ie Pacxo4oB Ha NIEKTPO3HEPrunto Ao 20%

YBennueHune cpoka cny6bl ABuratens

MnagHbIi nyck OTCyTCTBME FMAPOYAapoB, YBENMUeHne Cpoka Ciy*6bl Tpy6 u
apmaTypbl

MoanepxaHue TpebyeMoro faBMeHNs, CHUXKeHNe yTeuek JKoHOMUSA BOAbI A0 5%

Ocob6eHHOCTN Npeo6GpasoBaTeneii YacToTbl «[laHdpocc» Mpenmyuecrsa

OyHKLMA aBTOMATUUECKOM ONTUMM3aLMM SHepronoTpebnenns | CoKpalyeHre pacXxofoB Ha 3NeKTPO3Hepriio A0 5%

OyHKLMA aBTOMATUYECKOI afanTaumm Asuratens CoKpallieHne pacXofI0B Ha 3M1eKTPO3HEPTIIo 10 5%

CHuKeHne u3Hoca 06opyLOBaHMA, COKpalLeHMe PacXofoB Ha

A «Co
Oyrkuua «Cok 3M1eKTPO3Hepruto Ao 5%

Jlerkasa unterpauua B BMS-cuctemy, He Hy>KeH JONONHUTENbHbIN

BcTpoeHHbI ceTeBoi npoTtokon BACnet
npeobpa3soBaTenb NPOTOKONOB

(DyHKLl,VIﬂ perynmpoBaHuA pacxona no AaBneHumio

CHMXeHMe KONNYecTBa 1CMosib3yeMblX KOMNOHEHTOB B cMcTeMe
BCTpoeHHbI nornyecknii KOHTponnep

BCTpOEHHbIN GpUILTP rapMOHUK YBenuueHmne cpoka cnyx6bl M4, skoHoMusA Ha dunbTpe

LLinpokan ceTb cepBUCHbIX MapTHepOB B Poccnn CHUXeHne BpeMeHU NpoCTon

[1Ba Hacoca (pabouunii 1 pesepBHbIN) MoWHOCTbIo 7,5 KBT 1 KN = 0,8 paboTatoT B coctaBe KHC.,
Hacoc ¢ 7:00 no 12:00 pa6oTaeT npy HoMUHanNbHOM pacxoge, ¢ 12:00 go 15:00 BbIk/lOYEH (NponcxoauT aspauus), ¢ 15:00 go
18:00 npu HoMMHanbLHOM pacxope, ¢ 18:00 no 1:00 npu 80% pacxoaa, ¢ 1:00 go 7:00 BbIKNOYEH (MPOUCXOAUT aspauus).

B Hauane paccumTtaem notpebnaemyto MOLHOCTb MpKY TeKyllem cnocobe perynupoBaHua (ynpasneHue JpoccesibHON 3a-
CNTIOHKOMN).

MoTpebnaemas MOWHOCTb = HOMUHanbHaa/KMA yctaHoBkY = 7,5 KBT/0,8 = 9,4 KBT.

MoTpebnaeman sHeprua = 9,4kBT* (24-9)/24*8 7604 = 51 465 KBT*y

YumTbiBas, UTo NoTpebnaemasn MOLLHOCTb NEKTPoABUraTeNA NPAMO NPOMNopLMoHanbHa Kyby Npon3BoanTeNIbHOCTU Hacoca
n KMNA HacocHom yctaHoBKku pasHo 0,8 n KM ny = 0,96 nonyuumm:

MoTtpebnaeman mowHocTb ¢ MY npu 100% = 7,5/KNA yctanoskw/KMNM nu = 7,5/0,8/0,96 = 9,8 kBT

Motpebnaeman sHeprua ¢ MY npm 100% = 9,8*%(8/24)*8 760 = 28 616 KBT*u

Motpebnaeman mowHocTb ¢ MY npn 80% = 7,5%(0,8)%/0,8/0,96 = 5 KBT = 67% OT HOMUHaNbHOMN

Motpebnaemas sHeprua ¢ MY npu 80% = 5%(7/24)*8760 = 12 775 KBT*u

MoTpebnaemas MowHOCTb ¢ MY =28 616 + 12 775 = 41 391 KBT*y

CroumocTb ofjHoro npeobpa3soBaTtens yactoTbl cepun HVAC Basic mowHocTbio 7,5 KBT = 33 600 py®6.
CroumocTb 1 KBT*u anekTposHepruu = 3 pyb.

JKoHomMA =51 465 - 41 391 = 10 074 kKBT*y

JkoHomumA = 3*10 074 = 30 222 pyb6.

OTaenbHO NocuMTaemM SKOHOMIIO, KOTOpas AOCTUrAeTCA 3a cYeT SHeprocbeperaowmx GyHKUmN «JdaHdoce»

HanomHum, uto dyHKums AEO gaeT 5% 3KoHOMUK, aBTOMATUYeCKas agantauunsa agsuratens gobasnsaet 5%, a pyHkuma «CoH»
[OMOJIHNTENIbHO 3KOHOMUT 5% 3Heprun.

Mpwn 100% 3arpy3ke skoHomuA ot AEO paBHa Hynio.

O6Lwana 4oNoAHUTENbHAsA SKOHOMUS COCTaBUT 15%.

JkoHOMUA 3a cyTKM =3 * 0,15 * 5* 7 = 15,75 pyo.

JkoHoMUA 3a rof = 365 * 15,75 = 5 749 py6.

O6Lwan skoHOMUA 3neKTposHeprun = 30 222 + 5 749 = 35 971 py6.
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DKOHOMUSA Ha JOMONHUTENBHOM KOHBEPTEpE L0308 MOXKET cocTaBuTb = 6 000 py6.

DKOHOMUSA AOCTUraeMas 3a CYET BCTPOEHHOTO APOCCESiA HA 3BEHE MOCTOAHHOIO TOKA MOXET COCTaBUTb oKoso 6 000 py6.
(3TO CTOMMOCTb BHELLUHEro APOCCeNns ANA TaKON MOLLHOCTN).

DKOHOMMUSA 3a CUYET BCTPOEHHOI0 NIOrMYeckoro KoHTponnepa coctasmt 2 000 py6. (3TO CTOMMOCTb BHELLHEro KOHTposnepa).
3ameTrM, UTO NMPUBEAEHHDBIN paccUeT yUnTbIBAET He BCe NpenMyLiiecTBa NnpeobpasoBaTteneit YacToTbl «[JaHboccy, utTorosas
JKOHOMUSA MOXKET OKa3aTbCs Honee 3HAUNTENbHOW.

CBegem Bce pacueTbl B Tabnuuy

MpumeHeHMe YaCcTOTHO-pPEryAnpyemoro npmsoaa DKoHOMUA, py6
MN3meHeHMe Npon3BOAMTENIbHOCTM HAacOCa 3a CYeT YacToTbl Bpa- 30222

WweHnA

Oco6eHHOCTU Npeobpa3oBaTteneil YacToTbl «[aHdpoccr» DKoHoMUA, py6
OyHKLMA aBTOMATUYECKON ONTUMK3aLmn SHepronoTpebneHns

QyHKUMA aBTOMATUYECKOW aganTauuy ABuraTens 5749

OyHKumna «CoH»

BcTpoeHHbIn ceTesor npotokon BACnet 6000
BcTpoeHHbIn gpoccenb 6 000
BcTpoeHHbIN nornyecknii KOHTponnep 2000

WNtoro 49 971

B utore, Ha ABa Hacoca (pabounin n pesepHbIf) KHC c npeobpa3oBaTenem 4acToTbl SKOHOMUA B rof cocTasuT 49 971 pyo.
MNMokynka npeo6pa3oBaTenieil YacToTbl B JaHHOM Cllyyae OKYNUTCA MeHee YeMm 3a rof.
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MpunoxexHne 3.10 Cxema aBTOMaTU3aL MM HACOCOB KaHaNN3aLMOHHON CTaHLN
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3.8. XonoaunbHbIN KOMMpeccop

MNMpumeHeHne npeobpa3oBaTenein uya-
CTOTbI 4719 YyNPaBAeHNA XONOANAbHbIMU
KOMMpeccopamm No3BONAET He TONbKO
SKOHOMUTb 3MEKTPO3HEPruto, MnaBHO
perynmpoBatb MpPOV3BOANTENbHOCTD,
HO U1 OrpPaHNYnTb NMYCKOBOW TOK [0 Be-
NNYUHBI, 6AM3KOM K MaKCMManbHOMY
pabouemy TOKy. [1ns faHHOro npume-
HEeHUA peKOMeHZyeTCA WUCMOoJsb30BaTb
npeobpasoBaTenu YyactoTtbl cepun VLT
Micro Drive FC51, nnbo cneuuanbHbI
npeobpasoBatesib 4YactoTbl Danfoss
VLT cepun FC103 gna npumeHeHusa B
XONOAUTbHOWM TEXHUKE.

Hawnbonee pacnpoctpaHeHbl cnegyiowye
TUMbl XONOAWbHbIA KOMMPECCOPOB:

« MNopwHeBble

» CnupanbHble

» BuHTOBDIE

MpuHUMN ynpaBneHna Bcemn Tunamm
XONOAWIbHBIX KOMMPECCOPOB Nofob-
Hbl, OfjHaKO, B paboTe BUHTOBbIX KOM-
npeccopos cyLecTByeT cneundurKa.
Cxema QyHKLMOHaNbHasA aBToMaTun3a-
umn npusegeHa B lNpunoxeHnn 3.11,
cTp. 43.

Cuctema ynpasneHus npeobpasoBsa-
TeNA 4YacToTbl NOAAEpPXKUBaET 3afaH-
HOe 3HauyeHue [aBNEeHUs BCACbiBaHWSA
(TemnepaTtypbl KWNeHWs)) XxnagareH-
Ta. peobpasoBaTenb 4YacToTbl Mog-
OEePKMBAET AaBsieHVe Ha TpebyemMom
YPOBHE MyTEM W3MEHEHUA 4acToTbl
BpalleHUa 3nekTpopasuratensd, Tem
CambIM MNIAaBHO perynnpys MnpousBo-
OUTENbHOCTb  KOMMpeccopa. TakoMm
pexunm paboTbl 0cobo akTyaneH npwu
3HAUUTENbHO M3MEHSAIOWENCA Harpys-
Ke Ha XONOZMUIIbHYI0 CUCTEMY.

B 6onblWMHCTBE CnyyaeB Takme ycTa-
HOBKM CHabXeHbl perynsropamu npo-
N3BOAMNTENBHOCTH. WNccnepoBaHus
NoKasblBaloT, YTo 3GPEKTUBHOCTb pe-
ryNMPOBaHUA  MPOU3BOAUTENIBHOCTYU
BMHTOBOIO KOMMPECCOPa 30JI0THUKOM,
Mo CpaBHEHWIO C MPUMEHEHUEM NpPeo-
6pasoBaTesisi YacTOTbl AJiA 3TUX Lenel,
3KOHOMMYECKN 060CHOBaHa NULLb MpU
y3KOM AvanasoHe Mpou3BOAUTENIbHO-

cte (85-100%). B cnyyae, ecnu TexHono-
rMYeckn HeoOXOAUMO pPerynupoBaHue
npousBoguTenbHocT B 6onee wwm-
pOKOM AManasoHe, 3HeproadpdekTms-
HOCTb peLleHns Ha 6a3e npeobpasoBa-
Tesleil YacToTbl HE IMEET aHasoroB.

Cxema nogknioyeHusa npeobpasosaTte-
NA YacToTbl C PerynupoBaHMEM Mpo-
N3BOANTENIbHOCTM XONTOAUSIbHOIO KOM-
npeccopa No CUrHany oT aHasoroBoro
JaTuvMKka npuBegeHa Ha PucyHke 3.4,
cTp. 59.

MNocnepoBaTenbHOCTb HACTPOWKM Na-
pameTpoB npeobpa3zoBaTens YacToTbl
C perynMpoBaHvemM Mpou3BOAUTENb-
HOCTU XONOAWSIbHOrO KOMMpeccopa
Mo CUrHany oT aHasoroBOro AaTtyumka
npusepeHa B Tabnuue 3.4.2, cTp. 61.

BBog B aKcnyaTaumio 1 MOHTax) npe-
obpa3zoBaTtenen yactoTbl cepum VLT
Micro Drive FC51 onncaH B pa3gene 5
Ha cTp. 86.

Bblbop cepumn npeobpasoBatens ua-
CTOTbl onucaH B pasgene 7, ctp. 95. C
Kopamy AnsA 3akasa 060pynoBaHUA
MOXHO O3HaKOMWUTbCA B pasgene 8,
cTp. 96.
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MpeumywecTBa NnpuMeHeHNsA Npeo6pasoBaTenen 4acToTbl

MopwHesoli u cnupansHbelli KOMhpeccop

MpyMeHeHNe YacTOTHO-Perynmpyemoro npmsoaa

Mpenmywecrea

M3ameHeHMe NpOon3BOANTENIbHOCTY KOMMPECCopa perynmposa-
HVEM YaCTOTbl

CoKpallueHWe pacxofioB Ha 3NMeKTpo3Hepruto. LUnpokni fgruanasoH
M3MEHEHVIA MPON3BOANTENBHOCTYM, 0COOO0 aKTyarbHbIN A YyCTaHO-
BOK C 60/IbLUIMM AMANAa30HOM N3MEHEHUA TEMNOBOW HarpysKu.

OTCYTCTBME MEXaHWNUECKUX YCTPOWCTB perynnpoBaHus Npon3Bo-
AUTENbHOCTY

MnaBHbIN NycK

YBenuuenune CpoOKa CHy)K6bI Asurartena

nyCKOBbIe TOKU BNN3KN K HOMWHaNbHOMY

Oco6eHHOCTU Npeo6pa3oBaTeneii YacToTbl «[laHpocc»

Mpenmywecrea

CbemHasA naHesb ynpasnieHus

HeT Heo6xoAMMOCTIN B BBIHOCHOM AWCnee KOHTponnepa

BCTpOEHHbIN nornyeckmii KOHTponnep

DKOHOMMA Ha BHelwHeM MJ1K

LLnpoKasn ceTb cepBUCHbIX NapTHepoB B Poccun

OnepaTrBHasA TeXHMYeCKas NoAAepxKKa 1 CepBUC

Bunmoesoli KomMmnpeccop

MpuMeHeHMe YacTOTHO-perynupyemoro npusoga

Mpeumywecrea

M3meHeHMe Npou3BOAUTENBHOCTU KOMMpeccopa 3a cyeT Ya-
CTOTHOrO PerynmpoBaHus

CoKpallleHNe pacxofoB Ha 3MeKTPO3HEPruio. Bo3amMoXXHOCTb pery-
JIMPOBAHUA NPOU3BOAUTENBHOCTA B LUMPOKOM AManasoHe (Bblille
HOMVHaNbHON NPOV3BOANTENIbHOCTY, NPU COMNAaCOBaHUK C MPOM3-
BoauTenem go 90 ) 6e3 oTKNoUYeHNA SKOHOMal3epa

N3meHeHmne npon3BoaNTENbHOCTN KOMMNpPeCcopa

OTcyTCTByeT HeobXxoAMMOCTb B 06CJ1y)KVIBaHVII/I 30JIOTHMKOBOIo
MeXaHU3Ma, COKpalleHne KonmnyecTea ABUraroLinxca MmexaHmsmon

MnaBHbIN NycK

YBenuueHue cpoka ciyx6bl ABuratens

nyCKOBbIe TOKM 6NM3KM K HOMWHanbHOMY

Oco6eHHOCTU Npeo6pa3oBaTeneli YacToTbl «[laHpocc»

Mpeumywecrea

CbemHas naHenb ynpasneHnAa

HeT Heob6XxoAMMOCTUN B BBIHOCHOM AnUchnee KOHTpOnnepa

BCTpOeHHbI nornyecknii KOHTponnep

DKOHOMMSA Ha BHelHeM MK

LLnpoKasn ceTb cepBUCHbIX MapTHepoB B Poccuu

OI'IepaTVIBHaﬂ TeXHNYeCKaAa nogaep»Kka n cepsunc
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BUHTOBOW X0NOAWNbHbIVE KOMMNPECCOP C SNEKTPoABUraTesieM MOLWHOCTbIO 15 KBT paboTaeT B cocTaBe NPOM3BOACTBEHHOIO
TEXHOJIOrMYecKoro npouecca. Harpyska Ha XonofusbHblii KOMMPECcop pacnpeaenseTcs cielyanum obpasom:

27 % nNpon3BOANTENbHOCTU — 6 Y
55 % npounsBoguTenbHOCTU — 8 Y
85% npounsBoanTeNnbHOCTN — 6 Y
100 % npon3BoanTeNbHOCTM — 4 Y

CroumocTb npeobpazosatens cepum VLT Micro Drive FC51 mowHocTbo 15 KBT = 48 500 pyb6.

CroumocTb 1 KBT*U aneKTposHeprun = 3 pyo.

KnAd asuratena = 84%.

MoTtpebneHune 6e3 N4 B cyTkn = 9,47 * 24= 227,28 KBT*u.

MoTtpebneHune ¢ MY B cyTku = 8,65 * 24 = 207,6 KBT*u.

JKOHOMMA 3a CYTKM = (227,28 - 207,6) * 3 = 59,04 py®6.

JKOHOMUA 3a CYTKM cocTaBuT 8,7% (PacueT 6b11 caenaH Npu noMoLLm nporpammbl «IkoHomua ¢ YPT», 6ecnnaTtHaa nporpam-
Ma, OCTYMNHaA Ana ckaumsaHua B Apple Store).

JkoHomusA 3a rog = 59,04 py6 * 365 gHell = 21 549,6 pyo.

Tak Kak VLT Micro Drive FCO51 ABnaeTcA 3aKOHYEHHbIM YCTPOMCTBOM 1719 Y paBfieH/A KOMMPeCcCcopomMm, oTnagaeT Heobxoam-
MOCTb B YCTaHOBKE BHeLLHero fiornyeckoro koHtponnepa (MJ1K).

B KomnaHum «[JaHpocc» pa3paboTaHbl MeToArKY pacyeTa TI0 afist BAHTOBbIX KOMIMPECCOPOB 1 MPOrpaMmMa A1t MOGUIIbHBIX
NPUAOXeHWI No pacyeTy. laHHbIN GaKT NO3BOSIAET SKOHOMUTL BPEMSA 3aKa3uuKy Npu npeaBaputenbHbix pacyetax T0 no
BHeapeHuto MN4.

MNMokynka npeo6pa3oBaTena YacToTbl B JaHHOM Cillyyae OKYNMTCA MeHee YeMm 3a NonTopa roaa.

CBefiem Bce pacueTbl B Tabnuuy

NMpumeHeHNe YaCTOTHO-perynnpyemMoro npnsoga DKoHoMUA, py6
M3meHeHVe Npou3BOAUTENBHOCTU HAcoCa 3a CYeT YacToTbl Bpa- 215496

LweHun

Oco6eHHOCTU Npeo6pa3oBaTeneil YacToTbl «[laHdpocc» DKoHoMuA, py6
BcTpoeHHbI nornyecknin KoHTponnep 2000

WToro 23 549,6

[lononHuTenbHas 3KOHOMMUS 3/IEKTPO3HEPr MOXKET GbITb AOCTUTHYTa 3acYeT COMETAaHNA NPUMeHeHUA npeobpa-
30BaTeNd 4acToTbl ANA yNpaBieHUA KOMNPEeCccopoM 1 BEHTUNATOpPamMu KOHAeHcaTopa ¢ nnaBsatowein ycraskoi. [lo-
NOJIHNTEeNIbHAA 3KOHOMUA MOXKeT cocTaBuTb Ao 30%, cm. pasgen 3.9.
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Mpunoxenne 3.11 Cxema aBTOMaTM3aL M XONOAWIbHOIN CUCTEMDbI

/[

>

J 4
YCIIOBHBIE ObO3HAYEHMS [IPMBOPOB M CPEACTB ABTOMATU3ALIMN
EE
— gamyuk gabreHus
EE
@ — gamyuk memnepamypul
@ — koY ynpabaerus (kHonka)
— annapamypa, npegHasHayeHHas gis cugHanusayuu (1amnoYka) ! 2 3 4
x 3 § g ] § §
YCIOBHHE OBO3HAYEHNS OBOPYLOBAHMA Mo | 28 | 88 55| 3
S8 S9 | %g| &
g X 3
% S
x o3
L7y 3 o S « 3
— Bermungamop Houmerobanze | 3 S | 8 8 25| &3
= cuerana 3 o188 s N S §
[T S % S 2 3
< g
5 A e
- Tun A0
%’ — Komnpeccop cuznara U < 3
& j,z;z%zg{ﬁg VLT Drive Brewry PLC
S lpunoxerue 3.11
S
>
>
§ Mam. |Kon yd| Jluem|N gox| [logn |[ama
= Paspab. Cmagug | Jluecm Jlucmob
: [Ipo8.
S . 1 1
Q I koHmp.
= i
< o Kkomm Cxema aBmomamuzayuu
T - 2 XON0GUABHOZ0 KOMNPeccopa
= Ymé,

43



3.9. BeHTUNATOpPbI KOHAEHCATOPOB U rpagupPHU

B cncteMax KOHAULMOHMPOBAHMSA BO3-
fyxa OnAa oTBoja Tenna OT Tennoob-
MEHHbIX annapaToB LWMPOKO NPUMEHSA-
I0TCA rPaiPHU U KOHAEHCATOPbI.

MNpumeHeHne npeobpa3soBaTtenen
yacToTbl ANIA YnpaBieHus BeHTWUNA-
TOpamMn KOHZEHCATOpPOB U rpafvpeH
MO3BONAIOT 3HAUWTENIbHO MOBbLICUTH
3 dEKTUBHOCTb X PabOTbl N yMeHb-
WKTb NOTPEDBNEHNE INEKTPOIHEPTUN.

YnpaBneHune KOHAEHCaTOPOM
XONOANNbHON CUCTEMDI

Bo3ayLWHbI KOHOEHCATOP KOHCTPYK-
TUBHO COCTOUT W3 Tenoo0bMeHHMKa
N BEHTUNIATOPOB, KOTOPbIE MOTOKOM
aTMOChepHOro BO3Ayxa OXJaXKaaloT
TEnMo00OMEeHHUK.

PerynnposaHne npownsBoguTenbHo-
CTV BEHTMNATOPOB KOHAeHcaTopa B
3aBUCMMOCTM OT TemnepaTypbl OKpy-
Xatwowen cpefbl NO3BONAET NOBLICUTb
3 dEKTUBHOCTb XONOAWIBHON CuCTe-
Mbl B Liesiom. [Tpeobpa3zoBaTesib YacTo-
Tbl perynmpyet CKOpPOCTb BpalleHuns
neKTpoABUraTensa BeHTUNATOpa CO-
rMacHO AaBfieHMA KOHAEHCaUmMmW, KOTo-
pas 3aBUCUT OT TeMnepaTypbl Hapy -
Horo Bo3gyxa. [lpu 3Tom, CHuMXeHune
TemnepaTtypbl KoHAeHcauumn Ha 1°C,
Nno3BONAET CHN3UTb SHepronoTpebne-
Hue KomnpeccopoB Ha 2-3%. Hanpwu-
mMep, AnAa MoOCKBbI, SKOHOMUA MOXeT
[oCTUrHYTb 15-20% OT 3HepronoTpe-
6neHna BCcel XoNnoanIbHON CUCTEMbI.
CxemMa nogknoyeHuss  npeobpaso-
BaTeNiA 4YacCTOTbl C perynmpoBaHuEM
NPOWN3BOAUTENBHOCTA  BEHTUIATOPOB
KOHAeHcaTopa COrnacHO U3MeHAeMOoro
3HavyeHUs Tpebyemoro AaBfieHusA KOH-
JeHcauum npueedeHa Ha PucyHke 3.7,
cTp. 66.

Cxema ¢yHKLMOHaNbHaA aBTOMaTu3a-
uuun npueeaeHa B MNpunoxeHun 3.12.1,
cTp. 48.

MNocnepoBaTtenbHOCTb HaCTPOWKM
napameTpoB npeobpa3oBaTtens ua-
CTOTbl C perynupoBaHWemM MNpOn3BO-
ONTENbHOCTM HACOCOB BEHTUIATOPOB
KOHOEHCaTopa COracHO MrnaBakoLlen
yCTaBKe JaBfeHUA KOHAeHcaumm npu-
BefieHa B Tabnuue 3.7, cTp. 67.

YnpaBneHue rpagnpHamm

lpapnpHa npegctasndaer  cobowm
YCTPONCTBO ANA oxnaxgieHua 6onb-
LIOro KONMYeCTBa TEMIOHOCUTENA Ha-
npaBneHHbIM MOTOKOM aTMOChEepPHOro
BO3JyXxa.

CywwecTByeT HeCKoNbKO CrocoboB or-

TUMANbHOTO, C TOYKM 3pEHMSA SHEpPromno-

Tpeb6neHys, ynpaBneHvs rpagupHAMU:

«yNpaBneHvie BEHTUATOPAMMU rpa-
OVPHY MO TemnepaTtype TenaoHOCU-
TesNA Ha BbIXOAe U3 KOHAEHCaTopa;

« yNpaBieHre HacoCaMm KoHZeHcaTopa
Mo TemnepaType Bofbl KOHAEHCaTopa.

Oxnakgaowunn BeHTUAATOP rpagunp-
HW ynpaBnsAeTcA B 3aBUCMMOCTM OT
TemnepaTtypbl BoAbl B KOHAEHcaTope.
Mpeobpa3zoBaTtenb 4yacToTbl Mopaep-
XKMBaeT TOYHYIO CKOPOCTb BpalleHus
BEHTUNATOPA, HeobXoAMMYI0 ANA OX-
naxkeHna Boabl.

YnpaBneHne CKOPOCTbIO BpaLleHuns
BEHTMNATOPA OCYLIECTBAAETCA Mpu
nomoLun fJatumMka TemnepaTypbl, pac-
MONOMEHHOrO B HVMHEN 4acTu rpa-
AnpHU. Kpome Toro, npeobpasoBaTenb
YacToTbl MOXeT obecneunTb UMKINY-
HOCTb pPaboTbl BEHTUNATOPa nocpes-
cTBOM cneumanbHon oyHkumn “CoH”.
[aHHaa ¢yHKUMA no3BonseT aBTOMa-
TMYeCKM OCTaHaBNMBaTb BEHTWUIATOP,
Korga noTpebHOCTb B OXNaXKAeHUU
BOJbl HAXOAUTCA Ha HU3KOM YPOBHE B
TeYeHUM 3aaHHOro VHTepBana Bpe-
MeHW. Korga Harpyska Ha cuctemy BO3-
pacTaeT, npeobpa3oBaTtesib 4YacTOTbl
3anyckaeT 3feKTpoaBuraTeny BeHTU-
naTopoB Ansa obecneuveHua Tpebye-
MbIX MapaMeTPOB OXNaxAeHus.

Wcnonb3oBaHne meTogja ynpasne-
HUA NPOV3BOAMTENIbHOCTBIO HACOCOB
BMeCTO [pOcCCennpoBaHUA  Knana-
HOM MO3BOJMIAAET 3KOHOMUTb MNopAdKa
20-40% 3neKTpo3Heprumn, obecneuu-
BasA npwu 3Tom Tpebyemble NapameTpbl
TemnepaTtypbl K CKOPOCTW MOTOKa
BOAbI.

Cxema @QyHKUMOHaNbHaa aBToOMaTU-
3aumn npuBefeHa B [lpunoxeHnn
3.12.2, ctp. 49. Cxema nogknoyeHus
npeobpasoBatensa YacToTbl C perynu-
pOBaHMEM CKOPOCTU BpaLLEHWNA BeH-
TUAATOPOB FPagvPHM MO CUrHany ot
AHaNoroBOro Aatyunka npuBefeHa Ha
PncyHke 3.4, cTp. 59.

Cxema nopknoueHnsa npeobpasoBate-
11 YaCTOTbl C perynnpoBaHmnem npouns-
BOAUTENIbHOCTU HACOCOB MO CUFHany
OT aHanoroBOro fAatumka npusefeHa
Ha PrncyHke 3.4, cTp. 59.

MocnepoBaTeNlbHOCTb HACTPOWKK Na-
pameTpoB npeobpa3oBaTesisi HacToTbl
C perynMpoBaHMEM CKOPOCTM Bpa-
WEHNA BEHTUNATOPOB PagvpHM Mo
CUrHany oT aHasoroBoOro Aatumka (uc-
nonb3oBaHue GpyHKUUK «CoH») NprBe-
JeHa B Tabnuue 3.4.1, cTp. 60.

MNocnepoBaTenbHOCTb HACTPOWKKU Ma-
pamMeTpoB NpeobpasoBaTenia YacToTbl
C perynnpoBaHviem Mpoun3BOAUTENb-
HOCTW HaCOCOB MO CUrHany OT aHano-
roBOro AaTuyuka npveegeHa B Tabnuue
3.4.1, cTp. 60.
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Beop B aKcnnyaTaumio 1 MOHTa) npe-
Bbibop cepumn npeobpasoBaTtens uya- obpasoBaTteneint yactoTbl cepum VLT
CTOTbl OMKWCaH B pa3gene 7 Ha cTp. 95.  Micro Drive FC51 n VLT HVAC Basic
C kKopamu ana 3akasa obopygoBaHus  FC101 onuvcaH B pa3gene 5 Ha cTp. 86.

MOXHO 03HaKOMUTbCA B pa3aene 8 Ha
cTp. 96.

[Ana eenmunamopos koHOeHcamopa

an/IMGHEHIIIe 4YacTOTHO-peryanpyemoro npmsoaa

Mpenmywecrtea

PerynMpOBaHme CKOPOCTU BpalleHnA

SKOHOMUA SHEPronoTpPebNeHNs XONOAMIbHON CUCTEMbl NPU UC-
MoJIb30BaHMM anropriTMa ynpasneHns NpPov3BOANTENIbHOCTbIO BEH-
TUAATOPOB B 3aBUCMMOCTU OT TEMMEPaTypPbl OKPY»KatoLLeid cpespl

CHmKeHne YPOBHA WyMa BEHTUNATOPOB

YBenuueHne 3¢pdEKTMBHOCTM UCMONb3yemMoi niowaan Tennoo6-
MeHHMKa

Bo3mokHOCTb yBeNNYEHNA NPOU3BOANTENIbHOCTU KOHAEHCATOPa
nyTem yBenmyeHmA 4acCTtoTbl BpalWleHUA BEHTUIIATOPOB Bbille HO-
MWHana B nepnoabl NMKOBbIX Harpy3ok

Oco6eHHOCTU Npeo6pa3oBaTeneil YacToTbl «[laHpocc»

Mpenmywecrea

OyHKUWA aBTOMaTNYECKON ONTUMU3aLMKN SHepronoTpebneHms

CoKpalLeHe PacxofoB Ha SMIEKTPOIHEPTHIO A0 5%

DyHKUMA aBTOMATMYECKO afanTaLumn LBUratens

CoKpallueHe pacXofoB Ha AEKTPO3HePruio Ao 5%

OyHKuua «CoH»

CoKpalleHre pacxofoB Ha 3NeKTPOo3Hepruto Ao 5%

BCTpOEHHbIN nornyecknii KOHTponnep

CHWKeHue KonnyecTaa NCNob3yeMbIX KOMMOHEHTOB B cMCTEME

O6yyueHune

DKOHOMMA BpeMeHN 1 AeHer Ha o6yqu|/|e COTPYAHNKOB

Ana zpadupHu (BeHMuaamMopel U HACOCbI)

MpumeHeHVe YaCcTOTHO-perynmpyemoro npusoaa

Mpenmywecrea

MnaBHbIN NycK

OTCcyTCTBME rMAPOYAAPOB B CUCTEME

PerynupoBaHue CKOpOCTU BpalleHus

COKan.l,eHVIe PacxooB Ha SNTIEKTPO3HEPIrnio

Jlerkas 6anaHcMpoBKa CUCTEMBI

CokpallieHune pacxofoB Ha MyCKOHanaaKy cuctemMbl

MeHblue gaBneHune B cucteme, COKpalleHne yteyek

CHuXeHune pacxona soAabl

ABToMaTnyeckas pabota MY no gatunky Temnepatypbl

CrabunbHas ycTaBka Temnepartypbl

Oco6eHHOCTU Npeo6pa3oBaTeneii YacToTbl «[laHpocc»

Mpenmywecrea

QyHKUMA aBTOMATMYECKOW ONTMMU3auMu 3SHepronoTpebne-
HUA

CokpalleHre pacxofoB Ha 3NeKTpoaHepruio o 5%.

q)yHKuMﬂ aBTOMaTUYeCKoMn afanTauynn asuratena

COKan.IEHI/Ie PacXxooB Ha 3JIEKTPO3HEPTrunio A0 5%.

OyHKumna «CoH»

CokpalleHre pacxofoB Ha 3NeKTpoaHepruio o 5%.

CneyunanbHoe AHTUKOPPO3NOHHOE NOKPbITUE NeYyaTHbIX niaT

YBenuueHue cpoka cny6bl MY B TAXENbIX YCIOBUAX SKCNNyTaLum

BCTPOEHHbBIN CHETUMK IEKTPOSHEPTM

MOHUTOPUHF 3HepronoTpebneHnsa cucTembl 1 NNaHNPOBaHKeE pe-
rnameHTHbIX paboT

BcTpoeHHbI ceTeBoi npoTtokon BACnet

Jlerkaa nHTerpauusa B BMS-cuctemy, He Hy>XeH JOMONHUTENbHbIN
npeobpasoBaTtesb NPOTOKOIOB

BcTpoeHHbIn fpoccenb

YBenuueHune cpoka cny»6bi M4

O6yueHne

JKOHOMNA BPeMeHM 1 ieHer Ha 0byyeHre COTPYAHMKOB

BCTpOEeHHbIN nornyecknii KOHTponnep

CHWmKeHne KonnyecTaa NCNonb3yeMbIX KOMMOHEHTOB B cUCTEME
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Ha KoHgeHcaTope XOnoAunbHOM CUCTEME UCMONb3YITCA HECKONIbKO BEHTUIATOPOB CYMMapHOM TEMNOBOW MOLHOCTbIO
5,5 KBT. YcTaHoBKa paboTtaeT 3500 yacoB B rofi, HEO6XOAMMO MOAAEPKMBATL TEMMepPaTypy KOHAEHcaUun Ha ypoBHe 35°C.
YcTaHOBKa COCTOUT U3 YeTblpex BEHTUIATOPOB, MOLHOCTb Kaxkgoro 1,5 KBT.

MoTpebnaeman sHeprus Npu CTyneHYaTom perynuposaHum = 21 023,91 kKBT*y

MoTpebnsaemasn sHeprua npu ncnonbzoaHmm MY =7 884 KBT*y

CroumocTb npeobpazosatens cepum VLT Micro Drive FC 51 mowHocTbio 7,5 KBT = 28 415 py6.

CroumocTb 1 KBT*u anekTposHeprun = 3 pyb.

JKoHomuA = 21 023,91 - 7 884 = 13 139 KBT*u.

SKoHoMUs B py6 = 13139 * 3 = 39 417 pyb.

OTaenbHO NocYMTaem SKOHOMUID, KOTOpas AOCTUrAeTCA 3a cYeT SHeprocbeperaowmx GyHKUMN «JdaHboco.

HanomHum, uto dyHKuma AEO paet 5% 3KoHOMUK, aBTOMaTMYeCKas ajanTauna agsuratens gobasnset 5%.

O6Lwan gononHuTeNnbHaa 3koHoMuA coctaBuT 10%. Mpu 100% 3arpy3ke skoHomua oT AEO paBHa Hyo.

SkoHomus 3arog =0,1*3*6*3 500 =6 300 py6.

OG6Lwan s3KoHOMUSA dneKTpoaHeprumn = 39 417 + 6 300 = 45 717 pyb.

DKOHOMMUS 3a CYET BCTPOEHHOTI0 NIOMMUYECKOro KOHTposepa coctaBmT 2 000 py6b (3TO CTOUMOCTb BHELLHErO KOHTPOSEPa).

3aMeTuM, YTO Mbl NPOBESIV PacUyeT He /1A BCEX MPenMyLLEeCTB NpeobpasoBaTeneit YacToTbl «JaHpocc», UTorosas SKOHOMHUA
6yneT elle 6onblue.

CBefiem Bce pacyeTbl B Tabnuuy

MpymeHeHne YacTOTHO-perynpyemMoro npusoga DKoHOMUA, py6
M3meHeHre npon3BoanTENbHOCTM HAaCOCa 3a CYET YacTOThbl BpalleHusA 39417
Oco6eHHOCTU Npeobpa3oBaTteneii YacToTbl «[laHpocc» dKoHoMUA, py6
QyHKLMA aBTOMaTUYECKON ONTUMIK3aLUm SHepronoTpebneHns

QyHKUMA aBTOMaTUYECKOW aganTauny asuratensa 6300
BcTpoeHHbI nornyeckmii KOHTponnep 2000

Wtoro 47 717

B utore, Ha OAUH KOHAEHCATOP C 4 BEHTUASTOPaMK C Npeobpa3oBaTesieM YacTOTbl SKOHOMUSA B rof cocTtaBut 47 717 pyo6.
MNMoKynka npeobpa3oBaTens YacTOTbl B JaHHOM CJly4Yae OKYMNMUTCA MeHee Yem 3a nonropga.

lpagupHsA C BEHTUTUAATOPOM MoLHOCTb 30 KBT n KM = 0,8. YcTaHOBKa paboTtaet 7 000 yacos B rof.
70% BpemMeHV BEHTUAATOP paboTaeT C NPON3BOAUTENBHOCTbIO 85%, OCTanbHOE BPeMs Ha HOMUHaMbHOW CKOPOCTH.

B Hauane paccuntaem noTpebnsaemyo MOLHOCTb MPKW TEKYLLEM CNocobe perynnpoBaHus (ynpassieHne BbIXOgHbIMU lmnbe-
pamwm).

MoTpebnaemasn MOLWHOCTb = HOMUHanbHas/KMJ yctaHosku = 30 KB1/0,8 = 37,5 KBT.

MoTpebnaemasn sHeprua = 37,5 KBT*7 000 u = 262 500 KBT*y

YumnTbiBas, 4TO NOTPebnsemas MOLLHOCTb 1eKTPOoABUraTeNs NPSAMO NPOMNOPLMOHalibHa Kyby Npon3BoanTeIbHOCTU BEHTU-
natopa un KM ycraHoeku pasHo 0,8 n KM ny = 0,96 nonyuumm:

MoTtpebnaemasn mowHocTb ¢ MY npu 100% = 30/KMNA yctaHoskn/KM[ ny = 30/0,8/0,96 = 39,1 kBT

Motpebnaeman sHeprua ¢ MY npn 100% = 39,1%(1-0,7)*7000 = 82 110 KBT*y

MoTpebnaemas mowHocTb ¢ MY npu 85% = 30%*(0,85)%/0,8/0,96 = 24 KBT = 80% OT HOMUHAJIbHOW

Motpebnaemas sHeprua ¢ MY npu 85% = 24*0,7*7 000 = 117 600 KBT*u

MoTpebnaemas mowHocTb ¢ MY =82 110 +117 600 = 199 710 KBT*y

CroumocTb npeobpazosatens cepum VLT HVAC Basic FC 101 mowHocTbto 30 KBT = 101 500 py6.
CroumocTb 1 KBT*u anekTposHepruu = 3 pyb.

JKkoHoMUMA = 262 500 - 199 710 = 62 790 KBT*y

SKoHoMUs = 3%62 790 = 188 370 pyb.
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OTaenbHO NocumMTaem SKOHOMKIO, KOTOpas JOCTUraeTcA 3a cueT sHeprocbeperatowmx GyHKUUN «JdaHboco.
HanomHum, uto dyHKuma AEO paet 5% skoHOMUK, aBTOMaTMYeCKas ajanTauna agsuratensa gobasnsaet 5%.
O6Lwan pononHuTenbHaa s3koHoMuA coctaBuT 10%. Mpun 100% 3arpy3ke skoHomuA oT AEO paBHa Hynio.
JkoHOMMA 3a CyTKM =3 * 0,1 * 24 * 24 * 0,7 = 121 pyo.

JkoHoMUA 3a rog = 121 * 295 = 35 695 pyo6.

O6Lwan skoHoMKA aneKkTposHeprum = 188 370 + 35 695 = 224 065 pyo.

JKOHOMMUA 3a CYET BCTPOEHHOTO JIOrMUYECKOrO KOHTposiepa cocTaBuT 2 000 py6 (3TO CTOMMOCTb BHELLHETO KOHTpOsepa).
JKOHOMUA JOCTMraemMas 3a CYeT BCTPOEHHOTO IPOCCENSA Ha 3BEHE NMOCTOAHHOIO TOKa MOXET COCTaBUTb 0kono 8000 py6 (3To
CTOMMOCTb BHELLHEro gpoccesns AnsA Tako MOLWHOCTW).

DKOHOMMSA 3a cYeT 6ecnnaTHOro obyyeHns B yuebHoM LeHTpe «[JaHdocc» ocHoBaM paboTbl C Npeobpa3oBaTessimM YacToTbl
24 000 py6 (3TO CTOMMOCTb 0OYUYEHUA ANA ABYX YESOBEK).

3ameTVM, YTO Mbl MPOBENU PacYEeT He AJIA BCEX MPEMMYLLECTB Npeobpa3oBaTesniei YacToTbl «[JaHpOCC», UTOroBas SKOHOMMUS
6yneT elle 6onblue.

CBefiem Bce pacueTbl B Tabnuyy

MpyMeHeHNe YacTOTHO-perynupyemoro npmsoaa dKoHomMuS, py6

MN3meHeHre Nnpon3BoanTeIbHOCTM HacoCa 3a CYeT YacToTbl BpaweHua | 188 370

Oco6eHHOCTU Npeo6pa3oBaTeneli YacToTbl «[laHpocc» DKoHomusA, py6
OyHKLMA aBTOMATUYECKON ONTUMK3aLmMK SHepronoTpebneHns

QyHKUMA aBTOMATUYECKOW aganTauuy ABuraTens 3569
BCTpOEHHbIN nornyeckmnii KOHTponnep 2000
BcTpoeHHbIn gpoccenb 8000

Ob6yueHne 24000

WToro 258 065

B nTore, Ha oAMH BEHTUNATOP C Npeobpa3oBaTenem YacToTbl SKOHOMUSA B FOf CO-
cTaBuT 258 065 pyo.

Mokynka npeobpa3oBaTtensa YacTOTbl B JAHHOM CJlyyae OKYMNUTCA MeHee yeM 3a
rog.
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Dacifold

Mpunoxenne 3.12.1 Cxema aBTOMaTN3aL N BEHTUIATOPOB KOHAEHCATOPa XONOAMIbHON CUCTEMDbI

E/E
J
7
5 |
/E
2 N
4 5
YCJIOBHBIE ObO3HAYEHMA TIPUEOPOB W CPEJICTE ABTOMATU3ALIMN
E/E
— gamuuk gabaeHus
E/E
@ — gamyuk memnepamypy
@ — ko4 ynpabaerus (kHonka)
m — annapam 1 2 3 4 5
v pamypa, NPegHasHa4eHHas gisa cugHajusayuu
(namnouka) 5
3
53 §E §§ S
I ° X O
YCIIOBHHE OBO3HAYEHMS OBOPYLOBAHMS M | 2| 88| 23| 53 8
SS | S| =S| <g| 3
N Sz o S S
é’L g S
o3 L § 8o < a
N0 jSIESY
— Bermunamop Haumerobarue | 3 g g § S % % § 5| 83
= cuenana s 3 §‘é§ S §§
SRS BN I
ey <
5 A e 0
T Tun A0
ol 0
%’ — Komnpeccop cvenana 0
ﬂ j‘,zzz%j:iﬁ: VLT Drive Brewruyt PLC
S lpunoxerue 3.12.1
S
>
>
§‘ Wam. [Kon yu|/luem|N gok| [logn. | [fama
= Pazpab. Cmagus | Jlucm Jlucmob
: [Tpob.
S 2 1 1
Q I. koHmp.
= i
< 5 Komm Cxema abmomamusayuu BeHmuramopod
T - 2 X0NI0QUABHO20 KOHGEHCamopa
= Ymb

48



Mpunoxenne 3.12.2 Cxema aBTOMaTN3aL N BEHTUIATOPOB 1 HACOCOB FPaauPHN
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3.10 Mpumepbl NporpammMnpoBaHNA N INEKTPUYECKUX CXEM

HauanbHoe napameTpupoBaHme npeobpasoBaTtens YacToTbl M 6a30Bble MapaMeTpbl

BHumaHwme. [laHHyt0 npouenypy pekoMeHyeTcs NpoBoAWTb Nepes Hayanom paboT no nporpamMmmmnpoBaHuio npeobpaso-
BaTesNA YacTOTbl, €C/IN He BHOCATCA M3MEHEHMA B y>Ke CYLLIEeCTBYIOLLYI0 NPOrpammy, a OCyLecTBIAETCA HaCTPOKa Ha HOBOe
npumeHeHue, MM60 HeT CBeleHNIA O paHee BBeEHHbIX MApaMeTpax.

BHumaHwme. [Nocne nHnymanmsaumm npeobpasoBaTtensa YacToTbl, CBEAEHNA O paHee BBEAEHHbIX NapameTpax 6yayT noteps-
Hbl. Ecn Heobxoammo He noTepATb Nporpammy npeobpasoBaTtens, NpeiBapuUTesibHO €€ CoOXpaHuTe.

UHunumnanusaumnsa npeob6pasosatena VLT® Micro Drive n VLT® HVAC Basic c naHenu oneparopa.

Mpwu BbIKNIOYEHHOM 11 06ECTOYEHHOM NPeobpa3oBaTesie YacTOTbl HAaXKaTb M YAEepPKUBATb OAHOBPEMEHHO KHOMKK «Menu»
n «Ok». Mogatb NnuTaHue Ha MY, yaepxunan KHonku. Yepes 3-5 ceKyHz, NOC/Ie XapaKTePHOTO LWeyKa, OTMYCTUTE KHOMKN.
UHnumanusaymns npeob6pasoBatens VLT® Micro Drive n VLT® HVAC Basic uepes meHio.

B napameTpe 14-22 ycTaHOBUTb 3HaueHMe 2. O6ecTounTb 1 3aHOBO NOAATb NUTaHUe Ha NpeobpasoBaTesib.

Mocne BbINOMHEHWA MHMLMANM3aLUn B MAapaMeTpbl Npeobpa3oBaTesia 3anuLyTCsA 3aBOACKUE YyCTaHOBKW. Ecnn nHuymnanmsa-
LMA NpoBefeHa ycrnewHo, To NpeobpasoBaTenb NoKaxKeT owmnoky Alarm 80 — npeobpasoBaTtesib YacTOTbl MPOUHULNANN3N-
poBaH. [1nsa cbpoca aBapun nopanTe curHan «Reset» n, ecnv paboTaete € NynbTOM, HaXMUTe KHOMKY «Ok».

Ne MapameTtp OnucaHue

MapameTpbl ABUraTens yctaHosneHbl B MY no ymonyaHuio nog TMNoBom ABmratesib Ha HOMUHaAbHble napameTpbl MY. B no-
fasnaolem 6onblMHCTBe cyyaes (Tunosas yactota AJl 507 HanpsaxkeHue 400B) paHHble coBnagyT, n MY 6yget paboTtatb c Afl. Tem
He MeHee, HaCTOATENIbHO PeKOMEeHAYeTCA CBEPUTb 3Ha4YeHUA NapamMmeTpoB C NacNoOpTOM ABUraTens.

1-20 HomuHanbHaa MOLWHOCTb [##] kBT — C wnnbauvka (Tabnnuku gsurartens)

1-22 HomuHanbHoe HanpsxeHune | [##] B —C wunbgrka (tabnuukn geuratens)

1-23 HomunHanbHana yactoTa [##] Ty — C wmnbavKa (Tabnuukun gsuraTensa)

1-24 HoMMHanbHbIN TOK [##] A — C wnnbanka (Tabnuukm asuratensa)

1-25 HomuHanbHasa ckopocTb [##] 06/MWH — C wWnnbaunKa (Tabnnukmu gBrratens)
[2] Enable AMA BKntouyaeT aganTaumio napaMeTpoB K ABuratento. Agantauma BbINONHAETCA
Ha HenporpeToM ABuraTene ¢ HeMNOABMXHbIM BasioM. AfanTaLuunio He0H6X0AUMO NPOBOANTD

ABTOMaTMUecKan aganTaums

1-29 nBvratens TONbKO OAVH pa3 nocse nofkoueHus geuratens K MY unum nocne cépoca napametpos MY.
[ns 3anycka aganTtauuy nocne yCTaHOBKM 3HaueHwns [2] HaxxmuTe Ha nynbte «<Hand on» no
3aBepLeHnn — «Ok». Mocne BbINOIHEHNA aganTauumn 3HaueHne copocuTcs B [0]

## — 3aBO/iCKME 3HAYEHWNA COOTBETCTBYIOT HOMMHAJIbHbIM NapameTpam npeo6pa303aTenﬂ yactoTbl. Heobxogumo YCTAaHOBUTb 3HaYeHWA ABUraTena.

MapameTp

OnucaHune

1-01

MpvHUMN ynpaBneHns ABu-
ratenem

[VVC+] B 6onblunHcTBe cnyyaeB npesocxoanT U/f no TouyHOCTU peanu3auumn ABVXKeHWs.
[U/f] pekomeHpyeTcA npu paboTe ¢ HECKONbKUMU ABUraTensimu ot ogHoro MY nnu ecnm He-
[OCTAaTOUYHO AaHHbIX O ABMraTesie, HeTOYHO onpefeneHbl napameTpbl MaT. mogenu ansa VVC+

1-03

XapakTepuctrka MOMeHTa

[0] constant torque — NOCTOAHHbIVi MOMEHT ASIA AUHAMUYHBIX MPUSIOXKEHWI C BbICOKMMM
YCKOPEHUAMU U MOMEHTOM , HarprMep, KOMNPEeCcop , KOHBeWep U T.4.

[1] variable torque - nepemeHHbIi MOMeHT. MNoaxoanT AnA 6ONbLUINHCTBA HACOCOB 1 BEHTU-
natopos. MimeeT 601bLuyt0 3HePro3¢$pPpeKTMBHOCTb B CPAaBHEHUN C MOCTOAHHBIM MOMEHTOM
[2] - B VLT Micro Drive FC51, [3] - B VLT HVAC Basic FC101 Auto Energy Optimization
- BbibepuTe pexnm aBTOMaTM4ECKOro sHeprocbepexeHna Npu ynpasneHnn BEHTUIATOPa-
MW/ Hacocamu, cucTtemamm 6e3 BbICOKOW AUHAMUKW 1 CKauKOB Harpysku. [JaHHbIN pexum
obecneymBaeT MakCManbHY10 SHepro3$pPpeKTMBHOCTb

14-41

MuWHUManbHOE HamMarHuyu-
BaHue AEO

[66] - Ecnu npu BKkntoueHHO GyHKUMM aBTOMaTMYeCcKoro sHeprocbepexerus (1-03 = 2 nnu
1-03 = 3) He obecneyrBaeTcsA fOCTaTOUYHAA AMHaMUKa paboTbl, crnefyeT yBeNnMumTb 3Haye-
HMe AaHHOro NapameTpa Unn Ncnonb3oBaTb pexxmm 1-03 = [0] constant torque

1-00

KoHdurypauusn

[0] Speed open loop ncnonb3yeTca npu paboTte aBuratena c 3aiaHHON CKOPOCTbIO

[3] Process Closed Loop npu pa6oTe B pexunme noaaepaHusa BeNMUnHbl TEXHONOTMYeCKo-
ro npouecca no fatumky. Bknouatb [Process] pekomeHayeTcA TONbKO Nocie Toro, Kak pabo-
Ta MY c geuratenem nposepeHa B [Speed open loop]

1-62

KomneHcauua CKonbXeHuns

[100] % — npu paboTe B pa30MKHYTOM KOHTYpe C KOMMNpeccopamu, KOHBenepamm, cmcrema-
MU aBTOMaTU3aLmu

[0] % - npu paboTe B pa3OMKHYTOM KOHTYpe C BEHTUAATOPaMU U HacoCcamu Ans n3bexxaHna
KonebaHum
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MapameTp

OnucaHne

4-12

MuHMMmanbHasa ckopocTb
BpaLleHus

[0] Ty — AnA 6ONbWNHCTBA BEHTUNIATOPHBIX MPYMEHEHWI
[20] 'y onA HacocoB (ANA npefoTBpaLLeHNe neperpesa U M3HOCa MEXaH3MOB)

4-14

MaKcrMasnbHas CKopocTb
BpaLleHmns

[50] Iy pekoMeHayeTcA He BbIXOAWTb 3a HOMMHAMbHYIO CKOPOCTb ABUraTens

4-16

MakcrmanbHbIi MOMEHT
(ans Micro)

[100] % - pekomeHayeTCA He BbIXOAUTb 32 HOMUHAJIbHBI MOMEHT ANA NpeaoTBpaLleHna
neperpesa ABuratens (HaCOCHasA MW BEHTUNATOPHAA HarpyskKa).

[150] % - ecnu gonyckaeTca TAXKebI NYCK UKW KPaTKOBPEMEHHbIe Neperpysku (komnpec-
cop n ap.)

4-18

MNpepen no Toky
(ans HVAC Basic)

[100] % - pekomeHAyeTCA He NpeBbIWaTbh HOMUHAMNbHbLIN TOK ANA NpefoTBpaLleHns nepe-
rpesa ABuratens

2-10

DOyHKLMA TOPMOXKEHNA

[2] AC brake - ecnu He ycTaHOBNEH TOPMO3HOW pPe3nCTOpP
[1] Resistor brake — TopmoXeHure ¢ pe3ncTopoM, ecnivi OH YCTaHOBJEH

2-1

ConpoTmBieHe TOPMO3HO-
ro pesuctopa (ana Micro)

[##] Om — c wunbgmKa / nacnopTa TOPpMO3HOro pesuncTopa (pabotaet ecnmn 2-10 = 1)

2-17

KoHTponb nepeHanpsaxeHns

[2] - Enabled - BknioueHo (paboTaeT ecnv 2-10 = 2) ana npefoTBPaLLEHNS BO3HUKHOBEHUSA
aBapPUNHbIX CUTyaUWi NO NepeHanpPsXeHUIo NPy ANHAMUYHBIX TOPMOXKEHUSAX

14-01

YacToTa LUMM

[8] kI Hu3kan yacToTa BefjeT K HM3KOMY TensoBbigeneHuio B MY. YacToTy pekomeHgyeTca
yCTaHaBMBaTb MpW KCM/yaTaLmm B YCIIOBUX PaboTbl Npuy BbICOKON TemnepaTtype. OgHako
HI3KOE 3HaueHne NPUBOANUT GONbLIMM NOTEPAM B Kabene 1 [BuraTene, a TakkKe K akKyCTU-
ueckm 3 deKkTam. BbicoKas HacToTa CHUXKAET aKyCTUUECKUiA WYM, OfHAKO BNeyeT nageHue
MOLLHOCTU Npeobpa3oBaTenis. PekoMeHAyeTcA HE U3MEHATb NPefyCTaHOBNEHHYIO B NPeO-
6pasoBatene yactoTy LLUVIM 6e3 HeobxogmmocTu

1-90

Tennosas 3awuTa gsuratens

[4] BbIOpaTh TennoByto 3awuty OTP, ecniv gBUraTeNib He OCHaLleH AaTYNKOM TeMMepaTypbl.
Ecnun gBuratenb ocHalleH AaTumkom, To BblibpaTtb termistor [1 unn 2] n Bbi6paTtb BXO4 ANA
NoAKoYeHna TepMmmncTopa B napametpe 1-93

1-93

NcTouHUK TepmmcTopa

BbibpaTb Bxoa NpeobpasoBaTens, Ha KOTOPbIV NOAKIIOYAETCA BXOA TEPMUCTOPA ABUraTens
(cm. napameTp 1-90)

MapameTp

OnucaHne

3-41

Bpems pa3roHa

[8] c — Bpems, 3a KOTOPOE MEXAHU3M OMMKEH PACKPYTUTBCA [0 HOMMHANIbHOW YacToTbl. OHO
3aBUCUT OT NpuMmeHeHns. DakTMueckoe BpemMs pa3roHa MOXeT ObiTb 60blle YeM BBEAEH-
HOe B JaHHOM MapameTpe ec/ii MOLHOCTY Npeobpa3oBaTenia HeAoCTaTouHO. PekomeHay-
eTca 6onbliee Bpema ANA NPUMEHEHU, rhe TpebyeTcs NNaBHOCTb PEryNMPOBKU TEXHONO-
rMYeCKNX NapaMeTPOB UK €CIN MOMEHT MHEPLMM MEXaHMN3Ma BENUK. 3aHUKEHHOE Bpems
UpeBaTo BO3HMKHOBEHMEM Meperpy3ok no ToKy npeobpa3oBaTens 1 neperpesy Auratens

3-42

Bpems 3ameanenus

[8] c — Bpems, 3a KOTOPOe MeXaHU3M JOJIKEH OCTAHOBUTLCA C HOMMHANIbHOM YacToTbl Ao 0.
OHoO 3aBUCKT OT NpuUMeHeHUA. OueHb ManeHbKoe BpeMs BefAeT K NMoBblILEeHHOMY Hanpsxe-
HUIO Ha 3BEHe MOCTOAHHOrO TOoKa Npeobpa3oBaTtena BCieAcTBME GONBbLUON SHEPrumn Mno-
CTynaemow ¢ ABuraTena nNpu pPe3kom TOPMOXKeHUU. B cBA3M ¢ 3TUM, Npu BO3HUKHOBEHUN
COOOLLEHNI O NepeHanpPsXeHNn Ha Npeobpa3oBaTene PeKoOMeHAYEeTCs YBENMYNTb Bpemsi
TOPMOXEHMS, a NPY HEBO3MOXKHOCTUN YCTAaHOBUTb TOPMO3HOI pe3ncTop

3-10.0*

3apaHune

3apaHue B % oT 3-03 - 3afjaHne YypOBHA Ha noaAepKaHmne B % 0T MaKCUManbHOro 3Ha4eHns

NcTOYHMK 3agaHnsa

Mo ymonuaHuio Bce 3afjaHnA CyMMUPYIOTCA (TO eCTb 3afjaHne = cymma 3-10.0, aHanorosoro
Bxofda 1 (yka3aHo B 3-15) 1 aHanoroBoro Bxoga 2 (yka3aHo B 3.16)). YTo6bl n3bexxaTb HaBOJOK
1 HenpasW/IbHOrO 3afaHNA PEKOMEHAYeTCA OCTaBUTb TOIbKO OJUH UCTOYHUK, @ OCTaslbHble
OTKNoUnTb. TO eCTb, eCNN NCnonb3yeTca 3afaHve B undposom suge (napameTp 3-10.0), To
HYXHO BbIKNIOYNTb aHanorosble yctaBku 3-15 =0 un 3-16 = 0. Ecim ncnonb3yeTca aHanorosoe
3afaHuve no nepsomy Bxopy (3-15 = 1), 70 3-10.0 =0 n 3-16 =0.

* Obs3aTenbHO BBEANUTE/MPOBEPLTE 3HAYEHMA STUX NapPaMeTPOB (3HaYEHUA STUX NAaPaMeTPOB MOTYT OT/IMYATLCA OT 3aBOACKMX)

BHMMAHMUE: Mo 3aBeplieHnto nporpammmupoBaHuns, Heo6xoaunmo nepesectu MY B coctosiHme Auto On (Ha)kaTb
KHOMKY Ha NaHenu) nHave npeobpasoBartenb He 6yaeT oTpabaToBaTb 3a/10’KEHHYI0 Nporpammy.
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Taé6n. 3.1

TpebyeTcs ycTaHOBUTb 3HaueHue
Ne
nap Mapamerp BbINONHMTb NPeABOPUTENbHYIO HAaCTPOIIKY No paspeny «HauanbHoe napameTpm-
poBaHue npeo6pa3soBaTens YacToTbl M 6a3oBblie NapaMeTpbl» (CTpaHuLbl 50-51)
3-02 MwuH. 3agaHne [0] MMHManbHOe 3aaHne CKOpOCTU
3-03 Makc. 3agaHue [50] makcumanbHoe 3afaHne CKopoCTyr
1] Analog in 53 - NCTOYHVK 3aflaHMA CKOPOCTY BpaLUeHWA BEHTUNATOPaA UK Hacoca oT
3-15 McToYHMK 3aaaHua 1 (n 9 A P pat P
aHanorosoro Bxofa 1 (moTeHuMomeTpa)
0] No function - HeT (He NCMONb3yeTCA, MHaue 3ajaHNEM Ha CKOPOCTb ByAeT cnyXuTb
3-16* | WcTouHuK 3agaHma 2 [o] . ( 4 ! A P YA Y
CyMMa 3aJaHU OT NCTOYHKKOB 3-15 1 3-16)
[8] Start — pa6oTa. BpaleHue MexaH1M3Ma B COOTBETCTBUM C 3afiaHNEM NPU HASTMYNKN CUT-
Hana 24B (knemma 12) Ha knemme 18 . Mexgy knemmamu 12 n 18 yctaHaBnMBaeTca Tym-
5-10 | ®yHKuyma undp. Bx. 18 ( ) Ay y Y
6nep, Npyi 3aMblKaHUKN KOTOPOTrO MexaHn3M paboTaeT (MY fonkeH HAXOAUTLCA B pexume
Auto On)
0] B — H/>KHMI Arana3oH aHanorosoro Bxoaa 1 (MMHMManbHoe HanpsXkeHue 3agaBaemoe
6-10 Kn. 53 HU3K HanpAxeHne [ol A Aal P A
noteHunometpom). CraHAapTHble NOTEHUMOMETPbI paccynTaHbl Ha Arnana3oH 0-10 B.
10] B - BbicOKMI Anana3oH aHanorosoro Bxoga 1 (MakcMmasnbHOe HanpsaXeHne 3ajaBae-
6-11 Kn. 53 BbICOKOE Hanps»keHne (101 A Aal( P A
Moe MOTEHLMOMETPOM)
[0] - Hu3Koe 3apgaHne aHanoroBoro Bxoaa 1 (CKOPOCTb MexaHM3Ma, KOTopaa COOTBET-
CTBYeT MUHNMaNbHOMY HanpAXeHM1Io, 3a4aBaeMoMy C NoTeHumnomeTpa. T.e Npu BbIKpy-
6-14 Kn. 53 HU3K 3agaHune Y . Y P A y 4 P P Py
YEHHOW pyuKe noTeHumnomeTpa Bneso (6-10 = 0 B) mexaHM3m JonKeH BpaLwaTbCaA C Ya-
cToTon 6-14 =0 )
[50] — BbicoKkOe 3apaHne aHanoroBoro Bxofda 1 (CKOPOCTb MexaHM3Ma, KOTopas COOTBeT-
CTBYeT MaKCUMasnIbHOMY Hanpsa»KeHW1o, 3aaBaeMoMy C noTeHumMomeTpa. T. e. Npun BbIKpY-
6-15% | Kn. 53 BblcOKOe 3ajaHne 4 . Y P A Y 4 P P Py
YeHHOW pyuKe noTeHumomeTpa Brnpaso (6—11 = 10 B) mexaHn3M JOMKeH BpaljaTbCa € Ya-
cToton 6-14 = 50 )
[0] - No function - He ucnonb3yeTtca (MHauye MO 3aBOACKMM yCTaBKam GyHKLUA BbIGET MH-
+ | @yHKUMA undposoro Bxoga .
5-12 . BEPCHbIN — TO €CTb Korga Ha Knemme 27 HeT curHana ¢ 12 Knemmbl MexaHu3Mm B Bblbere.
knemma 27 gna VLT HVAC Basic
(komaHAa cTapT UrHopupyeTcs))
5-40.0 | OyHkuwa pene 1 [2] Drive Ready - nprBog rotoB K paboTe/HaxoamTcs B paboTe. 3esieHas NamMmnoyka, o6o-
’ Y P 3HauaroLas, 4To Ha MY nogaHo NUTaHKA 1 OH rOTOB K paboTe/paboTaeT
5-40.1 Oyrkuua pene 2 (pene po- [9] Alarm - aBapua (KpacHas famnouka) NpeobpasoBaTtenb HAXOAUTCA B aBapym
) cTynHo Ha VLT HVAC Basic) P P peobp P

* O6A3aTenbHO BBe,El,I/ITe/I'IpOBepre 3HayeHNA 3TUX NapamMeTpoB (3HaueHmA aTnx napameTpoB MOryT oTin4yaTbCA OT 3aBO,EI,CKI/IX).
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Ta6n. 3.2

TpebyeTcs ycTaHOBUTb 3HaYeHne

N2

nap Mapametp BbINONHMTb NPeABOPUTENbHYIO HAaCTPOIIKY No paspeny «HauanbHoe napameTpm-
poBaHue npeo6pa3soBaTens YacToTbl M 6a3oBblie NapaMeTpbl» (CTpaHuLbl 50-51)

3-02 MwuH. 3agaHne [0] MMHManbHOe 3aaHne CKOpOCTU

3-03 Makc. 3agaHue [50] makcumanbHoe 3afaHne CKopoCTyr

[1] Analog in 53 - UCTOYHVK 3afaHNA CKOPOCTY BPALLEHUA BEHTUAATOPA MM Hacoca OT

3-15 McToYHMK 3aaaHua 1
aHanorooro Bxofa 1 (curHan c KoHTponnepa)

[0] No function - HeT (He ucnonb3yeTcs, MHauYe 3afaHNeM Ha CKOPOCTb BydeT CNYXUTb

_1A%
316 McTouHmK 3apanns 2 CyMMa 3aJaHU OT NCTOYHKKOB 3-15 1 3-16)

[8] Start — pa6oTa. BpaleHue MexaH1M3Ma B COOTBETCTBUM C 3afiaHNEM NPU HASTMYNKN CUT-
Hana 24B (knemma 12) Ha knemme 18 . Mexay knemmamm 12 n 18 yctaHaBnmMBaeTca TyM-

5-10 .Bx. 18
Oyrkuna undp. sx 6nep Npu 3amblKaHM KOTOPOro MexaHn3m paboTaeT (MY gomkeH HaxoaWTbCs B pexume

Auto On)

6-10 [0] B/MA — HM>KHMI Aana3oH aHanorosoro Bxoga 1. B 3aBMCMMOCTM OT TUMa cCUrHana — no
Kn. 53 HU3K HanpAxeHne

mnu HanpAXeHWIo UKW TOKY YCTaHaBNMBAETCA OAVH 13 NapaMeTPOB (MUHMMaNbHOE Hanpsaxe-
nnn Kn. 53 HM3K TOK .

6-12 HKe UK TOK 3alaBaeMblii KOHTPOJEPOM)

6-11 [10] B — BbicOKMUI Anana3oH aHanoroeoro BxoAa 1 B 3aBMcMMOCTM OT Tuna curHana — no
Kn. 53 BbicOKOe HanpsaxeHue

mnm N HanpPAXeHUIo NN TOKY YCTaHaBNNBAETCA OAMH M3 NapaMeTpoB (MakcMManbHOe Hanps-
nnn Kn. 53 BbICOKNI TOK N

6-13 eHwre UM TOK 3ailaBaeMblii KOHTPOIEPOM)

[0] — HM3KOe 3apaHme aHanoroeoro Bxoaa 1 (CKOpOCTb MeXaHW3Ma, KOTOpPaA COOTBETCTBY-

6-14 Kn. 53 HU3K 3agaHue
€T MUH/ManbHOMY aHasIorOBOMY CUTHasy C KOHTposnepa)

[50] - BbicOKOE 3apaHMe aHanoroBoro Bxoaa 1 (CKOpOCTb MexaHn3ma, KOTopasa COOTBETCT-

6-15* | Kn. 53 BblcOKOe 3ajaHne
BYET MaKCMManbHOMY CUrHasy, 3alaBaeMoMy C KOHTposiepa. )

[0] - No function - He ncnonb3yeTca (MHaye NO 3aBOACKMM YCTaBKaM GyHKLUA BbiGer 1H-
BEPCHbIN — TO eCTb KOrja Ha KiemMme 27 HeT curHana c 12 Knemmbl MexaHu3Mm B Bblbere
(komaHga CTapT UrHopupyeTcs))

OyHKUMA LnMdpoBoro Bxoaa

5-12* .
knemma 27 gna VLT HVAC Basic

[2] Drive Ready — npuBog rotoBs k paboTte/ HaxoauTca B paboTe. 3eneHas namnoyka, o6o-

5-40.0 HKUMA pene 1
Oywkuna p 3HavaloLas, uto Ha MY nogaHo NMUTaHKA 1 OH FOTOB K paboTe/paboTaer

QOyHKunA pene 2 (pene go-

5-40.1 CTynHo Ha VLT HVAC Basic) [9] Alarm - aBapua (KpacHasa namnouka). lpeobpasoBaTesib HAXOAUTCA B aBapum
[2] - ModBus RTU - cBsa3b KoHTponnepa c MY no npotokony ModBus RTU. Mpumep cBa3n
8-30 MpoTokon KoHTponnep-MNMY no npotokony cm. B pasgene «MHTerpayms npeobpasosaTena 4acToTbl»
(cTp. 80)
8-31 Appec npeobpaszosatens [2] - appec MY B ceTn. He ponxeH coBnafatb C apyrumu agpecamu. Mo sTomy agpecy
B CeTn KOHTponnep obmeHnBaeTcA nHpopmaumeit ¢ MY

[2] - 9600 KBop — CKOPOCTb COEAUHEHMNA NO NPOTOKOAY (AOMKHaA CoBNagaTb CO CKOPO-

8-32 CKOpOCTb CBA3M MO NPOTOKONY
CTblo MOPTa KOHTponepa)

* 06a3aTeNlbHO BBe,D,I/ITe/I'IpOBepre 3HaYeHUA 3TUX NapamMeTpoB (3HauyeHuns sTnx napamMmeTpoB MOTyT OT/INYaTbCA OT 3aBOACKUX).
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BpalleHns BeHTUNATOpa No ANCKPETHbIM CUrHasaM KOHTporepa (pyyHoro nepeksiiyaTens CKopocTeii)
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Ta6n. 3.3

TpebyeTcs ycTaHOBUTb 3HaueHue
N2
nap Mapamerp BbINONHMTb NPeABOPUTENbHYIO HAaCTPOIIKY No paspeny «HauanbHoe napameTpm-
poBaHue npeo6pa3soBaTens YacToTbl M 6a3oBblie NapaMeTpbl» (CTpaHuLbl 50-51)
3-02 MwuH. 3agaHne [0] MMHManbHOe 3aaHne CKOpOCTU
3-03 Makc. 3agaHue [50] makcumanbHoe 3afaHne CKopoCTyr
3415 VICTOUHIK 337aHNA 1 [0] No functlovn — HeT (He Ucnonb3yeTca, MHaye 3aaHnem Ha CKOpoCTb ByaeT cnyXuTb
CyMMa 3afilaHunii OT UCTOUYHMKOB 3-10, 3-15 1 3-16)
3416 | VIcTouHWK 3a5aHNA 2 [0] No functlovn — HeT (He ncnonb3yeTcs, MHaye 3aflaHMeM Ha CKOPOCTb ByaeT CyXnTb
CyMMa 3ajaHui oT NctouHnkos 3-10, 3-15 1 3-16)
[0] - No function - He ncnonb3yeTca (MHaye No 3aBOACKMM yCTaBKam QYHKLMA BbiOer NH-
+« | OyHKUMA umdPposoro Bxofa .
5-12 . BEPCHbIN — TO eCTb, KOrAa Ha KiiemmMe 27 HeT curHana ¢ 12 Knemmbl MexaHn3m B Bblbere.
knemma 27 ana VLT HVAC Basic
(komaHpa cTapT UrHopupyeTcs))
5-40.0 | Oymkuya pene 1 [2] Drive Ready - npvBoa rotoB K paboTte/ HaxofmTcs B paboTe. 3eneHas fnamnouka, o6o-
3Havatolas, uto Ha MY nogaHo NMTaHKA 1 OH rOTOB K paboTe/paboTaert
OyHKUMA pene 2 (pene go-
5-40.1 . 9] Alarm - aBapus (kpacHas namnouka) MpeobpasoBate axoAmTcA B aBa
cTynHo Ha VLT HVAC Basic) [9] puA (kpacan namnouka) fpeodp TETb HaxoauT pun

* Obsa3aTenbHO BBEeANTE/MPOBEPbTE 3HAYEHMA STUX NAaPaMeTPOB (3HaYEHUA STHUX NaPaMeTPOB MOTYT OT/IMYATLCA OT 3aBOACKMX).

[nAa BpalleHns Ha 1-0ii CKOPOCTU MCMoMb30BaTb Tymbnep T1 (3aMKHYTb) 1 YCTaHOBUTb NMapamMeTpbl:

®yHKumAa undposoro Bxoaa

[8] - Start — mexaH13Mm BpaLyaeTca B COOTBETCTBUM C 3afjaHNEM MO CKOPOCTU NPU HaNn4mnm
curHana 24B (knemma 12) Ha paHHOM Bxoge (Knemma 18). COOTBETCTBEHHO MeXAy 3TMMU

5-10
Knemma 18 KrnemMMamu yCTaHaBIMBaeTCA Tymbep Npu 3aMblKaHM KOTOPOro ocyLiecTBiAeTca pabo-
Ta npveoja
3-10.0* | ®ukcmpoBaHHas ckopocTb 0 CkopocTb B % o1 3-03

Mpwv 3agaHUK 2-X cKopocTei 1Crnob3oBaTb Tym6sepbl T1 11 T2 1 JOMOAHUTENBHO YCTaHOBUTbL NapameTpbl:

[16] Preset ref bit 0 — npegyctaHoBneHHoe 3agaHne 6wt 0 (6uT 0 BbIGOP CKOPOCTK, NPWU

>3 OyHkunA undp. Bx. 29 3amblKaHuy T2 1 T1 BpalleHue co ckop. 2)
OyHKuma undp. Bx. 33 .
5-15 (ans VLT Micro) [0] - no function - He ncnonb3yem
3-10.1* | OuKcMpoBaHHaA CKopocTb 1 Ckopoctb 1B % ot 3-03

Mpwv 3agaHun Ao 4-x cKopocTen 1cnonb3oBatb Tymbnepbl T1, T2 1 T3 1 LONOAHWUTENBHO YCTAaHOBUTD:

5-11* | OyHkuma undp. Bx. 19 [17] Preset ref bit 1 - 6uT 1 BbIGOpPaA CKOpOCTYH
3-10.2* | OMKCcMpOBaHHasA CKOPOCTb 2 Ckopoctu 2 u 3 B % ot 3-03. CkopocTu BbibupatoTca Tymbnepamu T2 n T3
3-10.3 | ®uKcMpoBaHHasA CKOPOCTb 3 (cm. Tabnuuy coctoaHuni) T1 — KOMaHAa Ha BpalleHue

Mpwv 3apaHnn Ko 8 ckopocTeil NCnonb3oBaTb Tymbnepsbl T1, T2, T3, T4 U AONONHUTENBHO YCTAaHOBUT:

5-12* | ®yHkuma undp. Bx. 27 [18] Preset ref bit 2 - 61T 2 BbIGOpa ckopoCTU
- * —

3-10.4* | OuKcmpoBaHHan CKopocTb 4 CKOPOCTH € 510 8 B % oT 3-03

...3-10.7 | dmKcmpoBaHHasA ckopocTb 8
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Ta6nuua BbI6GOpa ckopocTei

e U] T1 Myck T4 but 2 T3 but 1 T2but 0
Cron 0 nio6oe no6oe no6oe
3-10.0 CkopocTb 0 1 0 0 0
3-10.1 CkopocTb 1 1 0 0 1
3-10.2 CkopocTb 2 1 0 1 0
3-10.3 CkopocTb 3 1 0 1 1
3-10.4 CkopocTb 4 1 1 0 0
3-10.5 CkopocTb 5 1 1 0 1
3-10.6 CkopocTtb 6 1 1 1 0
3-10.7 Ckopoctb 7 1 1 1 1

58



oy wowdog rogodnuoy
oynhwinb 020902010HD AroH2ND guUu s
ou pdowsrnwHag snHampdg Nw20do)o dwHoY | S
WONHIHIWEN O kR[] BNHanolbou DWaxX) unJ =
P . >
} ; St:.mx 1 ,m
godyy B
goworyy | wonyy | snbowg godeog “(UQ = 48] sng) IFHNM doWEHNWABL HOROILINS UGG HOXKLIOQ
uboy) prob N|wonys A roy| wey =
XIGHHEQ NheEadaLl IFHNM BWHOW29D & WNHQEALIOOL NLIN WIF9daLI BOWSKLIOK R | NLIOS 8BhALID g 4.\ '€ S
S
YW 0Z-F annxad & HesodndA2nghHOND quII9g HOXLIOP £G POX NIFO020LBHY/ ., ‘T <
LG-D- 9ALIQ OJIW 1 TN BLQ HOLAWOOQ OH g QOXI99 NIFHNBLad 4 "| '
R LCY, 3
P
Q
- ® :
eaHndownHow x
suty - 3
- S8r-S¥ d B <
niy > Y
sngpowy m G8r-SY N m
HOMO W
x
e 481 8NG S
, (ni9sozoLrery) go
| oy ¢
- onHoLIeeQ 80HHAdBWE)]
xx
©
|| 8] |$
eaHndownHow <
BUlT < m
niqwiAHynes © © © 8
exgnmo oHaLendoH @ N =
o] PA— Z 00XI99 NIGHNBLdd
3 : Lizn
< P nIawAHINEE
sndesy oHaLewdoH
L 00X199 NI9HN8Led

+8re

VS

uowwdew)

Lzn

g08¢ NJ 08 Id/N/UdE
ewnm anHewn| |

I

37

z1 |

40 L1

N

|
|
4
4
34|

Puc.3.4

59




Ta6n. 3.4.1

TpebyeTcs ycTaHOBUTb 3HaueHue
Ne
nap Mapamerp BbINONHMTb NPeABOPUTENbHYIO HAaCTPOIIKY No paspeny «HauanbHoe napameTpm-
poBaHue npeo6pa3soBaTens YacToTbl M 6a3oBblie NapaMeTpbl» (CTpaHuLbl 50-51)
3-02 MuH. 3apaHue [0] MUH. pabounii ypoBeHb NN M1H YPOBEHb CMTHana C AaTumka (CM. MapKMpOBKY AaTumnKa)
3-03 Makc. 3agaHue [10] makc. pab. ypoBeHb 1n Makc ypOBeHb CMrHana C Aatumka (CM. MapKMpOBKY AaTumKa)
3415 VICTOUHMK 3a8HA 1 [0] No f}mctlon — HeT (He NCnonb3yeTcA, MHaye 3ajaHNeM Ha CKOPOCTb BYAeT CNyXnTb CyMMa
3a1aHUIN OT UCTOYHMKOB 3-10, 3-15 1 3-16)
3.16% VCTOUHVK 33aHMA 2 [0] No fvunctlon — HeT (He ncnonb3yeTca, MHaye 3ajlaHNem Ha CKOPOCTb ByAeT CNyXnTb Cymma
3a1aHUIN OT UCTOYHKMKOB 3-10, 3-15 1 3-16)
[0] My — anA 6ONbLWIMHCTBA BEHTUNATOPHbBIX NPUMEHEHNIA
MuHMManbHasA ckopocTb
4-12 BDALLEHNS [20] 'y - anA HacocoB (pnA NpepoTBpalleHne neperpesa U M3HOCA MeXaHVW3MOB) U ANA BEHTU-
pat NATOPOB C LieNbio 06ecneyeHns MUHMManbHOro BO3ayxoobmMeHa
[0] - No function - He ncnonb3yeTca (MHaye No 3aBOACKUM yCTaBKam GpyHKLUA Bbiber MHBep-
. OyHKUMA LudppoBOro  Bxona .
5-12 . CHbI — TO €CTb, KOrAa Ha Knemme 27 HeT curHana ¢ 12 Kfemmbl MexaHu3m B Bbibere. (komaHaa
knemma 27 gna VLT HVAC Basic
CTapT UrHopupyeTcsa))
5-40.0 | OyHkuua pene 1 [2] Drive Ready - npuBop rotos k paboTe/ HaxoanTcA B paboTe. 3eneHas namnoyka, 0603Ha-
Yaioujas, uTo Ha N4 nofaHo NUTaHUs 1 OH FOTOB K paboTe/paboTaeTt
OyHKumA pene 2
5-40.1 (ana VLT HVAC Basic) [9] Alarm - aBapuis (KpacHas namnouka) MpeobpasoBaTenib HAXOAUTCA B aBapun
1-00* Pexxum KoHPUrypuposaHuma [3] Process — pexxum NN perynatopa
6-12 Kn. 53 HU3Kmmn ToK [4] MA — HUKHWI frMana3oH aHanorosoro BxoAa 1 (HUKHWIM ypOBeHb CrHasa yKasaH Ha AaTumke)
6-13 Kn. 53 BbICOKMI TOK [20] MA - BbiCOKIMI Anana3oH aHanorosoro BxoAa 1 (BepXxHuWi1 ypoBeHb CUrHana ykasaH Ha faTuvike)
6-14 Kn. 53 HU3K 3a7aHMe [0] - Hu3Koe 3agaHune aHanoroeoro Bxoaa 1 (HMXHUIM ypoBEHb N3MepPAEMOro napameTpa yKka-
3aH Ha flaTumnKe)
6-15% | Kn.53 Bbicokoe 3agaHue [10] - BbicoKOe 3apaHune aHanoroeoro Bxofa 1 (BepxHuUIN YpOBEHb N3MepAEMOro napameTpa
yKa3aH Ha AaTuvke)
Nctounnk OC gna MU per. . .
20% —
7-20 (anA VLT Micro Drive) [1] Analog input 53 — aHanoroBbif Bxog 1 Knemma 53
7-30 Hopm/uHB. pex. paboTbl per. [0] HopmanbHbIV — ANA HACOCOB U BEHTMIATOPOB
(pna VLT Micro Drive) [1] nHBepCHBIN — ANA KOMNpeccopoB
Mponopu. ko3¢ NN peryn.
_33% -
7-33 (a7 VLT Micro Drive) [1] - HacTpanBaeTca AnA NnpuMeHeHus
WHTerpan. koad. M peryn.
- * -_—
7-34 (an VLT Micro Drive) [8] - HacTpamBaeTca ANA NnpUMeHeHnA
WcTounnk OC gna MW per. . .
-00* -
20-00 (an VLT HVAC Basic) [1] Analog input 53 — aHanoroBbil Bxog 1 Knemma 53
20-81 Hopm/uHB. pex. paboThbl per. [0] HopmanbHbIV — AN HACOCOB U BEHTUIATOPOB
(pna VLT HVAC Basic) [1] nHBepCHBIN — ANsA KOMNpeccopos
Mponopu. ko3¢ MU peryn.
-Q3% —
20-93 (a7 VLT HVAC Basic) [1] - HacTparBaeTca ana npumeHeHna
WHTerpan. koad. MU peryn.
- * -
20-94 (ans VLT HVAC Basic) [8] - HacTpauBaeTca AnA npumMeHeHWA
3-10.0* | 3apaHue 3apaHue B % ot 3-03 - 3apaHue ypOBHA Ha noaAepKaHne B % 0T MaKCUManbHOro sHa4eHusa

* ObAzaTenbHO BBeANTe/NpoBepbTe 3HAYEHUA ITUX NapaMeTPoB (3HayeHuns 3Tnx napamMmeTpoB MOTyT OT/INYATbCA OT 3aBOACKMX)

Hactpoiika ko3¢ puumnenTos NN perynatopa

1. YctaHoBUTe 7-34 = 9999, 7-33 = 0,3. [InaBHO yBenuuunsamTe 3Hau. 7-33 40 NOAB/IEHNA aBTOKoNne6aHUi.

2. CHu3bTe 3Hau. 7-33 Ha 40% v 3aduKcnpyiTe.

3. Mpu HanpeHHOM 3HaueHun 7-33 ycTaHoBUTe 7-34 = 20 1 CHUXKaWTe 10 nosABNeHNa konebaHuin nnm ovyeHb 6ONbLLOIO
nepeperynnpoBaHuns.

4, YBenunubTe 3Hau. 7-34 Ha 25% 1 3adukcnpynTe.
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Ta6n. 3.4.2

TpebyeTcsa ycTaHOBUTb 3HaueHue
Ne

nap Mapamerp BbINONHNTb NPeABOPUTENbHYIO HACTPOIIKY No paspeny «HauanbHoe napameTpm-
poBaHue Npeo6pa3zoBaTens YacToTbl M 6a30Bble NapaMeTpbI» (CTpaHuLbl 50-51)

3-02 MuH. 3agaHune [0] MUH. pabounii ypoBeHb NN MH YPOBEHb CMTHana C AaTunka (CM. MapKMpPOBKY AaTuMKa)

3-03 Makc. 3apaHue [10] makc. pab. ypoBeHb 1M MaKC YpOBEHb CUrHana C AaTumka (CM. MapKMpPOBKY AaTuMKa)

315 VCTOUHVIK 3apaHMA 1 [0] No f}mctlon — HeT (He NCnonb3yeTcA, Hauye 3alaHNeM Ha CKOPOCTb BYAeT CTYXKMUTb CyMMa
3ajaHUIN OT NCTOYHUKOB 3-10, 3-15 1 3-16)

3-16* VCTOUHVIK 3a7aHMA 2 [0] No f}lnctlon — HeT (He NCnonb3yeTcs, MHaye 3ajlaHNeM Ha CKOPOCTb BYAET CNYXNUTb CyMMa
3afaHUN OT UCTOYHUKOB 3-10, 3-15 1 3-16)

4-12 Orpaqueﬂme MUHManbHON [35] Iy - MuHUManbHasA BO3MOXKHasA CKOPOCTb

BO3MOHOW CKOPOCTM
4-14 Orpaquerivme MaKcmanbHon [50] 'y — MakcrMmanbHasA BO3MOXHasA CKOPOCTb
BO3MOHOW CKOPOCTM
5-40.0 | ®yHKuunA pene 1 [2] Drive ready - npvBopa roTos Kk pabote

1-00* Pexum KoHpurypmposaHma [3] Process — pexxum N perynatopa

6-12 Kn. 53 HU3KUM TOK [4] MA — HXKHMIA Arana3oH aHanoroBoro Bxofa 1. (HYXHUIA ypoBeHb CUTHanNa yKkasaH Ha AaTumke)

6-13 Kn. 53 BblcOKUI TOK [20] mA — BbICOKMI AMana3oH aHanorosBoro Bxofa 1 (BepXHWN ypoBeHb CUrHana ykasaH Ha iaTuvke)

6-14 Kn. 53 Hu3K 3a7aHMe [0] - HM3Koe 3apaHue aHanoroBoro BxoAa 1 (HVXKHWIA YpOBEHb N3MepPAEMOro napameTpa yKka-
3aH Ha flaTuuKe)

6-15* Kn. 53 BbicoKoe 3aaHie [10] - BbicOKOe 3apaHue aHanorosoro Bxoda 1 (BepxHU ypoBeHb M3MepAeMOoro napameTpa
yKa3aH Ha gaTumke)

7-20% NcTounnk OC gna MW per. [1] Analog input 53- aHanorosbIli Bxog 1 knemma 53

7-30 Hopm/uHB. pex. paboTbl per. [1] nHBepcHBbIN (Komnpeccop)

7-33* Mponopu. ko3¢ MU peryn. [1] - HacTpauBaeTcA ana NnpUMeHeHus

7-34* WHTerpan. ko3¢. M peryn. [8] - HacTpamBaeTca ana npumeHeHnA

3-10.0* | 3apaHue 3apaHue B % o1 3-03 - 3afjaHne ypOBHA Ha noaaep»aHue B % 0T MaKCManbHOro 3Ha4eHus

* O6A3aTenbHO BBe,El,I/ITe/I'IpOBepre 3HayeHNA 3TUX NapamMeTpoB (3HaueHmnA aTnx napameTpoB MOryT OTIn4yaTbCA OT 3aBO,EI,CKI/IX)

Hactpoiika ko3¢ puumnenToB NN perynatopa

1. YcTaHoBuTe 7-34 = 9999, 7-33 = 0,3. [InaBHO yBenuumBamTe 3Hay. 7-33 [0 NOABMIEHNA aBTOKONe6aHuI.

2. CHu3bTe 3Hau. 7-33 Ha 40% 1 3aduKcnpyiTe.

3. MNpu HanpeHHOM 3HaueHun 7-33 ycTaHoBuTe 7-34 = 20 1 CHUXKaWTe 10 nosABNeHNa KonebaHuin nnm ovyeHb H6onbLIOrO
nepeperynnpoBaHus.

4, YBenunubTe 3Hau. 7-34 Ha 25% 1 3aduKcnpynTe.
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Ta6n. 3.5

Beaywuii npusog
Ne TpebyeTcs ycTaHOBUTb 3HauYeHUe
na_ MapameTtp BbinonHuTb NpeABOpUTENbHYIO HACTPOMKY No pa3paeny «HauanbHoe napameTpu-
P poBaHue Npeo6pa3zoBaTens YacToTbl M 6a3o0Bble NapaMeTpbI» (CTpaHuLbl 50-51)
3-02 MwuH. 3agaHne [0] MMHUManbHOe 3aaHKe CKOPOCTH

3-03 Makc. 3afaHue [50] makcumanbHoe 3afaHre CKopocTn
3-15 McToYHMK 3apaHus 1 [0] No function - HeT (He ncnonb3yeTcs)
3-16* McToYHMK 3aaaHua 2 [0] No function - HeT (He ncnonb3yeTcs)
[8] Start — pa6oTa. BpalieHue MexaH1M3Ma B COOTBETCTBUM C 3afiaHNEM MPU HANTMYMK CUT-
510 OyHKUMA UNdP. BX. 18 Hana 24B (knemma 12) Ha kKnemme 18 . Mexgy knemmamu 12 1 18 yctaHaBnAMBaeTca TyM-
6ep Npu 3aMblKaHUK KOTOPOro MexaHun3m paboTaeT (MY fonKeH HAXOAUTLCA B peXxunme
Auto On)
QyHKUMA uudPpoBoro Bxoaa [0] - No function - He ncnonb3yeTca (MHaye No 3aBOACKMM ycTaBKam QyHKLMA Bbiber nH-
5-12* knemma 27 ansa VLT HVAC BEPCHBIN — TO €CTb, KOraa Ha Knemme 27 HeT curHana ¢ 12 Knemmbl MEXaHn3M B Bblbere.
Basic (komaHAa CTapT UrHopupyeTcs))
3-10.0% | OuKcMpoBaHHasA cKopocTb 0 CkopocTtb B % o1 3-03
6-90 Pexum knemmbl 42 [1]1 4-20 mA. - ucnonbsyem 4-20 MA, UTO6bI KOHTPONNPOBaTb O6PLIB NUHKK NpYu 0 MA
. 1 f - .n -
6-01 Knemma 42, aHanoroBbiii BbIXOA [10] output frequency - BbixofHasA yacToTa. lNpeobpasosaTtenb nepeaaeT Ha aHanoro

BOM Bbixofe |/|H¢opmau,vuo O CKOpOCTH

Bepombin npusopg

Tpe6yeTcs ycTaHOBUTb 3HaYeHne

Ne 5
na MapameTp BbinonHNTbL NnpeABOpUTENbHYI0 HACTPOUKY No pasaeny «HayanbHoe napameTpu-
P poBaHue npeobpasoBaTens YacToTbl M 6a3oBble NAapaMeTpbI» (CTpaHuLbl 50-51)
3-02 MwuH. 3apaHne [0] MnHMManbHOe 3aaHne CKopoCTn
3-03 Makc. 3agaHne [50] makcumanbHoOe 3aaHne CKOPOCTU
3-15 McToYHMK 3apaHus 1 [0] No function - HeT (He ncnonb3yeTcs)
3-16* McToYHMK 3aaaHua 2 [0] No function - HeT (He ncnonb3yeTcn)
[8] Start — pa6oTa. BpalieHne MexaH1M3Ma B COOTBETCTBIM C 3afiaHNEM MPY HANTMYNK CUT-
510 OyHkuma undp. Bx. 18 Hana 24B (knemma 12) Ha knemme 18 . Mexgy knemmamu 12 n 18 yctaHaBnAnBaeTca TyM-
6nep Npu 3amblKaHM KOTOPOro MexaHn3m paboTaeT (MY gomkeH HaxoaWUTbCA B pexnme
Auto On)
[0] - No function - He ncnonb3yeTca (MHaye No 3aBOACKMM ycTaBKam GYHKLMA BblOer nH-
« | @yHKUMA undposoro Bxoga .
5-12 . BEPCHbIN — TO eCTb, KOrAa Ha KiieMMe 27 HeT chrHana ¢ 12 KneMmbl MexaHu3Mm B Bblbere.
knemma 27 gna VLT HVAC Basic
(komaHga CcTapT UrHopupyeTcs))
1] Current mode — TOKOBbI peXrM aHanorooro Bxoaa 1 (MOCKoNbKy UCNonb3yeTcsa To-
6-19* | Knemma 53, pexxum (1l . P Aal y 4
KOBbI BbIXOA BeAyLLero npueoaa)
6-12* | OuKcnpoBaHHaa ckopocTb 0 [4] MA - HU3KUI ypoBeHb ToKa. MMHMManbHOe 3HaueHre ToKa Ha aHNorosom Bxoge 1
6-01 QyHKUMA Npy TalimayTe Bxofa 53 | [2] Stop - ocTaHOBUTL NprBOA Npy 0b6pbiBe
. 10] output frequency - BbixogHasA yacToTa. [peobpaszosate epefaeT Ha aHanoro-
6-91 Knemma 42, aHanoroBbli BbIXop, [10] P q y bIXOAHAA HacToT P P TENb NEPEAACT Ha aHanor
BOM BbIxofe UHGOPMaLMo O CKOPOCTU
6-14 Kn. 53 H3k 3a8aHHe [0] - HM3KOe 3apaHune aHanoroBoro Bxofda 1 (CKOpOCTb, KOTOpas COOTBETCTBYET Napame-
Tpy 3-02 Beayuiero)
50] - BbICOKOE 3afjaHne aHanorosoro sxofa 1 (CKOPOCTb, KOTOPaA COOTBETCTBYET Napa-
6-15* Kn. 53 BbicoKkoe 3afjaHune [50] A Aa 1 (ckop P 4 P

meTpy 3-03 BeyLyero)
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Ta6n. 3.6

N2

e MapameTtp

TpebyeTcs ycTaHOBUTb 3HaYeHne

BbinonHnTb NpeABoOpUTENbHYIO HACTPOMKY No paspaeny «HayanbHoe napameTpm-
poBaHue npeo6pa3soBaTens YacToTbl M 6a3oBblie NapaMeTpbl» (CTpaHuLbl 50-51)

3-02 MwuH. 3agaHne

[0] MMHUManbHOe 3afaHune CKOpOoCTH

3-03 Makc. 3agaHue

[50] makcuManbHoe 3afiaHne CKOPOCTH

3-15 McToYHMK 3aaaHua 1

[0] No function - HeT (He ncnonb3yetcs)

3-16* | WIcTOYHUK 3afaHuA 2

[0] No function - HeT (He ncnonb3yeTcs)

3-10.0* | ®ukcmpoBaHHas ckopocTb 0

CKkopocTtb B % ot 3-03

5-10 OyHKuua undp. Bx. 18

[8] Start — pa6oTa. BpalieHue MexaH1M3Ma B COOTBETCTBUM C 3afiaHNEM MPU HANTMYMK CUT-
Hana 24B (knemma 12) Ha kKnemme 18 . Mexgy knemmamu 12 1 18 yctaHaBnAMBaeTca TyM-
6ep Npu 3aMblKaHUK KOTOPOro MexaHu3m paboTaeT (MY foNXKeH HAXOAUTLCA B peXxnme
Auto On)

OyHKuma undp. Bx. 19 gna VLT

> | HvAC Basic

[37] Fire mode - noxapHbIin pexum (Npeobpasosatenb paboTaeT Ao nocnegHero obec-
neuneas GYHKLMOHUPOBAHNE BEHTMIATOPA)

OyHKUMA LdpPOBOro Bxoaa

5-12* .
knemma 27 pna VLT HVAC Basic

[0] - No function - He ncnonb3yeTca (MHaye No 3aBOACKMM ycTaBKam QYHKLMA BblOer NH-
BEPCHBIN — TO €CTb, KOTAa Ha Knemme 27 HeT curHana ¢ 12 Knemmbl MexaHu3M B Bblbere.
(komaHpa CTapT UrHopupyeTcs))

5-40.0 | ®yHKuwnA pene 1

[2] Drive Ready - npuBog rotoBs K pabote/ HaxoguTca B paboTe. 3eneHas namnouyka, o6o-
3HavaloLasn, uto Ha MY nogaHo NUTaHKA 1 OH roToB K paboTte/paboTaeTt

OyHKUMA pene 2 (pene go-

24011 crynno Ha VLT HVAC Basic)

[9] Alarm - aBapua (KpacHas namnouka). [peobpaszoBaTesib HAXOAUTCA B aBapuun

* ObaAzaTenbHO BBeANTE/NpoBepbTE 3HAYEHUA ITUX MapaMeTPoB (3HaueHnA 3TnxX napamMmeTpoB MOryT OT/INYATbCA OT 3aBOACKMX).
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Ta6n. 3.7

. TpebyeTtca ycTaHOBUTb 3HaueHue
n':_p Mapamerp BbINONHMTL NPeABOPUTENbHYI0 HACTPOIIKY No paspeny «HauanbHoe napameTpm-
poBaHue npeo6pa3zoBaTens YacToTbl M 6a3oBble NapaMeTpbI» (CTPpaHuLbI 50-51)
1-00 Pexxum KoHbUrypuposaHus [3] Process — pexum [TV perynatopa
3-02 MwuH. 3apaHne [n] MuHMmanbHoOe 3HaueHne gaBneHnA KoHaeHcaumm B bapax.
3-03 Makc. 3agaHue [m] MakcmanbHoe 3HaueHne faBneHna KoHgeHcaumm B bapax.

B xonoamnbHbIX ccTeMax MUHMMaNbHOE Y MaKCMManbHOe AaBfieHre KOHAEHCaLUMM 3aBUCUT NPOV3BOAUTENIbHOCTb TEPMOPErynnpy-
towero BeHTUNA (TPB). dnekTpoHHble TPB MeHee YyBCTBUTENbHBI K 3aHUXKEHWIO MUHVMMANbHOIO 3HAYeHWd, OfHaKo B CcucTemax, rae
npumeHseTca mexaHuuyeckmin TPB He pekomeHAyeTCA yCTaHaB/MBaTb MUHMMabHOE 3HavyeHne meHblue 25 °C (11,45 bap). Ecnin TPB
TepsAeT NPON3BOANUTENBHOCTb NPY TaKOM 3HAaUEHUU JaBNIeHWSA, TO MUHUMaIbHOE 3HaueHue (napametp 3-02) ctouT yBenuumsaThb Ha 2 °C
(0,7 bapa), npouenypy cnegyeT NOBTOPUTb, NOKa He ByfeT nonyyeHa JoMKHaA Npon3BoanNTeNIbHOCTb Bcex TPB.

3-15 McTouHnk 3aganHus 1 [1] AHanoroBsbii Bxog 53

3-16 MCTOUHMK 3aaHuA 2 [0] No function — HeT

5-10 OyHKumAa undp. Bx. 18 [8] Start - Myck

5-12 ®OyHKuma undp. Bx. 27 [0] No Operation - He ncnonb3syetca

[1] - BXop paboTaeT B TOKOBOM pexkume 4-20 MA. [Ins 3TOro npefBapuTenbHO BbICTaBUTb
6-19 Kn. 53 TOKOBbIV pexxmum nepekntoyatenb S200 B pexxmm TokoBoro Bxopa. (Cm. pasgen «MogknioyeHne 4aTYNKOB»
HaCTOALLEro pyKoBOACTBA).

[laHHble AaTUNKOB

[lns 3aBepeHna MHPOPMALMK O JaTUMKe HaM NOTPebyeTCs MepecymTaTb ero BEPXHUIN 1 HYXKHUI TeMrepaTypHbIi Npeen B eAvHULbI
JaBneHVsa AN BbIGpaHHOro xiaaareHTa. [1ns 3Toro HaM HeobXoAMMO BbIICHUTL COOTBETCTBUE TEMMEPATYPbI OKPY»KaloLeln cpeapl v
[aBeHVsA KOHOeHCcAL M.

[na npumepa Bo3bMeM JaTUMK C pacnpoCcTpaHeHHbIMY NapameTpamm (Tabnuvua 1).

Tabnuua 1 Tabnuua 2
BepxHAaa | HuxkHAA XnapareHT R404A
rpaHuya | rpaHmua PacueTHble BennumnHbl
Tok, MA 4 20 TK“A, °C 25 30 35 40 45 65 -35 -50 63
EauHnupi, °C 50 50 AT, °C 15 15 15 15 15 15 15 15 15
T, °C 10 15 [ 20 | 25 | 30 50 50 | 75 | 48
PK“A, bap 11,43 | 13,17 15,0 | 1715 | 19,42 30,51 0,63 0,18 30

Kak npasuso, npu Bbibope KOHAeHcaTopa UCMONb3YIOT BeIMUMHY TemmepaTypHoro Hanopa AT = 12..15 °C. YTto no3BonseT ycTaHOBUTb
3aKOH perynnpoBaHia Mexy TeMnepaTypoil okpyatowen cpeasbl (T, ) v TemnepaTypo KOHAeHCauum cleyiowym o6pasom
T =T +AL

KOHp
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Ka)kpomy 3HaueHMio TeMnepaTypbl KOHAEHCALUM COOTBETCTBYET onpefeneHHoe AaBfieHre KoHAeHcaumy. 3Hasa AaHHbIe COOTHOLLEHNA
MOHO YCTaHOBUTb B3aMMOCBA3b MeXXAY AaBNEHNEM KOHAEHCaLUM 1 TemnepaTypol okpy»KatoLwer cpeabl (Tabnuua 2). CooTBeTcTBUE
[aBfeHnA KOHAeHcaUMy 1 TemnepaTypbl KOHAEHCaUUY YyCTaHOBUM C UCMONb30BaHNEM JIMHENKN XONOAUNbLLMKA, @ Aanee 3HaA Benu-
UMHY TeMMNepaTypHOro Hanopa, yCTaHOBUM 3HaUYeHVe TeMnepaTypbl OKpy»Kaowen cpefbl (T, ). 3HaueHUA npuBefeHbl ANA X1afareHTa
R404A. Mpu ncnonb3oBaHWM XN1aJareHTOB APYruxX Mapok cieayeT NPOBECTY aHaJIOTMYHbIN NepecyeT napamMeTpoB, ANs onpefeneHus
3HauUeHUIN aaBneHN.

[4] MA - HWKHee 3HauyeHMe Anana3oH aHanoroBoro Bxoga 1. OTOT napameTp O3HayaeT
6-12 Kn. 53 manbin Tok HUXHee 3HaYeHne 3NIeKTPMYECKOro curHana gatymka. Obpartutech K Tabnuue 1. JaHHas
MH$OopMaLUs, Kak NPaBuUIIo, CTb B JOKYMEHTaUWN K JaTUmKy.

[20] MA - BepxHee 3HayeHMe AManasoH aHanorosoro exoga 1 3TOT NapameTp Oo3HavaeT
6-13 Kn. 53 605bLuoin TOK BepxXHee 3HauyeHune 3N1eKTPUYECKOro curHana gatumnka. Obpatutech K Tabnuue 1. JaHHasA
MHbOpMaL s, Kak NPaBuo, eCTb B OKYMEHTALNN K AaTUMKY.

[0,5896] — HXHee 3agaHKe aHanoroBoro Bxofda 1. 3ToT NapameTp yCTaHaBAMBAET HMXKHee
3a4aHue ANA cMrHana c 4atumka, B UHXeHepHbIX efuHMLAX.

Kak nonyunTtb faHHOe 3HaYeHue napameTpa.

War 1. Kakoi MMHMManbHbIN Npefen n3mepeHus gatuuka (ykasaH B AOKYMeEHTaLuMu Ha
naTuuk)?

K npumepy: -50 °C.

6-14 Kn. 53 Hu3Koe 3apgaHune War 2. K 3HauyeHwuto, nonyyeHHoMy B Wware 1 npnbaBruM BefIUMHY TeMrepaTypHOro Hamno-
pa. o koTopor roopunoch paHee T =T +AT=-50+15=-35°C

War 3. C nomoLLbio MMHENKM XONOAUAbLUNKA YCTAaHOBUM, Kakoe AaBneHne KoHaeHcaumum
COOTBETCTBYET TemnepaType KOHAEHCaL M noay4YeHHoW Npu BbIYNCTIEHNN.

Monyunm 0,67 bap.

Lar 4. YMHO»MM nonyyeHHoe 3HaveHwne Ha 0,88 * 0,67 * 0,88 = 0,5896 — 3T0 1 eCTb Hy>KHOe
HaM 3HauyeHwue Ana napameTpa.

[21,12] - BbICOKOE 3afjaHMe aHanoroBoro Bxofa 1. 3TOT napameTp yCTaHaB/IMBaET BbICOKOE
3afaHve AnA CMrHana ¢ 4aTuuka, B UHXeHepHbIX e AnHMLax.

Kak nonyuntb paHHoe 3HauyeHne napamerpa.

Lar 1. Kako makcmanbHbI Npefen nsmepeHns gatumka

(yKa3aH B BOKYMeHTaLun Ha AaTumk)?

K npnmepy: 50 °C.

6-15 Kn. 53 BbicOKOe 3apaHue LLar 2. K 3HaueHuio, nonyyeHHOMy B Wware 1 npnbaBrmM BENNUMHY TEMNEPaTYPHOro Hamo-
pa. o0 KoTopovi rosopunoch panee T, =T +AT=50+15=65°C

War 3. C noMoLLbio INHENKM XONOAMbLIMKA YCTAHOBMM, KaKoe AaBlieHne KoHAeHcaumm
COOTBETCTBYET TemnepaTtype KOHAEHCaLMn NOYyYEHHOW NP BbIYNCIEHUN.

Monyunm 24 bap

LWar 4. YMHOXUM nonyyeHHoe 3HayeHue Ha 0,88 * 24 * 0,88 = 21,12 — 3TO 1 eCTb HY>KHOe
HaMm 3HayeHve AnA napameTpa.

* KoadduumeHT 0,88 nMnepuryecknid, OH NO3BONAET yUMTbIBaTb TOT BaKT, UTO Mbl paboTaeM C IMHENHOW XapakTepucTUKoN. B To Bpems
Kak 3aBNCUMOCTb TeMnepaTypbl KOHAEHCALMN OT JaBNeHNA KOHAEHCALMN HENNHEHAs.

6-22 Kn. 60 manbii TOK [4] MA — HMXHAA rpaHMLa ArMana3oHa aHanoroBoro Bxoaa 2

6-23 Kn. 60 6onbLioi TOK [20] MA — BepxHAA rpaHMLa Anana3oHa aHaloroBoro Bxoga 2

[0] - HUKHee 3afaHMe aHanoroBoro Bxofa 1. OTOT NapameTp yCTaHaBNMBAET HMXHee 3a-
6-24 Kn. 60 H13KOe 3agaHune JaHve OnA cUrHana C faTyrka, B MHXeHepHbIX efnHuMLax (yKkasaH B JOKyMeHTauuu K gat-
UMKy). 3HaueHre yKa3aHo B MHXXeHepHbIx eanHuuax (bapax).

[30] - HMKHee 3afaHMe aHanorosoro BxoAa 1. 9TOT napameTp YyCTaHABAMBAET HUXHee
6-25 Kn. 60 BbiCOKOE 3afiaHne 3aflaHve ANA cMrHana C AaTuunka, B MHXEHEepPHbIX eauHuUax (ykasaH B JOKYMeHTauum K
JaTunKy).

NcTouHnK obpatHom cBA3n

7-20 ana MW per.

[2] Analog input 60- aHanoroBbI BXxog 2 Knemma 60
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13-00 | AkTtuBmpoBsaTb SLC [11 On Jlornyeckui KOHTponnep BKIOYEH
13-01 | CobbiTa ana sknoveHna SLC [1]
13-02 | CobbiTna ana BbiknoyeHma SLC | [0]
13-10.0 | KomnapaTtop 0 [2] - O6paTHas cBA3b
13-11.0 | Komnapatop 0 [2] - Bonblwe yem
13-12.0 | 3HaueHwue Komnapatopa 0 [n - 1] B Bapax- YacToTta cpabaTbiBaHuA. M3 napameTpa 3-02 BbluecTb 1.
13-20.0 | Tanmep O 10 cekyHA
13-51.0 | CobbiTne 0 [26] KomnapaTtop
13-51.1 | CobbiTre 1 [1]
13-51.2 | CobbiTue 2 [30] - 3anyck Tarimepa
13-52.0 | Hdencteure 0 [22] B paboTe
13-52.1 | HOewncrteue 1 [29] Tanmep
13-52.2 | OewncrtBune 2 [24] - Stop
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Ta6n. 3.8

TpebyeTtcsa ycTaHOBUTb 3HaUeHue
Ne
nap Mapamerp BbINONHNTL NPeABOPUTENbHYI0 HACTPOIIKY No paspeny «HayanbHoe napameTpm-
poBaHue npeobpasoBaTens YacToTbl 1 6a30Bble NapameTpbi» (CTpaHULbl 50-51)
3-02 | MwH.3agaHne [0] MVH. pabounin ypoBeHb 1N MV H YPOBEHb CUMHana € Aatumka (CM. MapKMpOBKY AaTumnKa)
3-03 | Makc. 3apgaHve [10] makc. pab. ypoBeHb 1N Makc ypoBeHb CUrHana ¢ fatumka (CM. MapK1poBKY AaTunKka)
3415 VICTOUHMK 3a0aHmst 1 [0] No function - HeT (He ncnonb3yeTcA, MHaye 3alaHNeM Ha CKOPOCTb BYAeT CIYXWTb
A CyMMa 3afjaHui oT NcTouHnkos 3-10, 3-15 1 3-16)
3.16* | VIcTOunVK 3a0aHVs 2 [0] - No function — HeT (He ucnonb3yeTcs, Haue 3aaHNEM Ha CKOPOCTb ByLlET CITYXNTb
A CyMMa 3afilaHuin OT UCTOYHMKOB 3-10, 3-15 1 3-16)
DyHKLVA LUGPOBOTo BXoAa [0] No function - He ncnonb3yeTcs (MHaye NO 3aBOACKUM YCTaBKam GyHKUMA Bblber MH-
5-12% KXEM:a z;l n;)VLT HVACgasic BEPCHBIN — TO €CTb, KOrAa Ha Knemme 27 HeT curHana ¢ 12 Knemmbl MEXaHN3M B Bblbere.
A (KomaHAa CTapT UrHopupyeTcA))
5-40.0 | OyHKuya pene 1 [6] Running no warning — npuBoA OCTaHOBJIEH UK B aBapun (MCNONb3yeM MHBEPCHbIN
) y (HOPManbHO 3aKPbITbIN) KOHTAKT)
1-00* | Pexum KOHUrypmpoBaHus [3] Process — pexxum [N perynatopa
6-12 K. 53 HU3K HANDSHKEHME [4] MA — HVXKHUI rana3oH aHanoroBoro BxoAa 1. (HYKHUIM ypoBeHb CUrHana yKasaH Ha
’ P JaTumke)
[20] MA - BbICOKMIA frana3oH aHanorosoro Bxoga 1 (BepXHUM ypoBeHb CMrHana ykasaH
6-13 Kn. 53 BbICOKOe Hanps»keHne Ha paTuntke)
6-14 Kn. 53 Hi3k 3a5aHie [0] - Hu3Koe 3afaHMe aHanoroBoro Bxofa 1 (HMKHUI ypoBEHb U3MEPAEMOro napameTpa
’ yKasaH Ha JaTuuKe)
6-15* | Kn.53 Bbicokoe 3agaHue [10] - BbicoKOe 3agaHme aHanorosoro Bxoga 1 (BepxHuii ypoBeHb M3MepAeMOoro napame-
’ Tpa yKasaH Ha faTuuke)
7-20* (lflq;T:;E'?lf(\Aci)cfong?i\ljev)l per. [1] Analog input 53- aHanoroBbliii Bxog 1 Knemma 53
[0] HopManbHBI (CKOPOCTb MexaHn3Ma bosbLue NPK + OLWMOKe (3aaHNe — CUTHaN C AaTunKa))
7.30 Hopm/vHB. pex. paboTbl per. (naBneHme)
(ans VLT Micro Drive) [1] MHBepCHBIN (CKOPOCTb MeXaHU3Ma MeHbLLE NPK + olNbKe(3agaHme — CUrHaN ¢ AaTurKa))
(remneparypa)
7-33% ?qi:ﬂ\?gu’;ﬂl???j;n;eryﬂ- [1] - HacTpauBaeTca gna npumeHeHna
7-34% (l/'lq:;e\r/pL.T_nMngd)brr:ye;) eryn. [8] - HacTpavBaeTca Ans NpYMeHeHKs
20-00* (VJIICJ_IT:;E.II/_I ESXCAQZS?J)/I per. [1] Analog input 53 — aHanoroBbI BxoA 1 knemma 53
[0] HopMmanbHBI (CKOPOCTb MexaHn3Ma bosbLue NPK + OLWMOKe (3aaHNe — CUrHaN C AaTunKa))
20-81 Hopm/uHB. pex. paboTbl per. (naBneHme)
(ana VLT HVAC Basic) [1] uHBepCHBI (CKOPOCTb MEXaHU3Ma MeHbLLE NPU + olnbKe(3agaHme — CUrHan ¢ AaTurKa))
(temnepartypa)
20-93* (I"Iqic;n\;)l?rumK/cA)zd)ngc}:))eryn. [1] - HacTpamBaeTca gna npumeHeHNs
20-94* (I/'Iq:;e\r/pL_arnH\ljzzd)B.al'lli/l)peryn. [8] - HacTpamBaeTcA ANA NpUMeHeHWA
3-10.0* | 3amanme 3apaHue B % ot 3-03 - 3afjaHMe YPOBHA Ha noaaepKaHue B % OT MaKCMManbHOTro
) A 3HaueHuA

* O6a3aTenbHO BBEANTE/NPOBEPLTE 3HAUEHNA STUX MAPAMETPOB.

Hactpoliika koa¢ppuumenTtos MU perynaTtopa

1. YctaHoBuTe 7-34 = 9999, 7-33 = 0,3 [1NaBHO yBenunumnBamTe 3Hau. 7-33 10 NOABNEHUS aBTOKONE6GaHUIA.

2. CHu3bTe 3Hau. 7-33 Ha 40% 1 3aduKcHpyinTe.

3.MNpw HaiaeHHOM 3HauyeHWK 7-33 ycTaHoBUTE 7-34 = 20 1 CHUKaITe [0 NOoABNEHNA KonebaHni nnm oueHb 60NbLIOTO NepeperynnpoBaHus.
4.YBenuubTe 3Hau. 7-34 Ha 25% 1 3aduKcmpynTe.
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Ta6n. 3.9

Ne
nap MapameTp TpebyeTcs yCTaHOBUTb 3HaueHne
0-10 | AKTMBHbII Ha6op [9] Multi Set-up- pa6oTa c HecKonbKUMU Habopamn napameTpoB
HacTpoiiku gns nepBoro Ha6opa napameTpoB (aBTOMaTUUYeCKIIi pexXunm)
BbinonHnUTL NpeABopuTENbHYI0 HACTPOUKY No pasgeny «HauanbHoe napameTpu-
poBaHue npeo6pa3zoBaTens 4acToTbl 1 6a3oBblie NapaMeTpbl» (CTpaHULbI 50-51)
3-02 | MwuH.3agaHve [0] MuH. pabounii ypoBeHb 1M MVH YPOBEHb CHrHana ¢ jaturka (CM. MapKMpPOBKY AaTuiKa)
3-03 Makc. 3agaHune [10] makc. pab. ypoBeHb 1nun Makc ypoBeHb CYrHana C Jatumka (CM. MapK1pOBKY AaTunKa)
3415 VICTOUHIK 337aHNA 1 [0] No functlovn — HeT (He ncnonb3yeTcA, MHaue 3alaHNeM Ha CKOpPOCTb BYAeT CIYXWTb
CyMMa 3ajaHui oT nctoyHnkos 3-10, 3-15 n 3-16)
3-16* | VIcTouHvK 3a5aHus 2 [0] No functlovn — HeT (He ncnonb3yeTcs, MHaye 3ajlaHNeM Ha CKOPOCTb ByaeT CyXnTb
CyMMa 3afilaHuii OT UCTOUYHMKOB 3-10, 3-15 1 3-16)
[2] - coast inverse — He ncnonb3yeTcs (MHaye Mo 3aBOACKMM YCTaBKam GpyHKLUs Bblber
+ | @yHKUMA undposoro Bxoga .
5-12 KneMMa 27 VHBEPCHbIN — TO eCTb, KOr4a Ha Knemme 27 HeT CUrHana ¢ 12 KneMmMbl MeXaH13Mm B Bblbere.
(komaHAa CTapT UrHopupyeTcs))
5-11% (:)g:;:;lﬁ;md)posoro BXORa [23] - set up select bit 0 - BbIGOP Habopa NapameTPOB ANA PEXMMOB aBTOMAT/PyYHOIA
5-40.0 | OyHKuwA pene 1 [2] Drive Ready — npuBog rotoBs k paboTte/ HaxoguTca B paboTe. 3eneHas namnouka, o6o-
3Havatowas, uto Ha MY nogaHo NUTaHKA 1 OH FOTOB K paboTte/paboTaeTt
6-91 AHanoroBblli BbIxog [12] Feedback - curHan obpaTtHown cBA3mn
2-10 DyHKUMA TOPMOXKEHNA [1] Resistor brake - TopmoXeHne TOPMO3HbIM PE3UCTOPOM
1-00* | Pexum KOH$UrypupoBaHus [3] Process — pexum [TV perynatopa
WcTounnk OC gna MU per. . .
20% —
7-20 (anA VLT Micro) [2] Analog input 60 — aHanoroBbIli Bxof 2 kKnemma 60
730 [0] HopMmanbHbI (CKOPOCTb MexaHn3Ma bosibLUe NPY + OLIMOKE (3aiaHNe — CUIHaN C AaTunKa))
(naBneHue)
7-33* | Hopm/vHB. pex. paboTsbl per. [1] - HacTpamBaeTca gna npuMeHeHuA
7-34* | Mponopu. ko3¢ N peryn. [8] — HacTpanBaeTca AnA NnpuMeHeHUA
0 - - [»)
3-10.0 | Wnterpan. kosd. MM peryn, ::g:::“e: % oT 3-03 - 3apjaHNe YPOBHA Ha nopAaepKaHue B % OT MaKCMMaNnbHOro

* O6a3aTenbHO BBEANTE/NPOBEPLTE 3HAYEHUA STUX NAPAMETPOB.
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Ne
nap MapameTp TpebyeTcs yCTaHOBUTb 3HaueHne
0-10 | AKTMBHbII Ha6op [9] Multi Set-up- pa6oTa c HecKonbKUMU Habopamn napameTpoB
HacTpoiiku gnsa BToporo Habopa napameTpoB (py4HOi1 peXxum)
BbIinonHUTb NpeABOpPUTENbHYIO HAaCTPOIKY Nno pasaeny «HauanbHoe napameTpum-
poBaHue npeo6pa3zoBaTens 4acToTbl 1 6a3oBblie NapaMeTpbl» (CTpaHULbI 50-51)
3-02 | MwuH.3agaHve [0] MuH. pabounii ypoBeHb 1M MVH YPOBEHb CHrHana ¢ jaturka (CM. MapKMpPOBKY AaTuiKa)
3-03 Makc. 3agaHune [10] makc. pab. ypoBeHb 1nun Makc ypoBeHb CYrHana C Jatumka (CM. MapK1pOBKY AaTunKa)
3-15 NcTouHMK 3apanma 1 [1] Analog in 53 3agaHue no aHanorosomy Bxogy 1
3416 | VICTOUHUK 3a7aHNA 2 [0] No functlovn — HeT (He ncnonb3yeTcs, MHaye 3ajlaHMeM Ha CKOPOCTb ByaeT CyXnTb
CyMMa 3ajaHuni oT nctouHnkos 3-10, 3-15 1 3-16)
[2] - coast inverse — He ncnonb3yeTcsa (MHAYe Mo 3aBOACKMM YCTaBKam GpyHKLUs Bblber
+ | @yHKUumA undposoro Bxoaa y
5-12 Knemma 27 VHBEPCHDI — TO CTb KOTrAa Ha KneMme 27 HeT curHana ¢ 12 KneMmbl MeXaHu3M B Bblbere.
(komaHpa CTapT UrHopupyeTcs))
) . .
5-11* Kny:“:::s;;md)poeoro BX0Aa [23] - set up select bit 0 - BbiGop Habopa NapaMeTPOB AJIA PEXKMMOB aBTOMAT/PYYHOIA
5-40.0 | Oynkuna pene 1 [2] Drive Ready - npuBog rotoBs K pabote/ HaxoguTca B paboTe. 3eneHas namnouka, o6o-
3HavaloLas, uto Ha MY nogaHo NUTaHKA 1 OH FoToB K paboTte/paboTaeTt
6-91 AHanoroBbIl BbIXxog [12] Feedback - cvrHan obpaTHol cBA3U
2-10 | ®yHKUMA TOPMOXKEHNA [1] Resistor brake — TopmoxeHrie TOPMO3HbIM Pe3NCTOPOM
1-00* | Pexxum KOH$UrypupoBaHua [3] Process — pexum N perynatopa
6-12 KA. 53 HU3K HanpAXeHue [0] B — HYXHWIN Anana3oH aHanorosoro Bxofa 1. (HUKHWIA YPOBEHb CUrHaNa ykKasaH Ha
naTtunke)
6-13 KA. 53 BbICOKOE HaNpXeHite [10] B - BbicOKUI Arana3oH aHanorosoro Bxoga 1 (BepXHWUi ypoBeHb CMrHana ykasaH Ha
naTtunke)
614 | Kn.53 sk 3agaHve [0] - H13KOoe 3apaHre aHanoroBoro Bxoaa 1 (HMXKHUIA ypOBEHb N3MePAEMOro NnapameTpa yKa-
3aH Ha JaTuuKe)
6-15* | Kn. 53 Bbicokoe 3anatie [10] - BbicOKOe 3ajaHVe aHanoroBoro Bxoaa 1 (BepXHUiA ypoBeHb N3MepPAEMOro napame-
Tpa yKa3aH Ha faTuuke)
n C M per. . .
7-20% (A;T:;J/ETW;/I?crong?ive) per, [2] Analog input 60 — aHanoroBbil Bxof 2 knemma 60
7.30 Hopm/1HE. pex. paBoThi per. [0] HopmanbHbI (CKOpPOCTb MexaHn3Ma bosblue Npu + OLWMOKe (3aiaHNe — CUrHan C AaTunKa))
(maBneHue)
7-33* | Mponopu. ko3¢ N peryn. [1] - HacTpamBaeTca gnA NpUMeHeHns
7-34* | WHTerpan. koa¢. [N peryn. [8] - HacTpauBaeTca AnA NpyMeHeHnA

* O6a3aTenbHO BBEANTE/NPOBEPLTE 3HAYEHUA STUX NAPAMETPOB.
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Ta6n.3.10

Ne
nap Mapametp TpebyeTtca ycTaHOBUTb 3HaueHue
0-10 | AKTMBHbIN Ha6op [9] Multi Set-up- pa6oTa c HeckonbKumMmu Habopamn napameTpoB
HacTpoiiku ana nepsoro Ha6opa napameTpoB (aBTOMaTU4YECKIIl pexXnm)
BbinonHnUTbL NpeABOpUTENbHYI0 HACTPOUKY No pasaeny «HauanbHoe napameTpm-
poBaHue npeo6pa3zoBaTens YacToTbl M 6a3oBblie NapaMeTpbI» (CTpaHULbI 50-51)
3-02 MwuH. 3apaHmne [0] MrH. pabounin ypoBeHb 1M MV H YPOBEHb CUrHana ¢ Aatumka (CM. MapKMpOBKY AaTumnKa)
3-03 Makc. 3agaHue [10] makc. pab. ypoBeHb 1N Makc ypoBeHb CUrHana c fatumka (CM. MapK1poBKY AaTunKka)
315 VICTOUHMK 3372HNA 1 [0] No functlovn — HeT (He MCMonb3yeTCs, MHaye 3ajaHNeM Ha CKOPOCTb ByAeT cnyXuTb
CyMMa 3ajaHui oT NctouHnkos 3-10, 3-15 n 3-16)
316 | VICTOuHMK 335aHNA 2 [0] No functlop — HeT (He NCnonb3yeTcA, MHaue 3alaHNeM Ha CKOPOCTb ByaeT ClyXnTb
CyMMa 3afiaHunin OT NUCTOYHMKOB 3-10, 3-15 n 3-16)
[2] - coast inverse — He ncnonb3yeTca (MHaye No 3aBOACKMM ycTaBKam GpyHKLMA Bbiber
+ | ®yHKUMA undposoro Bxoga .
5-12 KneMma 27 WNHBEPCHbIV — TO eCTb, KOrAa Ha KfleMMe 27 HeT cUrHana, ¢ 12 Knemmbl MexaHn3Mm B Bbibere
(komaHpa cTapT UrHopupyeTcs))
5-11* fﬂy;:::;;;md)posoro BXOoRa [23] - set up select bit 0 - Bbi6op Habopa NapaMeTPOB AA PEXKMMOB aBTOMAT/PYUHOI
5-40.0 | OyHkunA pene 1 [2] Drive Ready - nprBoa rotoB k paboTte/ Haxonmtca B paboTe. 3eneHasn fnamnouka, 06o-
3HauatoLas, 4Tto Ha MY nogaHo NUTaHKA 1 OH rOTOB K paboTe/paboTaeT
1-00* | Pexum KoHUrypmnpoBaHusa [3] Process — pexxum [T perynatopa
WNctounuk OC gna MU per. . .
- * -_—
7-20 (377 VLT Micro Drive) [2] Analog input 60 - aHanorosbI BXog 2 kKnemma 60
730 Hopm/1HE. pex. paBoThi per. [0] HopMmanbHbIl (CKOPOCTb MexaHn3Ma 6oblie Npu + ownbKe (3agaHne — curHan ¢ gat-
yuKa)) (naBnexHue)
7-33* | Mponopu. ko3¢ N peryn. [1] - HacTpamBaeTca gnA NpUMeHeHNs
7-34* | WHTerpan. koa¢. [N peryn. [8] - HacTpauBaeTca AnA NprMeHeHnA
0 - - ()
3-10.0* | 3apamve ::g::::: % oT 3-03 - 3ap;aHNe YPOBHA Ha nopAepKaHne B % OoT MaKCMManbHOro

* ObsasaTenbHO BBeAMTE/MPOBEPbTE 3HAYEHMA STUX NaPaMeTPOB.
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Ta6n. 3.11

TpebyeTcs ycTaHOBUTb 3HaUYeHUue
Ne
nap Mapamerp BbINONHMTL NPeABOPUTENbHYIO HACTPOIIKY No paspeny «HauanbHoe napameTpm-
poBaHue npeo6pa3zoBaTens YacToTbl M 6a3oBble NapaMeTpbi» (CTpaHuLbl 50-51)
3-02 MwuH. 3apgaHne [0] MMHMManbHOe 3afaHre YacTOTbl BpaLLeHnA
3-03 Makc. 3agaHune [50] makcumanbHoe 3afjaHune YacToTbl BpaLleHus
35 VCTOUHVK 3a3aHMA 1 [0] No functlovn — HeT (He MCcnonb3yeTcA, MHaye 3ajaHNeM Ha CKOpPOCTb ByAeT cnyXuTb
CyMMa 3ajaHuni oT NctouHnkos 3-10, 3-15 n 3-16)
316 | VICTOuHMK 337aHNA 2 [0] No functlovn — HeT (He NCNonb3yeTcs, MHaYe 3aflaHMeM Ha CKOPOCTb ByfeT CNyXnTb
CyMMa 3ajaHui oT NCTouHnKkos 3-10, 3-15 1 3-16)
5-10 DyHKuwA u$poBoro BxoAa [8] - Start - komaHAa Ha cTapT (knemma 18)
Knemma 18
5.15% OyHKUMA undpoBoro Bxoaa [2] - Coast inverse — Bbiber MHBEPCHDIV — TO €CTb, KOrAa Ha Knemme 27 HeT CUrHana me-
Knemma 33 XaHW3M B Bblbere. (KoMaHAa CTapT UrHopupyeTcs))
5-40.0 | OyHkuna pene 1 [2] Drive Ready - npuBog rotoB K pabote/ Haxogutca B paboTe. 3eneHas namnouka, o6o-
3HauaroLwas, 4to Ha MY nogaHo NUTaHMA 1 OH rOTOB K paboTe/paboTaer.
QOyHKUMA pene 2 (pene go-
5-40.1 CTynHo Ha VLT HVAC Basic) [9] Alarm - aBapua (KpacHasa namnouka) NpeobpasoBaTtesib HAXOAUTCA B aBapuUni.
512 OyHKUMA UMdp. Bx, 27 [17] Preset ref bit 1 — npepycTaHoBneHHoe 3agaHune 6wt 1 (6UT 1 BbIGOP CKOPOCTU, NP
3amblkaHun T2 n T1 BpaLyeHme co ckop. 2)
5-13* | ®yHKuma yndp. Bx. 29 [18] Preset ref bit 2 - 61T 2 BbIGOpa ckopocTU
5-11* | OyHkumA undp. Bx. 19 [16] Preset ref bit 0 — 61T 0 BbIGOpa ckopOCTU
3-10.1* | OuKcnpoBaHHadA cKopocTb 1 [0] CkopocTb B % OT 3-03 — 0CTaHOB Npu cpabaTbiBaHUM JaTuMKa 1
3-10.2* | @uKcMpoOBaHHasA CKOPOCTb 2 [60] CkopocTb B % oT 3-03 — onTManbHas CKOPOCTb Npu cpabaTbiBaHMM AaTumKa 2
3-10.3 | ®ukcnpoBaHHaa CKOPOCTb 3 [90] CkopocTb B % OT 3-03 — CKOpOCTb 6bICTPOro Habopa Npu cpabaTbiBaHUN faTumMKa 3
3-10.4 | OuKcmpoBaHHas CKOpoCTb 4 [100] CkopocTb B % oT 3-03 — MaKcManbHas CKOPOCTb Npu cpabaTbiBaHUU AaTumKa 4

* O6A3aTenbHO BBe,El,I/ITe/I'IpOBepre 3HayeHNA 3TUX NapamMeTpoB (3HaueHmA aTnx napameTpoB MOryT OoTIn4aTbCA OT 3aBO,EI,CKI/IX).
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4, inTerpauus npeobpasoBartens YacToTbl
B CUCTEMbI YNPAB/IEHNA 3haHNEM

"

.‘.. 3 =
.;"-;I‘j

e

O6blyHO ynpaBneHre npeobpasoBa-

Tenem vactoTbl (MY) ocywecTenseTcs

nocpeacTBOM LUGPOBbLIX U aHANOro-

BbIX BXO[OB, @ CUrHaNbl COCTOSAHUA

nprBofa BbIBOASTCA Yepes Nporpam-

MUpyeMble pene.,

Takor nogxop TpebyeT AONONMHUTENBHbIX

JIMHWIA CBA3W U OFPAHNYMBAET UCMONb30-

BaHve QyHKUMOHana npeobpasosarens

YacToTbl.

CywwecTByeT BO3MOXHOCTb MOHUTOPUIH-

ra 1 ynpaeneHusa npeobpasoBaTenem

YacToTbl MO TaK Ha3blBaeMOW MONEBOM

LUMHE AaHHbIX (PM3MUECKN — 5TO OAUH Ka-

6enb — nHTepdeiic RS-485 - ¢ BuTON Na-

pOI4, MO KOTOPOMY MepeatoTCs aHHble,
3aKOAMPOBaHHbIE MO CreLuanbHbIM Npa-

BWTaM — MPOTOKOJ1 Nepefayun AaHHbIX).

Mcnonb3oBaHne NoneBoON LWWHbI AaH-

HbIX NO3BONSAET:

« 3HAUUTEJIbHO COKPATUTb PAcXofdbl Ha
Kabenb;

+ COKpaTWTb KOMNYECTBO BXOAOB/Bbl-
XO[0B KOHTpOJINIepa aBTOMaTHKK Ana
yrNpaBfieHNss 1 MOHUTOPWHra npeo-
6pa3oBaTesia YacToTbl;

* ICMOJb30BaTb LNPPOBbIE 1 aHANOro-
Bble BxogAbl/Bbixogbl MY gna pacwm-
peHns BXOAOB/BbIXOAOB KOHTpOJIIe-
pPOB aBTOMaTUKMN.

88004

NHTerpauma MY «[daHdocc» B aBTOMa-
TU3NPOBAHHbIE CUCTEMbI YMpaBieHNA
(06bmeH MHbOpMaumen No WrHe AaH-
HbiX RS-485) moxeT ocyllecTBNATbCA
KaK Ha YpPOBHE NpPOrpammupyemoro
NOTrMYEeCKOro KOHTposnepa, Tak U Ha
yposHe SCADA (cuctema MOHUTOPWH-
ra v ynpaBneHUs TeXHONOrMYeCckum
npoweccom).

B Tabnuue 4.1 npuBepeH nepeyeHb
NPOTOKONOB Mepefayn AaHHbIX, Noa-
LepXnBaeMbix npeobpasoBaTenamu
yactotbl cepun VLT HVAC Basic Drive
FC 101, VLT Micro Drive FC 051. Nepe-
Jlaya AaHHbIX OCYLLeCcTBAETCA MO WH-
Tepdency RS-485.

Bbibop npoTokona ocyulecTBnAeTcA
Ha OCHOBaHMM MNPOTOKONA, KOTOPbLIN
MOALEPXKNBAETCA APYrMMK  yCTPOW-
cTBamMy ynpasneHusa (KOHTponnepsl
VHXEHEPHbIX CUCTEM, XONMOAMUMbHbIE
MaLWVHbIl, TepMMKHanbl OTOOparkeHUn
uHdopmaLmm n gp.).

Mpu oTcyTcTBUM Tpebyemoro npoto-
Kona B cnucke nogaepxusaembix VLT
HVAC Basic Drive FC 101, VLT Micro
Drive FC 051 BO3MOXHO MCMOJSIb30Ba-
HUWe crneyunanbHbiX KOHBEPTEPOB/LWIIIO-
30B [aHHbIX, KOTOpble WMPOKO npes-
CTaBJieHbl B cermeHTe obopynoBaHuA
ANA NPOMbILIEHHO aBTOMaTM3aLUuun.

Ta6nuua 4.1
MpoTokon VLT HVAC Basic Drive FC 101 VLT Micro Drive FC 051
FC + +
ModBus RTU + +
BACnet MSTP + -
L&S FLN + -
MetaSys N2 + -

MomMumo npeobpa3oBaHUs  MPOTO-
KONMOB LUJI03/KOHBEPTEP MOXET OCy-
WeCcTBNATb Npeobpa3oBaHue WHTep-
denca cBasn.

Honycmum Ha obvekme Heob6x00UMO
nook/oYUMs  npeobpasosamens 4a-
cmomel VLT Micro Drive FC 051 k cemu
nepedayu O0aHHbix BACnet Ethernet IP.
Nwem koHesepmep npomokonos BACnet
IP 8 npomokon ModBus RTU. BapuaHr-
mel  ycmpolicme npedcmassieHsl  Ha
catimax npousgooumereli ycmpolicma
npomsiwieHHoU dsmomamusayuu 8
pasdene — KoHsepmepbl npomokosos
(Gateway).

Kak npumep http://icp-das.ru/catalog/
industrial_communication/gateway/

[lnAa nonyyeHus nonHowm MHpopmaunn
no opraHusauum paboTbl LWKWHbI JaH-
HbIX NpeobpaszoBaTtenen YactoTol VLT
HVAC Basic Drive FC 101, VLT Micro
Drive FC 051 pekomeHpayeTca obpa-
TUTbCA K PYKOBOACTBAM MO NPOEKTU-
pPOBaHMIO N MPOrpPaMMMNPOBAHNIO CO-
OTBETCTBYIOLLMX YCTPOWCTB.

[lokymeHTauua npegocTaBneHa
Ha odULMaNbHOM CaliTe KOMMAHWK
Danfoss http://www.danfoss.com/
Russia/BusinessAreas/
DrivesSolutions/Documentation/
Technical+Documentation.htm

Ne dok.: MGO2K150 — Pykosodcmeo no
npoekmuposaHuto VLT Micro Drive
Pazden 8 — YcmaHoska u Hacmpolka
RS-485

Ne dok.: MG02C550 - Pykogodcmeo no
npozpammuposaHuto VLT Micro Drive
Pazden 5 - MepeyeHb napamempos

Ne dok.: MG18B150 — PykosoOcmeo no
npoepammuposaHuto VLT HVAC Basic
Drive

Pa3zden 3.8 — CeA3b U OONOIHUME IbHbIE
ycmpoticmea

Pasoen 5 - [MepeueHb napamempos

Takxe JONONHUTENBbHYIO MHOOPMALIMIO
Bbl MOXeTe HalTK Ha cneuunannsnpo-
BaHHOM cCalTe oTaena CUIOBON dMeK-
TpoHukmM «daHdocc» www.drives.ru
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4.2 NnTerpaums npeobpasoBatens 4actoTbl no npotokony Modbus

MODBUS RTU (Remote Terminal Unit = gucTaHUMOHHbIV TepMUHanN) NpefHa3HauYeH ANA OCyLLeCTBAEHMA CBA3M C JI0ObIM
KOHTPONNEPOM, KOTOPbIA NogLeprKnBaeT MHTEPPENCHI, yKa3aHHble B HaCcToALEM JOKyMmeHTe. [TpegnonaraeTca, 4to nosb-
30BaTesb NOMHOCTbIO OCBEAOMIIEH O BO3MOXKHOCTAX N OrPaHMUYEHNSAX KOHTpOiepa.

Ons npotokona Modbus Bo Bcex npeobpa3oBartensx Yactotbl [JaHpocc no ymonyaHuo BCTpoeH RS 485 untepdeiic. Mak-
CUMasnbHaA CKOPOCTb Nepefayn AaHHbIX MO NPOTOKOY MOXET BapbMpOBaTbCA B 3aBUCMMOCTM OT Mogenu u sepcuu MO MY.
[nAa HafeXHOro coefiHEHNA CKOPOCTb OObIYHO He JoMxKHa npesbiwaTth 38400 6op, ycTaHOBNEHHAsA CKOPOCTb MO yMOn-
YaHuto — 9600 604. YTobbl paspewnTb cBA3b No npoTokony Modbus RTU Ha npeobpa3oBaTene yactoTtbl VLT, ycTaHOBUTE
cnepylolme napameTpbl:

Homep napametpa | HaumeHoBaHue napameTpa YcTraHoBKa
8-30 MpoTokon Modbus RTU
8-31 Appec 1-247
8-32 CKOpOCTb faHHbIX nepepaun 2400 - 115200
8-33 BuTbl KOHTPONA YeTHOCTU / cTONOBbIE 6UTbI | KOHTPONb MO HEYETHOCTH, 1 CTONOBLIN BUT (MO YMONYaHWIO)

Hanagky MY VLT, He o6opynoBaHHbix noptom USB, ansa ceasun no Modbus Heobxoanmo npoBOAUTb C MAHENN OnepaTopa,
Tak Kak RS 485 nopt 6yneT 3aHAT nog ModBus v MY 6yneT He goctyneH gns ceasu ¢ MK no FC npoTtokony (napametp 8-30).

KoHTposnnepbl HaCcTpamnBaloTca Ha cBA3b no cet Modbus B pexrme RTU (AMCTaHLMOHHOIO TEPMIHANA), MPY STOM KaXablii
8-61TOBbI 6alNT cofepPKUT ABa 4-6UTOBbIX LWECTHaZLaTePUUHbBIX CMMBOSA. HuKe nokasaH popmart Kaxkgoro 6anta.

CrapToBbIi BbuT gaHHbIX Cron/ Cron
6ur YEeTHOCTb
Cnctema KoanpoBaHmA 8-6MTOBan ABOUYHas, WecTHaauaTepuyHas 0-9, A-F. [1Ba wecTHaguaTepMYHbIX CUMBONa,

KaXk[ bl 3 KOTOPbIX COAeP>KUT 86MTOBOE MNoe coobLeHus

BuTbl B 6anTte 1 cTapTOBbIA 6UT 8 GUTOB AAHHbIX, CHAUasa NoChINIAeTCA MAAALWNIA 3HaYaLWmMn 61T 1 6UT ANA
KOHTPOJIAl MO YETHOCTU/HEUETHOCTU, 63 61Ta YETHOCTM 1 CTOMOBBIV BUT, €C/IN KOHTPOJIb MO
YETHOCTY UCMOJb3YyeTCs, 2 CTOMOBLIX 6UTA, €CNIN HE UCNOJb3YEeTCS.

Mone o6HapyxeHnsa ownboK Linknuueckunin KoHTponb n3osiTouHocTr (CRC)
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Kopbl pyHKuuii, nogaepxmBaembie Modbus RTU
Mpotokon Modbus RTU noaaep»nBaeT NCNosb3oBaHMe CIeAyoWmnx Kogos GyHKLMIA B none
byHKLMK coobLieHms:

QyHKUMA Kop dyHKUMMN

CumTaThb C KaTyLLKK 1 hex

CynTaTb C PErMCTPOB BPEMEHHOTO XPaHEHNA 3 hex

3anucaTb Ha OfHY KaTyLIKY 5 hex

3anucaTtb B O4MH perucTp 6 hex

3anncaTb Ha HECKOMbKO KaTyLlek F hex

3anucatb B HECKOJIbKO PerncTpos 10 hex

BbI3BaTb CUETUMK COOLITUI CBA3M B hex

CoobWnTb NAEHTNG. HOMEP NOAUYVHEH, YCTPOCTBA 11 hex

DyHKUMnA Koa ¢yHKUuN Koa nogdyHkuun NoadyHKuuAa
OnarHocTtumka 8 1 MNepesanycTutb CBA3b

2 Bo3BpaTuTb PerncTp ANarHoCTnkn
10 OumnCTUTb CYETUMKI U PEFUCTP ANATHOCTUKN
1 Bo3BpaTuTb cueT coobLieHnin, NnepegaBaemMbix Mo WuHe
12 Bo3BpaTuTb CUET OLIMGBOK CBA3M MO LWKHE
13 Bo3BpaTWTb CUET UCKNIOUMTEbHbBIX OLUMOOK LNHBI
14 Bo3BpaTuTb cueT COO6LEHN MOJYUHEHHOTO YCTPOMCTBA

UckniountenbHble KOAbI

B cnyuae own6KM B Nose faHHbIX OTBETHOMO COOOLLEHNA MOTYT MOABAATLCA MEPEUNCTIEHHBIE HUXKE UCKITIOUUTENBbHbBIE KOAbI.
MonHoe onncaHne CTPYKTYpbl UCKNIOUNTENIBHOTO (T.€. OLINMOOYHOr0) OTBETA NprBeeHO B pasgene «CTpyKTypa Kagpa coob-
weHna Modbus RTU, MNone ¢pyHKLmm»,

UckniountenbHbIn Kon OnuncaHne NCKNKYNTENIbHOIO Koaa
B NoJie AaHHbIX (AeCATUYHDIN)

00 Wcnonb3yembii HOmep napameTpa He cylecTByeT
01 OTcyTCTBYET JOCTYN K NapameTpy AndA 3anncu
02 3HauyeHMe JaHHbIX NPeBbIWaeT Npegesbl NnapameTpa
03 Ncnonb3yemblin HUXKHUIA MHOEKC He CyLiecTByeT
04 Tvin napameTpa He ABNAETCA MacCMBOM.
05 Tvin AaHHbIX He cornacyeTca C Bbl3BaHHbIM NapameTpom
06 Tonbko cobpoc
07 N3meHeHne He gonyckaeTca
11 Het goctyna ana 3annucu
17 B Tekyliem pexkmume n3meHeHue gaHHbIX B BbiI3BaHHOM NMapameTpe HEBO3MOKHO
18 Opyras ownbka
64 HenpaBunbHbIN agpec gaHHbIX
65 HenpaBunbHasa gnvMHa cooblieHuns
66 HenpasunbHaa AnvHa AaHHbIX AN UX 3HaYeHne
67 HenpaBunbHbi Kog GyHKLMUN
130 OTcyTCTBYET JOCTYN MO LUWHE K Bbl3bIBAEMOMY MapameTpy
131 N3meHeHVe faHHbIX HEBO3MOXHO, MOCKOJbKY BblOpaHa 3aBOfCKas HaCcTpoliKa
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Homep napametpa (PNU) nepeHocutca n3 agpeca perncrpa, cogeprkallerocs B UnTaemMmom 1ian 3anmcbiBaeMom coobLeHnn
Modbus. Homep napameTtpa nepepaetca B coobweHne Modbus Kak gecatnuHoe uncno, pasHoe 10 X HOMep nNapameTpa.
Hymepaums permctpoB HaunHaetcs ¢ 0, B TO BpeMs, Kak napameTpbl € 1. B 60NbLUMHCTBE KOHTPOMIEPOB He NPeayCMOTPEHO
aBTOMAaTMYeCKoe BblunTaHue 1, MOSTOMY HEOOXOAUMO BblUECTb €e U3 afgpeca npu ero pacyete. Mpumep: Mapametp 3-10.0
6ynet umeTb agpec B ModBus 310.0*10-1=3099=C1B hex.

Pa3nunuHble aTpmbyTbl KaXkAoro napameTpa NpefcTaBineHbl B PYKOBOACTBE MO NPOrpaMMUpoBaHmio. NockonbKy 3HauyeHne
napameTpa MOXHO MepechifiaTb TOJIbKO Kak Liesioe YACo,

ANA nepecbUKn APO6HOI YacTn YUCa NoCsie AeCATUYHON 3anATOW CneayeT NCNob30BaTb KO3¢-

duumeHT NnpeobpazoBaHus. CM. pyKoBOACTBO MO NPOrpaMMUPOBaHII0 COOTBETCTBYIOLLEro NpeobpasoBaTens.

CTaHpapTHbIE TUMbI JaHHbIX

CTaHgapTHbIMK TUNaMK AaHHbIX ABAATCA int16, int32, uint8, uint16 n uint32. OHM xpaHATCA Kak pernucTpbl 4x (40001 -
4FFFF). YteHne napameTpoB npoussoantca ¢ nomoubio dbyHKumm 03HEX «CunTaTh C permcTpoB BPeMEHHOro XpaHeH .
3anncb NapameTpoB ocCylecTBAAeTCA C nomoLlbio GyHKUMn 6HEX «3apaTh 3HaueHne ogHOro perncrpa» Ana ogHoOro perv-
cTpa (16 6uTOB) M PyHKUMK TOHEX «YCTaHOBUTb 3HAaUEHMA HECKONBbKMX PErMCTPOB» A5t ABYX PErMCTPOB (32 6uTa). [lnanasoH
CUMTbIBAEMbIX pa3mepoB: oT 1 perncTpa (16 6utos) fo 10 perncTpos (20 cUMBONOB).

HectaHpapTHble TUNbI faHHbIX

HecTaHgapTHble TUMbl AaHHbIX — TEKCTOBbIE CTPOKW; OHW XPAHATCA Kak pernctpbl 4x (40001 — 4FFFF). MapameTpbl cumnTbl-
BatoTcA ¢ nomoubio GyHKUun 03HEX «CunTaTh perucTpbl BPEMEHHOIO XpPaHeHUA» 1 3aMnCbiBalOTCA C NOMOLLbIO GYHKLUN
10HEX «3afaTtb 3HaYeHMA HECKONbKMX PErncTpoB». [lnana3oH cunTbiBaeMbIX pa3mepoB: oT 1 pernctpa (2 cumeona) go 10
peructpos (20 cumBonoB).

OnucaHne
J7a dyHKUMA yCTaHaBNVBaeT 3HaUYeHVe B O4HOM PErNCTpe BPEMEHHOIO XPaHEHMA.

3anpoc

3anpocHoe cooblieHre onpeaenseT yCTaHaBNMBAEMOE 3a[laHe perncTpa.

AQpeca permcTpoB HauMHalTCA C HYJIEBOTO, T.€. agpecom perucTtpa 1 6yaet 0.

Homepa napameTpoB Hy>KHO YMHOXWTb Ha 10. T.e. napameTp 1-24 6yget nmeTb agpec 1-24*10-1 = 1239 = 4 DC HEX.

HanmeHoBaHue nonsa Mpumep (HEX)
Appec nogunHeHHoro yctponcTtaa 01 01
OyHKUMA 06
Agpec peructpa Hl 04
Appec pernctpa LO DC
YctaHaBnvBaemble faHHble HI 00
YcTaHaBnuBaemble gaHHble LO 64
KoHTponb owmnbok (CRC) -

YcTaHOBNEHHbIE 3HAYEHMA NEPEBOANM B LUECTHAALATUPUYHYIO CUCTEMY C YYETOM NepeBoAHOro KoadduumeHTa (ykasaH, B
pyKOBOACTBAX MO NPOrpamMmmMrpoBaHuio). Taknum obpasom, Tok B 1A = 1,00*100= 64 HEX

85



5. MoHTaX 1 BBOA B 3KCNnyaTaLuio

Mepep ycTaHOBKOW U 3aMycKOM Npeobpa3oBaTesia YacTOTbl BHMMATENIbHO 03HAKOMbTECh CO ClieflytoLel NMTepaTypon:
«MHCcTPpYKUMA no skcnnyaTauyum VLT® Micro FC 51»

«PykoBoacTBO No npoekTuposaHuio VLT® Micro FC 51»

«PykoBoacTBO no nporpammuposanuto VLT® Micro FC 51»

«KpaTkoe pykoBoacTtso no npusogy VLT® Micro FC 51»

«PykoBoacTBo no npoektuposaHumio. VLT® HVAC Basic FC 101

«PykoBoacTBO no nporpammupoBaHuto. VLT® HVAC Basic FC 101»

«KpaTkoe pykoBoacteo no npusopy VLT® HVAC Basic FC 101»

[JlaHHas KHUra He 3aMeHsEeT 1 He NCMNpPaBnsaeT MHGOPMaLIMIO, COepPKaLlyoCa B NPUBELEHHbIX Bbille PyKOBOACTBAX, a ULLb
OOMOJHAET U NOACHAET eé.

1. MaTepuanbl u pyKOBOACTBa

OTmeTKa o

PykoBoaCTBO MO 3KCNyaTaumn Ha COOTBETCTBYIOLMIA NpeobpasoBaTenb
BbIMOJIHEHNUN y A 4 4 yiou P P

Cxema nogkoueHnin (UHOUBUQOYasbHA 0/19 KOHKPeMHO20 NpUMeHeHUS)

2.MoproroBKa K ycTaHOBKe

a) NpoBepbTe, UTO HOMEP 3aKa3a CoBMagaeT C pakTUUECKUM HoMepoM NpeobpaszosaTtens (Ha mabiuuke npeobpa-
308amensa. Cm. [pumeyaHue «[lposepka coomeemcmaus KOMNOHEeHMOo8»)

6) ybeanTech, UTO KOMMOHEHTbI MPUBOAA:
— CeTb NUTaHuA,
- npeobpaszoBaTtesib YacToThbl,
- ABUraTens;
paccumnTaHbl Ha ofiHaKoBoe HanpskeHwe [B]. ([pu Heobxodumocmu usmepbme MyIbMUMEMPOM HANPsXeHUe
numaroweli cemu u cpasHUmMe ¢ 0aHHbIMU Ha mabauykax Y u 0sueamerns)

B) CBepbTECh C Balliel CXeMOoi NOAKIIYEHNA 0OMOTOK fABUraTens (npogepbme NOIOXKeHUE nepemblyeK 8 MOHMAX-
Holi Kopobke 08uzamens. CoeOUHeHUe No cxeme «38e30a» UJIU «mpey20sIbHUK» O0JIXKHO obecneyusame mpebye-
Moe HanpsxeHue (He 60/1ee yem HanpsaxeHue numarowieli cemu )

r) NpoBepbTe NPaBUIIbLHOCTb MAAHMPYEMOrO NOAKMYEHNA ABuratens (cm. pasden: «[Iposepka npasusibHocmu
NoOK/ItoYeHUSs dsuzameris):

- ecTb 6NMOKMpPOBKa HariNacHbIX KOHTAKTOPOB (MMUTaHME OT CETU UAET TOMbKO Ha MY v TONbKO Ha fBUraTesb),

- OTCYTCTBUE KOHAEHCATOPOB, U KOHAEHCATOPHbIX 6aTaper,

— ABUraTesb C NepeKksiloyeHemM «3Be3a» UK «TPeyrofibHK» BCeraa nogkoyeH no GrKCMpoBaHHOM Cxeme Nu-
TaHUA N OOMOTOK,

— NP NUTaHUW HECKOMNbKMX ABUraTeneli ot ogHoro MY npefycmoTpeHa oTaenbHas 3alymTa Kaxkaoro ABuraTens,

— ABYXCKOPOCTHOMW fABMraTenb BCeraa NoAKoueH Ha OaHY CKOPOCTb.

a) ybenmTechb, UTo HOMVHaNbHbIN BbIXOAHON TOK Npeobpa3soBaTens 60sblie Yem TOK MKW MOSTHOW Harpy3Ke BCex
NoAK/IOUYEHHbIX ABUraTenei (0aHHble 0 MoKax eCmos Ha MabuyKax)

e) npoBepbTe (N0 pyko8odCcMeay) NMPaBUIbHOCTb BbIGPaHHbIX 6bICTPOAENCTBYIOWMX NPEAOXPaHUTENeN (HOMUHAS
npedoxpaHumerneli 0o/xeH 6biMb He3HaYUMesbHo 6osble 8x00H020 moka 14, mun npedoxpaHumeneli — 6bi-
cmpodelicmayloujue niaskKue 8CMasku)

) MpoBepbLTE YCIOBUS OKPYXAKOLLEN Cpefbl, B KOTOPbIX NiaHMpyeTca paboTa npueoaa (cm. MpumeyaHue «[po-
8epKa ycnosull ycmaHos8KU npeobpazoeamesns 4acmomsl» pasdes memnepamypd, 8/71aXXHOCMb, Nbljlb, HaU4Ue
yYCMAHOBOYHbIX 3A30PO8)

3. BbinonHeHne n npoBepKa MOHTa)a
lMpucmynas k 86INoIHEHUIO 5MO020 U NOC/IeDYIoWUX NYHKMO8, y6edumecs 8 cob1100eHuU npasus mexHUKU 6eonac-
Hocmu. Takxe cm. [pumuyarue «[Ipogepka ycrosuli ycmaHoseKu npeobpazosamerns 4acmomai».

a) npoBepbTe YACTOTY NJIaHNPYEMOro MmecTta MOHTaXa

6) ecn pebpa paguatopa MY He NPUKPBLITHI C3aAN METANIIIMYECKOW MACTVHOW, TO MOHTaX HEO6X0ANMO OCy-
LeCTBNATb HAa POBHYIO MaAKy NOBEPXHOCTb ANA CO34aHMA NPaBUIbHOMO BO3AYLIHOIO NOTOKa

B) y6e,q|/|Ter B HaNnM4mnm 4OCTAaTOYHbIX BO3AYLUHbIX 3a30p0OB CBEPXY U CHN3Y ny
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4. BbinonHeHue 3N1eKTPUUYECKNX NOAKNIOUYEHUI (CM. pasoes «nekmpuydeckue coeduHeHus» u «[lpogepka npasusis-
Hocmu nookoYeHus 08u2ameris))
lMpucmynas K 8bINoIHEHUIO 3MO20 U NOC/1e0yoWUX NYHKMO8, y6edumecs 8 cob/1100eHUU hpasusl mexHuku 6esona-
cHocmu. [Tumarue 00s1KHO 6bIMb OMKJITIOYEHO, KOHOEHCAMOPbI PAspsXeHsl, 8aJ1 08U2aMeIA 3aMOPMOXeH U Henoo-
suxeH. Cm. lpumeyaHue «Ykasanusa no mexHuke 6esonacHocmu»

a) nofKnounTe 3a3emnsiole NPOBOAa OT IMHUM NUTaHUA 1 OT ABuratens K knemmam PE npeobpasoBatens.
Kaxkgpbin npeobpaszoBaTenb 3a3emMiseTca oTaeNbHO, He AOMYCKaeTCcA 3a3eMieHne no uenoyke. HeiTpanb He
ABnsAeTcA 3emnén!

6) nogkntouunTe dasbl gpuratena U, V, W k cootseTcTBytoWwmM Knemmam MY (U,V,W)

B) NPU HanMuMy TEPMUCTOPa Ha [BWraTtesie NofKnounTe ero nposoga K MY B cooTBeTCTBMM C Ballel Cxemomn
(Hanpumep, 12 u 29 knemmel [14)

r) NPU HaNMYMKN TOPMO3HOIO CONPOTUBNEHMA NOAKOUMTE ero nposopga K MY — knemmbl BR+ v BR-. Mpun Hannuum
3alLMTbl CONPOTUBNEHNA OT NeperpeBa 3aBefnTe CMrHanbl ¢ AaTymKa Ha MY (kak npasuno me xe KnemMmel 4mo u
0715 3awumsl 08uzamens (12 u 29) 0amyuku COeOUHAIMCA NOC/1e008aMesTbHO)

A) ecnvi ABMraTenb OCHaLleH BHELLHM TOPMO30M, TO MOAKIIIOUNTE MMTaHUe K TOpMO3y (BbIXoAbl npeobpa3oBaTe-
NA He NpefjHa3HayeHbl ANA NOAKIIOUYeHWA TOPMO3a). Ban ABvratens fonkeH 6biTb PaCTOPMOXKEH NPU ynpas-
nexun ot NY. B cnyuyae HeobxoamumocTu ynpasneHns Topmosom ot MY ncnonb3ynte cornacytouee pene (KL1)

€) n3MepbTe HaNpsXXeHre NMUTaHUsA, KOTOPOoe MilaHnpyeTcsa 3aBecTu Ha MY 1 ybeanTech, YUTO OHO COOTBETCTBYET
Hanps»KeHuto, yKazaHHOMY Ha Tabnuuke npeobpasoBaTtens

) o6ecToubTe NMNMHWIO MUTAHWA Y NOAKNIOUNTE NPOBOAA NMMHUM NUTaHUA K Knemmam L n N ana ogHodasHoi cetn,
K L1, L2, L3 pna TpéxdasHon (nuTaHme He NofaBaTh)

3) BCe cMrHasibHble NPOBOJA AO/MKHbI OblTb HaaseXalnm 06pa3omM SKPaHMPOBAHbI Y Pa3BefEeHbl OT CUNIOBbIX
BXOZHbIX 1 BbIXOAHbIX Kabenei, CKpyTKM 1 YANIMHEHWS SKPaHOB NMPU MOHTaXe He JonycKatTca (nose3yltimecs
cneyuansHoU passasvigatowet NIacmuHou)

1) NOAKIYeHe AaTUYNKOB BbIMOMHAETCA MaKCUManbHO KOPOTKUM Kabenem, 3KpaHI/IpOBaHHOVI BUTON nap0|7|.
I'IpOKnanKa CUrHasbHbIX Kabenen B OoAHOM Kop06e COBMECTHO C CMNOBbIMU HE AoNyCKaeTcA

K) NpoBepbTe NPaBUIBHOCTb U HAEXHOCTb NMOAKIIIOUEHNI (ewe pa3 ybeoumecs 4mo nposodad He 3aXamsl eMecme ¢
usonayuel (0cobeHHo Ha ynpassowux KieMmax), obecnedeHo 00/KHOE NAMHO KOHMAKMA HA CUI08bIX)

5. MNopgava nutaHus
Mpoyedypa nposodumcs ¢ cobodeHuem mpebosaHuli mexHukKu 6e3onacHocmu

a) ewye pa3s NpoBepbTe HAAEKHOCTb 1 NPABUIIbHOCTb MOHTaKa BCex Lenen

6) Bce KOMaHAbl Ha BKKOYeHNE, NYCK, CTapT, pa60Ty LOMKHbI 6bITb OTKIOYEHDI

B) ybeauTech, YTO BpalleHve Basa ABUraTesisa U MexaHn3ma He MOXeT NoBpeamnTb NIogAM Ui 060pyaoBaHuio.
ByabTe roToBbl OTKMOUNTD CUOBOE NUTAHME NPY BOSHUKHOBEHWM aBapUIAHON CUTyaLun

r) noganTte nutaHve Ha MY. lomKHbl BKAIOYATLCA BeHTMAATOPLI MY 1 yepe3 HeCKONbKO CeKYHA 3aropuTca gu-
cnnein. Ha naHenu onepaTtopa AomxkeH ropetb nHamkatop Off

6. MporpammupoBaHue gna nposepku paborocnoco6HocTy ABNraTens (AnA aCMHXPOHHbIX ABUraTeneii)
IMpugedetiHble HACMPOUKU He QOIXHbI UCNOIb308aMbCA 8 OAUMesbHol pabome npugoda
[Jna onumeneHol pabomer ucnons3yliime Hacmpolku 0719 8awie20 NPUMeHeHUSs, npudedeHHble 8 XMoli KHUz2e

a) yCTaHOBMTE 3aBOACKME HACTPOWKN Ha NpuBoAe. YCTaHOBMTE 3HaueHne napameTpa 14-22 = 2. BoikntounTe nu-
TaHuWe (gUcnnen AoMmKeH NOTYXHYTb) 1 NofjanTe NMTaHMe BHOBb. [py BKAYEHUN Ha Ancniiee AOMKHO BbiCBe-
TMTbcA A80 — NprBoA MHMLUMann3nposaH. CoobLieHre MOXHO cOpOCUTb, HaxaB Ha nynbTe Reset

6) YCTaHOBUTE NMapaMeTp 1-20, MOLHOCTb ABUraTens, B COOTBETCTBUMN CO 3HAYEHMeM, YKa3aHHOM Ha Tabnuuke
asurartena

B) YCTaHOBUTE NapameTp 1-22, HanpsaXeHne NUTaHNA ABUraTens, B COOTBETCTBUU CO CXeMOl NoAKIoYeHUA

r) yCTaHOBUTE NapameTp 1-23, yacToTa NMTaHKA, B COOTBETCTBUN CO 3HAUYEHNEM, YKa3aHHOM Ha Tabnnuke asuratena

A) ycTaHoBWTe NnapameTp 1-24, HOMWUHaNbHbIN TOK, B COOTBETCTBMM CO 3HAUYEHNEeM yKa3aHHOM Ha Tabninuke ABura-
TenA ANA Ballero HanpsXeHWa NUTaHNA

e) ycTaHoBUTe napameTp 4-14 MakCManbHasa YacToTa BpalleHus (HOMUHAIbHAA Yyacmoma 08uzameris, eciiu He
npedycMompeHo MeHbuiee paboyee 3HayeHue)

) ycTaHOBUTE NapameTp 4-18 MakcMManbHbIV TOK (HOMUHAIbHbIU MoK 08u2ameris, ecjiu He npedycMompeHsl Opy-
2ue pabouyee 3HayeHue). Ecnn paHHbIN NapameTp B Npeobpa3oBaTesie OTCYTCTBYET, TO YCTaHOBUTE npeaen rno
MOMeHTY 4-16 (100%)

3) ycTaHoBWTe napameTp 3-41, BpemA pa3roHa, 1 3-42 Bpema 3ame[neHnA B COOTBETCTBMUN CO 3HaYEHVEM, YKa-
3aHHOM Ha Tabnuuke aBuUraTens Afa Ballero HanpsXXeHUA NUTaHWA. (ec/1u He MoXeme onpedesums Xesdemoe
8pemMsA Mo ucnose3ytime 3Ha4eHUsA N0 yMOIYAHUIO)
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1) ecnu Ha Bbixoge MY ycTaHOBNEH CUHYCHBIN GUALTP, yCTaHOBMTE 3HauYeHMe napameTpa 14-55 = Sine Wave Filter
Fixed n ceepbte yactoty LUMM MY (napameTp 14-01) c HOMUHANOM, yKa3aHHOM Ha GpunbTpe.

7. NMpo6HbIii 3anycK B pyuHom pexxume (HAND)
Mpoyedypa nposodumcs npu ycio08uu, Ymo 8palyeHue 8asaa 08uzamens U MEXAHU3MA He nospedum /ilodsam U 060opy-
dosaHuto. [pu HeobxoOUMOCMU MexaHu3M Moxem 6bimb omcoeOuHeH om 08uzamens

a) HaxxMuUTe Ha naHenu onepatopa KHornky HAND ON (ansa skcTpeHHOro TopmoxxeHus HaxnmainTe Off)

6) YCTaHOBUTE XKeJlaeMylo CKOPOCTb BpalleHnA (KHOMKamm «BBEPX», «BHN3» NN NOTEHLUNOMETPOM naHenn)

B) ybeputecn, YTo Ban ABMUraTenia NpuLLEen BO BpaLueHne, U MeXaHNYeCKNii TOPMO3 Pa3OMKHYNCA

r) ybeanTecb B NpaBMIbHOCTU HanpaBieHVA BpalleHns. ECin HanpaBneHre He COBMano Toraa NepeknHbTe fito-
6ble aBe BbixogHble ¢asbl MY mectamun (Hanpumep U-W), npeaBapuTesibHO NoNHOCTbI0 obectoums MY 1 BbI-
OaB HeCKOJIbKO MUHY T

A) NPy HEOBXOAMMOCTMN MPOBEPLTE HaMpaBaeHVe BpaweHus v npv 6annacrposaHnm

e) npoBepbTe paboTy NPKBOLA BO BCEM AMana3oHe CKOPOCTeN, MEANIEHHO YBENMYMBan CKOPOCTb, Ha NpeameT
OTCYTCTBUSA Pe30HaHCa

X) He paboTaiTe ANNUTENbHOE BPEMS B PYYHOM PeXXMe, MOCKONbKY ellé He Obina NpoBeAeHa NosiHaA HaCcTPOKa
MY. 3akoHumnTe paboTy, HaxaB kHonky Off

8. DuHanbHoOe fencreme
MpuBeauTe npeobpasoBaTenb K 3aBOACKMM HAaCTPOKKam (nyHKm 64a) 1 BbINOMHWTE NpoLefypy NOJHbIX HACTPOEK
npeobpaszoBaTesnis B COOTBETCTBMM C BalUVIM NPUMEHEHUEM (cm. cmp. 48)




1. MprKOCHOBEHME K TOKOBEAYLMM YacTAM MOXET MPUBECTM K CMepTenbHOMY
ncxogy, faxe ecnu obopynoBaHve oTKNoUYeHO oT ceTu. [pu paboTe ¢ TokoBeay-
WUMU YacTAMN Y6eamTech, YTO OTKJIIOUEHbI BXOAbl HAMPAXEHUS: KaK CETEBOro
NUTaHWUs, Tak 1 Ntobble apyrue (MoaKIoYeHVe NPOMEXYTOYHON LieNM MNOCTOSAH-
HOro TOKa), OTcoeaAuHeH Kabenb snekTpoaBuratens (ecnv aBuraTenb BpallaeT-
cA). imenTe B BMAY, UTO BbICOKOE HaNpPsiXXeHWA B Lien NOCTOAHHOIO TOKa MOXeT
COXPaHATbCA, faxe ecnu cBeToamMoabl noracau. lMpexae yem nprkacaTbCa K No-
TEHUMaNbHO ONacHbIM TOKOBEAYLMM YacTAM NPUBOLOB MOLUHOCTbIO A0 7,5 KBT
BKIIOUMTENBHO, MOAOXKANUTE HE MeHee 4 MUHYT. MofoxXanTe He meHee 15 MUHYT,
npexge yem HayaTb PaboTy C NPMBOLAMM MOLLHOCTbIO CBbiLe 7,5 KBT.

2. MNpeobpa3zoBaTenb YacTOTbl AOMKEH ObITb 3a3eMeH Haasexalwym obpasom.
Tok yTeuku Ha 3emnio npeBbilwaeT 3,5 MA. 3anpeLlaeTca NCNonb30BaTb HY/1EBOW NPOBOJ B KauecTBe 3a3eMyleHNs.

3. KHonka [OFF] Ha nynbTe onepaTtopa He BbinosaHAET GYHKL N 3alMTHOrO BbiK/louaTena. OHa He oTK/NoYaeT npe-
o6pa3oBaTesib YacTOTbl OT CETU U He rapaHTUpYyeT NponagaHue HanpsxeHusa mexay MY n gBurarenem.

1. CBepbTe KOoJOoBbIV HOMEpP Npeobpa3oBaTens C TeM, YTo ObiNo 3aKa3aHo.

2. Y6eauTech, YTO BXOAHOE HanpsKeHve, yKa3aHHOe Ha npeobpa3oBaTesie YacToTbl, COBMAZAET C HANPAXXeHNEM NuTatoLwen
cetn, K KOTOpOIZ nnaHMpyeTcAa nogknyeHme. B cJiydae, ecnnm HanpaxxeHue FII/ITa}OIJ.lef/'I CeTUN HNXKe BXOAHOIOo HanpAXeHnA
M4, To ycTporicTBo 6yaeT paboTaTb C NOHWMKEHHbIMY XapaKTepucTukamu, unu byaeT paboTtatsb ¢ ownbkon. MogknioueHne
YCTPOICTBA K NUTaOLLel ceTH C HanpsiXKeHueMm, NpeBbilalolWimM BXO4HOe HanpsXXeHne npeobpa3oBaTens, yKkasaH-
Hoe Ha MH$OopMaLMOHHOI TabnnuKe, He gonyckaeTca!

3. [poBepbTe, UTO HOMIKHANbHOE HaNpPAXeHNe 3NeKTPOoABMUraTeNA He NPeBbIIAeT 3HaYEHUA BbIXOLHOMO HanNpsXeHnsA npe-
obpazoBaTtens yactoTbl. HOMMHanbHOe HanpsXeHue 3neKTpoaBuraTens B 60NbWIMHCTBE CllyyaeB onpeaenseTca CXxeMomn
coegnHeHnA, No3Tomy y6ep,|/|Ter, nogknwyeH nn gBuratesnb <<SBe3JJ,OVI» NN «TPEYroNbHNKOM», N KakKne 3HayeHMA HanpA-
KeHNA COOTBETCTBYIOT ,anHOIZ cxemMe nogkntoyeHmA (yKa3aHo Ha Tabnunuke ,EI,BVIFaTeJ'Iﬂ).

4, HoMWHanbHbIVi TOK ABUraTens B 60/bLIVHCTBE CllyyaeB He AOSKEH NPEBbILLaTb HOMWUHAIbHBbIY BbIXOLHOW TOK Npeobpaso-
BaTesIA YacToTbl, B MPOTMBHOM Cilyyae NPUBOJ He CMOKET Pa3BUTb HOMIUHAMNbHbIA MOMEHT.

1. BHewHne ycnoBumA JOMKHbI COOTBETCTBOBATb CTEMeHM 3aluTbl Kopnyca —
CTaHOapPTHOE MCMosHeHWe npeobpasoBaTens — IP20 He 3awunwaeT oT nonagaHms
NbIAV UKW Kanenb XWAKOCTW BHYTPb YCTponcTea. icnonHeHne kopnyca P54 3a-
WMLWaeT OT MblIW U BRaru npu cobnofeHnn TpeboBaHnii MOHTaXa (MCnonb3oBa-
HUW CanbHUKOB, Kabenb-BBOAOB U T.4. YoeanTech, UTo BO3JNie BEHTUNATOPOB Yu-
CTO, HET MbIAU 1 FPA3N.

2. MecTO YCTaHOBKU JOMKHO ObITb CYyXUM (MaKCMManbHasA OTHOCUTEbHAs BIIaX-
HOCTb BO3ayxa 95%, Npu OTCYTCTBMM KOHAEHCaLUN).

3. Pabouas Temnepatypa okpy»<atowien cpenbl 0-40 °C. MNpu TemnepaTtype oT -10
0 0 °C n cBbiwe +40 °C paboTa bygeT NpoucxogmTb C MOHUKEHHBIMU XapaKTe-
puctnkamn. He pekomeHgyeTca skcnnyatuposatb MY npm Temnepatypax Huke
-10 n cBblwe +50 °C, TaK Kak 3TO MOXET NPMBECTU K COKPALLEHMIO CPOKa CIy»KObl
nsgenus.

4. MakcmmarbHas BblCOTa YyCTaHOBKM YCTPOMCTBA Haf yPOBHEM MopA s pabo-
Tbl 6€3 CHUXKEeHUs xapakTepuctuk 1000 m.

5. lNpoBepbTe HannMumMe BO3MOXKHOCTU OCYLECTBAATb BEHTUAAUMUIO Npeo-
6pa3oBatena uyactoTbl. [onyckaeTca MOHTaX npeobpa3oBateneinl «CTeHKa
K CTeHke» (kopnycbl IP 20 n 54), ogHako o6a3aTenbHO JOMKHO ObITb Mpepn-
YCMOTPEHO BO3JylWHOe npocTpaHcTBo 100 Mm CBepxy/CHM3Yy YCTPOMCTBa
ona MY mowHoctblo ao 30 kBt, 200mm ana MY mowHocTbio oT 30 Ao 90 KBT 1n
225 mm gna mowHocTr 90 KBT.
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1. K npeobpa3soBaTesnio 4acToTbl MOXHO NMofK/oUyaTb Kabenu ceTu/aBuraTens c
MaKCUMaJIbHbIM CEYEHVEM YKa3aHHbIM B Tabnuue TEXHUUYECKUX XapaKTepPUCTmK
ny.

2. Kaxabln npueof AomKeH 6biTb 3a3eMfieH UHAVMBUAYaNbHO, AIVHA NUHUN 3a-
3eMeHUs JOMXKHa 6bITb KpaTyalwwein. PekomeHgyemoe ceueHre 3a3emnaoLLmx
Kabenen OOMKHO ObITb TOrO e CeYeHUs YTO U MPOBOAHMKM MUTAOLWEN CETW.
Mpun MoHTaXe, Npex e BCcero NoAKAI0HalOT NPoBOJ 3a3eM/IeHNA.

3. Heo6xoanmo ycTaHOBUTb BXOAHbIe GbicTpoAenCcTBYIOLME NPefOXpPaH-
Tenu (Mapku npefoxpaHuTenien yTouHANTe B PyKOBOACTBAX MO NPOEKTUPOBa-
HUI0). HOMWHanbl npefoxpaHUTeneil MOXHO YTOYHUTb B Tabnuue TeXHUYECKUX
XapakTepUCTUK.

4. PazpenbHble Kabenb-KaHasbl JOMKHbI MCMONIb30BaTbCA A/1A BXOLHbIX CUNOBbIX Kabenen, BbIXOAHbIX CUNTOBbIX Kabenel 1
Kabenen ynpasneHus.

5. [ins BbinonHeHus TpeboBaHuii no IMC ncnonb3ynTe 3KpaHMpPOBaHHbIE Kabenu. ObecneybTe 3aluTy Kabenei ynpasne-
HUA OT SNEKTPOMArHUTHbIX NOMEX.

6. MpoBepbTe NPaBUAbHOCTb NOACOEANHEHNA BXOAHDBIX (Knemmbl L, N gna 1 ¢pasHon cetn n L1, L2, L3 ana TpéxdasHol)
1 BbIXOA4HbIX CUNOBbIX NpoBoAoB (knemmbl U, V, W),

7. MopkntoyeHue K knemme PE npeobpazoBatens BbINONHAETCS NPOBOLOM 3a3eMiIeHUs. 3anpeLlaeTcs NCrnonb3oBaTb Hell-
Tpanb B KauecTBe 3a3emssdtollero nposoga. O6begnHeHne 3a3emrneHrie 1 HeTPany MoXKeT MPONCXOAUTb TONTIbKO B MecTe
dusnyeckoro 3azemneHus. B ucknounTenbHbIx cnyyanx (Hanprmep, Npy nofaknouveHnm B IT ceTax) HEO6XOAUMO BbINOAHATb
[OMONHNTENbHbIE Mepbl NPeAOCTOPOKHOCTH, ONUCAHHbIE B COOTBETCTBYIOLLMX PYKOBOACTBAX.

1. MakcumanbHasa gnvHa 6e3 cobnogeHuii TpeboBaHmini No SMC HesKpaHMpo-
BAHHOIO MOTOPHOrO Kabena coctaBnseT Ao 50 m. Xenaemble Hopmbl IMC moryT
ObITb JOCTUTHYTbl MOCPEACTBOM BCTPOEHHbIX UM BHELUHNX GUBTPOB 1 dKpPaHU-
poBaHHOro Kabensa. MakcumanbHyio AnnHy Kabensa B 3aBUCUMOTU OT KaTeropum
cpeflbl YTOUHANTE B PyKOBOACTBAX MO NPOEKTUPOBAHNIO.

2, CornacHo NpuHATLIM Ha Tepputopun PO Hopmam Npeobpa3oBaTesib YacToOThl,
KaK camoCToATeNbHOe m3genne MoxeT MMeTb pasnnyHbin knacc IMC. OgHako
FOCT 51524-99 Ha aneKTponpuBog (3NeKTPONpPUBOA - U3fenme LeMKoM - COBO-
KynHocTb 1Y, aneKkTpoaBuratena u Harpysku) npeanumcoiBaet knacc Al/B, koTobin
[OCTUraeTCA TONIbKO NMPY UCMONIb30BaAHMM SKPAHMPOBAHHbIX Kabenei 1 ynyulleH-
Horo PY ¢punbtpa (y npeobpasoateneii [lJaHpocc, BcTpoeHHoro B MY)

2. B cunoByto Lienb MeXXay NpUBOAOM M iBUraTeNemM He JOSIHO ObiTb NofKntoye-
HO KOHJEHCATOPHbIX 6aTaper A KOMNeHcaumuy peakTUBHON MOLLHOCTHU.

3. [IByxXCKOPOCTHble ABUraTenu, guratenu ¢ ¢pa3HbiM POTOPOM 1 ABUraTenu, Ko-
Topble paHbLUe MYCKaNnCb MO CXEME «3Be3[ax» UK «TPEYrofibHUK», JOMKHbI ObITb
NMOCTOAHHO BK/OYEHbI MO OAHON paboyel cxeme 1 Ha OfiIHY CKOPOCTb.

4. Ecnu eCTb KOHTAKTOP v PyOunbHUK B LIeNy MeXXay NPUBOAOM U iBraTenem,
TO Ha NPVBOJ AOJIKEH NPUXOANTb COrNaCcyoLWUn CUrHan o ero nonoxeHuu. He go-
MyCKaeTcA pa3pblBaTb LieNb KOHTAKTOPOM Npu paboTatouem ot MY nnam HamarHu-
yeHHOM fAiBuratesne. B cnyyae ecnu gBuratesib OCHalleH TOPMO30OM, JOSTKeH ObITb
npeaycMOTPEH YNPaBASAOWMNA CUrHan, cornacyowuin ero paboty ¢ npeobpaszo-
BaTesieM. He fonyckaeTca nuTaTb TOPMO3 OT 6JI0Ka NUTaHKA Npeobpa3oBaTtens.
5. B ciiyyae ecniv ABUraTesib OCHaLleH NPUYHYAUTENbHOW BEHTUAALMEN, AOMKHO ObiTb NPefyCcMOTPEHO eé BKJIIOUEHVE NMPK
pabote gBurartens.

6. B cnyuyae ecnu gBuratens o60pyfoBaH JaTUMKOM TeMnepaTypbl (TEPMUCTOPOM), TO Lieslecoo0bpa3HO 3aBeCTM STOT CUMHan
Ha npeobpa3oBaTesib YaCTOTbl 4/11 BO3MOXHOCTU aBaPUIHOIO OTKJTIOUYEHMA SNEKTPOABUraTENA NPU Neperpese.
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5.1 YnpouieHHas npoueaypa 3anycka npeobpasoBarens
VLT Micro Drive / VLT HVAC Basic

HaHHaA npoueaypa He 3aMeHAeT cobon NHCTPYKLUNN N MOXKET NPUMEHATbCA OMbITHbIMY MOHTa>XHMKaMWn B Ka4eCcTBe NaMAT-
KN OCHOBHbIX MOMEHTOB. ﬂpouenypa ONMUCbIBAET 3aMyCK CTaHOAPTHOIO aCMHXPOHHOIO ABUraTenAa.

1.MoAroTroBKa K ycTaHOBKe

a) ybemTech, UTO KOMMOHEHTbI NPKBOAA: CETb NUTaHNSA, NPeobpa3oBaTeslb YaCTOTbl, ABUraTeNlb PacCUMTaHbl Ha
O[MHaKoBOE HanpsxeHue [B] (npu Heobxo0umocmu uzmepbme MyibmuMempom HanpaxeHue numatoweli cemu
U cpasHume ¢ 0aHHbIMU Ha mabnauykax 14 u dsuzamens)

6) cBepbTECh C BaLlel CXeMOW NOAKN0YEeHNA 0OMOTOK AABUraTens (nposepsme NoIoXeHUe NepemMblteK 8 MOHMAX-
Holi kopobke 0suzamers. CoeQUHeHUe N0 cxeme «38e30a» WU «mpeyeosibHUK» OO/MKHO obecneqyusams mpebye-
Moe HanpsxeHue (He 6oiee yeM HanpsXxeHue numarowel cemu)

B) npoBepbTe (N0 pykosodcmay) NPaBUNbHOCTb BbIGPaHHbLIX GbICTPOAENCTBYIOWMX NpefoXpaHuTenel
(HomuHan npedoxpaHumerneli 0omxeH 6biMb He3Ha4UMesIbHo 60bLUe 8X00H020 Moka M4, mun npedoxpaHume-
neli — 6bicmpodelicmaytowjue niagkue 8CmMasku)

r) NpoBepbTe YC/I0BMA OKPYXKaloLen cpelibl, B KOTOPbIX NaHupyeTcsa paboTta npusoga (cm. «[lposepka ycrnosuli
yCcmaHosKu npeobpazosamesna yacmomeol» pazoes memnepamypd, 8/1aXHOCMb, Nbl/lb, HAZIUYUE YCMAHOBOYHbBIX
3d30po8)

2, BbinosHeHMe 3NeKTPUUYEeCKUX NOAKIYEHUIA (CM. pa3des «JieKmpuyeckue coeOUHeHUs»)
lMpucmynas K 8bINOIHEHUIO 3MO20 U NOC/Ie0YIOWUX NYHKMO8, y6edumecs 8 cOb/1l00eHUU npasusl mexHuku 6esona-
cHocmu. [TumaHue 00/1KHO 6bIMb OMKJIYEHO, KOHOEHCAMOPbI PA3psXXeHbl, 84J1 08U2dmersis 3dMOPMOXKeH U Henoo-
suxeH. CM. «<YKasaHus no mexHuke 6ezonacHocmu»

a) nogKnounTe 3a3emnsaiole NPOBOAa OT JIMHUM NUTaHUA 1 OT ABuUratens K knemmam PE npeobpasoBatens.
Kaxgbiln npeobpasoBaTenib 3a3eMisieTca OTAENbHO, He AOMYCKAeTCA 3a3eMileHne No uenoyke. HeiTpanb He
ABNSAETCA 3eNMnen.

6) noaknioumTe Ppasbl geuratena U, V, W k cooTseTcTByloWmMM Knemmam MY (U,V,W)

B) €CY ABMraTesib OCHALLEH BHELWHMM TOPMO30M, TO NOAKIIOUNTE NMUTAHUE K TOPMO3Y (8b1X00bI npeobpasosame-
718 He npeOHA3Ha4eHbl 0718 NOOKI0YeHUAs mopmo3d). Ban gBrratens gomkeH 6bITb pacCTOPMOXEH Npw yrnpasne-
Hum ot MY

r) nogKntounTe NPOBoAa NMHUM NUTaHUA (y6edumecb Ymo npu NOOK/TIOYEHUU HA HUX Hem HaNpAXeHUs) K KneMmam
L N ana ogHodazHom cetu, K L1, L2, L3 anAa TpéxdpasHoi (MMTaHne He nofasaTth)

3.Mopgaua nutaHna
Mpouedypa nposodumcsa c cobnodeHuem mpebosaHuli mexHuUKu 6ezonacHocmu

a) ele pa3 NpoBepbTe HAAEXKHOCTb 1 NPaBUIIbHOCTb MOHTaXa BCex Lenen

6) BCe KOMaHfbl Ha BKJIIOUEHWE, MYCK, CTapT, PaboTy AOMXKHbI ObITb OTKIHOUEHbI

B) y6e,qv|Ter, YTO BpalleHME BaJla ABUratena N MexaHn3mMa He MOXET NoBpeanTb JIlAAM Un o6opy,qosaano.
By,que FOTOBbI OTKNTIOUYNTb CUJTOBOE NMUTaHNE NP BOSHUKHOBEHUN aBapI/IVIHOVI CcUTyaunn

r) nogante nutaHue Ha MNY. JomKHbl BKNIOUNTLCA BEHTUNATOPDI MY 1 Yyepe3 HeCKONbKO CeKyHA 3aropuTca au-
cnnei. Ha naHenn onepaTtopa Ao/IXKeH ropetb nHamnkatop Off

4. Mpo6Hbliit 3anyck B pyuHom pexume (HAND)
lMpueedeHHble HACMPOUKU He OO/IKHbI UCNOIb308AMbCA 8 O/1UmMenibHoU pabome npugoda. [Jns onumernvHol pabo-
Mol ucnose3ylime HacmpoUKu 0718 8awie20 NpUMeHeHUSs, NpusedeHHble 8 dMou KHuze.

a) yctaHoBuWTe NnapameTpbl Asuratens 1-20, 1-22, 1-23, 1-24, 4-14, 4-18, 3-41, 3-42, B COOTBETCTBMM CO 3HAYEHUAMN,
YKa3aHHbIMW Ha Tabnunuke gBuratens

Mpoyedypa npogodumcs npu yca08uu, Ymo 8pdwjeHue 8asaa 08U2amesis U MexaHu3mMa He nogpedum yilo0AM U 060-
pydosaHuto. [Tpu HeE06x0OUMOCMU MeXAHU3M MoXXem 6bimb omcoeduHeH om dsuzameris.

6) HaxxmuTe Ha naHenn onepaTtopa KHonKy HAND ON (anA 3KCTpeHHOro TopMoXKeHnaA Haxunmaiite Off)

B) YCTaHOBUTE >KeJlaeMylo CKOPOCTb BpalleHUs (KHOMKaMU «BBEPX», <BHU3» U MOTEHLMOMETPOM NaHenu)

r) y6e,ElVITer, UYTO Ban ABuratena npuwien Bo BpawleHne n MeXaHN4yecKkunin TOPMO3 Pa3OMKHYNCA

a) ybenutecb B NpaBUIbHOCTU HanpaBieHWs BpalyeHus. Ecnu HanpaeneHvie He COBMano, Toraa nepeKknHbTe fio-
6ble aBe BbixoAHble ¢asbl MY mectamn (Hanpumep U-W), npeaBapurTenbHO NONHOCTb0 obectouns MY 1 Bbl-
»KAAB HECKONbKO MUHYT.

e) He paboTaliTe ANMTENbHOE BPEMA B PYUHOM PEXMME, MOCKOJbKY eLUé He Hbiia NpoBefeHa NosHasA HacTporiKa
MY. 3akoHuunTe paboTy HaxaB KHonKy Off

5. ®DnHanbHoe pAenicTBNe
BoinonHume npouedypy noJsiHebiX HAcmpoek npeobpdsosamesia 8 coomeemcmeuu C 8awuM NnpumeHeHuem
(cm. cmp. 48)
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6. CepBuc

lapaHTUiiHOE W nocnerapaHTUNHoe
obcnyxnBaHue npeobpasoBaTenen
yactotel Danfoss ocyuwectBnsaercs
TONbKO aBTOPU3MPOBaHHbIMU CEPBU-
CHbIMUW NapTHepamu, UMeLL MMM NoN-
Homoumsa oT «JJaHdocc» Ha npoBefe-
HUe COOTBETCTBYIOLUX PAbOT.
CepBuCHble MapTHEPbI pacnosaraiT
HeobXxoANMbIMW 3HaHUAMK U 06opy-
[lOBaHMEeM [nA OCYLeCTBIeHUs Au-
arHOCTMKYM, PEMOHTa U HaCTPONKM
npeobpa3oBaTesiei YacToThl, a TaKXKe
NPOXOAAT eXerofHyio aTTectauuio.

BecnnaTHoe rapaHTuiiHOe O6CHYXU-
BaHMe BKJoYaeT B ceb6A ANarHoCcTuKy
1 nocneayowmin PEMOHT, Tn6o 3ame-
HY Ha aHanorvyHoe ycTpomcTBo. Pe-
WeHne O PEMOHTe WU 3amMeHe Npu-
HUMaeTCA CEPBNCHbIM MapTHEPOM.
BbecnnatHoe rapaHTUiHOE O06CNYyXK-
BaHMe He BKJIOYaeT B cebA KOMMeHca-
LMo pacxofoB Mo TPaHCNOPTUPOBKe
YCTPOWCTBA A0 CEPBUCHOIO LieHTpa 1
06paTHO, BU3NT CEpPBUCHOrO Creuua-
NINCTa K MeCTy YCTaHOBKM YCTPOWCTBA,
a TakXe KOMMeHcaLuio pacxoAoB No
BBOAY OTPEMOHTMPOBAHHOMO (3ame-
HEHHOrO) YCTPOWNCTBa B SKCMyaTaLuio.
l[apaHTUA He pacnpocTpaHAeTCA Ha
HencrnpaBHOCTWN, BO3HUKLIWE BCNef-
cTBME:
« HeCob6MIo4eHNA MpaBui  YCTaHOB-
KW, MNOAKMIOYEHUA, 3SKCnyaTauuu,
XpaHeHWA WM TPaHCMOPTUPOBKM
YCTPOWCTBA, yKa3aHHbIX B UHCTPYK-
LUK no sKcnnyaTauum;

* PEMOHTa HEeYMNONHOMOYEHHbIMW Ha
TO NMUamMu (He aBTOPU3MPOBAHHbIMU
CEePBUCHBIMU LIeHTpamu)

+ pa3bopKM YCTPOWCTBA, U3MEHeHUA
KOHCTPYyKUMN 1 Apyrnx BMella-
TENbCTB, HenpeayCMOTPEHHbIX WH-
CTPpyKUMen No 3KcnayaTaumnm

+ MOBPEXAEHWIN, Bbl3BaHHbIX  3KC-
TPEHHbIMW YCIOBUAMU U JeNCTBUEM
Henpeofonumon cunbl (noxap, cTu-
XWIHble 6eACcTBUSA, U T.4.);

+ HECOOTBETCTBMA MapamMeTpoB nNuTta-
IOLWNX, TeNeKOMMYHUKALWNOHHbBIX U
KabesibHbIX CeTel, a TakKe YCnoBuN
OKpyXalolen cpefbl, YKa3aHHbIX B
WHCTPYKLMUK NO 3KCnayaTauuu;

+ onagaHunA Bo BHYTpeHHMe paboune
06beMbl YCTPOWCTBA MOCTOPOHHUX
npegmeTos;

+ MexaHNyecKunx, TepMUYecKux n apy-
rMx Nofo6HbIX NOBPEXAEHUAX, BO3-
HMUKLIUX B NpoLecce sKCnyaTayum.

lapaHTWIAHBIN CPOK Ha NpeobpasoBa-
Tenu yacTtotbl Danfoss VLT® cocTaBns-
eT 18 MmecAueB C AaTbl U3roTOBMIEHMA.
[aTta m3rotoBnieHna 3awmndpoBaHa B
nocnegHux Tpex umdpax cepuinHoro
Homepa ycTponctBa (S/N). U3 3Tumx
Tpex undp nocnegHaa undpa ykasbl-
BaeT Ha rof, a nepsble ABe — Ha Homep
HeZenwu B rogy.

Hanpumep, Homep 123456G120 yka-
3bIBaeT Ha TO, YTO YCTPOWCTBO OblNo
npounsBefeHo Ha 12-n Hepene 2010
roaa.

1. MoproToBbTe cnegyiowmne AaHHble,
pa3melleHHble Ha WWbANKe YCTPON-
cTBa:

3akasHon kog (P/N), Hanpumep
132F0024

CepuinHbinn Homep (S/N), Hanpumep
186812A261

2. MoaroTtoBbTe onncaHne nNpobnemol.
Ecnn BO3MOXKHO, MCNonb3ynTe noka-
3aHMA XypHana aBapuiHbIX cooblye-
HUN.

3. ObpaTuTech K b6nmxalilemy aBToO-
pV3MpPOBAHHOMY CEPBUCHOMY Map-
THepy VLT®, cornacHo cnncky pasme-
LLEeHHOMY B MHTepHeTe:
www.danfoss.ru/VLT , pasgen «KoH-
TaKTbl» — «[lapTHEpbI MO CeEpPBUCY».
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7. Bbibop npeobGpa3oBaTens YacToTbl

1. Heobxonmmo onpeaennTb AN Kakoro Tvna ABuratensa noabupaercsa npeobpasoBaTenb YacToTbl.

Ecnuny Bac TpexdasHblii acUXpoHHbI aBuratenb 380 nnu 220B, Ans ero ynpasneHMs MOXHO UCMNONb30BaTh NpeobpasoBare-
nn yactotbl cepum FC51 nnn FC101.

Ecnun ncnonb3yeTca CMHXPOHHbIV ABUraTeNlb C MOCTOAHHBIMI MarHUTamm HanpsxeHnem 380 unm 220B, Torga And ero ynpas-
neHma nogonget Tonbko cepua FC101, cpasy nepexoAnm K NyHKTY 6.

Ecnu Baw aBuraTenb ogHodasHbIN, TOrAa A ero ynpasneHnsa HE0OX0ANMO PacCMOTPETb APYrve Cnocobbl perynnpoBaHus.
B cnyyae c gBuratenem MOCTOAHHOIO TOKa HEOOXONUMO PacCMOTPEeTb ApYyrue creymanv3npoBaHHble NnpeobpasoBaTtenu
MOCTOAHHOIO TOKa.

2. Tenepb HEOOXOAUMO YTOUHNTL KaKoe y BaC HanpseHune nutaHue B CETU.

B cnyuae TpexdasHoro HanpsaxeHusa 380B moxHo ncnonb3osatb cepumn FC51 1 FC101.

Ecnn HanpsxeHre ogHodasHoe 220B, Torga B faHHOM Ciyyae ABUraTesb JOSIXKEH ObITb NOAKIOYEH NO cxeme Ha 220 B 1 Tok
HY>HO YKa3blBaTb MMEHHO A1 STOrO HanpsXKeHWA.

Ecnu HanpskeHve B CETU OTAIMYHOE OT YKa3aHHbIX Bbllle HEOOXOAMMO O6PATUTLCA B TEXHUYECKYIO CNYXKOY NoAaep KU
«[laHdocc», BO3MOXKHO ANA 3TUX Lieneil Heo6Xo4MMO UCMONb30BaTb ApYyrne cepuun.

3. MouwHocTb aBuratens ans Bbibopa cepuu

MouwHocTb 070,18 go 22 KBt OT130 8o 90 KBT Apyroe
PekoMeHgaLMm MNopxopAat FC 51 n FC 101. nogxogut FC 101, nepexo- Opyrue cepun MY «daHdpoccy.
(cm MyHKT 4, 5) AVM K NYHKTY 6 O6paTutech K ANCTPUOLIOTOPY.

4, YTOYHWTe TN NpUMeHeHUa ans Bbibopa mexgy FC 51 n FC 101

MpumeHeHne FC 51 FC 101 PekomeHgauun
YnpaBnieHvie HaCOCOM (He NMOrPY>KHbIM) + + +
YnpasneHvie BEHTUAATOPOM + + +
YnpaBneHvie BO3Ayx0o0xagntenem + + +
3apaun no aBToMaTM3aunm, KOHBeepbl U T.4. + - Bblibupaem FC 51
YnpaBneHvie HeCKONbKUMY ABUraTenamu + + +
Morpy»Hble HacoCbl - - Obpatutech K ANCTprbbIOTOPY
Komnpeccopbl + + Bbibupaem FC 51

5. YTouHuTe gononHuTenbHbll GyHKLmoHan MY gns Boibopa mexay FC 51 n FC 101

MpumeHeHune FC 51 FC 101 PekomeHagauun

Cnawmn pexxmm - + Bbi6upaem FC 101

YepepoBaHue unm KackagmpoBaHue - + Bblbripaem FC 101

[Ba Bbixofa pene - + Bbibupaem FC 101

YcTaHoBKa Bii:u:(;?;ﬁmg:ggt::lme Kopnyca _ N BbiGupaem FC 101
Topmo3HON pe3uncTop + - Bbibrpaem FC 51

Hun3Kne ToKM rapMOHUK (BCTPOEHHBIN Jpoccesb) - + Bbibupaem FC 101
KoHTposnb 06pbiBa pemHs NprBoga 6e3 gaTtunka - + Bbi6upaem FC 101
KoHTponb pacxoga no AaTynky AaBneHus - + Bbibupaem FC 101
BctpoeHHbin punbtp IMC knacca A1/B - + Bbibrpaem FC 101

6. Boibeprte MowHOCTb MY no Toky ABuratens (Kpome Komnpeccopos). Cm. pasgen 10 “TexHuuYeckre XxapakTepucTuki®,
ctp. 108.
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8. Kogbl onsa 3aKka3a

VLT Micro Drive. Cetb nutaHus 3 ¢asbi 380 B (BbixogHoe Hanpsa»xeHune 3x380 B)

Hwxe NpMBOAATCA KOAbI AN1A 3aKa3a CTaHAAPTHbIX NO3MLNIN YaCTOTHbIX npeo6pa3OBaTene|7|. BmecTe c kogamun npmnBeneHbl
HOMWHalbHbIE TOKN N ra6apv|Tb|.

BbixogHoi ToK [A]

MouwHocTb ~3x380-440B ra6apur 3akasHom Kop,
[kBT] Kopnyca (6e3 naHenn)
Hom. Meperp. (60 c)
0,37 1,2 1,8 M1 132F0017
0,75 2,2 3,3 M1 132F0018
1,5 3,7 5,6 M2 132F0020
2,2 53 8,0 M2 132F0022

3,0 7.2 10,8 M3 132F0024 = f)ﬂ

4,0 9,0 13,7 M3 132F0026
55 12,0 18,0 M3 132F0028
@ @ 6
75 15,5 23,5 M3 132F0030
11,0 23,0 34,5 M4 132F0058 VLT
15,0 31,0 46,5 M4 132F0059 Micro Drive
18,5 37,0 55,5 M5 132F0060
22,0 43,0 63,0 M5 132F0061

VLT Micro Drive. Cetb nutaHunsa 1 ¢asa 220 B (BbixogHoe HanpsaxeHune 3x220 B)

BbixogHoi Tok [A]
MouwHocTb ~3x220B Fa6bapur 3aKasHom Kop,
[kBT] Kopnyca (6e3 naHenwm)
Hom. Meperp. (60 )
0,18 1,2 1,8 M1 132F0001
0,37 2,2 3,3 M1 132F0002
0,75 4,2 6,3 M1 132F0003
1,5 6,8 10,2 M2 132F0005
2,2 9,6 14,4 M3 132F0007

®usnyeckue pasmepbl Ana rabaputos M1 - M5 cmoTtpuTe Ha cTp. 108.
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Onuunm VLT Micro Drive

3aKasHom MoHTaxHbI PasBasbiBalowmin BxopHoi punbTp MCC107 10% TOopMO3HbIE pe-
kop MY (6e3 | Habop 3awuTa KOMMJEKT AnA EMC-dpunbrp n punbrp 3ucTopbl (Kopnyc 40% TopmosHbie pesucro-

naHenmn) NEMAT1 (IP21) YAO6GHOro MoHTaxa rapmMoHUK (apoccenb) IP 21 /1P 54(65) pet (xopnyc P 21/1P 65
132F0001 132B0103 132B0106 130B2522 - -

132F0002 132B0103 132B0106 130B2522 - -

132F0003 132B0103 132B0106 130B2533 - -

132F0005 132B0104 132B0106 130B2525 - -

132F0007 132B0105 132B0107 130B2530 - -

132F0017 132B0108 132B0106 130B2523 -/175U3000 —-/175U3101
132F0018 132B0108 132B0106 130B2523 -/175U3002 175U3108 / 175U3109
132F0020 132B0109 132B0106 130B2524 -/175U3007 175U3116 / 175U3117
132F0022 132B0109 132B0106 130B2526 -/175U3008 175U3120/ 175U3121
132F0024 132B0110 132B0107 130B2529 175U3014 / 175U3015 175U3126 / 175U3127
132F0026 132B0110 132B0107 130B2531 175U3017 / 175U3018 175U3130/ 175U3131
132F0028 132B0110 132B0107 130B2528 175U3022 / 175U3023 175U3138/ 175U3139
132F0030 132B0110 132B0107 130B2527 175U3027 / 175U3028 175U3146 / 175U3147
132F0058 132B0111 - - 175U3034 / 175U3035 175U3156 / 175U3157
132F0059 132B0O111 - - 175U3039/ 175U3040 175U3166 / 175U3167
132F0060 132B0112 - - 175U3047 / 175U3048 175U3170/ 175U3171
132F0061 132B0112 - - 175U3049 / 175U3050 175U3203/ -

BbixogHow dunbTp «OepprToBble KoMbLax (415 3alUTbl NOALWMMNHUKOB, B Cllyyae ecv ABuratesib 6e3 n30n1mpoBaHHbIX Nog-
wunHukos) 130B3257.

132B0100 - MaHenb 6e3 noteHuymomeTpa (IP55)
132B0101 - MNaHenb ¢ noTeHymomeTpom (IP21)
132B0102 — MOHTaHbI HA6Op AnA BbIHOCA NaHenu Ha wkad (3m) (IP54)

132B0131 - 3arnywka (KpbllLiKa Ha MecTo naHenn)

Bosmoxer
yoaneHHsil
MOHMaAx

XKKU-oucnned
¢ nodceemkoli

HasuzayuoH-

NHOUKamope! —— -
KHonku ———»

pexumos
pabomei

132B0102 - MoHMaxHbil HA6op 0719 8bIHOCA NaHeNu
Ha wkagp (3m) (IP54)

r
|
Hote konku
|
|
|

L

132B0101 - [laHens ynpasneHus c NnomeHyuomempom

B X I x=85%65x20mm (=28 MM c nomeHyuomempom)

132B0100 - lMaxens ynpasneHus 6e3 nomeHyuomempa
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VLT HVAC Basic FC 101. CeTtb nutanua 3 ¢pasbi 380 B (BbixogHoe HanpsaxeHune 3x380 B)

BbixogHoi Tok* [A] . . 3aKa3Hom Kop, 3aKa3Hol Kog
MowHocTb ~3x380-440B EETERLIEICCr 70 SETEEREIRCR)[PeRy IP54, c naHenbio | IP54, c naHenblo
6e3 naHenu, unbrp | 6e3 naHenu, PunbTp
[«BT] A2 (Npom. 30HblI) A1/B (>kunn. 30HbI) Sl CLbdt A
Hom. Meperp. pom. : (npom. 30HbI1) (>k1n. 30HbI)
0,37 1,2 1,3 - 13109861 - -
0,75 2,2 2,4 - 131L9862 131N0177 131N0178
1,5 3,7 41 - 131L9863 131N0179 131NO180
2,2 53 5,8 - 131L9864 131N0181 131N0182
3,0 7,2 79 - 131L9865 131N0183 131N0184
4,0 9,0 99 - 131L9866 131N0185 131NO186
55 12,0 13,2 - 131L9867 131NO187 131N0188
7,5 15,5 171 - 131L9868 131N0189 131N0190
11,0 23,0 25,3 - 131L9869 13129284 13129402
15,0 31,0 34,0 - 131L9870 13129403 13129404
18,5 37,0 40,7 - 131L9871 13129405 13129406
22,0 42,5 46,8 - 131L9872 131N0197 131N0198
30,0 61,0 67,1 131L9873 131L9875 131N0201 131N0202
37,0 73,0 80,3 13109881 131L9883 131N0205 131N0206
45,0 90,0 99,0 131L9889 131L9891 131N0209 131N0210
55,0 106,0 116,0 131L9897 131L9899 131N0213 131N0214
75,0 147,0 161,0 131L9905 131L9907 131N0217 131N0218
90,0 177,0 194,0 131L9913 131L9915 131N0221 131N0222

* Tokm B ucnonHeHnn IP 20 n IP 54 moryT He3HaunTeNnbHO pa3nnyaTbCaA. YKa3zaHO MeHbluee 3HayeHme.

132B0200 - Lindposana naHenb onepartopa
132B0201 — MoHTaXkHbIi Habop AnA BbIHOCA NaHeNu onepaTtopa Ha Wwkad IP55 Bkntovyada kabenb 3 m

132B0201 — MoHMaxHsili Habop 0nA 8bIHOCA NAHENU

onepamopa Ha wikag IP55 ekno4as kabene 3 M

132B0200 - Ljugpposas naHens onepamopa
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Onuum K VLT HVAC Basic

Pa3BA3bI- . .
. . BbixopgHomn BbixogHon
MoHTa»xHbIN Bawowun .
MowHocTb . éunbTp BbixogHom éunbTp
3aKa3Hou Kopg, Ha6op 3awuTa KOMMNEeKT .
[kBT] NEMAT1 (IP21) 06HOro (QeppuTtoBbie ¢unbrp dU/dt CUHYCHbBIN
YA KonbLa 1P00 /IP20
MOHTaXa
130B2406 /

0,37 131L9861 132B0222 132B0202 130B3257 - 1302441
13109862

0,75 131N0177 132B0222 132B0202 130B3257 - 113;)0B82;ff1/
131N0178
131L9863

1,5 131N0179 132B0222 132B0202 130B3257 - 1i§i§;ﬁﬁ/
131N0180
131L9864

2,2 131N0181 132B0223 132B0202 130B3257 - 113??08521‘:)53/
131N0182
131L9865

3,0 131N0183 132B0223 132B0202 130B3257 - 113;)035;253/
131N0184
131L9866

4,0 131N0185 132B0223 132B0202 130B3257 - 113300882; 4(294/
131N0186
131L9867

55 131N0187 132B0224 132B0204 130B3257 - 1133%?322‘2; 6/
131N0188
131L9868

7,5 131N0189 132B0224 132B0204 130B3257 - 1133%?322‘1: 6/
131N0190
131L9869 130B2835/

11,0 13129284 132B0225 132B0205 130B3257 130B2836 / 1?3?5;;;1‘27/
13129402 130B2837
131L9870 130B2835 /

15,0 13129403 132B0225 132B0205 130B3257 130B2836 / 1?;)(')%;4111138/
13129404 130B2837
13109871 130B2835 /

18,5 13129405 132B0226 132B0205 130B3257 130B2836 / 1?3?(')35;4111138/
13129406 130B2837
131L9872 130B2835/ 130822281

22,0 131N0197 132B0226 132B0205 130B3257 130B2836 / 13082307
131N0198 130B2837
13109873

13082838/

30,0 131L9875 132B0217 132B0207 130B3258 130B2839/ 130822282/
131N0201 13082840 130B2308
131N0202
13109881

130B2838 /

37,0 131L9883 132B0217 132B0207 130B3258 130B2839 / 130822283/
131N0205 1302840 130B2309
131N0206
131L9889
131L9891 13082838/ 130B3179/

45,0 132B0217 132B0207 130B3258 13082839/
131N0209 13082840 130B3181
131N0210
131L9897

130B2841 /

55,0 13119899 132B0218 132B0208 130B3258 130B2842/ 13083179/
131N0213 13082843 130B3181
131N0214
131L9905

130B2844 /

75,0 131L9907 132B0218 132B0208 130B3258 130B2845 / 13083182/
131N0217 13082846 130B3183
131N0218
131L9913

130B2844 /

90,0 11;1:\]%31251 132B0219 132B0209 130B3259 130B2845 / 113;0383;:3;3/

130B2846

131N0222
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9. Bonpocbl 1 oTBETDI

YTo TaKkoe sneKTpomMexaHn4yeckuin npueop?

JneKTpOMeXaHWYeCKMn NPUBOA — 3TO CUCTEMA, COCTOALLAA W3 SNeKTPOoABUra-
TenA, MexaHMYeckoro nepefaToyHoOro yCTPOWCTBa, 31EKTPUYECKOro CUIOBOro
npeobpasoBaTtens 1 SNEKTPOHHOTO YCTPOWNCTBA YMNPaBEHUA, OCYLLEeCTBAALLAA
ynpasJifsiemoe npeobpa3oBaHNe IEKTPUYECKON SHEPTUN B SHEPTUIO ABMKEHUA
MexaHn4yeckoro obbekTa.

Yr1o Takoe npeobpazoBaTenb YacTOTbI?
Mpeo6pa3zoBaTesb YACTOTbI — 3TO YCTPOMCTBO AJIA YNPABAAEMOro NUTAHUA 3MeK-
TpoasuraTens.

B uem 3aKl0uaeTCA Ha3HavYeHNe npeobpasoBaTensa YacToTbI?

Ha3HaueHne npeobpa3oBaTensa YacToTbl — 3TO yrpaBfieHne MOMEHTOM/CKOPO-
CTbIO BPALLEHMA 3M1IeKTPOABMUraTeNA 338 CHET U3MEHEHUNA YaCTOTbl U HaMpPSAXKeHNA
NMNTaHUA.

Yro Takoe WNM?
UMM (LUnpoTHO nmnynbCHaa Mogynauma) — 3T0 MeToA NonyyYeHuns perynmpyemo-
ro BbIXOAHOIO HanpsXeHWA NyTeM USMEHeHUA AIMTENbHOCT KOMMYTaLUN.

Kak cornacyetcs BbixoagHoe HanpsxeHue MY c BxogHbiM?

BbixogHOe HanpsXeHne MoXeT MeHATbCA OT 0 0 YPOBHA BXOAHOro HanpsaxeHua MNY (Bo3moxHa neperpyska B HECKONbKO
npoueHToB). COOTBETCTBEHHO NMpu NuTaHuu MY ot cetn 220B He BO3MOXKHO pa3BUTb HOMMHAJIbHBI MOMEHT Ha ABUraTtene
NOAKIIOUYEHHbBIM MO cxeme nutaHmsa 380B.

Kak cornacyercsa BbixogHas yactota M4 c HommHanbHoOM BXoAHON?
Hukak. BoixoHas yactoTta popmumpyetcs nocpeactsom LUIMM 1 moxkeT meHATbCA B Anana3oHe ot 0 go 400 -590 Iy (B 3aBMCK-
MocTn oT mogenu MNY). B 3aBucMmocT oT BbiIxogHOWM YacToTbl MY MeHAeTCA CKOPOCTb BpalLeHUA Basla ABUraTensa

Bo3moxxHo nu ynpaenaTtb MY ogHopasHbIiMKu gBUraTenammn?
Her.

BosmoxxHo nu ynpaenaTtb MY c ogHodasHbIM NuTaHuem, TpexpasHbIMU ABUraTenammn?
[a, no 2,2 kBT.

OCHOBHbIe NAICbI NCNONb30BaHUA NpeobpasoBaTeneil 4acToTbI?
WX 2. 1 DKOHOMMSA IEKTPOIHEPrK Npu paboTe 3neKTpoaBuratens 2 Peanmsaums ClIOXKHbIX TEXHOMOMMYECKUX MPOLecCoB
3@ CUEeT U3MEHEHWA YacTOTbl BpaLleHUs NPYBOJOB
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Osuratenpb

Kakoii npyHUun pa6oTbl aCMHXPOHHOrO ABUraTeNA ¢ KOPOTKO3aMKHYTbIM
potopom?

MY co3paet BpallatoLleecss MarHUTHOE MoJsie B CTaTOPeE, a OHO CO3JaeT INEKTPU-
yeckoe nosie B KOPOTKO3aMKHYTOM poTope (MPMHLMN MarHUTHOW WMHAYKUWW).
MpowncxoanT B3aMmoZencTere Mexay nonaMy potopa u ctatopa. lNone poTopa
CTPeMUTCA BPaLLaTbCA TakKe KaK rnone ctatopa, Tem caMmblM POTOP NPUXOAUT BO
BpalLLeHue.

OT Yyero 3aBMCUT HOMUHaNbHaA CKOPOCTb BpaleHNA POTopa aCUHXPOHHO-
ro ABUraTens c KOPOTKO3aMKHYTbIM poTopom?

OHa 3aBMCWT OT YaCTOTbl NUTAIOLLETO HaMNPsXKeHNsA U Konn4yecTsa nap nostocoB 1
cKonbxeHus. MNpeobpasoBaTenb YacTOTbl MO3BOJISIET PETYINPOBATb YaCTOTY M-
TalOLWEro HaMNpAMXeHWA 1 TeM CaMbIM CKOPOCTb BpalleHus Bana 3[.

Kakoe 3HaueHne nmeeTt CKOPOCTb BpalleHUA Bana afeKTpoaBuraTens npu ero pabore ot cetn?
CKOpOCTb paBHa HOMVHAJbHOW YacToTe ABUraTesiA.

KakoBa ckopocTb BpalleHusA Bana aneKTpoasuratens npv ero paéore ot NY?
CkopocTb perynupyetca ot [M4.

Kak cBA3aH MOMEHT C TOKOM 3ieKTpoaBurarena?
[na gBuratena ¢ NOCTOAHHLIMU MarHXTamMmy MOMEHT MPOMNOPLMOHANeH TOKY cTaTopa. A aCMHXPOHHbIX ABUraTenen 3aBucu-
MOCTb MeX/Y TOKOM 1 MOMEHTOM HeJIMHelNHas, HO B paboyei 30He poCT TOKa NPUBOAMUT K POCTY MOMEHTA.

Kakne cywecTByoT €noco6bl nogknwyeHnAa o6MOTOK ABurarena?
Tpeyl'OﬂbHVIK, 3Be3fa (M3meHAeTCcA HOMUHANbHOE HanpAa@eHne n ToOK asuratens).

Mpwu noagknoyeHUN B 3Be34y UV TPEYroNibHUK OyAeT 60/blue HOMUHaANbHOE IMHElIHOe HanpsXKeHue aBuratena?
JInHelHoe HanpsixeHne 6yaeT 6onblue ans 3Be3/bl (COOTBETCTBEHHO TOK HAOOGOPOT MEHbLLE).

Y10 TaKoe CKoJbXKeHue?
CKOMbXeHUe — 3TO pa3HULIa MeXAY CKOPOCTbIO MOl CTaToPa Y YaCTOTOW BPALLEHMA POTOPA B NMPOLIEHTAX.

FapmoHukun

Y10 TaKOe rapMOHUKIN?

[apMOHVKM — 3TO CUHYCOMAAJIbHbIE BOJSIHBI CyMMUMpYHoLmeca ¢ GyHAaMeHTaNIbHOW
(ocHoBHOWM) yacToTom 50 Iy (T.e 1-a rapmoHuka = 50 Iy, 5-A rapmoHmka = 250 ). JTio-
6as KomneKkcHas dopma CUHYcomabl MOXET ObITb pa3noXeHa Ha CocTaBnALne
YacTOTbl, TAKMM 0OPA3OM KOMIMNIEKCHasi CHycouaa eCTb CyMMa OnpefesrieHHOro
YMCNA YETHBIX VN HEYETHDBIX FAPMOHUK C MEHBLUNMY WM 6OMBLIMMUN BESIMUYMHAMUA.
[apMOHVKM — €CTb NPOAOMKUTENbHbIE BO3MYLLEHUA UIN NCKAXKEHUA B SNEKTPUYe-
CKOIl CeTU, MetoLLMe Pa3fINYHble NCTOYHUKM U MPOABEHNA Takre Kak MMMYmbCbl,
nepekocbl ¢pas, 6POCKM 1 NPOBaJsibl, KOTOPbIE MOTYT OblTb KaTErOPU30BaHbI KakK ne-
pexofHble BO3MYLLEHUA.

Korga Bo3HMKalOT rapmMoHuKn?
[apMOHMYECKMEe NCKaXKEHWA BO3HMKAIOT NP paboTe HeIMHENHbIX NOTpebuTenel Toka (B Tom uucne MY).

Yem onacHbl rapMOHUKU NO TOKY?

[apMOHMYECKIME NCKAXKEHUNA TOKa Bbi3blBalOT Neperpes CUIOBOro TpaHC$OpPMaTopa, MOBbILLEHHOE NOTPebnieHre peakTB-
HOW MOLLIHOCTW, yBENMYEHIE NOTEPb B MEAM CUJIOBbIX MPOBOAOB 1 TpaHcpopmaTopa. OHYM ABAAIOTCA NPUYMHON NOABEHNSA
rapMOHWUK MO Hanpsi>KeHUIo.

Yem onacHbl rapMoHuMkKu no Hal'lpﬂ)KEHIIIIO?
Hanunune rapMOHNYeCKnX VICKaXeHUM no HanpAXeHUo NPUBOAAT K BbIXO4y U3 CTPOA O60py,D.OBaHI/Iﬂ.

Kak 60poTbcA c rapmoHuKkamun?
[apMOHMYECK/Ee UCKaXKEHWS MOXXHO YMeHbLLATb NPy NOMOLLY BXOAHBIX GunbTpoB. Hanpumep, B cepum VLT HVAC Basic FC 101
MMeeTCA BCTPOEHHbIN GUBTP rapMOHUK Ha 3BEHE MOCTOAHHOIO TOKa.
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NcnonHeHne

Yro Takoe IP n NEMA?
IP - eBponeiickaa Kknaccudukauma cTeneHn 3awuTbl  0bopyLoBaHMA.
NEMA - amepuKaHckas.

Y10 o3HauaeT nepsas yudpa IP?
MepBas undpa — 370 3aLmMTa OT NONaZAHMA BHYTPb MPUbopa NOCTOPOHHMX Npes-
METOB (4em bonbLue Ludpa, Tem fyylle 3almTa).

Y10 03Hauaet BTOpas ynudpa IP?
Btopas undpa B IP - 310 3awwmTa OT NonagaHus BHyTpb Npnbopa Bogbl (4em 60nb-
we umdpa, TEM nNyyLle 3awmTa).

Kak 3awmuieH npu6op c 1P20?
OH MMmeeT 3alunTy OT NasbLeB (MpeameToB 6onblue 12 MM), HO OTCYTCTBYET 3aLLm-
Ta OT BOAbI.

Kak 3awmuieH npu6bop c IP54?
OH MMeeT NnbinesalmiLleHHOe UCMONTHEHWE 1 3aLLUTY OT BpbI3r BOAb.

Kakasa makcumanbHasa cteneHb 3awutbl Kopnyca IP y VLT Micro Drive n VLT HVAC Basic?
IP 21 n IP 54 cooTBeTCTBEHHO.

Kakas TMnoBas cTeneHb 3alyuTbl NpeobpasoBaTens npu ero nocsieayiouleil yctaHoBKM B WwkKad IP54?
1P20.

Kaknm o6pasom ncnonb3sosartb VLT Micro B nbuibHbIX cpefax, rae Heo6xoaum IP54?
CMoHTMpoOBaTh B WKady ¢ IP54.

Kak ncnonosoarb N4 B TemnepatypHom AgnanasoHe ot -40 °C?
YcTaHOBUTb BO BCEMOrofHbIi WKad C NoJorpeBoMm v 3almTom OT KOHAEeHcaTa.

CeTb NuTaHuA

Kakoe TnoBoe 3HaueHMe NYCKOBbIX TOKOB aCUHXPOHHOTO ABUraTens npu ny-
cKe OoT ceTn?

OHo 6onblue B 5-7 pa3 HOMWNHANIBHOTO TOKa (MHoraa gocTuraet 12-14 pas) OCHOB-
HOro curHana.

Kakoe TnoBoe 3HaueHNe NYCKOBbIX TOKOB aCMHXPOHHOrO ABUraTens npu ny-
cKe yepes YNM?
OHo 6onbuie B 3-4,5 pa3a HOMMHANIBHOIO TOKa.

Kakoe TunoBoe 3HaueHMe NYCKOBbIX TOKOB aCUHXPOHHOTO ABUraTens npu ny-
CKe yepes npeobpasoBaTtesib YacToTbi?
OHo, KaK NpaBuIo, He 60sbLLe HOMUHaNBbHOrO ToKa Y.

Kakune nutaiowme cetn (no pasam HanpsKeHUIo 1 YacToTe) Haubonee pacnpocTpaHeHbl B PO?
Hanbonee pacnpocTpaHeHHHbIMU HanpsXeHuAamMn B Poccum apnsotca 1dasa 220B, 3 dasbl 380, 50 M.

Ana yero ncnonbsyercs 3asemneHne?
3a3emneHmne ncnonb3yeTca ANA 3aWmTbl NepcoHana. TakxKe ana Toro, UTodbl TOKU YTeUKM NMNYNbCHOro 060pyAoBaHNA 3a-
MbIKaJINCb MO KOHTYPY C HU3KMM CONPOTUBIIEHNEM MEXAY CUNOBbIM TP-POM 1 060pya0BaHNEM.

[AnAa yero ncnonbsyerca HeMTpanb?
Hentpanb ncnonbsyeTca AnA NOAKNOUYEHNA CUIIOBbIX NOTPebUTeNeil, paccumMTaHHbIX Ha GpasHoe HanpaxXeHue.

B uem oTnnume 3asemneHvie ot He|7|Tpanv|?
Mo HeVITpaJ'II/I NPOTEKAalOT TOKN NOAKNIOYEHHbIX n0Tpe6v|Tene|7|, a Mo 3a3eMJIEHNIO NNLWb TOKN YTEYKN.

Ana yero ncnonb3yloT NnpegoxpaHnTenn?
npefaoxpaHnTeny HeobXoAMbI ANA NPefoTBPALLEHUA NOBPEXAEHNI BbI3BAHHbIX aBapUIAHBIMU CUTYaLUAMM.
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FAe B3ATb nporpammHoe o6ecneyeHue (MCT 10) ansa cBasm c NY?
Ero mokHO 3arpy3utb ¢ caiiTa www.danfoss.ru pasgen «CrnnoBas anekTpoHuKa» — «[lporpammHoe obecneyeHre.

Fpe B3aTb yepTtexu MY B popmare Autocad?
UepTeXKmn MOXKHO 3arpy3utb Ha cante www.danfoss.ru pasgen «CunoBas an1eKTpoHuKa» — «[poayKuus».

Fpe moXHO HailTu poKymeHTauuio no VLT?
JloKyMeHTaLuio MOXKHO 3arpy3nTb Ha canTe www.danfoss.ru pasgen «CunoBas 31eKTPOHMKay — «[JoKymMeHTaLus»,

Fae HaNTV KOHTaKTbl CEPBUCHbIX NapTHepoB?
KoHTaKTbl CepBUCHbIX NAapTHEPOB pa3meLleHbl Ha canTe www.danfoss.ru pasgen «CunoBasa aneKTPoHMKa» — «KOHTaKTbI»,
«apTHepbl N0 cepBUCy».

K komy o6paTutbca npu Heo6xoaumocTn pemoHTa o6opyaosanus VLT?
MoXHO 06paTTbCsA K NI06OMY CEPBUCHOMY NMapTHEPY CMIIOBOW 3NeKTPOHUKU «[laHdoccy». CNMCOoK CepBUCHBIX MAapPTHEPOB
MO>KHO Y3HaTb Ha cariTe www.danfoss.ru HanpasneHve 6r3Heca — «C1NoBas NEKTPOHMKAY.

Kak onpegenutb HOMMHanbHbIN TOK, Maccy, rabapuTHble pasmepbi MY VLT?
Nx MoXHO onpeaenntb No JOKYMEHTaLMM Ha COOTBETCTBYOLLYI0 ceputo Y. B pykoBoacTBe MO 3KCnnyaTaumm eCTb Tabnuubl
xapaktepuctuk MY (yumtbiBaeTCA HaNpsAXXeHMe 1 MOLHOCTb). B JaHHOM PYKOBOACTBE OHM TaKXe NpeACTaBieHbl.

Kakue ceptudpukartbl ectb Ha npoaykuuio VLT?
CepTndurKaTbl COOTBETCTBUS, pa3peLwleHne PTH, aTOMHbIN, NOXapHbINA 1 T.4.

Kak onpegenutb gaty npoussopcrsa MN4?
JaTy npou3BofCcTBa MOXXHO OMNPeAeNnTb MO TPeM NocsiefHM Ldpam cepuinHo-
ro Homepa [N4: aBe — Homep Hegenw, NOCNegHAA — rofd.

Y10 TaKoe 3aKa3HOI1 KOA N ANisl Yero OH HyXKeH?
3aKa3HoW Kog — 3TO YHMKaNbHOEe NAEHTUGMKALMOHHOE OMMCaHve 3aKa3HoW Mo-
3uummn. OH CTaBUTCA B COOTBETCTBUN TUMOBOMY Koy (8 CMBOSOB).

Y10 TaKkoe TnoBo Kop?
TvnoBon Kopf — 3TO yHMKanbHOe onurcaHue MY, Kaxablii cuMBOn 0603HAYaeT XapaKTePUCTHUKY.

Kak HasbiBaeTcs nporpaMmMHoe o6ecneyeHune gna napamerpupoanmnsa MY VLT?
OHo Ha3biBaeTca MCT 10.

Kak nogkniounTtb HOyT6YyK ¢ MCT 10 k Y?
DTO MOXHO cenaTb C MOMOLLbI0 KOHBepTOpa Ha RS 485 uHtepodeiic.

Kakune otnununsa 6asosoit Bepcun MCT 10 oT nonHoin?
B 6a3oBol Bepcum orpaHuyeHo umcno MY B npoekTe, Ao 2 WT. Tak»ke orpaHMUYeHOo YNCSIO
KaHanoB ocuunnorpada. B nonHon Bepcum B ogHOM npoekTe go 8-mu MY,

Asnaerca nu MCT 10 nnaTtHon?
basoBas Bepcua 6ecnnatHa, NofHas NnaTHa.
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UnTtepdeincnbl

B uem npenmywecTso udppoBoOro ynpaBneHUA Hag aHanorosbim?
MpenmylecTBO 3aK/loyaeTca B MOMEX03alULEeHHOCTN, OTCYTCTBUM Apeida
HYNA 1 CTabUNbHOCTY NPY U3MeHAEeMON paboueli Temneparype.

Kakune npenmyuiectea aHanoroBoro curHasia rno ToKy Haj, aHaJIoroBbim cur-
Ha/IoM No HanpsXeHuto?

MpenmMylLecTBa 3aK/10YaIOTCA B MOMEXOYCTONYMBOCTYN 1 6ONbLUEN ASTUHDI TIMHAN
nepegauu.

Y10 Takoe nHtepdenc ceasmn?
WHTepdeic cBA3mn — 3To annapaTHasa peanvsauma KaHana CBs3u, XxapakTepusyeT-
CA YPOBHAMU HaMNpPsXeHUsA, 4ONYCTUMOMN ANUHHON NMNHUN CBA3M W T.N.

Yr1o Takoe npoToKon cBA3n?
MpoToKon cBsi3n — 3TO NpefonpeaeneHHas NPorpaMMHas NocnefoBaTe/IbHOCTb KOMaHA U AEVCTBUI Ha HUX C MOAPOOHbIM
onucaHneMm ANVHbI NOCBUIKM NO LWMHE U 3HAYEHMEM KaXKA0ro CMMBOJ1a BHYTPU STOW NOCBUTKN.

CepBuc

Kakoe BpemA HapaboOTKN Ha OTKa3s C BepOATHOCTbIO 60%?
200 000 yacos.

Kakoii pacueTtHbin cpok skcnnyatayuu MY FC Micro?
bonee 40000 yacos.

Kakoii cpok rapaHTuu Ha npeo6pasoBaTtenu yactoTbl VLT?
Cpok rapaHTuu coctasnseT 1,5 roga ¢ MOMeHTa MPon3BoACTBa U 1 rof c MOMeHTa
npojax;mu.

Cepun

Yro Takoe VLT?
VLT - 370 6peHp cunoBoii anekTpoHuku laHdocc, cokpalyeHHo oT velocity control.

Kak o603HauaeTtca cepusa VLT Micro?
FC 051.

Kakoe 0603HaueHune nmeet cepusa VLT HVAC Basic?
FC101.

NoaxoaunTt nn naHenb ot VLT Micro k VLT HVAC Basic n Hao6opoT?
Hert.
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Kak nog6upaeTca npeo6pa3oBaTenb 4acTOTbl NOA ABUraTenb?

MY nopbupaeTtca B nepByto ouepesb No TOKy. Pabounii ToK fBUratens JOMXeH
ObITb MeHbLLEe HOMMHANbHOro Toka MY (6oNbLUMHCTBO NPMMeHeHWN). Tak e He-
06X0AMMO 3aMONTHUTb OMPOCHBIN JINCT MOCKOMbKY AJ1sl HEKOTOPbIX MPUMEHEHW
TpebyeTcAa 3amnac no ToKy (Hanpumep, Komnpeccopsl), Npouecc Boibopa MY gns
PaboTbl C KOMMPECCOPOM OMNUCaH B rnaee 3.8 3TON KHUMU.

Kakon pnanasoH mowHocTen n nutawowme HanpsaxeHua MY y cepunm VLT
Micro Drive?
1x220 B 0,18-2,2 kBT, 3x380 B 0,37-22 KBT.

Kakon pnanasoH mowHocTen n nutawowme HanpsaxeHua MY y cepunm VLT
HVAC Basic?
3x380 B 0,37-90 KBrT.

MoxeT nu MY VLT ynpaBnatb ogHo¢dasHbIM ABUratenem?
Her.

Moxet nu MY ynpaBnaTb HECKONbKUMM ABUraTeNAMN OAHOBPEMEHHO?
[a, ecnu Bce aBuraTenu paboTatoT C O4MHAKOBOW YacTOTOM.

B Kakux cnyyasax Heob6xogum ABUraTenb C NPUHYANTENbHOI BEHTUNALMER?
OH Heobxoaum Npu paboTe Ha HU3KMX CKOPOCTAX.

B KaKux cnyuyasax peKomeHAYyeTcA ncnosiib3oBaTb ¢peppuToBble Konbua?
DeppurTOoBbIE KOJbLIA PEKOMEHAYETCA NPUMEHATb NPY NCMNOJSIb30BaHWM NEKTPOABUraTeNns C HEM30NNPOBaHHbIMW MOALINM-
HUKaMW, a TaK »Ke NPU Hannumm BbICOKOYACTOTHBIX MoMeXx oT Kabens (MY-dnekTpogsuraTens).

B KaKux cnyyasax Heo6xoanmo 06A3aTeNIbHO NCNOJIb30BaThb BXOAHbIe GUNBLTPDbI?
BxopaHble GbunbTPbl NCNONb3YTCA NpY 60MbLION 3arpy»KeHHOCTU NuTatoLero TpaHchopmaTopa, ANA CHUXKEHNA peaKTUB-
HOW 3Hepruu, a TakXe Ana cootTeTcTeua TpebosaHusem FOCT n EN.

B kakux cnyyasax pekomeHayeTtca ucnonbsosatb dU/dT ¢unbrp?

B cnyuasx npvMeHeHrsa co cTapbiMun ABUraTenamu, 6o ABUraTensamu, He npeaHasHauYeHHbIMK Ana paboTbl ¢ MY pekomeH-
ayeTcs ycTaHaBnuatb ¢unbtpbl Du/dt. Mpu 3ToM HEeOOXOAMMO BHUMATENBHO U3YUYUTb NACNopT Ha fABUraTesb, B KOTOPOM
OyneT yKkazaHo, TpebyeT nu aBuratenb yctaHoBKM du/dt nnm crHycHoro ¢unbstpa.

B KaKux cnyyasax peKoMeHAyeTCA UCNoNb30BaTb 6bicTpoAeicTBYOLME NpeaoxpaHuTenu nepep NMY?
BbicTpogencTByOLME NPefOXPaHUTENN PeKOMEHYeTCA MPUMEHATb BCeraa.

B KaKux cnyyasax peKoMeHAYyeTCA UCNOoNb30BaTb NAaThl C AONOJHUTENbHbIM 3alUTHbIM NOKPbITUEM?
3aWwpmTHOE MOKpPLITUE MNAaT PeKoOMeHAYeTCA ANA 3alUTbl OT KOPPO3UW, NPU HaNMUUM B BO3JYXe aKTUBHbIX KOMMOHEHTOB
(Xnop, ammuak n .ta).

B KaKux cnyyasax peKoMeHAYyeTCA NCNoNb30BaTb GUALTP pafno4acTOTHbIX MOMeX
JaHHbIN GUNbTP pekomeHAyeTCA UCNOoMb30BaTb NPy NpuMeHeHUn MY B XNNULHO-KOMYHaIbHOM X03ANCTBE (KOTeslbHble,
WTM), ona 3awmTbl OT nomMex 6bIToBbIX NoTpebutenein. CornacHo FOCT Ha aneKTponprBogbl — BCeraa.

B kakmnx alyyasax pekoMmeHAayeTCA ncnojsib3oBaTtb CIIIHyCHbII?I d)llll'lep?
CI/IH)/C-d)VIﬂpr pekomMeHayeTca wuncnonb3oBatb MNpu  AJINMHaX kabena ot 50m, npun ncNonb3oBaHUN asurartenen
C HEN30MNPOBaHHbIMU NOAWNMHNKaMIM 1 ONA NpoAJSIeHNA CPOKa Cﬂy)K6bI aBurartena.

CoBMecTHO ¢ Kakumu cepuamu MY MmoKHO ncnonb3oBaTb CUHYCHbIN GunbTP?
C cepuen VLT HVAC Basic.

B KaKuXx ciyyaax peKomeHAyeTCA NCNosib30BaTb TOPMO3HOI pe3uctop?

TopMo3Hble PEe3NCTOPbl PeKOMeHAYEeTCA MUCMONb30BaTb MNPV HANMUMK Ha Bany dMeKTpoAasuratena GOMbLOro MOMEHTa
WHEPUWMN 11 HEOBXOANMOCTM BbICTPOro TOPMOXKEHUA. TaKKe UX NMPVMEHAIOT MPU YCIOBUM BO3MOXHOCTM paboTbl NpriBoaa
B reHepaToOpPHOM pexKunme.

B Kakunx cepuax ectb TOpMO3HON TpaH3ncTop?
B cepun Micro Drive - ¢ MmowHOCTbIO 60sbLe 1,5 KBT.
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B KaKnx cepuaAx ecTb BCTPOEHHbDbI WU ONLMOHaNbHbIN GunbTp pagnoya-
CTOTHbIX NomMmex?
VLT Micro Drive, VLT HVAC Basic

B KaKunx cepusAx eCTb BCTPOEHHbIN ApOoccesib Ha 3BeHe NOCTOAHHOro ToKa?
VLT HVAC Basic

Kakne npotokonbl nogaepxusattca scemu cepuiamu MY VLT no RS 485?
ModBus RTU, FC.

Ona kakux MY VLT naHenb 3aKa3biBaeTcs N NOCTaBNACTCA OTAENbHO?
VLT Micro Drive, HVAC Basic IP 20.

Kakune 6b1BaloT BXogHble GUnbTpbI?
BxopgHble ¢unbTpbl 6biBatoT cnegytowux Tunos: RFI, AHF, akTuBHbIN dunbTp, Apoc-
cenb.

Kakune 6biBaloT BbIXxoAHble GunbTpbI?
BbixogHble dunbTpbl genatca Ha: du/dt, cuHycHbIN, depprToBbIE KOMbLa.

Kakoe HasHaueHne aKkTUBHOro ¢punbTpa rapMOHUK 1 NPUHLUN AelicTBUA?
Ha3HaueHue akTUBHOIo GUNbTPa — 3TO YMEHbLUEHME FAPMOHMNYECKUX NCKaXKeHWNIA
TOKa B 3aBUCMMOCTH OT MX TEKYLUMX 3HAYEHWIA.

Kakoe HasHaueHMe NAaCCMBHOro BXOAHOro ¢uabTpa n NpuHLuMn pabotbi?
Ha3HaueHue naccMBHOro BXOLHOI0 GpUnbTPa — 3TO YMeHbLUEHNE rapMOHUYECKMX UCKAXKEHWI TOKA Ny TeM CHUXeHWA Nynbca-
LuiA B MHAYKTUBHOCTSX M KOHAEHCATOPaXx

Kakoe HasHaueHune ¢peppuTOBbIX Konew?
HazHaueHue peppuToBbIX KONew, — 3TO CHUXKEHWE BeNMUMHbI TOKOB YTEUKM Ha 3emnio Ha Bbixoge N4 n ycTpaHeHre npobne-
Mbl MOALIMMHUKOBbIX TOKOB.

Kakoe HasHaueHune ¢punbrpa dU/dT?

OH cHMXaeT BenuumHy nepeHanpsxxeHna du/dt Ha Knemmax ABuraTens, BO3HUKaOLWY NPY HaNoXeHun nMmnynbcos LLIMM.
@Ounbtpbl du/dt cCHUXKAIOT Harpy3Ky Ha M30asALUI0 0OMOTOK ABUraTeNa U PEKOMEHAYIOTCA ANA NPUMEHEHUN, B KOTOPbIX CY-
LleCTBYET BEPOATHOCTb MOBPEXAEHWA ABUraTeNs no npuyrHam npo6os nonauum.

Kakoe HasHaueHne ¢punbTpa pagnovacTtoTHbix nomex (RFI) ?

HasHaueHue ¢unbTpa pagMoyacToTHbIX MOMEX — 3TO CHUKEHUE YPOBHA BbICOKOUACTOTHbIX (100 KIL>) cocTaBnswowmx
B FAapMOHMYECKOM CreKTpe BXOAHOro Toka [NY (CHWXeHrMe nomex B pagvovYacToTHOM AuanasoHe). OH HeobXoaum
ONA NeKTPOMarHUTHOM COBMECTMMOCTN.
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NMpumeHeHme

[lo KaKoi1 CKopocT MOXKHO pa3orHaTb AJl 6e3 BeKTOpHOro ynpaBneHua?
A/l 6e3 BEKTOPHOro ynpaBneHus MO>KHO Pa3orHaTb O HOMUHANbHOW CKOPOCTY
BpaLLeHus.

[lo KaKkoll cKopocTu MOXHO pa3orHatb AJl ¢ BeKTOpHbIM ynpaBJieHnem
(o1 MY «AaHdocc»)?

[lBuraTesio MOXXHO Pa3orHaTb 4O CKOPOCTU Bbille HOMMHANBHOWM, HO He 6onee
yem B 2 pa3a 60sbLIe HOMVHANBHOW.

Kak Bnnser MomeHT nHepunun Ha BpemMsa pasroua?
BpeMH Pa3roHa ysennymeaeTca npu yseanvyeHnm MoOMeHTa MHepunm mexaHmnsma
N MOCTOAHHOM 3Ha4YeHWUN NeKTPOMeXaHNYeCKOro MOMeHTa.

Kak nsmeHnTca sHepronotpe6neHne gBuratensa Ha HOMNHaNbHOW CKOpPOCTU Npu ero pa6oTte ot MY a He oT ceTn?
CoKpaTtuTCcA TONbKO NoTpebreHne peakTUBHOM MoLlHocTY, 6e3 yueTta KM MY n gerratens notpebnaemas akTMBHasA MOLL-
HOCTb HE U3MEHNTCA.

Kak nsmeHnTca sHepronotpe6neHne noagbeMHOro KpaHa nNpy yMeHbLUEHUN CKOPOCTH B 2 pasa?
MoTpebnaemasn MOLHOCTb YMEHBLUMTCA NMPUMEPHO B 2 pasa.

Kak nsmeHuTca sHepronoTpe6seHune Npn CHNKEHNN CKOPOCTU BpalleHUA BeHTUNAToOpa B 2 pasa?
MoTpebnseman MOLHOCTb YMEHBLUUTCA MPUMEPHO B 8 pas.

Kak nsmeHseTcs MOLWHOCTb C U3SMEeHeHNeM CKOPOCTY NPV BEHTUIATOPHOI Harpy3Ke?
MoLWHOCTb NpoNopLMOHanbHa Ky6y CKOpOCTH.

Kak nsmeHserca MoOowWHOCTb C U3SMeHeHVEeM CKOPOCTU NpN Harpyske gUCKoOm (maxoBukom)?
OHa n3meHseTca nponopunoHanbHO CKOPOCTU, T.K. MOMEHT COMPOTUBJIEHNA HE 3aBUCUT OT CKOPOCTW.

Kak u3MeHAeTCA MOLHOCTb C U3MeHeHNeM CKOPOCTU Npu paboTe ¢ LIeHTpo-
6eXXHbIM Hacocom?
MprbnexeHHO, MOLHOCTb NPOMOPLIMOHaNbHa KOy CKOPOCTU.

Kak nogkniouaeTtcs cuHyc-GpunbTp?
OunbTp NnogknoyaeTca nocnegoBatenibHO Mexay MY 1 gBuratenem Kak otaenb-
HOe YCTPOWCTBO.

Kak nogkniouaetca punbrp dU/dT?
®unbTp noaknoyaeTcsa nocnegosatenibHo mexay MY v asuratenem Kak otaeno-
HOe YCTPOWCTBO.

Kakas onuuna o6ssatenbHo Heo6xoamma B MY ana noaKknouYeHNA TOPMO3-
Horo pesucropa?
[na nogknoyeHns TOPMO3HOro pesucTopa B MY HeobxoAMMOo Hannure TopMOo3-
HOro TpaH3ucTopa.

Kaknm o6pa3om MOXKHO yBeNnuunTb 4NNHY MOTOPHOro Kabenn?
JTO MOXHO CcAenatb ecnv Ncnonb3oBatb gpyrue cepum MY VLT.

Kakoi gnana3soH pabounx ckopocTeii onTumasneH ans 60nAbLWINHCTBA HACOCOB?
OnTManbHbIN AMANAa30oH HaxoaAMTcA B AnanasoHe ¢ 18-30 Iy go 50-55 I,
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OT yero 3aBUCNT BeNNYNHa AUHAMMNYECKOro MOMeHTa?
BennunHa ArHaMMyeCKoro MOMeHTa 3aBUCUT OT MOMEHTa MHEPLIW 1 YCKOPEHUA
(BpemeHu pa3roHa).

I'quemy TUNOBbIM HAaCOCaM He XKeJjlaTe/ibHO paGOTaTb Ha HN3KNX CKOPOCTHX?
TO CBA3aAHO C OTCYTCTBUEM He3aBMCMMOWN BEHTUAALNN N NafEHNEM HOMMHASb-
HOro MOM€EHTa, KaBUTaln 1 BO3MOXHbIM pa3spyLueHnem HacocosB.

B uem cocToAT NpenmyLiecTBa paboTbl ABUraTens c npeobpasoBarenem ya-
CcTOTDbI?

MpeumywiectBaMmm ABAAIOTCA: ONTMMM3aUMA MPOU3BOACTBEHHOIO MNpoLiecca,
SHeprocbepexeHune, NAaBHOCTb PaboTbl, OrPaHNUYEHNE TOKOB, aBTOMaTM3aLus.

Mpu 6arinace MY, BbINOAHAET I OH CUHXPOHU3ALMIO YAaCTOTbI C ceTblo?
HeT, peKoMeHyeTCA OCyLecTBNATb 6alinac Ha OCTaHOBJIEHHOM AiBMraTesie Uv BblAep>KMBaTb May3y Ha pa3mMarHuymBaHue.

Mpun MmakcuMyMe 3arpysKku B cMcTeMe paboTaioT 2 0MHAKOBbIX BERHTUNATOPA. NPV Masnoli 3arpy3Ke Heo6xogUmo co-
37aBaTb TOJIbKO NOJIOBMHY NOTOKa. YTo 3HeproadppeKkTnBHell paboTaTh ABYMA BEHTUIATOPAMM, CO3AAIOLNMUN KaXK-
Ablii NONIOBMHY NOTOKa, WY OTK/IOUYUTb OAUH BEHTUIATOP U OCTaBUTb B paboTe 0ANH, Aal0LWNI NONHbIN NOTOK?
DHepreTnyeckm B 4 pasa BbIrogHel paboTaTb ABYMsA BEHTUIATOPAMU Ha MOMIOBMHHOM CKOPOCTU.

Y10 TaKOe ToOpMOKeHne Bbiberom?
TopMmorkeHUe BbIberom — 310 HeynpasnsiemMas OCTaHOBKa ABUraTesnia npu OTCYyTCTBMM HA HEM MTAIOLLErO HaMNPsXKeHWS.

B uem cyTb ynpaBneHus c o6paTtHoil cBA3bI0?

O6paTHan CBA3b NO3BOMAET MUHNMMW3MPOBATb OWMNOKM (paccornacoBaHWsa Mex-
[y 3afaHuemM 1 GakTMyeCkon BEIMYMHONM) B NOAAEPKaHUN BEIMUYUHBI (CKOPOCTb,
MOMEHT, laB/leHne) Ha 3aAaHHOM YPOBHe(CKOPOCTb, MOMEHT, AaBJieHNe) Ha 3a-
[laHHOM YpOBHe.

3a uto oTBevaert [l coctaBnawowas perynaropa?
OHa oTBeuvaeT 3a BENNUYUHY 1 CKOPOCTb YCTPaHeHNA cTaTUyeckon owmnbku. Yem
Bblle KO3 MUMEHT TeM BbICTpee ycTpaHAeTCA cTaTuyeckas owmnbka, HO Tem
BbllLie CTAHOBUTCA BESIMYMHA NEePepPErynmpoBaHms.

3a uto oTBeyaeT U cocrtaBnawowasn perynaropa?
OHa oTBeuaeT 3a ObICTPOAENCTBME, YeM Bblle KOIPPUUMEHT TeM ObICTpee 3aKaHUMBAETCA MEPEXOAHbIN npouecc
Mo 3aZlaHuIO UJIM BO3MYLLEHWUIO.

Kakasa 3aBucumocTb HanpAXeHUA OT CKOPOCTV Npy BeKTOPHOM ynpaBneHvun?
3aBUCUMOCTb OTCYTCTBYET, BENMMYMNHA HanpAXKXeHUA onpeaenAaeTca TeKyWmMmMm MOMEHTOM Harpy3kun Ha Bany.
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Kakas 3aBUCMMOCTb Hanps>KeHUsl 0T CKOPOCTU NPU CKaIAPHOM ynpasnieHun?
Mpu noctoaHHoM MmomeHTe U/f = const, npu BeHTUnaTopHom U/f2 = const.

Kakune 6biBatoT cnoco6bl ynpasneHus gsuratenem c NY?
OcHoBble cnocobbl yNpaBfieHNA — 3TO CKaNAPHOE, BEKTOPHOE MO HaNPAMEHWIO, BEK-
TOPHOE MO MOTOKY.

Kakyio MMHMMaNbHYI0 CKOPOCTb MOXHO NONYYUTb Ha 4x nonocHom A/ ¢ co-
XpaHeHnemM HOMUHaNbHOro MOMeHTa?
10 Iu.

Kakve HefloCTaTKVN CKansApHoOro ynpasneHna?

HepocTtatkamn ABRAIOTCA: ManeHbKUA AMana3oH peryanpoBaHnA MO CKOPOCTH,

ABuratenb He obecrneyriBaeT HOMUHAJIbHbI MOMEHT Ha HU3KMX CKOPOCTAX 1 HYNeBOI CKOPOCTU. TakKe OTCYTCBYET BO3MOX-
HOCTb YNPaBAATb AMHAMUYECKNMI NepexoaHbIMU NPoLieccamm, HM3Kaa TOYHOCTb PerynmpoBaHus.

Kakoi1 TunoBoii guana3soH perynupoBaHus B pexxume U/f?
10. T.e. ecnu HOMMHaNbHasA CKOpocTb ABuratena 1500 06/MuH, Torga MMHUManbHasa ckopocTb byaeT 150 06/MVH Npy Takom
cnocobe perynupoBaHus.

Y10 Takoe gnanasoH perynlnposava?
Hnana3soH pPerynnpoBaHnsA — 3TO OTHOLWIEeHWe MaKCUMasbHOMN pa6oqe|?1 CKOPOCTN K MUHUManbHOWN CKOpOCTHN wmax/wmin.

Yro Takoe MU[ perynaTtop n gns yero oH ucnosnbsyerca?

ML perynatop — 3To NponopLUnoHanbHo-nHTerpanbHo-anddepeHUmnanbHbIi PerynaTop, UCnosb3yeTca Ana ynpasneHus B
3aMKHYTOM KOHTYpe AnA nogaep»kaHna TEXHONOrMYeCcKom BeMUnHbl( AaBneHne, pacxod, TemnepaTypa v T.n.) Ha 3a4aHHOM
YpOBHe.
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10. TexHNYeCKMe XapaKTepUCTUKN

TexHnUYecKne XxapakTepucTuku npeobpasosarenen yactorbl VLT Micro Drive

Cetb nutaHunsa 3 ¢asbi 380 B

Mouw- | BbIX0oAHOI TOK[A] . Makc. ToK Makc. Makc.ceu. | Tennosbl- | Fa6apuTHble
~3x380B 3akasHon | Ma6apur
HOCTb npepo- neperp. BX. Kabens, AeneHwve, pasmepbl
BT] oA Kopnyca xp., A TOK, A Mm? BT (BxLLXT) (Mmm)
[kBT Hom. | Meperp. P Z
0,37 1,2 1,8 132F0017 M1 10 2,6 4 25,5 140,4x55x148
0,75 2,2 3,3 132F0018 M1 10 4,7 4 43,5 140,4x55x148
1,5 3,7 56 132F0020 M2 16 87 4 56,5 166,4x59x168
2,2 53 8,0 132F0022 M2 20 12,6 4 81,5 166,4x59x168
3,0 7,2 10,8 132F0024 M3 40 16,8 4 101,6 226x69x194
4,0 9,0 13,7 132F0026 M3 40 20,2 4 133,5 226x69x194
5,5 12,0 18,0 132F0028 M3 40 274 4 166,8 226x69x194
7,5 15,5 23,5 132F0030 M3 40 36,3 4 217,5 226x69x194
11,0 23,0 34,5 132F0058 M4 63 47,5 16 342,0 272,4x97x241
15,0 31,0 46,5 132F0059 M4 63 60 16 454,0 272,4x97x241
18,5 37,0 55,5 132F0060 M5 80 49 16 428,0 315x140x248
22,0 43,0 63,0 132F0061 M5 80 57,6 16 520,0 315x140x248
CeTb nutaHusa 1 ¢pasa220B
BrixoaHoii Tok [A] Makc. ToK TennoBbi-
MouwHocTb ~3x220B . ra6apur Makc. nepe- Makc. ceu.
3akasHom Kop, npepoxp., , | AeneHne,
[kBT] Kopnyca A rp. BX.TOK, A | Kabens, Mm B
Hom. Meperp. T
0,18 1,2 1,8 132F0001 M1 16 4,5 4 15,5
0,37 2,2 3,3 132F0002 M1 16 8,3 4 25,0
0,75 4,2 6,3 132F0003 M1 25 15,6 4 44,0
1,5 6,8 10,2 132F0005 M2 35 26,4 4 67,0
2,2 9,6 14,4 132F0007 M3 50 37,0 4 85,1
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LllabnoH ana ceepneHus oTBEPCTUIA MOXKHO HATV Ha KnamnaHe ynakoBKU.

B

le—B —»f

1

i b | @ 7mm ‘<'b4>‘ @ 7mm r—b—»* @ 5.5mm hb%‘ @ 4.5mm ‘«—ba‘ ®4.Smm:
S — ¥ [ S——— d P 'y P —— s — 41 3
< c C C C 2
= — = - - -
— — — — |
Oo— [ o— Oo— 1 aA [— a
aA J
aA a i oy
- M1
N M2
N M3
—t M4
M5
1)

MouwHocTb (KBT) BbicoTa (Mmm) Wnpusa | FnyGuna®| Maxc.

Tuno- (mm) (mm) Bec

pasmep ;
1x200-240B | 3X200-240B | 3X380-480B| A |A€ pa:’::::::)”“‘e" a B | b C Kr
M1 0,18-0,75 0,25-0,75 0,37-0,75 150 205 140,4 70 55 148 11

M2 1,5 1,5 1,5-2,2 176 230 166,4 75 59 168 1,6

M3 2,2 2,2-3,7 3,0-7,5 239 294 226 90 69 194 3,0

M4 11,0-15,0 292 3475 2724 | 125 97 241 6,0

M5 18,5-22,0 335 3875 315 165 | 140 248 9,5

Y Ina LCP c noTeHUnomMeTpom fobaBbTe 7,6 MM.
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O6wue xapakrtepuctukm VLT Micro Drive FC51

HanpsaxeHune nuTaHuA

200-240 B +/-10 % nnun 380-480 B +/-10 %

YacToTa nutaHua

50/60 Iy

Makc. KpaTKoBpeMeHHaAa acuMMeTpunA 4)33 CeTn NNTaHnA

3,0 % OT HOMUHANbHOIO HaNPAXeHUA NUTaHUA

BbixogHOe HanpsaxeHne

0-100 % OT HanpAXeHUA NUTaHNA

BbixopgHana yactoTa

0-200 'y (VVC+), 0-400 Ty (u/f)

Makc. AnnHa sKpaHVpPOBaHHOMO/3aLUKLLEHHOTO Kabens
ABuraTens (B COOTBETCTBUM € TpeboBaHuAMU IMC)

15m

MaKcrManbHas AIMHa HeSKpaHPOBaHHOTo/
He3allyuLeHHoro Kabena asuratens

50m

Okpyxawouwue ycnosusa skcnnyartaumum VLT Micro Drive FC51

Kopnyc IP 20
KomnneKkT npvHagnexHocTen ana kopnyca IP 21, TUM 1
WcnbiTaHre Ha Bubpauuio 10r

MakcrmanbHaa OTHOCUTENbHAA BNAXHOCTb

5% — 95% (IEC 60721-3-3; knacc 3K3 (6e3 KoHaeHcauunm)

ArpeccrBHas BHelWHAA cpefa

(IEC 60721-3-3), c nokpbiTvem Knacc 3C3

npn pa60Te C MOHN>XEHHbIMU XapaKTepUCcTnkammn

Temnepatypa okpy»atoLen cpegbl He 6onee 40 °C
MuH. TemnepaTypa OKpy»<aloLero Bo3gyxa 0°C

BO BpeMms paboTbl C MOSTHOW Harpy3Kon

MuH. TeMnepaTypa oKpy»<atloLlero Bo3gyxa _10°C

Temnepatypa npu XpaHeHUN/TPAHCMOPTUPOBKE

oT-25 po +65/70 °C

Makc. BbicOoTa Hag, YpoBHEM MOpPA
6€3 CHMXXEHNA HOMUHANbHbIX XapaKTepucTmnk

1000 m

Makc. BbicoTa Hag, ypoBHEM MOpPA
CO CHUXXeHNEM HOMUHAJTbHbIX XapPakKTepUCTnk

3000 m

Hopmbl 6e3onacHocTu

EN/IEC 61800-5-1, UL 508C

CraHgapTbl no OMC, 3awmTa oT U3nyyeHun

EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3

CraHgapTbl no OMC, noMexoyCcToMYnMBOCTb

EN 61800-3, EN 61000-6-1/2, EN 61000-4-2, EN 61000-4-3,E
N 61000-4-4, EN 61000-4-5, EN 61000-4-6
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TexHN4YecKne xapakTepucTuku npeobpasoBartenein yacrtorbl VLT HVAC Basic FC101

CeTtb nutaHuna 3 ¢pasbi 380 B. UcnonHeHne IP 20

MouHocTs B"'xg‘;';'(°3'7'8;°3" [A] ) FaGapur Makc. Tok Makc. Makc.ceu. | Tenno-
[KBT] 3akasHoi Kop, G npepoxp., neperp. Kabens, Bbigene-
Hom. Meperp. A BX.TOK, A mMm? Hue, Bt
0,37 1,2 1,3 131L9861 H1 10 1,3 4 13
0,75 2,2 2,4 131L9862 H1 10 2,3 4 21
1,5 3,7 41 131L9863 H1 10 3,9 4 46
2,2 53 58 131L9864 H2 16 5,2 4 46
3,0 7,2 79 131L9865 H2 16 6,9 4 66
4,0 9,0 99 131L9866 H2 16 91 4 95
55 12,0 13,2 131L9867 H3 25 12,3 4 104
7,5 15,5 171 131L9868 H3 25 16,6 4 159
1,0 23,0 25,3 131L9869 H4 50 24,3 16 248
15,0 31,0 34,0 131L9870 H4 50 32,9 16 353
18,5 37,0 40,7 131L9871 H5 65 38,7 16 412
22,0 42,5 46,8 131L9872 H5 65 45,7 16 475
30,0 61,0 67,1 131L9873 - 131L9880 H6 80 62,7 35 780
37,0 73,0 80,3 131L9881 - 131L9888 H6 100 77,0 35 893
45,0 90,0 99,0 131L9889 - 131L9896 H6 125 924 35 1160
55,0 106,0 116,0 131L9897 - 131L9904 H7 150 113,0 50 1130
75,0 147,0 161,0 131L9905 - 131L9912 H7 200 154,0 95 1460
90,0 177,0 194,0 131L9913 - 131L9920 H8 250 182,0 120 1780
CeTb nutaHusa 3 ¢pasbi 380 B. UcnonHeHune IP 54
MouwHocTb Bblx.? gr;(ozﬁz.;;K A . ra6apur | Makc. TOK Makc.ne- | Maxkc. cey. | Tenno-
[KBT] 3aka3Hom Kop T | EOmerEy L perp. BX. Kabens, Bbifene-
Hom. Neperp. TOK, A mMm? Hue, BT
0,75 2,2 2,4 131N0177 131N0178 12 10 2,3 4 21
1,5 3,7 41 131N0179 131N0180 12 10 39 4 46
2,2 53 5,8 131N0181 131N0182 12 16 5,2 4 46
3,0 7,2 79 131N0183 131N0184 12 16 6,9 4 66
4,0 9,0 99 131N0185 131N0186 12 16 9,1 4 95
5,5 12,0 13,2 131N0187 131N0188 13 25 12,3 4 104
7,5 15,5 171 131N0189 131N0190 13 25 16,6 4 159
11,0 24,0 26,2 13129284 13129402 15 50 24,2 10 242
15,0 32,0 35,2 13129403 13129404 15 50 31,9 10 330
18,5 37,5 41,3 131Z9405 13129406 15 65 37,3 10 396
22,0 44,0 48,4 131N0197 - 131N0200 16 65 46,0 35 496
30,0 61,0 67,1 131N0201 - 131N0204 16 80 62,7 35 734
37,0 73,0 80,3 131N0205 - 131N0208 16 100 774 35 705
45,0 90,0 99,0 131N0209 - 131N0212 17 125 92,6 50 927
55,0 106,0 116,6 131N0213 - 131N0216 17 150 1131 50 1075
75,0 147,0 161,7 131N0217 - 131N0220 18 200 154,3 95 1425
90,0 177,0 194,7 131N0221 - 131N0224 18 250 182,2 120 1469
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O6wume xapaktepuctukm VLT HVAC Basic FC101

HanmeeHme nUTaHNA

200-240 B +/-10 % wnnun 380-480 B +/-10 % 525-600 B 10 %

YacToTa nutaHumA

50/60 Iy

Makc. KpaTKOBpeMeHHas acCuMMeTpus
¢das ceTn nuTaHmA

3,0 % OT HOMUHANbHOIrO HaNPAXEHNA NUTaHNA

BbixopgHoe HanpAaxxeHune

0-100 % oT HanpAKeHUA NUTaHUA

BbixogHas yacTtoTa

0-200 Iy (VVC+), 0-400 Ty (u/f)

Makc. AnnHa sKpaHNPOBaHHOI0/3aLWMLLIEHHOMO
Kabena asuraTtens (B COOTBETCTBUM
c TpeboBaHusimm SMC)

~25 M (3aBMCUT OT KOMMJIEKTALMK, YTOUHSINTE B PYKOBOACTBAX)

Makc. gnnHa HesKpaHMpoBaHHOro/
He3alluLeHHOro Kabensa aBuratens

50m

Okpyxatowue ycnosus skcnnyatauyum VLT HVAC Basic FC101

Kopnyc IP20 nnn IP 54
KomnneKkT npnHagnexHocTen ana kopnyca IP21, TN 1
McnbiTaHve Ha BUGpaumio 10r

MakcrmanbHaa OTHOCUTENbHAA BIAXHOCTb

5 %-95 % (IEC 60721-3-3; knacc 3K3 (6e3 koHAeHcaLumn)

ArpeccmBHas BHeLWHsA cpeaa

kopnyc H1-H5 c nokpbiTrem (cTaHpaapTHbIN) Knacc 3C3
kopnyc H6—-H10 6e3 nokpbiTus Knacc 3C2
kopnyc H6—-H10 c nokpbiTuem (gononHuntenbHbin) Knacc 3C3

TemnepaTypa OKpyaloLei cpesbl

CM. MaKc. BbixogHow Tok npu 40/50 °C

MuH. TemnepaTypa OKpy»atoLlero Bo3gyxa
BO BpeMs paboTbl C NOMHON Harpy3Koun

0°C

MwuH. TeMmnepaTtypa oKpyXxakLuero Bo3ayxa
npn pa60Te C MOHUXXEHHbIMUN XapaKTePUCTUKaMn

kopnyc H1-H5 -20 °C
kopnyc H6-H10 -10 °C

Temnepatypa npu XpaHEHUN/TPAHCMOPTUPOBKE

-30 - +65/70 °C

Makc. BblcoTa Hafi ypOBHeM MOps
6e3 CHKEHUA HOMUHAbHbIX XapaKTepUCTUK

1000 m

Makc. BbicOoTa Hag, ypoBHEM MOpPA
CO CHUMXXeHNEM HOMUHAJTbHbIX XapPaKTepUCTnK

3000 m

Hopmbl 6e3onacHocTu

EN/IEC 61800-5-1, UL 508C

CraHgapTbl no OMC, 3awmTa oT N3nyyeHun

EN 61800-3, EN 61000-6-3/4, EN 55011, IEC 61800-3

CraHpapTbl no SMC, MOMexoyCcToMUYnBOCTb

EN 61800-3, EN 61000-6-1/2, EN 61000-4-2, EN 61000-4-3,
EN 61000-4-4, EN 61000-4-5, EN 61000-4-6
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Fa6aputHblie pasmepbl VLT HVAC Basic FC101

e 2
e = )
o 3 5
B = —§
T 12D« e A‘\ - 8 i ‘ \ %
n— 0 | @ ‘
CAlbo off 9 7@7 -/
A
— - d | .
©| <
e
‘ ‘ /T\ ﬁ_J
1 NN R
[See] e e
Wupuna | ny6uHa MoHTaxHoe Makc.
Kopnyc MouwHocTb (KBT) BbicoTa (Mm) (M) (M) TR | e
Ac
Kopnye Kopnyc | 3x200-240 | 3 x 380-480 | 3 x525-600 A pa3Bﬂ3bj- a B b C d o £ Kr
IP B B B Balowlen
naHesblo
H1 IP 20 0.25-1.5 0.37-1.5 195 273 183 | 75 56 168 9 4 |53 21
H2 IP 20 2,2 2.2-4.0 227 303 212 | 90 65 190 n 55|74 | 34
H3 IP 20 37 5.5-75 255 329 240 | 100 | 74 206 1M |55 81 4,5
H4 IP 20 5.5-7.5 11-15 296 359 275 | 135 | 105 241 126 | 7 | 84| 79
H5 IP 20 n 18,5-22 334 402 314 | 150 | 120 255 126 7 | 85| 95
H6 IP 20 15-18,5 30-45 18,5-30 518 295-635 495 | 239 | 200 242 - | 85| 15 | 245
(45 kBT)
H7 IP 20 22-30 55-75 37-55 550 630-690 521 | 313 | 270 335 - | 85| 17 36
(75 kBT)
H8 IP 20 37-45 20 75-90 660 800 631 | 375 | 330 335 - | 85| 17 51
H9 IP 20 2.2-75 269 374 257 | 130 | 110 205 M |55 9 6,6
H10 1P 20 11-15 399 419 380 | 165 | 140 249 12 [ 68| 75 12
12 IP54 0.75-4.0 332 - 3185| 115 | 74 225 m | 55| 9 53
13 IP54 5.5-75 368 - 354 | 135 | 89 237 12 | 65(95]| 72
14 IP54 11-18,5 476 - 460 | 180 | 133 290 12 16595 | 138
15 P54 11-18,5 480 - 454 | 242 | 210 260 19 9 9 23
16 IP54 22-37 650 - 624 | 242 | 210 260 19 9 9 27
17 IP54 45-55 680 - 648 | 308 | 272 310 19 9 |98 | 45
18 IP54 75-90 770 - 739 | 370 | 334 335 19 9 | 98| 65
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®yHKuynn HVAC

ABTOMaTMYeCKas ONTYMM3aLus SHepronoTpebneHns
BbicTpoe meHio

MoxapHbI pexum

BcTpoeHHble apocceny Ha 3BeHe NOCTOAHHOIO TOKa
Pexmm 3awmtbl

PaclumpeHHbIii ycoBepLl eHCTBOBaHHbIN MOHUTOPUHT

ABTOMaTNYeCKOe CHIXeHNe HOMNHaNbHbIX NapameTpoB

ABTOMaTMYeCKan afanTtauma K ABuratesnto

MpUroAHOCTb ANA UCN. B KaUeCTBe «CleasLlero» ycTponcTea

Pexum «CoH»

KoHTposnb npuBogHOro pemHs

MOHNTOPUHT pe3oHaHca

MoBbILW. AaBN. B NECTHWUYHBIX LWAXTax / MPOTUBOMNOMAPHDBIN PEXUM
OcTaHoB BpaLlyaloLerocs ABuratena npu nycke
MpepoTBpaLleHre MexaHNYeCKon Harpy3Ku CUCTeMbl
BcTpoeHHble NPOTOKOMbI CBA3M:

BACnet, N2 Metasys, FLN Apogee,

Modbus RTU (cT.), npoTtokon FC

BcTpoeHHbIin dunbtp SMC

Komninet IP 20 /1P 21

JlononHutenbHble NPOTOKOSbI CBA3N:

- LonWorks, DeviceNet. Profi net, Ethernet IP, Modbus TCP
Profibus

MeHio npumeHeHua

MpoBepka BpalueHnA fBuratens

AsToHacTpolika M-perynatopa

IP 55/66

IP 54

BapwuaHTbl MoHTaxa Nema 4X BHe nomeLLeHus
MonHOCTbIO MHTErPUPOBaHHbIE GpunbTpbl IMC
Paclumpsaemble Bxofbl/BbIxoabl

W3mepeHue sHepronoTpebneHns

MpoeKTHbI CpoK cnyx6bl 10 neT

Pa6oTa npu Temn. oKpy. cpeabl Ao 50 ° C 6e3 CHKEHNA HOM. Xap.

SneKkTponuTtaHue 24 B nocToAHHOro ToKa

Onuum paclupeHra BXOAOB U BbIXOA0B
- Bxopa/Bbixop o6wero HasHauyeHns (3D1 + 2Al + 2DO + 1A0)

—OnymA aHanoroBoro Bxoaa/Bbixona
(3Al1(0-10V/PT1000/NI 1000) + 3A0 (0-10B))

- PenenHbin Bbixop (3 pene)

Onums ceTeBOro pasbeAnHNTENs (PyOUIBHMUK)

OyHKuma Smart Start (<YMHbIV» NycK)

BHewwHMin BogocToNKMi pabem USB

Bbi6op rpad. unu umudp. naHenm ynp., nmbo skcn. 6e3 naHenu
BcTpoeHHbIi KackagHbI KOHTpOsIep Hacoca

3awmTa Hacoca OT CyxOro Xofia v Ha Kpato paboueil xapakT.
KomneHcauya notoka

Mpeobpa3zoBaHne CKOPOCTU B PACXOL

Pexumbl paboTbl B BbIXOAHbIE U paboumne AHW

KackagHoe P-Pl-ynpaBneHue ana perynuposaHus TemnepaTypbl
MHoro3oHHoe perynuposaHue «3»

BbanaHcmpoBaHue NOTOKOB BO3[yxa Ha BXOAE 11 Ha BbIxofe
3ameHa Kackajia Ha 0avH Komnpeccop

BHeLHWIN CUHYCHbI GUNbTP

BHewHwuit dU/dt dunbtp

Mpenmyuiectea

SHeproctepexeHue, CHUXeHe 3aTpaT

Jlerkvi BBOA B 3KCMNyaTaumio

CHWXeHVe PUCKOB B Clyyae noxapa

3alymTa CUCTeMbI U MPUBOJA, CHUXKEHNE raPMOHNYECKOro WyMa

B BbICLUIEN CTENEHW HAAEXHBIV N CTabWNbHBIN NPUBOA

TMoBbILL. CpOKa CNy»K6bl, CHIX. 3aTPAT 1 COKP. BPEMEHU NPoCTos 06opya.

ObecneueHune nepunoaa pa6OTbI C MOHMKEHHOW NPOU3BOAUTENIbHOCTbIO,
YTO NO3BONAET TEXHNKAM CpearmpoBaTb Ha CMTyaumto

DKOHOMUA BpEMeHW PerynnpoBKmM 1 afjantauum K aBuratenio

Ob6ecneu. nepuoja pa60TbI C MOHWKEHHOW NPou3BOoA., YTO No3BonAeT
TeXHNKam cpearMpoBaTb Ha CUTyayuto

DKOHOMUA SHeprun

KoHTponb NpuBoaHOro pemHs

Ynyuwaet KOMPOPTHbIE YCIOBYA B 3[aHNN

B cnyuae noxapa nyTu 3BaKyauum He 3anosHATCA AbIMOM

MNpepoTBpalleHe MexaHNYeCcKon Harpy3Kn cMcTembl

B3anmopencTeue c cuctemon

CooteeTtcTBume cTaHgapTam I[EC 61800-3 n EN 55011

MpocToit nyck B 3KCnAyaTaLyuio
MpocToit nyck B aKcnnyaTaumio
MpocToit nyck B aKcnnyaTauuio

CooTBeTcTBYIOLaA 3alM1Ta Kopnyca

BapuaHTbl MOHTaxka Nema 4X BHe nomeLLeHus

OTCyTCTBME PAacXoAoB Ha BHeLWHMe GunbTpbl SMC

CHWKeHwe 06LMX PaCXOA0B Ha CUCTEMY YNPABEHNA 30aHNemM
M3mepeHune sHepronoTtpebneHuns

CHV>KeHVe CTOVMOCTU 3a CPOK CNYXObl

CrabunbHas pabota

ObecneyeHune NUTaHUA NnaTbl ynpasneHnA 1 WWHbI MPpU OTKJIIOYEHN
CEeTeBOro NUTaHmnA

Paclmpsembiin BXoA/BbIXOA,
Tnbkana koHbUrypauua exofa/Bbixosa

BesonacHbIi Nyck B akcnnyaTauuio

BbicTpas 1 6e3onacHas HacTpoika

Jlerkun poctyn K nHpopmaLvm NnaTbl ynpasneHns

3aTpaTbl TONbKO Ha HeobxoaMoe 06opyaoBaHMe

SKoHoMUA pacxofos Ha MK

3awmTa Hacoca B Clyyae yTeuku Ui npu Cyxom xope
3HauuTeNbHaA S3KOHOMMA SHEPTUN U CHUKEHVE 3aTPaT Ha MOHTaX

OnTMmU3aLma KOMPOPTHBIX YCIIOBWI 1 NOTPEBNEHNA SHEPTN.
Wcn. paTunka flaBneHns BMECTO PacxofoMepa iaeT SKOHOMUIO CPEACTB

SHeprocbepexxeHune

OrtcyTcTBme 3aTpat Ha MK
SHeproctepexeHune 1 NoBbILEHHbIN KoMOPT
JHeprocbepexkeHne n kompopTt

DKOHOMUA CPefCTB

YBenuueHvie gnviHbl Kabensa go 1000 m n 6onee.

YBenunueHue cpoka Cﬂy)K6bI n3onAaunmn aBuratenem

ba3soBbiin

np“BSA npusog VLT Micro
VLT o .
HVAC VLT Drive
. HVAC FC51
Drive .
Basic
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11. CcbInKM Ha BONONHUTENbHbIE MaTepuanbl

B pononHeHue K AaHHOWM KHWre cneuymanuctamm komnanuy «fanpocc» 6ol paspaboTtaH pAa OONONHUTENbHbBIX BHELLIHUX

pecypcos.

YouTube

Ha paHHOM KaHane BbINOXKEeHbl BUAEOPOJSIMKA C OMUCAHUEM
npumMeHeHUn npeobpa3oBaTeneil YacTOTbl, OCHOB 3Heprocbe-
pexeHus, obyyvatoLire ponuku. NokasbiBaeTcA Kak BBECTW B IK-
cnnyataumio npeobpasoBaTesib YactoTbl cepumn Micro Drive, kak
NPOM3BECTM HACTPONKY crneumanbHbix GyHKUMI Npeobpa3osa-
Tenew yactoTbl «JaHpocc».

Ccbiika Ha kaHan: http://www.youtube.com/user/DrivesRU

Twitter

OnepaTrBHble HOBOCTU O NMPOAYKUMW, HOBUHKAX, MHTEPECHBIX
NPUMEHNA Bbl CMOXeTe Y3HaTb MOAMUCABLUNCH Ha aKKayHT
DanfossDrivesRU B TeuTepe.

Ccbinka: https://twitter.com/DanfossDrivesRU

Danfoss Learning

Danfoss Learning - 3To cneunanbHbiil y4ebHbI nopTan gns 6ec-
nnaTHoro obyuyeHus. Ha Hem B yao6HOM MHTepaKTMBHOM dop-
MaTe BblfoXeHbl 0byyatoLie ypoKkn No 0OCHOBaM Y YCTPONCTBY
npeobpasoBatenein yacToTbl. [lonb3oBaTeNM MOryT MONyYnUTb
3HaHMA 06 obnacTAX NpYMeHeHUA npeobpa3soBaTeneil.

Ccbinka: http://learning.danfoss.com/russian

CanTtbl

Canit www.danfoss.ru/vlt — 3710 KopnopaTuBHbI canT Komna-
Hun «[JaHdoce». Ha cante www.drives.ru, nocesaweHHOMY OT-
deny CuOBOW 3NEKTPOHUKN, MOXHO HalTh 6onee fgeTasibHyto
nHdopmaumio o npoaykummn. Ha caiite BblfoXKeHbl BCe YyNOMUHA-
eMble B KHUre yepTexu B dopmate dwg, pa3nuuHble 6poLutopsbl
N UHCTPYKLMN MO NPOZYKLUK, NCTOPUMN NPUMEHEHUA, CTATbU Y
ZApyras fonosiHUTesIbHas HbopmMauus.

Handocc Poccna PE

@DanfossDrivesRU
Hosocmu cunosol snekmpoHuku JaHgocc
MockoBckas 061. http://www.danfoss.ru/VLT
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KoHdurypartop VLT®

KoHdurypatop VLT - 3TO0 nepepoBoe M NpoCTOe B MCMONb30BaHUN
CpencTBo ans Bbibopa Heobxoammon Bam koHburypaunm obopynosa-
Hua Danfoss VLT®.

KoHdurypatop dopmupyeT 3akasHol 1 TUN Kog Bbl6paHHON Bamu KOH-
durypaumm, uto NnpefoTBpaLLaeT OWNOKN NPY pa3meLLeHnn 3aKasa.
KoHdurypatop VLT® no3sonset onpefenntb CMCOK UMeIoLLMXCA 3ana-
CHBIX YacTel 1 akceccyapoBs ania obopynosaHus VLT®,

Ccobinka: http://vitconfig.danfoss.com

Danfoss online

JaHHaA cuctema No3BoNAET NOKyNaTensM caMocToaTenbHO yepes VH-
TepHEeT pa3MeLaTh 3aKasbl Ha 06opyaoBaHue «JaHGocc» 1 KOHTponu-
poBaTb BeCb NpoLiecc NCMNoIHEHUSA 3aKa3a — OT Bbibopa Heobxoanmorn
NpoayKuum Ao ee AOCTaBKM, NOyyas OTYETbI O NMPOLECCe BbIMOSHEHUS
3aKa3a Ha CBOW aipec 3NeKTPOHHON MoYTbI.

Ccbinka: http://www.danfoss.com/Russia/Contact/Russia/DOL.htm

KoHdurypatop npeobpasoBateneii yactorbl Danfoss FCC

CneumanncTtbl KomnaHun «aHdpocc» pa3paboTany HOBOE NPUNIOXKEHKE
Danfoss FCC (KoHdurypaTtop npeobpasoBaTeniein 4acToTbl) Ansa yno6-
Horo nogbopa npeobpasoBateneli YacToTbl. Mpu NomoLwm Nprnoxe-
HIA MOXHO Nlerko 1 6bICTpo nofobpaTh ceputo NpeobpasoBaTenen ya-
ctotbl FC51 unn FC101. ins nog6opa Heo6xoAMMO TONBbKO BbIOpaTh TUM
NPUMEHEHUS, TOK UM MOLLHOCTb U HaMNPs>KeHWE NUTaHUSA.

Mporpamma no3BossieT NPOBEPUTb Hannumne BbiOpaHHOM MO3NLMK Ha
CKNaje, y3HaTb ee LieHy 1 OTMNpaBuTb 3asBKY [ 3aKasa.

JaHHoe npunoxeHue 6ecnnaTtHoO 1 JOCTYNHO AnA TenedpoHoB., paboTa-
IOLWUX B onepaunoHHoim cnucteme Android.

B 6nukaiiuee Bpems GyaeT BbinyuleHa Bepcus ans i-Phone n Windows
Mobile.
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Komnanusa «JaHpocc» ABNAeTCA MUPOBLIM TNAEPOM
cpean npounsBoauTenen npeobpasoBaTenen YacToTbl

N YCTPOWCTB NAIaBHOrO NMycka U NPOAOMKaeT HapalwmnBaTb
CBOE NPUCYTCTBME HA PbIHKE.

YacToTHble npeobpa3oBatenu

1 YCTPOWCTBA NIaBHOFO Mycka UMeIoT
cepTUdUKaTbl COOTBETCTBMIA.

Momumo 3T1oro, npoaykuma «daHdocc»
MMeET crneLmanbHble cepTuduKaTbl

ONA NPYIMEHEHUN B Cy[0BOW

1 MYLLEBOW NPOMbILLIEHHOCTH,

Ha XMMUYECKM OMaCHbIX MPON3BOACTBAX,
B AflePHbIX YCTaHOBKaXx.

Bbl cmokeTe n3bexaTb
HeXenaTesibHbIX NPOCTOEB,
CBSi3aHHbIX C BbIXOAOB 13 CTPOA
obopynoBaHus. Bce 3aBoabl npoxoaaT
cepTudUKaLmio COrnacHo CTaHaapTy
ISO 14001. NpenctaBUTENLCTBO UMEET
cepTuduKaThl MEHEAPKMEHTA

kavectBa ISO 9001, ISO 14001.

AnnapaTHble CpeacTBa,

nporpaMmHoe obecreyeHmne, CuioBble
MOAyNK, MeyaTHble NaaThl U Ap.
npov3BogATcA Ha 3aBogax «[laHdocc»
camocToATeNnbHo. Bce 310 rapaHTupyet
BbICOKOE KauyeCTBO 1 HaAEXXHOCTb
npusogos VLT.

C npueogamu VLT Bbl cMOXKeTe
3KOHOMWTb 60JIbLLIOE KONNYECTBO
SNEKTPO3HEPrn N OKYNUTb
3aTpayeHHble CPeACTBA MeHee YeM
3a fiBa roga. Hanbonee 3ametHo
3KOHOMMSA SHepronoTpebneHns
NPOABNAETCA B NPUMEHEHMNAX

C HacoCaMu 1 BEHTUIATOPaMU.

CnoBo «crneymannsauusa» AenaeTca
onpepenalowmm ¢ 1968 roga, korga
KomnaHua «[JaHdocc» npepcTasuna
nepBsbii B MUPE Perynmpyemblii NpruBoA
ANA ABuUraTtenei nepeMeHHoOro Toka,
MN3rOTOBJIEHHbI CEPUINHO, U Ha3Bana
ero VLT®.

[iBe TbiCAYM NATLCOT PabOTHNKOB
KOMMaHUM 3aHMatoTCA pa3paboTKoin,
N3roTOBNIEHNEM, MPOAAXKEN

1 06cnyXnBaHneM NPUBOLOB

1 YCTPOMNCTB NNaBHOrO Nycka 6onee yem
B CTa CTpaHax, creumanusnpyacb
TOJIbKO Ha NMPUBOAAX 1 YCTPOMCTBAX
nnaBHOro Mycka.

C 1993 ropa oTaen CUNOBOW SNEKTPOHNKN
«[JaHpoCc» OCyLeCcTBASET NPOAAXKH,
TEXHNYECKYI0 NOAAEPXKKY U CepPBUC
npeobpasoBaTeneil YaCTOTbl U YCTPONCTB
NnaBHOro nycka Ha TeppuTopun Poccun,
benopyccnn, YkpanHbl n KasaxcTtaHa.
LLinpokas reorpadua MecTononoxeHuin
CepPBUCHbIX LIEHTPOB rapaHTupyeT
OKa3aHuve TeXHNYEeCKOW MoALEPKKM

B KpaTuarniume cpoku. lencreytot
Cneumann3npoBaHHble yYebHble LeHTpbl,
B KOTOPbIX OCYLLECTBNIAETCA NOArOTOBKa
CneumanncToB KOMNaHMii-3aka3umKkoB.

Bbl MoxeTe BblIGpaTb NPOAYKT
NMOJIHOCTbIO OTBEYAIOLLUIA
Bawum TpeboBaHMAM, Tak Kak
npeob6pasoBaTen YacToTbl

1 yCcTpowncTea nnaBHoro nycka VLT
MmeloT 60bLIOE KONMYEeCTBO BapraHTOB
ncnonHeHus (6onee 20 000 Buaos). Bl
MOXeTe Nerko 1 6picTpo nogobpatb
HY>KHYI0 BaM KOMOWHaLuio npur

nomoLyu nporpammbl nogbopa npreoaa
«KoHdurypatop VLT».

S¢ddeKTBHOE 1 rMbKOE NPON3BOACTBO

B COYETaHMM C Pa3BUTOW NOTNCTUKON
Nno3BoNAT 0becneunTb KpaTyanwme
CPOKM NOCTaBKM NPOAYKLUMM B N06bIX
KoHurypauuax. lommumo storo,
npeAcTaBUTENbCTBaMM NOALEPXKMBAKOTCA
cknagbl B ctpaHax CHI.

Pa3BuTas ceTb NapTHEPOB MO CEPBUCY U
npogakam B CHI no3BonAeT ocyLuecTBNATb
Ha BbICOKOM YPOBHE TEXHNYECKYI0
NoAAEPKKY 1 MUHMMU3MPOBATb
HeXKenaTesbHbI NPOCTON
TexHonornyeckoro obopynoBaHua B cinyyae
NOSIOMKM.

KomnaHusa nmeet 6onee 40 cepBUCHbBIX
napTHEPOB B KPYMHbIX ropopax,
noaLep>K1BaeTcA CKag 3anJyacreil.

Appec: 000 [aHdocc, Poccus, 143581, MockoBcKkas o61., IcTpuHcknid paioH, c.noc. Masno-Cnobopackoe, fepeBHs Jlewkoso, 217,
TenedoH: (495) 792-57-57, dakc: (495) 792-57-63. E-mail: mc@danfoss.ru, www.danfoss.ru

Danfoss He HeceT OTBETCTBEHHOCTY 3a BO3MOXHble OLIMGKY B KaTanorax, 6polulopax 1 Apyrvx nevaTHbix MaTepuanax. Danfoss ocTaBnseT 3a co6oii NpaBo BHOCUTb M3MeHeHUA B NPOAyKLmio 6e3
NpeABapUTENbHOMO YBEAOMNEHMNA. ITO OTHOCUTCA TAKKeE K YKe 3aKa3aHHOW NPOAYKLMUM, €C/IN TONIbKO BHOCKMBIE M3MEHEHUA He TPeByIoT COOTBETCTBYIOLLEN KOPPEKLIM Y>Ke COrNMacoBaHHbIX
cneunduKaumin. Bce Toprosble MapKu B JaHHOM AOKYMEHTE ABNAIOTCA COGCTBEHHOCTbIO COOTBETCTBYIOWMX KOMMaHUi. HasgaHue 1 norotun Danfoss ABnatoTca cobcTBeHHOCTbIO KomMnaHuy Danfoss A/S.

Bce npaBa 3awuLleHsbl.

DKDD.PBOT.M1.50

VLT® - 3aperncTpupoBaHHbIil ToBapHbIil 3Hak Danfoss A/S
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