Bubnnoteka COK

@Ead

COOEPXXAHUE

BMBBELEHUE... ..o 3
B YCNOBHBIE OBOSHAUEHMUS. ..ottt e et et et e, 5
B OBLUME CBELEHMUS. ........oveeiiieteteee et ettt et et et et et et et e en et et et e en e e e et e e e e e e e e eneee e e e 6

» TpeboBaHuMA K yCTaHOBKE BEHTUNATOPOB B CUCTEME

» KomnbloTepHasa nporpamma ass Bblbopa BEHTUASTOPOB

» OnucaHne BEHTUNSATOPOB

* HomeHknaTypa BEHTUNATOPOB

* icnonHeHne BEHTUNATOPOB NO HAa3HA4YE€HUIO
m BEHTUNATOPBI PAOUATNBHDBIE BPAH ... ...ttt 13
m BEHTUNATOPDLI PAOUATIBHDBIE BPAB.......... ..o 37
m JONOJNTHUTENBbHASA KOMIMEKTALIMS........oooiiiiiiie e e et et e e 51
= NMPUTOXEHUE 84

* OHeproadeKTUBHbIE BEHTUNATOPDI
» B3pblBO3aLUULLEHHOE NCNOSHEHNE, B T.4. «nod Booopoa»

* Y10 Takoe n0Tpe6n;|ema;| N HOMUHalribHada MOLLHOCTHU

Beinyck 1. Pegakumsa 1 ot 01.03.2014 .


https://www.c-o-k.ru/library/instructions/brands

@Ead

BEHTUNATOPbLI PAOUAJIbHBLIE

BPAH®
oH «K1 K3
B «BC
*BK1 «BK3
*BCK1 «BCK3
13

TWK

TepMmO-LLYMON3ONUPYIOLLMIA KOXYX

51
]
30HT
3awmTta oT ocagkos

61

FC

Mpeobpa3soBaTenb 4acToThl

66
—
LLUCAY-BOB
llkadp cuctembl  aBTOMaTU4ECKOro

ynpaBneHus ans cuctem 0B

NPUNOXXEHUE

AOOMNOJNIHUTEJNIbHAA KOMIMJIEKTALUUA

BPAB
*H K1 +K3
*B +BC
*BK1 +BK3
*BCK1 +BCK3

37

COM

CoeanHuTenb MArKUn

e 00—

KO3bIPEK

3almTa oT ocagkoB

63

MCD

YCTPOWCTBO NMaBHOTO nycka

73

LUCAY-BAY/BNA/BAYB
LWkad CUCTEMbI aBTOMaTMYECKOro
ynpasnexusa ana cuctem MAB

®OH/®0B

dnaHupbl obpaTHbIEe

<O

59
KB
KoMnnekT BUGpou3onsTopos
‘ ‘ oo
oo
‘ ‘ o9
64

CXEMbI

CxeMbl NOAKMoYeHNs asuratens

2 74

84



ggedeHue 3

OCA® 300

OCA® 301

OCA® 510

OCA® 610

KPOM

«BE3A» — BEHTMRsATOpHbIEe 3ABOALI ¢ 1995r0aa NpoM3BOAUT BCIO NUHENKY
obopyaoBaHua Ons  rpaXaaHCKOW, MPOTMBOMOMOXAPHOW, MNPOMBILLIIEHHON W
TexHonormdeckon BeHTUnsAuun, «BE3A» cTapeniwasa n KpynHeniwasa KoMnaHus B
P® no Bbinycky BeHTOBopyAoBaHUs, 06beM peanunsaumm B 2013r — 100M5H.€.

MepBoe mecTo no obuwemy obbemy npoAax, 3aHUMAKOT LeHTparbHble
KOHOWLMOHEpPbI C cUCTEMaMK yrnpaeneHus, Belinyckaemble ¢ 1997 roga Ha naATv
3aBojax M3 LIeCTW.

BTopoe MecTo no peanusauuu 3aHMMalT BEHTUMSATOPbI BCEX TUMOB,
cobvpaemMble Ha YeTbipex 3aBofax M3 KOMMMNEKTYLLMX KpynHenwero B Poccun
3aBoga «BE3A-BbpsiHck». O6wuin obbem Bbinycka BeHTUNATOpoB - 30000 wT. B
roa.

B HoBbix katanorax - 2014 roga «BE3A» npepnctaBnsieT o6HOBMNEHMS Ha
oceBble, paguvarnbHble W KPbIWHbIE BEHTUNATOPLI: «OCA® +BPAH® <BPAB
*KPOC® «KPOB® coBGCTBEHHOI pa3paboTku AMsi MNPUMEHEHUs B CUCTEMAX
BEHTUMNSALMN TPAXOAHCKOrO M MPOMBILWIIEHHOrO cTpouTenscTBa. [Ans ygobcTea
NPMMEHEHWs B kaTarorax Bnepeble 06beguHEHbl CBEAEHUS O BEHTUNSATOpAx —
06LLenpoMBbILLIEHHOrO, CNeunansHOro U NPOTMBOMOXAPHOrO Ha3HaYEeHNs.

Bce npeacraBneHHble B kaTtanorax cepumn <OCA *BPAH® «BPAB *KPOC®

*KPOB® ABNAIOTCA HOBbIMU paspaboTkamm c YNy4LLEHHbIMU
aspoauHaMMYecKMMM U Macco-rabapuUTHbIMU  XapakTepucTMkamu Ha YpPOBHE
COBPEMEHHbIX EBponenckmnx npoussoguTenen, 0COOEHHO no
3HeproapeKkTMBHOCTN.

MpounssoacteBo BEHTUNATOPOB «BE3A» NOCTPOEHO Ha MpMHLUMNAX SINOHCKOW
dupmbl Tormota — «Just in Time» , 4yTo no3BonsieT ©0e3 CkNaackMx 3anacoB
BbIMyCKaTb MOLITYYHO - OYEHb LUMPOKUA psig pasmMepoB U MWCMOMHEHUW Mo
MHOMBMAYanNbHbIM TPeOOBaHUSAM MNPOEKTHbIX cneundurkauun. JlazepHas peska

J:l,eTane|7|, pO6OT|/|3V|pOBaHHaF| CBapkKa, cneuyunanbHoe CbOpMOBO‘-IHOB
obopynoBaHue, BbLICOKOTOYHAA GanaHcMpoBKa - CTaHOapT BEHTUIATOPOB
«BE3A».

[naBHoe oTnuune BeHTUNATOpPoB «BE3A» 0T 60MbLIMHCTBA OTEYECTBEHHbIX
BEHTUNATOPOB — NOATBEP)KAEHNE 3asABIIEHHbLIX B Katariore napameTpoB pacxoa-
JaBrneHne, B TOM 4ucne no notpedbnsemMor MOLLHOCTW, B aTTECTOBAHHOW
nabopatopum ansa Bcex Mogenen. [lo TpeboBaHuio 3akaszumka «BE3A» —
NPOV3BOAUT  OOMONHUTENbHbIE  MHAOMBUAYAsbHbIE  33aBOACKME  UCMbITaHUSA
BEHTUIATOPOB B cobCTBEHHOM nabopatopun. «BE3A» rapaHTupyeT 3asiBneHHbIe
napamMmeTpbl BCEX NPON3BELEHHbIX BEHTUIATOPOB.

Bce paspabotkn «BE3A» MNOCTpOEHbl C y4eToM oOMbiTa 3KchnyaTauunm B
peanbHbiX POCCUMCKMX YCIOBUSIX — MPEASIoKEHO LUMPOKOe MHoroobpasue
UCMOMHEHNA U pexnmoB paboTbl, B TOM 4uUcre Ans peanu3aumm HOBbIX
TpebosaHuii TamoxxeHHoro Coto3a 1 BHYTPEHHUX CTaH4apTOB 3aKa34yMKOB.

B 2014r pacwupeHHa OONOMHUTENbHAs KOMMIEKTAUUA BEHTUNATOPOB,
npegnoXxeHol HoBble onuun TLWK «KNB «COM «CTAM®-2012, nomumo wkados
CUCTEMbI YNpaBreHnsa NMTaHueM ¢ MArkMM MyCKOM MU YaCcTOTHbIM NPUBOLOM.

Ons  otnuuma  BeHTunsaTopoB «BE3A» Bcem cepusiMm  NPUCBOEHbI
opurMHanbHble HasBaHwsi *BPAH® «BPAB «KPOC® «KPOB® «KPOM «BVP «OCA®,
3aperncTpupoBaHHble, kak ToproBble Mapku «BE3A». HasBaHua MoxHO
yKasblBaTb PYCCKUMW WIM NaTUHCKMMK GykBamu, 4TO yAOOHO B 3KCMOPTHBIX
npoekTtax. MNpMMeHas BEHTUNATOPbLI C 3alMLEHHbIMU Ha3BaHuaMU «BE3A» B
NMPOEKTHbIX crneundmrKaunsax Bbl MOXeTe ObiTb YBEPEHbI, YTO 3aKas34yuk MosnyyunT
KayecTBEHHOE W HagexHoe obopyaoBaHME MMEHHO C TeMu napameTpamu,
KoTOpble TpebytoTCcsa N0 NPOEKTY.

lMpoekTHble BOMPOCHI, CBSA3aHHbIE C NOAOOPOM BEHTUMSATOPOB MOXHO
HanpsMyt0  pewnTtb C  TEXHUYECKMMU  cheuuanuctamm  COBCTBEHHbIX
pernoHanbHbIX ocrcoB «BE3A» — 6onee 20-Tn agpecos.

KPoce-niy YKPOC®

BUP

YKPOB @

BPAH®

BPAB-Y

KPOB®
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M3MEHEHUA B KOHCTPYKUUU PAOUAIIbHBIX BEHTUITATOPOB

BeHTunstopsl BPAH® 1 BPAB, AO0CTaTOYHO HOBbIV NMPOAYKT, NpeasioxeHHbin B 2008 rogy 3aBsogomM «BE3A»
ON1S1 LUMPOKOro NpuMeHeHus. 3a nepuof B 6- neT Obiny HakonneHbl M3MEHEHUS] U LOMOJTHEHUS K KOHCTPYKLIMK,
nokasaHHble B kaTanore 2014 roga, B TOM 4Yucne:

m CoBMelLEeHa B O4HO HAaMMEHOBaHUE cepus *BPAH® 1 BPAH®-,D,y *BPAB 1 BPAB-[1Y ¢ 4ONOMHUTENBHbLIM
onucaHnem pexuma paboTbl ¢ T80 «T200 «[1Y400 «[1Y600.

m [IpeanoxeHa HoBas paspaboTka - pexum pabotel YB400 n [YB600, ans coBmeLleHnss cuctem obLueobmeHHom
BEHTUNALMUN U ObIMOYAANEHNs C NPUMEHEHNEM OHOMO BEHTUNATOPA.

m [peanoxeHo HoBoe ncnosnHeHune *K3 «BK3 «BCK3 — ¢ antoMMHMEBOM NPOTOYHOM YaCTbO U antOMUHNEBBIM
paboumm kornecom, oo rabapurta 080. [laHHOE MCMOMHEHNE UMEET 3HAYMTENIBHO MEHbLLLNIA BEC, MEHBLUWIA LUYM U
BMOpaLMio, MEHbLUYIO Harpy3Ky Ha NOALUMMHUKM U YBENUYEHHbIA PECYPC, YEM CTaHAAapTHbIE CTanbHble paboyune
koneca. Mogundumkauum antoMrMHMEBBIX Koriec 0003Ha4vaoTcs kak: *60A *61A «91A.

] I'Ipe,u,nomeHo HOBO€ «3KOHOMHOE» UCNOJIHEHNE BEHTUITATOPOB - PEXNM na, ans npuMeHeHnAa TOJ1bKO B COCTaBe
Nna — cucrem, nonyckaeTtcda npuMmeHeHune OBuraTenen — 3KOHOM Knacca.

m PaclumpeHo npumeHeHue Tenno-wymounsonupytowero koxyxa TUWK, ana mogenen paboTtaroLmx NOCTOSHHO
(paHee 6bIno JOCTYNHO ToNbKo ANs 1Y), CHUXKEHME LLyMa K OKPY>KEHUIO OT Kopnyca BeHTunaropa Ha 9-11 gb.

= MpeanoXeHo pacliMpeHHOEe UCMOSTHEHNE BEHTUNSTOPOB MO B3PbIBO3ALLMTE COMMacHO NocneaHemy Tex
pernameHnty TP TC -012 n TOCT P 55026-2012 (oH e TOCT P EH 14986). B Tom 4ncrne peann3oBaHbl

OOMNOSHUTENbHbBIE UCMOMHEHUS BEHTUNATOPOB «nog Bogopoa» *BC «BCK1 «BCK3, k paHee BbinyckaembiM
*B *BK1 *BK3.

m PacwunpeHna gononHutTensHasa Komnnekraumsi, paspaboTaHbl HOBbIE TUMbl TMOKMX BCTAaBOK — COEANHUTENEN
msarkmx COM, B TOM uncne B aHTUCTaTMYECKOM ncnonHeHun, cornacHo FOCT P EH 13463-1, Takke npeanoXeHsbl
COMpbI — xapocToiikue n kucnotoctomkme n COMbl gnst cuctem [1YB400, AYB600.

m 3ameHeHa cepus Bubpounsonstopos [0, Ha 6onee yao6HbIe N kKOMNakTHble KoMNnekTbl KVB.

m [MpegnoxeHa KOMMMeKTaums BEHTUNATOPOB 3NEKTPOABUraTensiMm C NnoBbILLEHHbLIM KIacCcoMm
3HeproadpekTBHoCTM IE2, ONONHUTENBHO K CTaHAApPTHOM KomnnekTaumm IEL.

= YMeHblUeH rabaput u Macca oTAerbHbIX MoZesen, 3a CHET U3MEHEHUS OTIOPHbBIX Pam.

m [1ns ynuyHoro pasmeLlleHus BeHTMnsaTopos — BBeAeHbl onuun 3OHT-BPAH/BPAB 1 KO3bIPEK ans 3awmntbl
BbIOpOCHOro Nnpoema ot ocaakoB. [lononHuTensHas 3alimMTa AgBuratens BxoauT B komnnekrauutio (Y1, YXI11) no
YMOMNYaHuIo.

m O6HoBNeHa nporpamma nogbopa u pacyeta BEHTUNATOPOB BPAH® - BPAB (VEZAFAN-124).

m BBegeHa eguHasa cuctema MapkupoBKW, BEHTUNATOPOB BPAH® 1 BPAB ¢ OpPYrMMu CEPUAMU BEHTUNSATOPOB
«BE3A». B Tom uncne BBegeHbl eBponerickne 06o3HadeHns rabaputo (050 Bmecto Ne5), nameHeHa coopma
onucaHusa anektpomoTopa ¢ YPT1.

m YOpaHbl 13 KaTasiora onnucaHus cepun BPAH®-BPAB: CeiicMOCTOIKOE 1 ATOMHOE WUCTONHEHME, TaK Kak AaHHbIe
crneLmanbHble KOHCTPYKLUUN UMEIOT 3HaYUTENBbHbIE OTNNYMSA U NPUMEHSIIOTCS Y3KUM KPYroM 3aKa34yuKoB.
MabapuTbl U MaccChl yka3aHHbIX BEHTUNATOPOB OTNNYAOTCH OT YKa3aHHbIX B KaTarore.
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YCJNNIOBHbIE OBO3HAYEHUA

p, kr/m® — NNOTHOCTb NepemeLlaeMon cpeapbl

Q, MMy — 0ObEMHbIN pacxod Bo3dyxa Yepes BEHTUNATOP

nK, Myt — YyacToTa BpalleHuns paboyero Koneca BeHTUNATopa
NHowMm, KBT — HOMMHanbHas MOLHOCTb ABUraTenst

Pv, Na — MNONHOEe JaBneHne BEHTUNATOpA

Pdv, Ma — OMHaMM4yecKoe JaBrieHne BEHTUNATopa

Psv, Na — CTaTM4ecKoe aBreHne BeHTunsaTopa

AP, Ma — COMpOTUBIIEHNE CETU

V, m/c — CpefHsisi CKOPOCTb BO3ayXa B BbIXOAHOM CEYEHUM BEHTUNATOpa
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TPEBOBAHUNA K YCTAHOBKE BEHTUNATOPOB B CUCTEME

AapofMHamMu4eckne xapakTepucTuky, NpuBeaeHHble B KaTtanore, nonyyeHbl Ha aspoauHaMmnYeckoM cTeHae
co cBOGOAHBIM BXOOHBIM U BbIXOAHBIM CEYeHMsIMW  BeHTunsaTopa. [lpM  ycTaHoBKE BEHTUNSTOPOB B
BEHTUMSALMOHHYIO CUCTEMY Heobxooumo cobrniofaTb onpeaerneHHble YyCroBusi, YTobbl o6ecneunTs paBHOMEPHOE
pacnpefeneHne napameTpoB TEYEHUs B HEMOCPEACTBEHHOW GnM30CTU Npu BXOAE B BEHTUNSATOP W BbIXOAe U3
Hero. OcoGeHHO BaxHO cobnogaTe paBHOMEPHOCTL MOTOKA MPU BXOAE B OCEBOW BEHTUMSATOP, NMOCKOSLKY NONaTku
pabouero korneca B 60NbLUMHCTBE CNy4YaeB HAXOAATCSl B HEMOCPEACTBEHHOW GnM30CTU K BXOOAHOMY ceveHuto. U
HeobxoaMMo oGecneynTb PaBHOMEPHYHO MO BbICOTE HArpy3Ky Ha NonaTku.

Hwke paHbl KOHKpPETHble PeKkoMeHAaLMM MO YCTAHOBKE OCEBbIX BEHTWUMSITOPOB B BEHTCUCTEMax Anis
Hanbornee pacnpoCTpaHEHHbIX BapWaHTOB KOMMOHOBKW. Ecnn 3TM pekomeHOaumMu HapylleHbl, TO CHUXEHMWe
KpuBOW AaBneHus moxeT gocturate 30% u G6onee. [nsi OLEHKM 3TOTO CHWXKEHUS B KaXXOOM KOHKPETHOM cry4vae
HeoBX04MMO NOSb30BaThCS CreumanbHON NUTepaTypon.

BO3AYXOBOAbl U TMBKUE BCTABKU
PEKOMEHAOYETCA T

nepes BXOOHbIM CEYEHMEM BEHTUNSITOPA M 3@ HUM
yCTaHaBnMBaTb MPSMOMMHENHbIE Y4aCTKM BO3OYXOBOLOB 5
[OCTaTO4YHOM ANWHBI C MIoLWaabio MOMepPeYHbIX CEYEHUN, |,
paBHOW COOTBETCTBEHHO NIOLLAAN BXOOAHOMO U BbIXOLHOrO =l
ceyeHus BEHTUNATOpPA. YMeHblleHne ONUHBI 3D I
NPUMbIKAIOWNX K  BEHTUMATOPY MNPSAMbIX — y4acTKOB h
NPUBOOUT K CHWKEHUIO CO34aBaeMOro BEHTUNATOPOM i
faBnenvsi. Hanuuve mbBkux BCTaBOK nepes M 3a = 0 ! i
BEHTUITIATOPOM CHWXaEeT BUOpaLMIO U LUYM. |
1
|
HE PEKOMEHOYETCHA ’
pasmeéLlaTb (bacoHHble SNEMEHTbI Ha kopnyce Dr- ruapasnuyeckunin guameTp NpsiMOYyrofibHOro
BEHTUIIATOpPA be3 NnpAMOYroJibHbIX y4aCTKOB. BbIXOOHOIO ceyeHuns
NMEPEXOOHUKA
PEKOMEHOYETCHA
1r AN COeQUHEHUsT BEHTUNSITOpa M BO34yXOBoAa C
A pasnu4YHbIMU nonepeyYHbIMm cevyeHnsIMu
ucnone3oBatb Auddy3op € ManbiM - YrAaoMm
pacKkpblTUS  MAM  KOHQY30p C ManbiM  Yrriom
CyXeHusi. BenuumHa packpbITUsi 3TOro yrna He
- JormkHa npesblwaTb 30°.
15°max — L= Dkoneca
*%; L1= 2Dkoneca
1 ! Dkoneca/2 <A< Dkoneca
= < ? l | Al HE PEKOMEHAOYETCHA
| HENOCPEACTBEHHO nepen BXOAOM B BEHTUNATOP
| pacnonaratb BO30yXOBOZ MEHbLIEro CeYeHUs, Yem
L | BXOOHOE CeYeHWe BeHTUNsiTopa, 0e3 MnaBHOro
=!=-— nepexoga onvHom L= Dkoneca.

NOBOPOTHbIE YHACTKU

Hanpasnstouine PEKOMEHOYETCHA
npocunm B Criyyae orpaHuyeHHblx rabaputoB Ha Bxogde wu
BbIXOe MNOTOKa W3 BEHTUNATOpa YCTaHaBNMBaTb
s NMOBOPOTHbIE YyyacTkm ¢ 6Gonbwmnm  paguycom

3aKpyrneHusi.  PekomeHgyeTcsi  MCMOJb30BaThb
HanpaenawLMe NPogUIIN B «TECHBLIX» YCINOBUSAX.

R2 % R1 2 150MMm
R2 =2 300mm

|
|
i HE PEKOMEHOYETCA
|

BbIMOSTHATH NOBOPOTLI «canorom» (R=0), 4To
NMPUBOANT K CHKEHUIO pacxoda U co3gaBaeMoro
OaBIIEHNS U POCTy Lyma 1 Bubpaumm.

<
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KOMMNBbOTEPHAA NMPOIrPAMMA [AJ1A BbIBOPA BEHTUNTIATOPOB

LUnpokun cnekTp OOLWENpPOMBLIWIIEHHBIX W ChleuuanbHbIX paguanbHbIX W OCEBbIX BEHTUIATOPOB,
noctaesnsemMbix upmon «BE3A», pasHoobpasve TUMNOB, KOMMOHOBOYHbIX CXEM, KOHCTPYKTUBHbLIX UCMOMHEHUI U
fonbloe KOMMYECTBO TuMnonpeacTaBuTenen MO3BOMAT noTpebuTento caenaTe ONTMMAarbHbIA - BbIOOP
obopynosaHusa. dupmoni «BE3A» paspabotaHa nporpamma VEZAFAN, ucnonb3oBaHue KoTopow obneryaet u
ycKopsieT npouecc nogbopa BEHTUNATOPOB, CHUXAET BEPOSTHOCTb OLLMBOK.

B paHHOM paszgene ucnonb3oBaHue [Nporpammel VEZAFAN ana noabopa BEHTUMNSTOPOB MOKa3aHO Ha npumepe
cepun pagmanbHbiX BEHTUNATOPOB BPAH®. [Ons KPbILWHbIX BEHTUNATOPOB TexHonornst nogbopa Oyger
aHanorn4yHom.

VEZAFAN oxBaTbiBaeT 6onee 50 TMNOB BEHTUMASTOPOB M okorio 600 TunonpeacTaBuTenen.

VEZAFAN npegocTtaBnsieT [Ba OCHOBHbLIX pexuma paboTbl: MPOCMOTP KaTanora BEHTUNATOPOB U
BbINonHeHne noabopa BEHTUMNSTOPOB.

VEZAFAN B pexume npocMOTpa KaTarora no3BosgeT, nepemeLlascb No HOMEHKNaTypHOMYy AepeBy TUMOB
BEHTMNATOPOB U CMUCKY TunornpeactaBuTenen, NpocMatpuBatbh TEXHUYECKME [aHHble BEHTUMATOPOB, rpaduku
UHOUBMAYanbHbIX a3pOANHAMUYECKMX U aKyCTUYECKUX XapaKTepUCTUK U Mons aspoavHaMUyeckux napameTpos.
HomeHknaTypHoe gepeBo oTpakaeT YeTblpexXypoOBHEBYIO KnaccuduKaumnio TUMOB BEHTUSATOPOB:

E M0 Ha3HayeHuo n obnacTn NPUMEHEHUs - Ha BEHTUNATOPBLI ObLLEenpoMbILLNEeHHbIE, AbiIMOyAaneHns, noanopa,
nbinesble N NHAYCTpUanbHbIe;

= N0 HanpasneHuo NOToKa BO3ayxa B NPOTOYHON YacTh paboyero koneca - Ha oceBble U paguarnbHble,;

m No obLler KOHCTPYKTUBHOW CXeme U cnocoby cOoedvHEeHUs! C BEHTUMSLMOHHOW CEeTbid - Ha BEHTUMATOPbI
OLHOCTOPOHHErO U ABYCTOPOHHENO BCACbIBAHUS, CABOEHHbIE, KPbILLUHbIE U BEHTUMAATOPbI CO CBOOOAHBLIM KONECOM;
® M0 KOMMOHOBOYHOW Cxeme (Ons paguanbHbiX BEHTUNATOPOB Ha BapuaHTbl KOHCTPYKTUBHOIO WCMOSTHEHMS MO
FOCT 5976-90).

VEZAFAN B pexume pacyeTa No3BonsieT pewaTtb 3afjayuu AByX TunoB. Haumbonee pacnpocTpaHeHHoM
SABNsieTCA 3a4ayva onpeaeneHvs Tuna, pasMmepa v pexuma paboTbl BeHTUNATopa, obecneuvnBatoLlero Tpedbyemyro
TOYKY COBMECTHOM paboTbl BEHTUNATOPA U ceTU. 3afaynm Takoro Tuna BCTPeYaloTCs B NMPOEKTHOW MpakTuke npu
BbINONHEHUN pacyeToB no noabopy obopynosaHusa n 8 VEZAFAN onpegeneHsl kak NMPAMBIE 3agaun. NMpu BBOAE
NCXoaHbIX AaHHbIX Ans NMPAMOW 3agaun HeobxogumMo 3a4ath 06MacTb NOWCKa - NepeyYeHb TUMOB BEHTUNATOPOB.
PesynbTatoM pelleHus nNpsaMoON 3ajadn SBASETCH CMUCOK BEHTWUMSITOPOB, OTBEYaloWMX YCroBusM noadopa,
aHanM3npys KOTOpbIN, NOMb30BaTeNb AenaeT OKOHYaTeNbHbIV BbIOOp BapmaHTa pewweHns. Ko BTopomy Tuny 3agad
OTHOCATCA pacyeTbl MO OMNpedeneHuto pexvMa paboTbl BEHTMNATOpPa YKa3aHHOro Tuna u pasmepa Ans
obecnedveHns 3agaHHon pabodert Touku. [MoaobHble 3agauv BCTpPeYalTCsl NPU BbIMOMHEHMU MYCKO-HaNago0uHbIX
paboT unu npu pelleHnn BOMPOCOB 3aMeHbl cyllecTBylowero obopygoBaHus. B VEZAFAN pgaHHble 3agaun
npeacrtasneHbl kak OBPATHbIE.

WHTepdenc nporpammbl npeactaeneH crneaywowmmmn anemeHtamu (Puc.1l):1 - rmaBHOe MeHI0 U NaHenb
WHCTPYMEHTOB, 2 - HOMEHKNaTypHasi naHenb, 3 - OCHOBHas MHMOPMaLMOHHasa NaHenb, 4 - CUCOK BbINOMHEHHbIX
pac4eToB,5 - AnanoroBoe OkHO noabopa BEHTUNATOPOB.

1 FmaBHOe MeHI0 M naHenb UHCTPYMEHTOB
obecrneumBaloT  [OCTYyn K  OCHOBHbIM
bYHKLUMOHAMbHbBIM BO3MOXXHOCTSIM
nporpamMmbl: Ha4yaTb HOBbIWA pacyeT, U3SMEHUTb

TRt im ‘ ZAaHHble 1 NMOBTOPUTb CYLLECTBYIOLLMIA pacyerT,
yaanuTb pacyeT M3 Crncka, COXpaHuUTb CIMCOK

s adn: [1.FAN]

(=l

Uerpotemrnst -

omorsoma |  PACYETOB B (Paln, BOCCTAHOBUTH  CMIKCOK

et pacyeToB 13 dpaina, cosgaTe OTYET C
Hosrowe Momos BO3MOXHOCTbIO npeaBapuTEnLHOro

npocMoTpa, BbiBoAa Ha nevyaTb W 3KcrnopTta B
Word, nsMeHUTb HaCcTPOMKN NPOrpaMmbl.

BPAHS25cxl
BPAHS315ex]  BPAHS63 cnl
BPAHI355cx1  BPAHST cxl
BPAH34 cx1 EPAH38 cx 1
BPAHI45cel  BPAH39cxd
BPAHSS5 cx1 BPAHS10: cxl

BPAH35E cx 1

] Qe i ] Py_cemuNa] B n_pi, raer] | Deravens | Wy, kBt | M, er | Ten *C| Qs w30 | Pv.Na] Pvs.Na| KN % | Hn, sBr
1 9590 753 BPAHS63cx5 1188 ADOLE 4 T %90 753 718 82 245

Puc.1
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2 HomeHknaTtypHas naHenb (Puc.2) coCcTouUT M3 Tpex 3MEeMEHTOB ynpaBreHus: 1 - Cnucok-punbtp dupm -
npouvssBoguTenen, 2 - OepeBO TUMNOB BEHTUNATOPOB M 3 - CNWCOK Tunonpeactasutenen BblIGpaHHOro Tuna
BEHTMNATOPOB. CNMCOK-PUNBLTP NO3BOMSET OrPaHUYUTb COAEPXKMMOE HOMEHKMNATYpHOM NaHenu BeHTUnsTopamu

onpeaeneHHbIX UpM-NponssoauTenei.

HomeH KnatypHada naHellb UCNosb3yeTcA

CnUCoK PUPHM U3TATOBUTENEH

Besa
|| Nicotra
|| Comefii
[ Gebhardt 1 3
1 ABB

[IEpERs Ratanors
L:k@ Ofiwenpom.

B- LenmpofenHii

£ OaHOCTOpOHHWEA

cxema_l 2
= cxema b
EPAE
E BPAHI
BP-125-28
JEycTOPOHAME; Crema_7
KpbiuHbsii; crema_1
CeofoaHoe koneco; cxema_1
CABoeHHeIA; Crema_ 7
- Doesoi; DaHOCTOPOHHWRA: Crema_1
m-0) DemoynaneHue
L';}-O Mognop

4 8 »

Cnucok THNONpeacTaBUTENER
BPAHSE cu b BRA&HS-10 x5
BPAHIHEckS  BPAHI11Z2cnb
BF&HS-63cx5  BPAHS9-125ckS
BFAHS-F1ouB  BRAHS-14cub
BPAHS-8 cx b

BFA&HS-9 cu b

£ B [MaBHOM OKHe nporpaMmmbl  Ans
oese HaBurauMn Mo Tunam BEHTUNATOPOB U
[ conetr 1. N3MEHEHNs  COOEPXUMOrO  OCHOBHOWM
[l ace WHOPMALMOHHON naHenn, a Takke B
[prepest kT Anr OManoroBoM OkHe nogbopa Ans BBoAda

21 8] Uenrpofessi -

o T obnacTb noucka.

Rk 2 HomeHknaTypHasa naHenb AWanoroeoro
0 spars OKHa MMeeT ABa pexuma paboTbi: BbIGOp
E AR = OAHOrO WM HECKOMbKMX  TWMOB
creme.5 BEHTUNATOPOB UM BbIGOP  OAHOrO

1 IE”*““”"‘?"“"“"“XE"‘*-T = TMnonpeacTaBuUTenNs. B pexume
[Ervcor menonpegcr assrench 1 MHOXXecTBeHHoro Bblbopa (Puc.3) Bce
sigsi e i e YPOBHU OepeBa TUMOB BEHTUNSATOPOB (2)
e e 3. cogepXaT  9neMeHTbl  FpynmnoBoro MU
i oo BASA1Z o0l VHAVMBUAYATBLHOMO BbIGOPA, yTo

BPAHI-5,6 cx. 1 BPAHD-12,5 cx.1

no3BonsieT  Jierko  BbiOpaTb UK
UCKIIOYMTb M3 BbliGOpa HOMEHKMATypHble

BETBU unu KOHKpEeTHble UMb

Puc. 2 Puc. 3 BEHTUNATOPOB. B 3TOM pexume CnMcok

TunonpeacTtasutenen (3) HeceT nuwb
CMpaBOYHYIO (PYHKUMIO U BO BBOAE
- JaHHbIX HE y4YacTByeT.

% B pexwume Bblbopa Tunonpeactasutens (Puc.4) HoMeHKnaTypHoOe AePEBO
L T e (2) BbINOMHSAET TONBKO HaBUrALMOHHYIO (PYHKLUMIO W, U3MEHSAS TeKyLLUN
e 1 TUN BEHTUNATOpPA, YNpaBnseT CoOAePKUMbIM CrIUCKa TUNonpeacTaBuTenemn
ek ' (3). 3apgayy BBOAA [OaHHbIX pellaeT ChUCOK TunonpeactaBuTenen (3),
TR Kakgas no3numus KOTOPOro COAEPXKMUT SMEMEHT €AMHUYHOIO Bbibopa.

[C] Ofwenpor,
eHTROBEKHBIN Bentunsro,
Y OZI-ZCTODOHHVM rpE"w"('I ’ EW“MUDI
BF ciena_l 2 PY(20 m.C), M Maparerp SHaderHe
BPAB i ! v
e ] p
BPAHI 2000 v h ) Y ‘Sx«::‘r;nomwﬂ'
BP-125-25 [ ; i BPAHS
EXE"a_S |ENEHHE: jonHDE:
g _ﬂ 1000 / / 7 | 1;; > 4 L

CIHCOR THNONPELCT dBHT ENeH
OeraHe-z5 o0t BEPaHes6cct  CBPAHS-11,2 cx.1 /t 1 7
[eraHa-3,15 001 [BPAHI-6,3cx.1  [JBPAHS-12,5 cx.1 A Teroa s
[leraHa-3,55 01 [JBPaHI-7,1 ol C]EPAHI-14 ol N ;

[EPaHI-4 cx.1 Oerang-a cx.1 3 Y
[JeraHa-4,5 .1 [IBPAHI-9 ox. 1 A K
[eraHe-Scxd  [JBPAHI-10-1 oot 200 e

ok o T
Cancel e oo

Puc. 4 Puc. 5

I 3 OcHoBHas uHdopmauMoHHas naHenb oTobpakaeT NoapoGHbIe
oo | Bernir | TEXHUYECKME [aHHble BbIOpaHHOrO  («TEKyLlero») anemMeHTa
RS ; e nporpaMmbl Takoro, kak TWUN BeHTUNATOpa, TunonpeacTtaBuUTenNb

st jwewen | HOMEHKNATypHOro  psga wnu  pesynbrar  pacdyeta. Cwmena

i S oromwons | KTEKYLLIETO>» 3r1EMEHTa NporpamMbl NPOMCXOAMT NpY HaBurauuy no

aae ] ’E Bratg HOMEHKMNATypHOMW MaHenn Wnn CAucKky pesynbTaToB pacyeToB.

i = ==st S — e | BblBogMass  uHdopmauua  CrpynnupoBaHa Ha  HECKOSbKUX

. by ie
o gn=> i %ﬁ Bomnon v B751587 3aKknagkax.
e g Ona  «Tekywero»  tunonpenctasutensa  (Puc.6)  BbiBOAUTCS
A I nHauBMAYyanbHas aspoanHaMmmnyeckas XapakTepucTtumka
i ull I BEHTUNATOPA U ero obLeTexHmyeckne AaHHbIe.
Ly, BB
10 2 3 A‘EI E 1) IE‘EI I1E‘IEI
Q,TIC M3

Pwuc. 6
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Bermunsop
Tpamui.

Pv(20 p.C), Ma

2000

1000

500 =

KN4, %

200

| by, KET(20m.C)

e
15

L, ab
T

10
R

20 3

Fo.kr/md  |120
pk bl 1168
e, vy 9590
Pv.Na 753
Pus, Na 714
N, kBT 246
r Moy, kBT 278
: Ny, kBT +00
phe——— | [kno.% ]
WEbix, Mic 75
oA Leer, 2 &8

Sanero | Bewnemop |
Perins | Seeens |

o

Pwuc. 7

Ona  «Tekywero» pesynbtata pacyeta (Puc.7) Ha 3aknagke
«pachuk»  BbLIBOAMTCA  MHAMBMAyanbHas  aspoguHamuyeckas
XapakTepucTvka BeHTMNATOpa And nogobpaHHbiXx  06OpOTOB
pabouero koneca v paboyast Touka, UICXOAHbIE AaHHblEe pacyeTa - Ha
3aknagke «3agaHo», napamMeTpbl BEHTUNATOpa B paboyen Touke —
Ha 3aknagke «Pexum», oBuratenb U ero TeXHNn4eckue AaHHble — Ha
3aknagke «[suratenb».

4 CnucokK BbIMOJNIHEHHbIX pacyeToB OTOOpaxaeT B TabnuyHon
dopMe 4YacTb [AaHHbIX MO BbIMNOMHEHHBIM pacyeTaMm, 4epes
«ropsivyMe» KraBuLLIM U KOHTEKCTHOE MEHI0 NMpedocTaBnseT JOCTyN K
OCHOBHbIM oOnepaumsiM Hag crnuckom: [o6aBuUTb HOBLIA pacyeT,
U3MEHUTb CYLLEeCTBYIOLUA pacyeT, yaanuTb, OYUCTUTb CMUCOK.
MepemelleHne NO CAMCKY pacyeToB W3MEHSET COAepXumoe
OCHOBHOW MHGOPMAaLMOHHOW NaHeny Nporpammbl.

5 [OnanoroBoe OKHO noab6opa BEeHTUNATOPOB MNpPeACTaBnsdAeT npouecc nogbopa BEHTUNATOPOB B Buae
CrneayroLnX OCHOBHbIX 3TanoB: NEPBbIA 3Tan - BBOA MCXOAHbIX AaHHbIX (Puc.8); BTopol aTan - NpoCMOTP Cnucka
BEHTUNATOPOB, YAOBMETBOPSOLWMX YCNOBUMAM nogbopa, n Bbloop BapuaHTa pewenuns (Puc.9); Tpetmn stan —
NPOCMOTP MOJHbIX AaHHbIX MO pe3dynbTatam pacdeta (Puc.10). 3a kaxgbll 3Tan OTBeYaeT CaMOCTosiTeNbHas
AvanoroBas NaHesnb, CMEHa 3TanoB OCYLLECTBASETCHA HaXxxaTneM KHonok «Janee» n «Hasag». Ecnn Ha nocnegHem
aTane Avanor 3aKoOHYeH HaxkaTueM KHonku «OK»,BapuaHT nogbopa nonagaeT B CUCOK BbIMOJTHEHHbIX PACYEeTOB.

[FETIT ——| Ha nepBoM aTane BBOA4A AaHHbIX HEOGXOAMMO YykasaTb BUA peLaemoin
hessers e || 3agaun, TUNbI BEHTUNSATOPOB ANs MPSMOM 3a4adyv WnW TUMONPEeAcTaBUTeNs
e mememen o | O OOpaTHOW, napameTpbl, onpedensiolme NNOTHOCTb MepemeLlaemol
e - cpeabl (BbicOoTa pacrnonoXeHns u Temnepartypa), Hanmume ceTu Ha BbIXIone,

(Conpritieneie ceth, Aa
Paciog, m3jH

'Hac ToTHEI pEr AR Top.
MorpewatTe noafopa, %

Caricel | -:<Ha3a.n| .Qanee»l

o TpebyeMble napameTpbl B paboyeilt Touyke (COMPOTMBIEHME CETU U pacxof
BO34yXa), O BEHTUNATOPOB C HEMOCPEACTBEHHbIM NMPUBOAOM OT ABUraTens

Puc. 8

MOXHO BblGpaTb 4acTOTHOe perynupoBaHue [ABuratenis, B OTCYTCTBUU
peryriMpoBaHnsi Hy)kHO yKasaTb OOMYCTUMYIO MONOXWUTENbHYIO MOrPELHOCTb
nogbopa. [ns BBOOAA TMMNOB BEHTUMSATOPOB Bbi3bIBAETCH AOMONHUTENbLHOE

AnanoroBoe OKHO C HOMeHKnatypHou naHenbt (Puc.3,4). lNpu BBoOAe
Tpebyembix napameTpoB paboyven TOYKM credyeT ykasblBaTb 3HAYEeHMe COMpPOTMBIIEHWS CETWU, COOTBETCTBYOLLEE
3afaHHOM NIOTHOCTM Bo3ayxa. [MpuBegeHne napaMeTpoB K HOpManbHbIM aTtMoctepHbIM YCAOBUSIM nporpamma
BbINOSIHAET CaAMOCTOATENLHO.

MaHenb BTOPOro 9aTana COAEPXWT CMUCOK BapuaHToOB
| [ i v | e, vizs] P, M| P, N | KA % | N Br | Mg, BT | Loei, a6 | Vese e | Ercf |'|0.q60pa, oTBevarLmnx 3agaHHbIM yCJ'IOBI/IﬂM. .D'J'lﬂ

M1 BKPCk371 1435
2 BRPCkE10 570
3 BRPCkE125 730
4 BKPCkBS 1460
5 BKPCx310 G70
6 BRPCx3125 730
07 BRPCkEI12 70

13509
20856
18332
22332
21575
20558
23725

101
1093
1001
1262
1170
1059
1412

831 5 874 a
1087 62 o n
333 50 1111 15
1247 &7 1147 |15
1164 56 1233 |15
1057 46 1325 |15
1407 56 1647 185

Cancel <% Hazan | Aange == I

57
57
57
59
59
62
60

57
3

13

5

31
13
27

a

yoobcTBa CpaBHEHWUSI BapuUaHTOB CMNUCOK MOXeT ObITb
OTCOPTMPOBaH MO BO3pacTaHW0 UNKU yBbIBaHWIO 3HAYEHWI
noboro crtonbua. CopTMpOBKa BbLIMOMHAETCH «KIUKOM>»
MbILLKA Ha 3arofioBke COOTBETCTByoLWero cronbua. [Ong
nepexoga K crnegywouiemy atany Heobxogumo OoTMEeTUTb B
CMUCKE OKOHYaTeNbHbIA BapUaHT peLUeHNs.

wo=ale
=

Puc. 9 TpeTtun aTan avanora COOepXuT OCHOBHYIO
MHPOPMALIMOHHYIO MaHenb AN «TeKyLlero» pesynbraTa

pacyeTa. &

Bbl30B AManoroBoro OKHa MNOAGOPa BEHTUNATOPOB e

OCYLLECTBMAETCA 4epe3 [faBHOE MEHI Mporpammbl, :*:;‘l_w . e

KOHTEKCTHOE  MEHI0,  «ropsiuMe»  KnaBuwy  Crnvcka E-RBaNSE — _Wﬁ

pesynbTaToB pacyeToB WM C 3aknagku «padwuk» | [~ i == oo

OCHOBHO/I MH(POPMALIMOHHON MaHenu. [Baxabl «KMMKHYB» | i Ll — e

MBILLIKOVA Ha nobon TOuKe UHOVBMOYANLHOM / hk W | | e eremmsies

a3poaVMHaAMMYECKON XapaKTepUCTUKN BEHTUNATOPA MOXKHO fax ritinh o i

Bbi3BaTb [ManoroBoe OKHO noa6opa BeHTUNATOPOB. SV

Mpu aTom pewaTbcs GyneT obpaTHas 3apaya, B none [“I =

«Tunbl  BeHTUNATOpOB»  GyaeT  ykasaHo  HasBaHue ||

«TeKyLlero» TuUMonpeacTaBuTens, a BenuYMHbI pacxoaa )ﬁ Belaes

BO3QyXa W COMPOTMBMEHUS CETW, COOTBETCTBYHOLINE e el R S

NOJIOXEHWUIO Kypcopa MbILLKM Ha rpaduke, 6yayT 3aHeceHbl

B nons seoda. Ecnu aHanormyHble 4eiCTBUS BbINOMHUTL Ha i ]

rpacouke obnacteii adpoAMHaMUYECKUX NapameTpoB, TO  ppc 10

pewartbcs OyaeT npsmMas 3agada M B none «Twnbl

BEHTUNSATOPOB» OyaeT yKasaHO Ha3BaHWE «TEeKyLlero» Tuna BeHTUNsiTopa. 3HadyeHuss Monen, 3anoSfIHEHHbIX
nporpamMmoii aBTOMaTUYECKM, MOTYT OblTb M3MEHEHbl MM AOMOfHEHbl MONb30BaTeNieM B XOA4e MepBoro artana

nogbopa.
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OMUCAHUE BEHTUNIATOPOB

BPAH® 1 BPAB - cepun pagmasnbHbIX BEHTU-
NaTopoB O6LLENPOMBILLNIEHHOrO Ha3Ha4YeHusa paspa-
ootaHbl B OO0 «BE3A» B 2007 rogy, MogepHU3MpoO-
BaHbl B 2014 roay:.

s BPAH® — BeHntunaTtopsl PAguaneHble ¢ 3arHyTbl-
Mu Hasapg nonatkamu koneca, ¢ Bbicokum Kl (go
85%) 1 HU3KMM YPOBHEM LUYMa;

m BPAB — BeHTunsatopbl PAgunarnbHble € 3arHyTbiMu
Bnepepn nonaTtkamu Koneca, ¢ BbICOKOHarpyXeHHbIMu1
Konecamu, obecnevmBalOLUMM KOMMAKTHOCTb BEH-
TUNATOPHOWN ycTaHoBku. B 2008 roay 3aperncrpupo-
BaH TOBAPHbIA 3HaAK BPAH®. Bce BEHTUNATOPLI Npo-
N3BOASATCS HA COBPEMEHHOM, BbICOKOTEXHONOMMYHOM
obopynoBaHun. Packpon nonaTok, OUCKOB Koneca,
CTEHOK Kopryca M Opyrux 3r1ieMeHTOB OCYLLEeCTBS-
eTCs C NOMOLLbIO fla3epa U KOOPAMHATHO-BbIPYOHOrO
npecca. opMMpoBaHNE KOHYCHbIX U TOpPOMAanbHbIX
Jetanen BeHTUNATOpa NPOU3BOAMTCH Ha ynpasnse-
Mom YlTY BbikaTHOM cTaHe. CBapka Konec npowsBo-
autcsa ¢ ucnonb3oBaHnem pobota-ceaplumka. Kopny-
Cca BCeX BEHTUMSATOPOB CTaHOApPTHO U3roTaBNMBAlOT-
CS 13 OLMHKOBaHHOW CTanu no 3akaTtHOM TEXHONOMNMN.
Mpon3BOACTBO BEHTUMASATOPOB HAa BbICOKOTOYHOM
000pynoBaHUN C BbICOKOW CTEneHbl YHMrkauum
obecneynBaeT NofiHoe COOTBETCTBUE XapaKTEPUCTUK
CEPUNHON NPOAYKLUN 3TaNOHHBbIM XapaKTepucTukam,
NnonyyeHHbIM Ha CTeHAe, N rapaHTUpyeT NOCTOSHHOE
BbICOKO€ Ka4eCTBO BEHTUIATOPOB.

BeHtunatopbl BPAH" wnsrotaenusaot 16 Tu-
nopasmepoB K ob6ecrneynmBalT LWNPOKYD obnacTtb
pexumoB no npounssogutensHocTn ot 300 go 120000
M3y “n no pgasneHwio a0 2600 [lMa. BeHTunaTopbl
BPAH" npumeHsoT B cuctemax, rae tpebyertcs Bbli-
cokui KM, HM3Kuin ypoBeEHb LWyMa M B CUCTEMaXx C
napannensHon paboTo HEeCKONbKUX BEHTUMSITOPOB.
Mo cBOMM TexHW4Yeckum napameTpam 3TU BEHTUNS-
TOpbl COOTBETCTBYIOT My4llUM €Bponerckum obpas-
LaM, MNOSIHOCTLID 3aMEHSslOT YycTapeslune cepun
«CoBeTckux» BeHTMnsitopos BL| 4-70, BP 80-75,BP
86-77 M MMEKT MO CPaBHEHUIO C HUMWU Uenbin pag
npevMyLLecTB:

m BeHTUnATopbl BbiNyCKaloT ¢ ABYMS Moandukauuns-
Mn paboumnx konec BPAH6 n BPAH9, otnuyarowm-
MMUCSl YNCIIOM NONATOK, U BbINOMHEHbI C FYCTbIM TU-
nopasmepHoiM psgom R20 gnameTtpoB konec: 020-
025-031-035-040-050-056-063-071-080-090-100-
112-125. 3710 no3BondeT BblOMpaTb ONTUMAarnbHbIV
BEHTUMNATOP NpakTUyecku Ha Nobon 3adaHHbIn pe-
XUM C MMHUMaIbHbIMKM 3anacamu 8o 5%.

m [1pon3BogmMTCa HECKONBKO BApUaHTOB UCMOMHEHUS
Konec B 3aBUCMMOCTW OT BENUYUHbLI OKPYXXHOMW CKO-
poCTU, KOTOpble OOecneuymBaloT HadexHyl padoTy
BEHTUMNATOPOB B TeYeHMEe BCEro BPEMEHU WX 3IKC-
nnyatauuun. [MpoBefeHHble MNPOYHOCTHbIE pacyeTbl
pabounx Konec C MCMonb3oBaHWEM MeToda KOHeu-
HbIX 9MEeMEHTOB MOMHOCTLI0 MOATBEPXKAEHbI COOT-
BETCTBYIOLLMMU IKCNEPUMEHTAMMN.

m ONTMMM3MPOBaHbI 3anacbkl MOLLHOCTU Mpu Bbibope
JBuraTternen, 4To NO3BONSET NPUMEHATbL ABUraTtenu c
MEHbLUEN YCTAHOBOYHOW MOLLHOCTbH, OCODEHHO Ans
BEHTUITIATOPOB MarblX HOMEPOB.

m [lpegycMoTpeHo UCMNONHEHWE BEHTUNSATOPOB BCEX
HOMEepPOB MO 1-OM KOHCTPYKTMBHOW CXeme C UCMOorb-
30BaHMeM npeobpasoBaTtenen 4actoTbl, YTO AaeT
BO3MOXHOCTb KOpPPEKTUPOBaTb PeXuM paboTbl BEH-
TMRATOpa MpU MYCKO-HanagoYHbIX UCMbITAHUSAX U B
npouecce akcnnyaTaumn. Beibop onTumansHOro BeH-
TUNATOpa M pacyeT MOLLHOCTM MoTOpa, paboTatoLue-
ro c npeobpasoBartenieM 4acTtoTbl, MPOU3BOAUTCS B
nporpamme VEZAFAN.

m B 2009 roay LeHTpansHas VcnbiTatensHas Jlabo-
patopus — UWJI-BE3A, nonyunmna ceBugeTenscTBo
rocygapCTBEHHOM akkpeguTaumn. XapakTepucTuKu
BPAH® 1 BPAB noaTBepXaeHbl Ha aspoavHamuye-
ckom cteHge LUMIT-BE3A pna Bcex moamndumkauuni.
BbiCOKyt0 HagEeXHOCTb M CTabWUIbHOCTb XapakTepu-
CcTuK obecrneynBaeT , B TOM 4YuCre KOHCTPYKTUBHasA
cxema pabouero korneca u ysna ynroTHEHUs Mexay
KOMNecom 1 BXOOHbIM.

m lV3meHeHHas dopma cnupanbHOro kopnyca —
yBenuMyeH pasmep pnaHua BbIXOAHOrO OTBEPCTUS,
4yTo obecneynmBaeT CHMXEHUEe cpefHel CKOpOoCTU B
BbIXOAHOM CeYeHUU BEeHTUNATopa W noTepb Aasne-
HMA B NPUCOEOVUHEHHOW BEHTUNALMOHHON CeTw.
YMeHbLUEeHNEe CKOPOCTU Ha BbIXo4e W3 BEHTUNSATopa
TaKke yBenuMuMBaeT CTaTU4ecKoe OaBneHWe BEHTU-
naropa.

BeHtunatopsl BPAB wusrotaBnueaiotr 12-tu
TMNOpa3mMepoB M 06GecneynBaloT LWIMPOKYD obnacTtb
pexnmMoB no npounssoguteribHocTn ot 300 go 150000
M4 U no pasneHuto go 2600 [Ma. BeHTunatopbl
BPAB npumeHAl0T npemmyLlecTBEHHO B HarHeTa-
TenbHbIX YCTAHOBKAx MU cucTtemax, rae BBeOEHbI Xe-
CTKMWe orpaHudeHus Ha rabapuTHble pasmepsbl. [1o
CBOUM TEXHWYECKMM napameTpam 3TW BEHTUNSATOPbI
COOTBETCTBYIOT IyylWMM 3apybexHbiM obpasuam,
MOMHOCTBIO 3aMeHslT ycTapeBwue «CoBeTckne»
cepun BeHTUnsaTopos Bl 14-46, BP 280-46, BP 300-
45 N MMEKT MO CPaBHEHUIO C HUMU pAL MNpeumy-
LLeCTB:

m BeeneH 6onee rycton pag R20 guametpos pabo-
Ynx Konec Ans BEHTUNATOPOB MarblX HOMEpPOB, KO-
TOpble Havbonee LUIMPOKO NPUMEHSAT Kak BCTpau-
BaeMble B pasfnnyHble YCTaHOBKM.

m BeHTUnaTOpbl MMEKT MHOXECTBO WCMOMHEHWUN:

*06LLIENPOMBILLIEHHOE *B3pbIBO3ALLMLLEHHOE
*KOPPO3MOHHOCTONKOE «ApKTUYeckoe» unu Cesep-
Hoe YXI2 n ana cuctem AY v NA.

m bnarogaps npocTto M HaAeXHOW KOHCTPYKLUK
BPAH® u BPAB, a Takke BblCOKOVi 3Heproaddek-
TUBHOCTW, BEHTUNATOPLI SABMSOTCS YHUBEPCANbHbIM
N 3KOHOMMUYHbIM 0BOpydOBaHMEM ANA Pa3fUYHbIX
3a7a4y KOMOPTHON N TEXHONOTMYECKON BEHTUMALMM.
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(BE3D) o6wue ceedeHusi (12

MCNOJIHEHUA BEHTUNATOPOB MO HASHAYEHUIO

Ta6bnuua 1

n?umeqauwe:
= ~ B3pbiBo3awmeHHoe — ans rpynnsl rasos 11C Tonbko Bogopoa no FOCT P 55026-2012
n? B3apbiBo3aLuuLLieHHOEe KOPPO3NOHHOCTOMKOE — Anst rpynnbl ra3os 1IC Tonbko Bogopog no FOCT P 55026-2012
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BPAH®

BEHTUNATOPbI PAOUAJIbHBIE

3Heproadp dPeKkTUBHLIE EH[ [X @"0 150
nponsBoacTBa 000 «BE3A» o | 9001

*0250282031+035°0402045+05020562063°071208020902100112¢125¢140 - no 1 KOHCTPYKTUBHOW cCXeme

*0632080°100125 - M0 5 KOHCTPYKTUBHOWN CXeMe

MUCNOJNHEHUE

» OGLenpombiluneHHoe (H)
» KoppoanoHHocToiikoe (*K1 ¢K3) — kpome pexuma Y v N[

» B3pbiBozaumieHHoe (B) — TOMbKO MO 1 KOHCTPYKTUBHOM CXEME UCTOMNHEHUS U KpoMe pexxuma 1Y u N[
» B3pbiBosawwmiienHoe (BC) — Ans rpynnel rasos |1C Tonkko Bogopoa no FOCT P 55026-2012;
TONbKO MO 1 KOHCTPYKTUBHOW CXeMe UCMOMNHEeHNs 1 kpome pexxuma Y v N4
» B3pbiBo3alumieHHoe koppoanoHHocTolkoe (¢BK1 *BK3) - tonbko Mo 1 KOHCTPYKTUBHOM CXEME UCMOMNHEHWS! 1

Kpome pexuma Y v N4

» B3pbiBo3alumiieHHoe koppoanoHHocTolikoe (sBCK1 «BCK3) — ans rpynnsi rasos I1IC Torsko Bogopog no FOCT P 55026-2012;
TOMBbKO MO 1 KOHCTPYKTUBHOW CXEME UCMOSNTHEHUS 1
Kpome pexuma Y v N4

HA3HAYEHUE

» CucTeMbI BEHTUNALNM 1 BO3AYLIHOMO OTOMMEHUs — PeXuM paboTsl: « T80

s CaHuTapHo-TeXHUYECKME N NPOU3BOACTBEHHBIE YCTAHOBKU — PeXnM paboTsl: TS0 «T200

s CucTeMbl NPOTUBOALIMHON BEHTUNALMMN — pexkumM paboTsl: «[Y400 «0Y600 «0YB400 «AYB600
= Cuctemsl M[ - NpoTMBOALIMHON NOAMNOPHON BEHTUMALMU — PeXUM paboTsl: <1/

KOHCTPYKLUA
BeHTunsaTopsl BPAH® wumetoT paboyee koneco CXeMe WCMNOJSIHEHUS, BO3MOXHa KOMMMeKTauus

NeBOro Wnv NpaBoro BpalleHWs C 3arHyTbiIMW Hasaj asuratenamu, MO3BONSAOLLMMM YacToTHOe

nonaTtkamu crneumnanbHon gopmel, obecneunsaroLwMm perynupoBaHne CKOPOCTW BpaLLeHus.

BblCOkMI KT, 1 HU3KWIA LyM. IOna nonoxenus kopnyca M0 (J1O) gna 1-n
CnunpanbHbI KOPNYC - MOBOPOTHBIN. KaTteropumn pasmelleHus (ynuyHoe) npegycmoTpeHa
MpeoycmoTpeHa BO3MOXHOCTb paboThl 3awmTta oT atmocdepHbix ocagkos 30HT-BPAH

BEHTUNATOPOB B pexume AbimoyganeHus (OY) wn B (3akasblBaeTcs  OTAENbHO, Kak  onuus);  Ans

COBMELLEHHOM pexumMme AbiIMoyaaneHnsa n BeHTUNAunm nonoxeHunss kopnyca [190 (JIO) - KOS3IbIPEK

(4yB). B nocnegHem  cnyd4ae  BEHTUNATOPHI (3akasblBaeTCsl OTAENBHO, Kak ONuus).

KOMMNMEKTYTCa  ABuratensamu  Ans  AnNuTernbHON Mpennaraetca [OMNOnHUTEnNbHas

NOCTOSAHHOW paboThl. KOMMMeKTaunss BEHTUNATOPOB OMNUMAMWU — CM.
BeHTnnATopbl KOMMNNEKTYT CTaHA4apTHbIMKU 3-X pasgen KaTtanora «[JononHutenbHas

dasHbIMK ACUHXPOHHbIMU OOHOCKOPOCTHbLIMM KOMMeKTaums».

asuratenamn. [na BeHtunatopos BPAH9 no 1-i

AKCNNYATALUA

BeHTunATopbl MOryT aKCnnyaTnmpoBaTbCs B YCIOBUAX - OoT MuHyc 60 go + 40°C gna ymMepeHHoro u

ymepeHHoro (Y), ymepeHHoro u xonogHoro (YXI1) wn XONnoAHoro Knumara,

Tponnyeckoro  (T)  knumata  1-n KaTeropuu - oT MuHyc 10 go + 50°C ans Tponu4eckoro knumara;

pasmelteHusa no FOCT 15150. ° cpegHee 3HayeHMe BMOPOCKOPOCTU  BHELUHMX

Ycnosus akcnnyataumm: MUCTOYHMKOB  BuBpaumMm B  MecTax  YCTaHOBKU

* Temnepartypa okpyxatoLien cpebl BEHTUNATOpa He bonee 2Mm/c;

- OT MUHyC 45 go + 40°C gns yMepeHHoro knuvara, * yCrnoBsus no nepemelyaemon cpefe - B Tabnuue 1

cTp.12
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MAPKWPOBKA

Mpuwmep:

BeHTunatop pagvanbHbiv BPAH®9; Tunopasmep 063; pexum paboTbl T80; ucrnonHeHue obLENPOMBbILLNEHHOE;
HOMUWHanbHas mMolwHocTe NHoM=5,5kBT, uncno nontocos 4, NpeaycMOTPEHO YaCTOTHOE PerynmpoBaHMe CKOpPOCTY;
KnumaTu4eckoe WUCnoriHeHne Y2; KOHCTPYKTMBHOe ucnonHeHve 1; nonoxeHue kopnyca [190; 6e3 TLWIK; knacc
3HeproapekTMBHOCTUN anekTpoasuraTens IE2:

BPAH9 063-T80-H-00550/4F-Y2-

O6o3HaueHue: *BPAH6 +BPAH9 sBPAHG6A! «BPAHOA!
Tvmopasmep BEHTUINATOpPA:
i1

-M90-0-1E2

¢0252028031°035°0402045205020562063207108020902100112125140

Pexxum paboTbl:

T80 - TemnepaTypa nepemellaemon cpeabl Ao 80°C (BpeMsi paboTbl — MOCTOSHHO)

*T200 - Temnepatypa nepemetiaemon cpedpl 4o 200°C (Bpemsi paboTsl — NOCTOSAHHO) I

1 0
e[1YA00 - temnepaTypa nepemeLiaemoii cpeabl 400°C ¢ Tunopasmepa 040
(Bpemst paboTbl — 120MuH)
*[1Y600 - TemnepaTypa nepemellaemon cpeabl 600°C ¢ Tunopasmepa 040
(Bpemst paboTbl — 120MuH)

«[1YB400 - coBmeLLeHHbIN pexxum T80 1 Y400 ¢ Tunopasmepa 040
*[1IYB600 - coBmeLLeHHbIN pexxum T80 1 Y600 ¢ Tunopasmepa 040
14 - TemnepaTypa nepemellaemon cpeabl Ao 80°C (Bpems paboTbl — 120MuH)
WcnonHeHue:
°H - obLenpomblILLneHHoe
K1 K3 - KOPPO3VOHHOCTONKOE
B - B3pbIBO3ALLMLLEHHOE

(ans BeHTMNsTopoB ¢ YPT+Ex Tonbko B coctase ¢ LUCAY-BE3A)
BC - B3pbIBO3aLLMLLEHHOE ANS rpynnbl ra3os |IC Tonbko BOAOPOA

(ans BeHTUNATOpoB ¢ YPIM+Ex Tonbko B cocTaBe ¢ LLICAY-BE3A)
*BK1 «BK3 - s3pbiosaluyieHHoe KOPPO3MOHHOCTONKOE

(ansa BeHTunaTopos ¢ YPIM+Ex Tonbko B cocTtase ¢ LUICAY-BE3A)
*BCK1 «BCKS3 - BapbiBosalLmiLieHHOE KOPPO3MOHHOCTONMKOE ANS rpynMbl rasos IIC Torbko BOA0POA,
Knvmatunyeckoe UCNOMNHEHUE: oY 1" oV2 oY XJI1™ oY XJ12 oT1" T
KOHCTPYKTUBHOE UCMOMHEHME: 1 5
MonoxeHue kopnyca: o[10 o145 «[190 «[1270 1315
BeHTtunatop ¢ TLWK:  «TLUK
BeHTtunsatop 6e3 TLUK: <0

(ansa BeHTunaTopos ¢ YPIM+Ex Tonbko B cocTtaBe ¢ LUICAY-BE3A)

MapameTpbl Asuratens?: «1/P

*/PF — ansa xomnnektauum asuratens ¢ YPIM (kpome pexwumos M v AY400/600)
W® — MHAEKC MOLLHOCTU CM. — Tabnuuy 1
P — uncno nontocos: 2(3000 o6opoTos) 4(1500060poToB) 6(1000 obopoToB) 8(750 obopoToB)

oJ10 «J145 +J190 J1270 «J1315

Knacc sHeproadekTmBHOCTH 3J'IeKTp0JJ,BVIFaTeJ'I$I51 °|E2

I'Ipwmeqal-me

[ AmowlemeBoe pabouee koneco Tunopasmepa BeHTunatropa 080 gnsa pexuma T80 n ncnonHeHun H B «BC

= 2Bce ABuUratenu no YMOJYaH1IO NOCTaBNATCA C HanpsbkeHueM nuTtaHus 380B, 50, npsimon nyck.
VcnonHeHne Ha gpyrve HanpsbkeHMst U cnocobbl MOAKMIOYEHUS MO crneLManbHOMY COrflacoBaHuIo.
Myck gBuratenen ot 15 kBT AomkeH BLINOMHATLCA C NpUMEHeHnem codt ctaptepa MCL,.

m’ I/IH,u,eKc MOLLHOCTU — CM. Tabnumuy 1.

[ ,D,nﬂ KnumMaTunyeckoro ncrnornHeHus Y1 «yXJi1 «T1 npegycMoTpeHa AoNoNHUTENbHAA 3aluTa aBuratens u
BbIXJiONa BEHTMNATOpPA.

u ° YKa3blBaeTCsi, CIIN OH OTMAWNYHbIN OT CTaHAapTHOro.

= [lononHuTtenbHas KOMNMeKkTaunsa 3akasblBaeTCa OTAENbHbIMU MO3ULNAMM, KakK Onumm
(cMm. pasgen «[JononHuTenbHas KOMMNeKTaLus»).

m CneumaneHble TpeboBaHNS K BEHTUNATOPY YKa3bIBalOTCA LONONHUTENBHO U COrNacoBbIBAKOTCS C
N3roToBUTENEM.

Ta6nuua 1
BPAH
HomuHanbHas mowHocTb (NHom), kBT 0,25...0,75 11...7,5 11...90

Wnaeke mowHocty (M) 00025...00075 00110...00750 01100...09000
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OBJIACTU ASPOAMHAMUYECKUX MAPAMETPOB

O6nactu 3000 —
2000 f ~ \\\—C‘ Y \\
a3poAnHaMMYecKnx -L\ \\ v\ \
r~ ™~ \ 045 080\ 090 \125
napameTpoB : 1000 7S — SE A /\\\ \\ \) 7\
" T~ N\ 040 N\ 1/ AT/
& 500 // \\ \\ \035/) 7N\ 063) o71///ﬁ0) JAVairn)
wl |/ N\ V. CONIS
200 \028 ////V/) (/ /< /V
V 1050 4
BPAHG6 N/
100 N\ /—/\
\ A7V
BPAH9 0 VvV/'Y
TR 500,2 03 0405 1 2 3 4 53 10 20 30 40 50 100
Q, m*/u x 1000
O6nactu 3000 | — — L
2000 //N “\\\ \\\ \\\\ NN \\\
a3poaUHaMUYECKMX // \ \ \\ \\\\ \\ \\\\\\\ N\
1000 / \\ \ \\ \\ A\ \[\ \[\ 1D \\
napameTpos y, | L WR U L) NI) YD N S Ay A I YA /I ) L YT
& / YYD ST A S S AY
> 600 / £\
& 500 / L 1/ VAVAVIVA & .W/WA
200 / ////// YAVVA
300 / // / / 16/ /<64ﬂ/ { / / /{}0
200 Z / / /\205:)/< by <)07"<J?
7Y
5
1°° \ A/
BPAH9 V-
50 4
UcnonHenve 1 ¢ YPM 03 0405 1 2 3 45 10 20 30 40 50 100 200
Q, M*4 x 1000
O6nactu 3000
a3poAvHaMUYECKUX 2000 // N \\ T
napameTpoB N\ \ \\
= 063 080 \ 100 \ 125 \
g 1 / \ \ \ \
800 / / / ) \
700 / / / /
600 // / / /
500 N / // /
YAR/EANY,
BPAH9 \ /\ /
JAWAW,
VlcnonHeHVIe5 2002 3 4 5 6 10 30 40 50 60 100

. 20
Q, m°/u x 1000
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UcnonHeHue 1
PacnonoxeHue OTBepCTMﬁ KpenneHna BeEHTUNATopoB

025...063 071... 080 090...100 112... 125 140
. 13 c115 _ sta;fgfélc’n"ﬁﬁﬁﬁa
: gl e
< 43 g el s
S S S o el e )
s : S xopfiyca N kopfiyca (3[ Kopfiyca S L xopnyca &)
o

8 OoTB.

m * [Inqa rabaputa geuratens 180...225

lMonoxeHue Kopnyca

Mpasoro BpaLieHus WcnonHeHne BeHTUNATOpa C 3aLUMTON:
"30HT-BPAH" "KO3bIPEK"

B B B B
b b b b] B1
bl < 12 =] =l A=
[N + \ ) AN
AN P . )
no n4s Moo n270 n3is no oo

NeBoro BpalieHusa

n4s 90 n270 n315 no 90
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UcnonHeHue 5
L max
L2 L1
T d
.//d n oTa. 5 \r”‘\m\r/'
/ — i
- & " L “ .
Il fe—— | I
I | [
[N m | i
i 1y
D B@E‘ |
v |
S T 1210
BbixogHou chnaHey, PacnonoxeHue oTBepcTUM
KpenmneHust BeHTUNSATOPOB
063...100 125
d C1 C1
P e =y ki k2_ da* ki kz_ dg™
. ¥ N1 OTB. ‘ / 6 OTB. ‘ / 8 OTB.
< e <C o] — —
g W T g 4 ol (1616] e !
211 | Il g‘ &) .8 2223
P S © sl ocb Kopnyca © ! 8 ocb Kopryca
Ll N B T N 7<‘—&77777
t1 naxt=B1 S} — S} —
B2 A k |\ _d2* AR k [N d2*
12 oTB. 16 oTB.
m* Pasmep nog Bnbponsonsarop
u** Pasmep nog doyHAaMeHTHbIN 6onT
Tunopasmep PasmMepbl, MM
BeHTUnsiTopa Lmax L1 L2 (o3 C1 C2 d2 ds k k1 k2
063 1160 290 231 980 1110 245 12x30 18 120 140 320
080 1326 332 297 1156 1190 310 12 18 130 301 294
100 1640 416 366 1455 1900 446 12 18 150 381 904
125 1860 503 455 1645 2025 548 15 24 180 525 875
Tunopasmep MpucoeanHUTENbHbIE pasMepbl, MM
BEHTUNsATOpa A A1 A2 B B1 B2 D d d1 t 1 n ni n2 n3
063 444 400 470 802 700 830 660 M8 9 100 35 8 26 4 7
080 566 300 600 1010 750 1047 835 M8 9 150 150 8 18 2 5
100 706 450 750 1270 1050 1317 1050 M8 12 150 150 16 24 3 7
125 880 750 925 1594 1500 1638 1285 M10 12 150 87,5 16 34 5 10
MonoxeHue Kopnyca
MpaBoro BpalyeHus
B1 B1 B1 B1 B1 !(Icnonueume BeHTUNATOPA C 3au.lwm|?!
B B B B B 30HT-BPAH KO3bIPEK
b b b b b
el ’-——
= - . - . p =
= I'\/r\/ ST () £ ,‘: ‘C) — XD E"
AN \\F) : 2 - o
no nas Mnoo n270 Mn315 90
JleBoro BpalyeHus
56 B 8 O Jo>
s M an¥ finly fan u
no nas nao n270 Nn315 nao
Tunopasmep Pasmepbl, MM
BCHAMIZIORS <10 +110 *M145 <145 <190 +f190 <[1270 <1270 *M315 <1315
B Br. b H h ht B B b H h B Bi1 b H h B Bir b H h B Bi1 b H h

063
080
100
125

11401736 474 671 420 758 1034 1662 442 671 768 973 1623 420 671 666 973 1490 420 751 474 1282 1839 513 751 442
14401833 602 843 536 1044 1304 1746 553 843 972 1238 1697 536 843 838 1238 1531 536 933 602 1623 1967 651 933 553
1797 2673 751 1050 656 1156 1625 2568 686 1050 1204 1533 2511 656 1050 1046 1533 2290 656 1150 751 2017 2833 814 1150 689
2240 2926 946 1230 813 1525 2035 2811 860 1230 1492 1906 2725 813 1230 1294 1906 2437 813 1430 946 2510 3117 1017 1430 864



G BPAH® [i8
TEXHUYECKUE XAPAKTEPUCTUKHN
UcnonHeHue 1
Homep Tun Yucno NHowm, Tok npu Macca* Homep Tun Yucno NHowm, Macca*
KPMBOW  BEHTUNATOpa  MONKCOB KBT 380B, A max, Kr KPMBOW  BEHTMNATOpA noncoB kBT max, Kr
Bce pexuvmbl C npeobpa3oBatenem 4yactoTbl (kpome pexuma Y v NAO)
1 BPAH6 22 1 0,12 22,3
2 BPAH9 4 0,12 0.54 22,3 2 4 0,18 22,9
3 BPAH6 0,25 0,72 22,1 & 0,25 23,8
4 BPAH9 0,37 0,99 23,9 4 0,37 23,9
5 BPAH9-F 0,55 24,8
6 2 0,75 27,4
7 1,1 29,2
8 15 31,7
9 2,2 33,7
0, 0,
800 KN, % %17 3000 Kng, % 62 69 74 77 74 g9
700++H p=1.2 Kr/m3 | e =12 Kr/m3
44 p — \L\\( P ng [ ’L\/
600 N 2000 o) A 61
\\ - ~
500 TAT TN\
6 AN 5
400 \ [\ 1000 5 — SERARAAY
\ \ " I N R %; \
300 \ &/ = YO W 5000
\ 600 — N \ W\\/
\ \ 2 \ViELVA 18 4000 _
& 200 @ 400 =N Ak <
g 1 = Z 300 yum N =
SN L L/ N \<\) V 3000
N N /17
NN 200 = (A
\\ \ - AN \\ }
o NI\ \
\ (AN 2000
80 \ \ 100 (-
70 \ \ \\
60 \ Y
\ \‘ 60 \ 1500
50 50
0,3 04 05 060708091 2 03 040506 08 1 2 3 4
Q, m3/4 x 1000 Q, M3/4 x 1000
UL ML LML B I I B L N AL U U L N N N N A SRR NS B
1,5 2 3 4 5 6 7 8 910 15 2 3 4 5 678910 15 20
V, m/c V, mlc
T LNLEN BLELILILE NI B L L LA LN SLELELIE L LA L B I T U UNPUS L N VB U
1 2 3 4567 10 20 30 4050 70 1 2 345 10 20 30 50 100 200 300
Pgv, Ma Pgv, MNa
456 476 max BhixoaHoit ¢hnaHey
86 186 109 VcrnonHeHve BEHTUNATOPOB: VicnonHeHuve BEHTUNATOPOB:
Bce Kpome *K1 «BK1(3) *K1 «BK1(3)
KnumaTunyeckoe ncnonHeHwve: KnumaTtuyeckoe ncnonHeHue:
r- *Y1(2) 57 SYXN1(2) *T1(2)
\
NFEr—%—3%—%
J —'\j 14 oTB. ﬁk = +
[32] — [} (=]
¥ PR I
g 4 oTB. o 4
N H—o—2%—% =3

54| 3x80=240

348

MpumeyaHwe:

u* [pn nsmeHeHun Tvna ABuraTens Macca MOXeT U3MEHSATHLCS.
= [pacduku gaHbl A4NsA yNpoLeHHOro BbIbopa BEHTUNATOPA, NOSTOMY O4YeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

JononHutenbHasa KoMnseKkTauua
Tepmo-wymounsonupytowmin koxyx TLLK

Komnnekr Bu6pounsonstopoB KUB

Coeaunutens markui COM-BPAH
®naHew 06patHbIi: *@OB *®OH

3awwura: *30HT-BPAH *KO3bIPEK

MpeobpasoBatenb 4acToThbl

ILikac LLICAY

YcTpoincTBO NNaBHOro mycka



(BE3A) BPAH® 119

028

UcnonHeHue 1

Homep Tun Yucno NHowm, Tok npu Macca* Homep Tun Yucno NHowm, Macca*
KPMBOW  BEHTUNATOpPa  MONKCOB KBT 380B, A max, Kr KPMBOW  BEHTUNATOpA noncos kBT max, Kr
Bce pexuvmbl C npeobpa3oBaTenem 4actoTbl (kpome pexuma Y v NAO)
1 BPAH6 26,4 1 0,12 26,8
2 BPAH9 4 0.12 0.54 26,8 2 4 0,18 27,4
3 BPAH6 5 0,55 1,4 28,9 & 0,25 29,3
4 BPAH9 0,75 1,8 31,9 4 0,37 29,2
5 BPAH9-F 0,55 29,3
6 0,75 31,9
7 2 1,1 33,7
8 15 36,2
9 2,2 38,2
Knp, % 7517 Knp, % 62 69 74 77 74 69
= 3 = —
1000 #= 12Kl 4 20001 —| P= 12N L S5
900 3 VA 1 8 = N\
800 ~ N  WSSARARNIY 61
700 N 5 — \Q\Q
N —
0 : 7 X }\%
700 S ™
400 \\ \ 600 4 — NVAVLNANES 4388
500 YSS SRS QNAVA ==
s S N Y \ -
@ 300 v o 2 X AN -
- v = 400 e e N Y =
a = — =
2 — € 00l 1 — \\V 3000 =
A=A
N = N
N NN 1Y
N\ AR
\ A 2000
100 :
90 \\ \ 100 1 :
70 v 70
60 60
04 05 06 0708091 2 3 04 050607 091 2 3 4 5
Q, M3/4 x 1000 Q, M3/4 x 1000
1,5 2 3 4 5 6 7 8 910 2 3 4 5 6 7 8910 15
V, mlc V, mlc
L. N WL BN L L S SLELELA S S S B S A L N B SRR SR S L SRR S |
2 3 4567 10 20 30 4050 70 2 345 10 20 30 4050 100 200
Pdv, Ma Pgy, Ma
515 498 max BhIxoZHoii hnaHewy
101 213 ,121‘ WcnonHenune BEHTUNATOPOB: WcnonHeHve BEHTUNATOPOB:
Bce kpome K1 *BK1(3) *K1 «BK1(3)
KnumaTtunyeckoe ncnonHeHve: KnumaTtuyeckoe ncnonHeHue:
[ *V1(2) SYXN1(2) *T1(2)
I 17/ $7
/ 0} H } o — 140m *—&7070 3 T
o i I 3 ‘ o ‘
3 1748} ‘}L ol 1L S| L,,i,iiwﬁg N
o o qf LL N 363 48 \ 363 IRIR
| L 40mB. | 1
[} W ‘ ‘ T _; oTB ——
\ 385 415 3x100=300
== 383

MpumeyaHune:
u* [py n3meHeHnn Tna gBuraTens Macca MOXeT U3MEHATHLCS.
m padmkm gaHbl 4nst yNnpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY O4YEHb BaXXHO MCMoNb3oBaTh nporpammy VEZAFAN.

,U,OHOJ'IH uTeribHad KOMNneKrauua
Tepmo-wymounzonupyowmi koxyx TLLK CoeguHutenb markut COM-BPAH ~ 3awwmra: *30HT-BPAH *KO3bIPEK Lkadp LLICAY

Komnnekr Bu6pounsonstopoB KUB ®naHew 06patHbIiA: *@OB *®OH Mpeobpa3oBatenb 4acToThbI YcTpoicTBO NNaBHoro nycka
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NcnonHeHue 1

Homep Tun Yucno NHom, Tok npu Macca* Homep Tun Yucno NHom, Macca*
KPUBOW  BEHTUNATOpPA  MOJIHOCOB KBT 380B, A max, Kr KPUBOM  BeHTURATOpa noncoB KBT max, Kr
Bce pexumbl C npeo6pa3oBartenem yactoThl (kpome pexuma Y v MNA)
1 BPAH6 4 0.12 0,54 33,2 1 0,18 33,8
2 BPAH9 0.18 0,73 33,8 2 0,25 35,2
3 BPAH6 2 11 2.4 38,4 3 4 0,37 36,1
4 BPAH9 38,8 4 0,55 38,5
5 BPAH9-F 0,75 40,1
6 1,1 38,8
7 2 15 43,1
8 2,2 45,1
9 3 47,1
Kng, % 7571 KnA, % 62 69 74 771 T4
— 0O
11 p=12knw3 +— p=1.2 wrims 4 69
r S—— [T 20004 7~ ™ Pay= ~
T~ v ——F R\
1000 \\K —— N N\
900 N 1500 = NN
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Pdy, Ma Pav. Na
548 max BbixoaHon chnaHey
130 McnonHeHune BEHTUNATOPOB! WcnonHeHune BEHTUNATOPOB:
Bce kpome *K1 «BK1(3) *K1 +BK1(3)
KnumaTuyeckoe uUcnonHeHue: KnmmaTtuyeckoe UCnonHeHue:
r-—h Y1(2) SYXI1(2) +T1(2)
r s
- O] } ‘ \T =2 T —%—3
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Mpumevanwe:
u* [py n3meHeHnn Tna gBuraTens Macca MoXeT U3MEHATHLCS.
m padmkm gaHbl 4nst yNpoLEeHHOro Beibopa BEHTUMATOPA, MO3TOMY O4YEHb BaXXHO MCMoNb3oBaTh nporpammy VEZAFAN.

,D,OHOHH nTenbHad KomMmnnekKkrauua
Tepmo-wymounsonupytowmin koxyx TLLK Coepunutenb markui COM-BPAH ~ 3awwmra: *30HT-BPAH *KO3bIPEK Lkadp LLICAY

Komnnekt Bu6pounsonstopoB KUB ®naHew 06patHbIiA: *@OB *®OH Mpeobpa3oBatenb 4acToThbI YcTpoicTBO NNaBHOro nycka



BE3D BPAH® 21
UcnonHeHune 1
Homep Tun Yucno NHom, Tok npu Macca* Homep Tun Yucno NHom, Macca*
KPUBOW BeHTMNATOpa  MOMIOCOB KBT 380B, A max, Kr KPUBOM  BeHTURATOpa noncoB KBT max, Kr
Bce pexumbl C npeo6pa3oBartenem yactoThl (kpome pexuma Y v MNA)
1 BPAH6 4 0.18 0,73 40,5 1 0,25 42,5
2 BPAH9 0.25 0,83 42,5 2 0,37 43,5
3 BPAH6 51,5 3 0,55 45,5
4 BPAH9 2 2.2 4.6 52,5 4 4 0,75 47,5
5 BPAH9-F 11 51,5
6 15 53,5
7 2,2 52,5
8 2 3 54,5
9 4 58
KNZ, % 75 80 Kng, % 64 73 78 80 78 7
4 - 9
p=12krm3 1 p=1,2kr/m3 —
3— pavd - =
™~ N 2000 ——
) 7 2 2 65
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L L L AL UL SLALALILE S S N I SN L T | AL LA SN SN BN AL AL AL |
2 3 4567 10 20 30 4050 70 100 2 3 45 10 20 30 4050 100 200
Pav. Na Pdv, Ma
644 592 max BhixoaHoii dhnaHey
129 268 146 WcnonHexne BEHTUNATOPOB: NcnonHeHne BEHTUNATOPOB!
Bce kpome *K1 «BK1(3) *K1 «BK1(3)
KnumaTuyeckoe ucnonHeHue: KnnmaTtuyeckoe ncnonHeHue:
r-- 1 Y1(2) YXI1(2) *T1(2)
| y
] I }T —5 S ———
| - e e
n 1
M6 3 —J/L H }L I\ & o N| & 7+8 N
Py 3 P d ‘L U N N 453 48 455 N«
3] } ‘ o\ _|;—/40TB. i
W 477 37,5 | | 4x100=400 ]|
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MpumeyaHwe:

u* [py n3meHeHnn Tna gBuraTens Macca MoXeT U3MEHATHLCS.
m padmkm gaHbl 4ns yNnpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY OYEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

JononHuTenbHas KOMMeKTauus

Tepmo-Luymounsonupytowmit koxyx TLIK

Komnnekr Bu6pounsonsitopoB KUB

Coeaunutens markuit COM-BPAH
®naHew 06patHbIiA: *@OB *®OH

3awwura: *30HT-BPAH *KO3bIPEK

Llikac LLICAY

Mpeobpa3oBatenb 4acToThbI YcTpoicTBO NNaBHoro nycka



BE3D BPAH® [22
MUcnonHeHune 1
Homep Tun Yucno NHowm, Tok npu Macca* Homep Tun Yucno NHowm, Macca*
KPUBOW  BEHTUNATOpPA  MOJNOCOB KBT 380B, A max, Kr KPUBOW  BeHTURATOpa noncoB kBT max, Kr
Bce pexuvmbl C npeobpa3oBaTenem 4actoTbl (kpome pexuma Y v NAO)
1 BPAH6 4 0.37 1,18 51 1 0.55 53,8
2 BPAH9 0.55 1,67 53,8 2 0.75 55,5
3 BPAH6 2 3 6,5 62 3 4 1.1 59,5
4 BPAH9 4 8,8 66 4 15 61,5
5 BPAHO-F 2.2 62,5
6 3 66,5
7 2 4 66
8 55 73,5
Kng, % 78 80 Kng, % 64 73 78 80 78
| 4 - 73
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~ 2000 ' B VAN
XA € — \\( N
N 4
NEEAN 1500 — D A 65
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V, mlc V, mlc
L L L L L LI SLELELILE SR SN N R BN L T T L S AL EL A L S SN AL LA
3 4567 10 20 30 4050 70 100 45 10 20 30 4050 100 200
Py, MNa Pdv, Na
738 685 max BuixoaHoii hnaHew,
145 301 178

680

390

MpumeyaHne:

u* I'Ipm M3MEHEeHNN Tna ABuraTenda Mmacca MOXeT USMEHATbCA.

McnonHeHne BEHTUNATOPOB:
Bce kpome *K1 *BK1(3)
KnumaTunyeckoe ncnonHexue:

Y1(2)

307

WcnonHeHue BEHTUNATOPOB:
«K1 -BK1(3)

Knumatnyeckoe ucnonHeHue:
SYXIML(2) T1(2)

% —% -
) #9 * < 4
| 16 oTB. \i 777777 & ———+—8 9
|| 48 ‘\ 513 e
_9 4 oTB. o 1 I
55 4x100=400
7 538

= [pacdukun gaHbl NS yNpoLeHHOro BbIbopa BEHTUNATOPA, MOSTOMY OYeHb BaXKHO Mcnonb3oBaTtb nporpammy VEZAFAN.

JononHutenbHaa KoMnneKkTauua
Tepmo-wymounsonupytowmin koxyx TLLK

Komnnekr BuGpousonstopos KUB

Coeaunutens markuii COM-BPAH
®naHel 06paTHbIi: *@OB «d@OH

3awwra: *30HT-BPAH *KO3bIPEK

NpeobpasoBatens YacToThl

Wikach LLICAY

YCTPOACTBO NMaBHOro nycka



(BE3R) BPAH® 23
McnonHeHue 1
Homep Tun Yucno NHom, Toknpu  Macca* Homep Tun Yucno NHom, Macca*
KPUBOM  BEHTUNATOpa noncoB KBT 380B,A  max, kr KPUBOM BEHTMNIATOpa noncoB KBT max, Kr
Bce pexuvmbl C npeobpa3oBaTtenem 4yactoTbl (kpome pexuma Y v NA)

1 BPAH6 4 0.75 2,2 64 1 1.1 68,5

2 BPAH9 1.1 2,7 68,5 2 15 70,5

3 BPAH6 2 5.5 11 83 3 4 2.2 71,5

4 BPAH9 7.5 14,7 105 4 BPAH9-F 3 76

5 4 92
6 2 5.5 83
7 7.5 104
0 0,
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V, mlc V, mlc
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3 4567 10 20 30 4050 70 100 200 5 10 20 30 4050 100 200
Pgv, Na Pav. Ma
821 783 max BbIxoaHo# dnaHel
164 338 193 McnonHeHne BEHTUNATOPOB! McnonHenne BEHTUNATOPOB!
Bce kpome K1 *BK1(3) *K1 -BK1(3)
KnumaTtuyeckoe ncnonHeHue: KnumaTtuyeckoe ncnonHeHue:
-5 Y1(2) SYXN1(2) +T1(2)
g |
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Al il 9 | T
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MpumeyaHwe:
u* [py n3mMeHeHnn TNa gBuraTens Macca MoOXeT U3MEHATHLCS.
m padmkm gaHbl 4Ns yNpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY O4YEHb BaXXHO MCMoNb3oBaTh nporpammy VEZAFAN.

JononHuTenbHas KOMMeKTauus

Tepmo-wymounsonupyowwmi koxyx TLIK

Komnnekt Bu6pomsonstopoB KUB

Coeaunutens markuii COM-BPAH
®naHey o6patHbIi: *@OB +®OH

MpeobpasoBatenb YacToThbl

3awwura: *30HT-BPAH *KO3bIPEK

ILikac LLICAY

YcTpoicTBO NNaBHOro mycka



@E3D BPAH® 24
UcnonHeHue 1
Homep Tun Yucno NHowm, Toknpu  Macca® Homep Tun Yucno NHowm, Macca*
Kp1BOM BeHTURATOpa noniocos kBT 380B,A  max, kr KpnBoOW BeHTURATOpa noniocos kBT max, Kr
Bce pexuvmbl C npeobpa3oBaTenem 4actoTbl (kpome pexuma Y v NA)
1 BPAH6 6 0.37 1,04 75,2 1 0,55 78,4
2 BPAH9 0.55 1,74 78,4 2 6 0,75 82,5
& BPAH6 82,8 3 11 84,5
4 1. ’ , )
4 BPAH9 > 86 84,5 4 15 84,5
5 BPAH9-F 2,2 85,5
6 4 3 89,7
7 4 106
8 55 114
9 7,5 121
900 Kng, % 80 82 Kng, % 6467 75 80 823 80 75
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MpumeyaHwe:

u* [py n3meHeHnn TNa gBuraTens Macca MOXeT U3MEHATHLCS.
m padmkm gaHbl 4Ns yNpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY OYEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

[JononHutenbHas KoMnseKkTauusa

Tepmo-wymounsonmpytowmii koxyx TLLK

Komnnekt Bu6pomsonstopoB KUB

Coegunutens markuin COM-BPAH
®naHew 06patHbIi: *@OB *®OH

3awwmra: *30HT-BPAH *KO3bIPEK

MpeobpasoBatenb 4acToThbl

Llikac LLICAY

YcTpoicTBO NNaBHoOro nycka



(BE3R) BPAH® 25
UcnonHeHue 1
Homep Tun Yucno NHom, Toknpu Macca* Homep Tun Yucno NHowm, Macca*
Kp1BOM BeHTURATOpa noncos KBT 380B,A  max, kr Kp1BOW BeHTMnATOpa noniocos kBT max, Kr
Bce pexumbl C npeobpa3oBatenem 4yactoTbl (kpome pexuma Y v NO)
1 BPAH6 6 0,55 1,74 76 1 1,1 82
2 BPAH9 0,75 2,3 80 2 6 15 84
3 BPAH6 4 2,2 5,2 83 3 2,2 99,6
4 BPAH9 3 7,3 87,1 4 3 87,1
5 BPAH9-F 4 103
6 4 515 111
7 7,5 119
8 11 127
Knp, % 80 82 Kng, % 6467 75 80 823 80 75
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Mpumeyanwe:

u* [py n3meHeHnn Tna gBuraTens Macca MoOXeT U3MEHATHLCS.
m padmkm gaHbl 4Ns yNnpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY OYEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

JononHuTenbHas KOMMeKTauus

Tepmo-wymounsonupyowmi koxyx TLIK

Komnnekt Bu6pomsonstopoB KUB

Coepunutens msarkuin COM-BPAH
®naHew 06patHbIi: *@OB *«®OH

3awwura: *30HT-BPAH *KO3bIPEK

Mpeobpa3oBatenb 4acToThbI

Likach LLICAY

YcTpoicTBO NNaBHOro nycka



(BE3R) BPAH"® 26
UcnonHeHue 1
Homep Yucno NHom, Toknpun Macca* Homep Tun Yucno NHowm, Macca*
KpnBoOW BeHTURATOpa noncos kBT 380B,A max, kr KpnBoOW BeHTURATOpa noniocos kBT max, Kr
Bce pexumbl C npeobpa3oBatenem 4yactoTbl (kpome pexuma Y v NAO)
1 BPAH6 6 11 3,2 109 1 15 113
2 BPAH9 15 4 113 2 6 2.2 129
3 BPAH6 4 4 8,8 130 3 3 136
4 BPAH9 55 11,7 140 4 4 145
3 BPAHS-F 5.5 142
6 4 7.5 149
7 11 157
8 15 222
Kng, % 80 82 Knp, % 6467 75 80 823 80 75
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MpumeyaHne:

u* [py n3meHeHnn TNa gBuraTens Macca MoXeT U3MEHATHLCS.
m padmkm gaHbl 4nst yNpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY O4YEHb BaXXHO MCMoNb3oBaTh nporpammy VEZAFAN.

,D,OﬂOJ'IHVITeanaﬂ KoMnneKTauuna
Tepmo-Luymousonupytowmit koxyx TLIK

Komnnekt Bu6pounsonstopoB KUB

Coegunutens markuin COM-BPAH
®naHew 06patHbIi: *@OB *®OH

3awwmra: *30HT-BPAH *KO3bIPEK

Mpeobpa3oBatenb 4acToThbI

Llixad LLUICAY

YcTpoincTBO NNaBHOro mycka



(BE3A) BPAH® 27

o

UcnonHeHue 1

Homep Tun Yucno NHom, Toknpu Macca* Homep Tun Yucno NHowm, Macca*
KpnBOW BeHTMnATOpa noniocos KBT 380B,A  max, kr Kp1BOW BeHTURATOpa noncos kBT max, Kr
Bce pexumbl C npeobpa3oBatenem 4actoTbl (kpome pexuma Y v NAO)
1 BPAH6 167 1 1.5 176
2 BPAH9 8 11 S 170 2 8 2.2 189
3 BPAH6 6 2.2 5,8 172 3 3 184
4 BPAH9 3 7 184 4 4 193
5 BPAH6 P 7.5 15,6 194 5 BPAHS-F 6 515 199
6 BPAH9 11 23 206 6 7.5 207
7 4 11 206
8 15 271
Kng, % 80 82 KA, % 6467 75 80 823 80
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MpumeyaHne:

u* [py n3sMeHeHnn Trna gBuraTens Macca MOXeT U3MEHATLCS.
= [pacduku gaHbl 4Ns yNpoLeHHOro Bbibopa BEHTUNATOPA, NOSTOMY OYeHb BaXXHO McMonb3oBaTb nporpammy VEZAFAN.

,U,OHOJ'IH uTeribHad KOMNneKrauuna
Tepmo-wymounzonupyrowmi koxyx TIWWK ~ CoeanHutens markuit COM-BPAH 3awura: *30HT-BPAH *KO3bIPEK Lkadp LLICAY

Komnnekt Bu6pouzonstopos KUB ®naHel 06patHbiit: *@OB *®OH peobpa3oBatenb 4acToThbI YcTpoicTBO NNIaBHOrO Nycka



(BE3A) BPAH® 28
UcnonHeHue 1
Homep Tun Yucno NHom,  Toknpu  Macca* Homep Tun Yucno NHowm, Macca*
Kp1BOM BeHTMnATOpa noncos KBT 380B,A  max, kr Kp1BOM BeHTURATOpa noniocos KBT max, Kr
Bce pexumbl C npeo6pa3oBaTteneM 4acToThl (KpoMe pexuma Y m NA)
1 BPAH6 8 15 4,6 207 1 2.2 223
2 BPAH9 2.2 6,3 223 2 8 3 229
3 BPAH6 6 4 9 223 3 4 247
4 BPAH9 55 12 233 4 5.5 233
5 BPAH6 4 15 29 302 5 BPAHS-F 6 7.5 238
6 BPAH9 18.5 35 308 6 11 301
7 15 338
8 4 18.5 325
Knp, % 80 82 Kng, % 6467 75 80 823 80
T p=12xr/m3 6 L p=12kr/m3 8 L &
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MpumeyaHwe:

u* [py n3meHeHnn Tna gBuraTens Macca MOXeT U3MEHATHLCS.
m padmkm gaHbl 4Nst yNpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY O4YEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

D,OHOHHVITeJ'IbHaﬂ KoOMMIeKTauunsa
Tepmo-wymounsonmpytowmii koxyx TLLK

Komnnekt Bu6pomsonstopos KUB

Coegunutens markuin COM-BPAH
®naHew 06patHbIi: *@OB *®OH

3awwmra: *30HT-BPAH *KO3bIPEK

MpeobpasoBatenb 4acToThbl

Llikac LLICAY

YcTpoicTBO NNaBHoro nycka



(BE3A) BPAH® 129

UcnonHeHue 1

Homep Tun Yucno NHom, Toknpu  Macca* Homep Tun Yucno NHom, Macca*
KPUBOM BeHTMnATOpa noncoB KBT 380B,A  max, kr KpUBO# BeHTMnATOpa noncoB KBT max, Kr
Bce pexuvmbl C npeo6pa3oBaTteneM 4yacToThl (KpoMe pexuma Y u NA)

1 BPAH6 8 3 8 302 1 4 326

2 BPAH9 4 10,5 326 2 8 5.5 342

3 BPAH6 6 7.5 18 308 3 7.5 381

4 BPAH9 11 23 381 4 11 381

5 BPAH6 2 22 56 407 5 BR 6 15 411

6 BPAH9 30 56 446 6 18.5 416

7 22 451
8 4 30 446
Kng, % 80 82 Kng, % 6467 75 80 823 80 75
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MpumeyaHune:
u* [py n3smMeHeHnn Tna gBuraTens Macca MOXeT U3MEHATLCS.
= [pacduku gaHbl 4N yNpoLeHHOro BbIbopa BEHTUNATOPA, MOSTOMY O4YeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

,U,OHOJ'IH nTenbHasa KoMnnekrauusa
Tepmo-wymounzonupytowmii koxyx TIUK ~ Coeannutens markui COM-BPAH 3awura: *30HT-BPAH *KO3bIPEK Llikach LLICAY

Komnnekr Bu6pousonstopos KUB ®naHel o6patHbIN: *®OB *®OH Mpeo6pa3oBartenb 4acToThI YcTpoiicTBO NNaBHOro nycka



(BE3R) BPAH® 130
UcnonHeHue 1
Homep Tun Yucno NHom,  Toknpu  Macca* Homep Tun Yucno NHowm, Macca*
KpnBOW BEHTUNIATOpa  MOMOCOB KBT 380B,A  max, kr Kp1BOM BeHTURATOpa noncos KBT max, Kr
Bce pexumbl C npeobpa3oBatenem 4actoTbl (kpome pexuma Y v NAO)

1 BPAH6 8 5.5 13,6 418 1 8 7.5 465

2 BPAH9 7.5 18 465 2 11 490

3 BPAH6 11 23 457 & 15 496

4 BPAH9 6 15 31 496 4 BPAHS-F 6 185 500

5 22 535
6 30 565
Kng, % 80 82 K, % 64 67 75 80 823 80 75
h pP= 1,2 Kr/m3 6 —_— =1.2kr/m3
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MpumeyaHwe:

u* [py n3meHeHnn TNa gBuraTens Macca MOXeT U3MEHATHLCS.
m padmkm gaHbl 4Nst yNpoLLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY OYEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

JononHuTenbHas KOMMeKTauus
Tepmo-wymounsonupyrowmn koxyx TIK ~ Coepnnutens markuin COM-BPAH

®naHew 06patHbIi: *@OB *®OH

3awwra: *30HT-BPAH *KO3bIPEK

Mpeobpa3oBatenb 4acToThbI

ILikac LLICAY

Komnnekr Bu6pounsonsitopoB KUB YcTpoincTBO NNaBHOro mycka



(BE3A) BPAH® 31

UcnonHeHue 1

Homep Tun Yucno NHom, Toknpn  Macca* Homep Tun Yucno NHowm, Macca*
Kp1BOM BeHTURATOpa noncos KBT 380B,A  max, kr KpnBOW BeHTMnATOpa noniocos kBT max, Kr
Bce pexumbl C npeo6pa3oBartenem 4acToThbl (kpome pexuma AY v MNA)
1 BPAH6 8 11 26 496 1 15 527
2 BPAH9 15 35 527 2 8 18.5 565
3 BPAH6 6 22 44 541 3 BPAH9-F 22 580
4 BPAH9 30 60 580 4 6 30 580
5 37 715
KnA, % 80 82 Kng, % 64 67 75 80 82,3 80
4 =12 kr/m3 5 75
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MpumeyaHne:

u* [py n3mMeHeHnn Tna gBuraTens Macca MOXeT U3MEHATLCS.
= [pacdukun gaHbl 4Ns yNpoLeHHOro BbIbopa BEHTUNATOPA, MOSTOMY OYeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

,D,OHOHHVITeJ'IbHaﬂ KoOMMeKTauunsa
Tepmo-wymonsonupyrowmi koxyx TWK  Coeannutens markuit COM-BPAH 3awwmra: *30HT-BPAH *KO3bIPEK Llikacp LLUICAY

Komnnekr Bu6pousonstopos KUB ®naHel 06patHbIN: *®OB *®OH lMpeoGpa3oBatenb YacToThbl YcTpoicTBO NnaBHOro nycka



(BE3A) BPAH® 32
McnonHeHue 1
Homep Tun Yucno NHom, Toknpu Macca* Homep Tun Yucno NHom, Macca*
KpUBO# BeHTMnATOpa nonKcoB KBT 380B,A  max, kr KPUBOM  BEHTUNsATOpa nonKcoB KBT max, Kr
Bce pexuvmbl C npeobpa3oBaTenem 4actoThbl (kpome pexuma Y v NA)
1 BPAH6 8 15 35 631 1 22 694
2 BPAH9 22 48 694 2 8 30 829
3 BPAH6 6 37 70 819 3 BPAH9-F 37 934
4 BPAH9 55 103 989 4 45 989
5 6 55 989
Kng, % 80 82 KN, % 64 67 75 80 82,3 80
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Mpumeyanue:

u* an M3MEeHEeHNN Tna ABuraTenda Mmacca MOXeT USMEHATbCA.

= [pacdukun gaHbl 4Ns yNpoLeHHOro BbIbopa BEHTUNATOPA, NOSTOMY OYeHb BaXXHO McMonb3oBaTtb nporpammy VEZAFAN.

JononHutenbHaa KoMnmeKkTauua

Tepmo-wymounsonupyowwmi koxyx TLUIK
Komnnekr Bu6pousonstopos KUB

Coeaunutens markuii COM-BPAH
®naHel 06patHbiit: *@OB *®OH

3awura: *30HT-BPAH *KO3bIPEK
NpeobpasoBatens YacToThl

Likach LLICAY

YCTPOACTBO NNaBHOro nycka



(BE3R) BPAH® 133
UcnonHeHue 1
Homep Tun Yucno NHowm, Tok Macca* Homep Tun Yucno NHowm, Macca*
Kp1BOM BeHTURATOpa noncoB kBTt  npn380B,A max, kr KpnBoOW BeHTURATOpa noniocos KBT max, Kr
Bce pexumbl C npeo6pa3oBaTenem 4acToThkl (kpome pexuma AY v MA)
1 BPAH6 8 30 64 1500 1 37 1605
2 BPAH9 37 76 1605 2 45 1660
3 BPAH9-F 8 55 1830
4 75 1960
0,
2000 Krig, % 80 82 - Kng, % 64 67 75 80 82,3 80
=1,2 kr/m3 T
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Mpumeyanue:

u* [py n3MeHeHnn Trna gBuraTens Macca MOXeT U3MEHATLCS.
= [pacduku gaHbl 4N yNpoLeHHOro BbIbopa BEHTUNATOPA, NOSTOMY O4YeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

,D,OﬂOJ'IHVITeanaﬂ KoMnnekTauus
Tepmo-wymounzonupyrowmn koxyx TIK  CoeguHutens msrkui C

Komnnekr Bu6pousonstopos KUB

®naHel 06paTHbIiA: *«@OB «dOH

OM-BPAH

3awwmra: *30HT-BPAH *KO3bIPEK

NpeobpasoBatens YacToThl

Llixac LLCAY

YCTPOMCTBO NMaBHoro nycka



BE3D BPAH® [34
MUcnonHeHne 5 MUcnonHeHune 5
Homep Tun Yucno NHom, nkmax, Toknpu Macca® Homep Tun Yucno NHom, nkmax, Toknpu  Macca*
KPUBOW BeHTMNATOpa noniocoB  KBT MUH! 380B,A  max, kr KPUBOW  BeHTMNATOpa nonwcoB kBT MUH 380B, A max, Kr
Bce pexuvmbl Bce pexumbl
1 15 965 3,6 197 1 2,2 735 5,8 350
2 2,2 1095 52 198 2 6 & 820 7 359
3 3 1220 7,3 203 3 4 900 9 368
4 BPAH9 4 4 1345 8,8 219 4 55 1005 12,1 362
5 55 1495 12,1 227 5 BPAH9 7,5 1115 15,6 370
6 7,5 1660 15,6 234 6 4 11 1265 23 388
7 11 1885 23 257 7 15 1405 29 457
8 15 1970 36 329 8 18,5 1510 35 474
9 22 1550 44 496
30001 KA, % 6467 75 80 823 80 75 30001 KNa, % _ 6467 75 80 823 80 75
1 p=1,2kr/m3 78 1 p=12 Kr/m3 39 —
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Mpumeyanwe:

u* I'Ipm M3MEHEeHNN Tnna ABuraTenda Mmacca MoOXeT USMEHATbLCA.

m padmkm gaHbl 4nst yNnpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY O4YEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

,U,OﬂOJ'IHVITeanaﬂ KoMnnekrTauus
Tepmo-wymounzonupyrowmn koxyx TIWK ~ CoeguHutens msarkuit COM-BPAH

Komnnekr BuGpousonstopos KUB ®naHel o6patHbIN: *@OB *®OH

3awwmra: *30HT-BPAH *KO3bIPEK

Mpeo6pasoBaTent 4acToThI

Llikach LLICAY

YCTPOACTBO NNaBHOro nycka



(BE3R) BPAH"® 135
UcnonHeHune 5 UcnonHeHue 5
Homep Tun Yucno NHom, nkmax, Toknpu Macca* Homep Tun Yueno NHom, nkmax, Toknpu Macca*
KPMBOW BeHTUNATOpa nontcoB kBT MUH! 380B,A  max, kr KPMBOW  BeHTUnATOpa nonwcoB KBT MUH! 380B, A max, Kr
Bce pexumbl Bce pexumbl
1 3 565 0,74 560 1 5.5 477 13,6 734
2 8 4 620 10,5 578 2 7.5 529 18 773
3 55 690 13,6 600 3 8 11 603 26 813
4 7,5 770 18 577 4 15 668 35 841
5 BPAH9 6 11 875 23 650 5 BPAH9 18,5 717 40 882
6 15 970 31 678 6 22 759 48 908
7 18,5 1040 36 668 7 30 842 60 917
8 4 22 1100 42 690 8 6 37 903 70 1061
9 30 1225 56 733 9 45 964 85 1173
0, 0,
3000 KA, % 6467 75 80 823 80 75 30007 KA, % 6467 75 80 823 80 75
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Mpumeyanwe:

u* [py n3meHeHnn Tna gBuraTens Macca MoOXeT U3MEHATHLCS.
m padmkm gaHbl 4Nst yNnpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY OYEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

D,OHOHHVITeJ'IbHaﬂ KoOMMeKTauunsa
Tepmo-wymounsonupyrowmi koxyx TWK  Coeannutens markuii COM-BPAH

®naHey o6patHbIi: *@OB +«®OH

3awwura: *30HT-BPAH *KO3bIPEK

MpeobpasoBatenb YacToThbl

Likach LLICAY

Komnnekt Bu6pomsonstopoB KUB YcTpoicTBO NNaBHoOro nycka



(BE3A) BPAH® 36

ONPOCHbLIN NUCT

(oTnpaBnaTb B kOMMepyeckun otaen dunpmel «<BE3A»)

dakc:+7(495)626 9902 Ten..+7(495)223 0188 e-mail: veza@veza.ru

BeHTunsaTtop paananbHbit BPAH® npousBoactea «BE3A»

MapkupoBka BeHTUnsiTopa (cornacHo Katanory «<BEHTUJTATOPLI PAONAJIbHBLIE «BE3A»)
BPAH

KONMMYyecTBO, LT
KoHTakTHOe nnuo:

OpraHuszauus:
Ten.: doakc: e-mail:
PervoH (ropop): jaTta:
HY)KHOG OTMEeTbTEe 3HAKOM «V» UJTN YKaXUTe 3Ha4YeHue
pabouni pexum npon3sBoauTensHoCTb Q, M>/Y
(Avanas3oH pexxuMoB) | gaeneHue ctatudeckoe Psv npu t=20°C, MNa
TUNopasMep BeHTUNATopa
T80 - TeMnepatypa nepemellaemon cpeabl 4o 80°C
T200 - TeMnepaTypa nepemellaemon cpeabl o 200°C
Y400 - AbiIMoyaaneHve Temneparypa nepemelyaemon cpeabl 400°C
peX1M Y600 - ObIMoyAarneHue TemnepaTtypa nepemellaemMon cpeabl 600°C
paboTbl -
0YyB400 — COBMELLEHHbI pexxum T80 1 Y400
[0YB600 - COBMeLLEHHbIN pexum T80 n Y600
no - nognop
H — o6LEeNpPOMbILLNEHHOE
B — B3pblBO3aLLLLEHHOE
BC — B3pbiBO3aLumeHHoe Ana 11C Tonbko BOAOPOA
UcrnosrfHeHue K1/ K3 — KOPPO3MOHHOCTOMKOE
BeHTUNsATOpa BK1/ BK3 — B3pbIBO3aLLMLLEHHOE KOPPO3MOHHOCTONKOE
BCK1/ BCK3 - B3pbiBo3almiLeHHOe KOppo3noHHocTolkoe ans 11C Tonbko Boaopon
Y
YXJ1
KnnMmaTtu4veckoe
UcnoJsyiHeHue T 1
KaTeropmsi pasmeLLeHus: >
KOHCTPYKTUBHOE 1
ucnosiHeHue 5
YacToTa BpaLLEeHNs, MUH
Koneco pabouee
(NSt KOHCTPYKTUBHOIO UCMOMHEHUs! 1 ¢ YaCcTOTHLIM PerynnupoBaHmem u 5)
HOMUHarnbHasaA MOLLHOCTb, kBT
ABuratenb YNCJ10 NOJIHOCOB
C YaCTOTHbIM perynupoBaHuem
nosioXxeHue npasoro BpaLieHus (M)
yron Bbixoaa noToka, rpaa.
Kopnyca nesoro BpauweHus (J1)

JononHutenbHas KoMnreKkTaumsa

TepMo-wymousonupyrowmmn Koxyx TLUK

KoMnnekT Bubpousonsatopos KUB

cepust
coefMHUTENbL MArKMA | YCTAHOBKA Ha BXOAE NOToKa
COM-BPAH yCTaHOBKa Ha BblX0[e NoToka

MaTepuan dpnaHua

®OB — Ha cTOpoHe BcacbiBaHUs

c¢onaHey o6paTHbLIN

®OH — Ha cToOpoHEe HarHeTaHus

npeobpasoBaTtesnib 4acToOThbl

YCTPOMUCTBO NJSIaBHOro nycka

wkac LLUCAY

sawmTta 3OHT-BPAH/ KO3bIPEK

CneumnanbHble TpeboBaHuUA:

3akasuuk:

(nognuceb) (.1.0.)




@Ead

BPAB 37

BPAB

BEHTUNATOPbLI PAOUAJIbHBIE
000 «BE3A»

*020 025 028 *031 *035 +040 045 050 *063 080

npousBoACcTBa

*063 *080 100 125

& =0

600°C
*120MUH 9001

-nol KOHCprKTVIBHOVI cxeme

WUCNONHEHKE

» OGLienpombilineHHoe (H)
» KopposuoHHocToiikoe (+K1 «K3)
» B3pbiBosalwmiienHoe (B)

s B3pbiBosawwmiienHoe (BC)

» B3pbiBo3alumieHHoe kKoppo3noHHocTolikoe (BK1 <BK3)

-no5S KOHCprKTI/IBHOI7I cXxemMme

— Kpome pexuma Y v MNA
— TOMbKO NO 1 KOHCTPYKTUBHOWM CXeME UCMOSNTHEHUS U
Kpome pexuma Y v MA
— Aans rpynnel rasos |IC Tonbko Bogopoa no NOCT P 55026-2012,
TONBKO MO 1 KOHCTPYKTUBHOM CXEME UCTONHEHUS 1
kpome pexuma Y v MO
— TOMbKO MO 1 KOHCTPYKTUBHOWM CXeMe UCMOSTHEHUS U
Kpome pexuma OY v M4

» B3pbiBo3alumiieHHoe koppoanoHHocTolikoe (sBCK1 «BCK3) — ans rpynnsi rasos 11IC Torsko Bogopog no FOCT P 55026-2012;

HA3HAYEHUE

TOMbKO MO 1 KOHCTPYKTUBHOW CXeMe WUCTOSTHEHUS U
Kpome pexuma OY v M4

» CucTEMbI BEHTUMNALNM 1 BO3AYLLIHOMO OTOMMEHUs — PeXuM paboTsl: « T80

» CaHuTapHo-TeXHMYECKME N NPOU3BOACTBEHHbBIE YCTAHOBKM — PEXUM paboTbl: « T80 «T200
= CucTeMbl NPOTUBOALIMHOM BEHTUMRALMMU — peXxnmM paboTsl: «AY400 «AY600

s Cuctemsl M[ - NpoTMBOALIMHON NOAMNOPHON BEHTUMALMU — PeXUM paboTsl: <1/

KOHCTPYKLUUA

BeHtunatopsl BPAB wumetoT paboyee koneco
©apabaHHOro Tuna neBoro UM NpaBoro BpaLleHWs C
3arHyTbiMu Bnepeg nonaTtkamm cneumansHoOn opMbl.

3awmta oT artmocdepHbix ocagkoe 30HT-BPAH
(3akasbiBaeTcs  OTAENbHO, Kak  onuus);  Ans
nonoxenmst kopnyca 190 (J10) - KOS3bIPEK

CnuparnbHbIA KOPMNYC - MOBOPOTHBLIN.

BeHTunATOpbl KOMMMAEKTYIOT CTaHZapTHbIMK  3-X
dasHbIMK ACMHXPOHHBIMM OLHOCKOPOCTHbIMU
asurarensamm.

Ona nonoxeHns kopnyca 0 (JIO) gnsa 1-n
Kateropuu pasmelleHuns (ynuyHoe) npeaycMoTpeHa

AKCMNYATALNA

BeHTunATOpbl  MOryT 3KCnfyaTMpoBaTbCs B
ycrnoBusAx  ymepeHHoro  (Y), YMEpEeHHoro u
xonogHoro (YXI1) u tponnyeckoro (T) knumarta 1-i
kateropumn pasmelleHms no FOCT 15150.

Ycnosus akcnnyatauuu:
° TEMnepaTypa OKpyxatoLLen cpeabl
- OT MUHYyC 45 go + 40°C ans yMepeHHoro knumara,

(3akasbiBaeTCsa OTAENbHO, Kak onuums).

MpennaraeTcs OOMONMHUTENbHAsA KOMMIEKTauus
BEHTUMNSTOPOB OMNUUSMW — CM. pasgen kartanora
«[ononHuTenbHas KOMMNeKTauus».

- OT MMHyc 60 go +40°C Ans YMEPEHHOro U X0N04HOro
knumara,

- oT MuHyc 10 go +50°C ang TponM4eckoro KnumaTa;
° cpegHee 3HaveHve BUOPOCKOPOCTU  BHELLHMX
WUCTOYHUKOB  BMOpauMum B MecTax  YCTaHOBKM
BEHTMNATOpPa He bonee 2Mm/c;

° YCNOBWsI N0 NepeMellaemMon cpege - B Tabnuue 1,
cTp.12.
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MAPKWPOBKA

Mpuwmep:

Bentunartop paguaneHbin BPAB; Tunopasmep 063; pexum pabotbl T80; ucnonHeHue o6LLenpOMBbILLNIEHHOE;
HOMWHarnbHas MowHocTe NHOM=7,5kBT, 4yMcrno nontwcoB 6; KIMMMaTUYECKOEe WCMNOMHEHWEe Y2; KOHCTPYKTUBHOE
ucnonHeHue 5; nonoxeHne kopnyca M90; 6e3 TLK:

O6o3HaveHue: *BPAB I I

Tunopasmep BeHTUNATOPA:

*020202520282031+03520402045205020562063+071+080209021 00112125

Pexxum paboTbl:

*T80 - TemnepaTypa nepemeLlaemon cpeabl Ao 80°C  (Bpemsi paboTbl — NOCTOSAHHO) I I I

*T200 - Temnepatypa nepemetLaemon cpedpl 4o 200°C (Bpemsi paboTsl — NOCTOSAHHO) I

e[1YA00 - temnepaTypa nepemeLiaemoi cpeabl 400°C ¢ Tunopasmepa 050 (Bpems paboTbl — 120MI/1H)=
i

¢[1Y600 - temnepatypa nepemetuaemoi cpeasl 600°C ¢ Tunopasmepa 050 (Bpemsa paboTbl — 120MuH)

5
[14 - Temnepatypa nepemetiaemon cpedpl Ao 80°C  (Bpemsi paboTsbl — 120 MUH)
VMcnonHeHune:
*H - 06LLUENPOMBILLNEHHOE
K1 K3 - KOPPO3VOHHOCTOKOE
B - B3PbIBO3ALUNLLEHHOE
*BC - B3pbIBO3ALLMLLEHHOE ANsA rPynnbl rasos 1IC Torbko BOoAopos
*BK1 BK3 - BapbiBo3almilieHHOE KOPPO3MOHHOCTONKOE
*BCK1 «BCK3 - sapriBosaLyyieHHoe KOPPO3MOHHOCTOMKOe NS rpynnbi ra3os |IC Tonbko Bofopoa
KnumaTudeckoe ncrnonHeHue: Y13 o¥2 oy X113 oy XJ12 oT13 T2
KOHCTPYKTUBHOE UCNONHEHNE: *1 o5

MapameTpbl ABuratens’: «/P
W? - MHAEKC MOLLHOCTU CM. — Tabnuuy 1
P - yncno nontocoB: 2(3000 o6opoToB) 4(1500060poToB) 6(1000 o6opoToB) 8(750 o6opoTOB)

MonoxxeHune kopnyca: 10 o[145 «[190 «[1270 «[1315
oJ10 *J145 «J190 «J1270 +J1315

BeHtungatop ¢ TLUK:  «TLUK
BeHTtunsatop 6e3 TLUK: <0

Mpumeyanue:

= ' Bce ABUratenu no YMOS4YaH IO NOCTaBMIAKTCSA C HanpskeHneM nutaHua 380B, 500y, npsmon nyck. cnonHeHue
Ha gpyrue HanpskeHus 1 cnocobbl MOAKIKYEHMS NO cneynansHOMY cornacosaHuio. Nyck asuratenen ot 15 kBT
[OIDKEH BbINOMHATLCA C NpUMeHeHuem codT ctapTepa MCL.

# > VIHOEKC MOLHOCTY — cM. Tabnuuy 1.

[ S,D,J'IH KIMMaTU4ecKoro UcnonHeHuns <Y1 «YXJ11 «T1 npegycMmoTpeHa SONOMNHUTENbHAA 3alumTa gsuraTens v
BbIXITOMNa BEHTMIIATOPA.

= [ononHutenbHas KOMMeKTauus 3akasbiBaeTCcsa OTAeNbHbIMY NO3NLUMAMU, Kak onuun (CM. pasgen
«[JononHuTenbHas KOMNIeKTauus»).

m CneumanbHble TpebOBaHUSA K BEHTUMNSATOPY YKa3bIBaOTCS AOMOMHUTENBHO U COTNacoBbIBATCS C
N3roTOBUTEMEM.

Tabnuua 1
BPAB
HomuHanbHas MowHocTb (NHOM), kBT 0,25...0,75 1,1...7,5 11...90

Wnpekc mowHocTH (M) 00025...00075 00110...00750 01100...09000
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(BE3R) BPAB 40
| TABAPUTHBIE M IPUCOEJMHUTENBHBIE PASMEPBI

UcnonHeHune 1

020...045 050...080
L max L max
L2 L1
[ > . —3
TNr/l
[ !\ |
,h,_:i.
D M
\
BbixogHoW hnaHeL BEHTUNATOPOB
020 025...045 050...125
WcnonHenne BEHTUNATOPOB! WcnonHeHnne BEHTUNATOPOB:
p Bce kpome *K1 *BK1(3) K1 «BK1(3) di
1 KnumaTtuyeckoe ucnonHeHue: Knumatuyeckoe ucnonHeHue:
/1o, Y1(2) SYXM1(2) +T1(2) du __/ ﬁ"lf“‘; _
/; = = ¢ E— —o—o—r»—o—f’/nlom_ — T i
o o A - <
< < < < o
D S| M <| o | I
b3 TR T T <\%R| LI r 1 R <% P R
Sl B & ._-T B & H—ro B 11
= < -% 1 M
t Tt o ——)
ti | nNaxt=B1 '-'.j nsxt=B1 ¢ __t_ NaxteB
B2 B 1 3X1=b1
d B2
PacnonoxeHue oTBEPCTUI KpenneHUsi BEeHTUNATOPOB
020...050 063...080

u * 1na rabapurta gsuratens 160 <180
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MonoxeHue Kopnyca

lNpaBoro BpalyeHus

WcnonHeHue BeHTUNsAToOpa c 33LL|VITOI;I

41

-M1315 -J1315

B B B "30HT-BPAB" "KO3bIPEK"
b b b
+ Z
=TT 51 (% — O
AN 2 e
no n4s noo n270 n315
JleBoro BpauieHus
Tunopasmep Pasmepbl, MM
BEHIMIEIIORS <10 -J10 M45 -N45 <190 -J190 270 -N1270
B b H h hi B b H h B Bi1 b H h B b H h B b
020 377 151 200 145 320 346 158 200 261 321 520 145 200 226 321 145 280 151 425 164
025 456 186 240 173 398 423 190 240 312 390 675 173 240 270 390 173 340 186 515 202
028 515 213 310 193 390 471 206 310 349 441 755 193 310 302 441 193 350 213 579 230
031 572 237 310 215 415 521 225 310 388 491 835 215 310 335 491 215 410 237 644 257
035 644 268 350 245 482 590 256 350 438 557 950 245 350 376 557 245 450 268 728 290
040 738 301 390 290 593 686 310 390 514 642 1095 290 390 437 642 290 470 301 840 326
045 821 338 435 325 715 761 339 435 570 719 1219 325 435 483 719 325 535 338 936 366
510 510 510
050 913 375 535* 338 699 832 363 535" 619 777 1322 338 535" 538 777 338 580 375 1026 406
063 [ 140 474 640 420 758 1034 442 640 768 973 1647 420 640 666 973 420 750 474 1282 513
080 [ 440 602 800 536 1044 1304 553 800 972 1238 2041 536 800 838 1238 536 900 602 1623 651
m * [1ns rabaputa geuratens «160 «180
UcnonHeHue 5
L max
L2 L1
Z d
T n oTB. = HE AN S
. ) i H\r/
<, m EETEE H |
- Ll IRt =R |
J/ / & I
e | '
3 G A | m : il WL\/“ b
Th\ - L T3]
BbixoaHon dnaxey PacnonoxeHue oTBepcTumn
KpensneHus BeHTUNATOPOB
063...100 125
C1 C1
ey & ki k2 ds* ki k2 d3*
= - niots. L ke_ ‘ S ora
[ /" 6 OTB. 8 oTB.
ol mo < :fi, - *‘” — 7 Y ”l" — 7
<|% 4] B n @ o 616] o
g1 | g Oy s 2223
1ot (&) _a‘ &) ‘ﬂ g
e S — Q, OCb KOpnyca 1| @ 0Cb KOpnyca [t
Ll N 7%777777 N: 7TQ77777
1] naxt=B1 © © —
B2 k| K] k [N\ d2 M I3 k [N\ d2*
12 oTB. 16 oTB.

m* Pasmep nog Bnbponsonsatop

** Pasmep nog doyHAaMeHTHbIN 6onT

H
280
340
350
410
450
470
535

580

750
900

h
158
190
206
225
256
310
339

363

442
553



MNpaBoro BpaleHus

B1 B1 B1 B1 B1 VcnonHeHne BeHTUNATOPA C 3aLYUTON:

B B ‘ B B B "30HT-BPAB" "KO3bIPEK"
) ; 5B 0 ,
% - 2
< |I\f\l _CT ( ) ‘f ’:( £¢C3\ WP = L
I\ N Y, -~ Q,, PN E NS
no n45 Moo n270 n315 M90

JleBoro BpaleHus

o £ o o

270 315

NP

.

J190

m * [Inga rabaputa geuratens 225...280




(BE3R) BPAB 43
TEXHWYECKUE XAPAKTEPUCTUKN

UcnonHeHue 1 MUcnonHeHune 1
Homep Yucno NHom, Q max, Tok npu Macca* Homep Yucno NHom, Q max, Tok npu Macca*
KPUBOM  MONIOCOB KBT My 380B, A max, Kr KPUBOW  MOJHOCOB KBT My 380B, A max, Kr
Bce pexumbl Bce pexumbl
0,18 905 0,73 19 0,55 1850 15 23
1 4 0,25 1200 0,83 20 1 4 0,75 2365 2,2 25
0,37 1410 1,18 21 11 2970 2,6 29
1,1 1395 2,4 26
2 2 15 1840 3,2 28
2,2 2480 4,6 30
3 2995 6,5 32
Kng, % 27 30 34 40 48 50,8 4846 900 Kno,% 33 36 40 48 54 56,8
15007 /1 H
I 1,2 /M3 —12820 1 p= 3
—1 P Kr/m A =N 1,2 kr/m
T —
1000 2. 7003=
900 —
800 600 L ——11405
700 - —
- <
= 600 % =500 - E
& 500 g =
~
400 4004
= 1330
300 =
g 300
Lim
20Q
024 03 04 050607 091 15 2 3 207 08 09 1 5 3 3
T T T T Q’IMS/:‘I XI1 090I T T ’ ’ ’ 1 Q' Mslq X’1 000
2 3 4 5 6 7 8910 15 20 24 3 4 5 6 7 8 9 10 15
T T T T T V‘I M"/cl T T T T V. M/C
223 45 10 20 30 4050 100 200 300 5 10 20 3'6 40 50 60 100 140
T T T T T T qu‘l a T T T T T Pdv, na
3 45 10 20 30 4050 100 200 300 500 8 10 20 30 40 50 100 200
Pdy, Ma (cBob0oaHbI BbIXNON) Py, Ma (CBOBOAHBIN BbIXION)
Mpumeyanwe:

u* [pn nsmeHeHun Tvna ABuraTens Macca MOXeT U3MEHSATLCS.
= [pacduku gaHbl ANs yNpoLeHHOro BbIbopa BEHTUNATOPA, MOSTOMY OYeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

,U,OHOJ'IH nTenbHasa KoMnnekKkrauusa
Tepmo-wymounsonupyrowmn koxyx TWK ~ Coeaunutens msarkuin COM-BPAB 3awwmra: *30HT-BPAB *KO3bIPEK Llikacp LLICAY

Komnnexr Bubpousonstopos KUB ®naHel 06patHbiit: *@OB *®OH Mpeobpa3oBatenb 4acToThb! YcTporcTBO NNaBHOro nycka
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BPAB 44
McnonHeHue 1 MUcnonHeHune 1
Homep Yucno NHowm, Q max, Tok npu Macca* Homep Yucno NHowm, Q max, Tok npu Macca*
KPUBOW  MOMIOCOB kBT M3y 380B, A max, Kr KPUBOM  MONIOCOB KBT M3y 380B, A max, Kr
Bce pexuvmbl Bce pexumbl
1 6 0,37 2210 1,31 29 0,55 2810 1,74 36
0,55 2725 1,74 31 1 6 0,75 3455 2,3 40
0,75 2150 2,2 31 1,1 3970 3,2 42
2 a 1,1 2950 2,6 35 15 3435 3,6 42
1,5 3700 3,6 37 2 4 2,2 4795 51 43
2,2 4220 51 38 3 5860 7,3 47
KNz, % 37 40 45 53 58 59958 54 KNO,% 40 44 49 57 6162561 56
850 10007 yal
8007 )= 1,2 krimd = 1410 9001 £=1.2 kr/m3 _ ———7 1400
700 > 800 ]
600 [T ~
_ 700
] )
500 2 600 e
© A © \n
— T
= 400 S = 500 s
a = [ c
I 925
- 400 -
300 e 910 =
A
P
4 P 300
! T ——
200 | 250 -
0,7 0809 1 15 2 3 4 48 1 15 2 3 4 5 6
—rrrrrvrrrrrery 'QIM:;/L;I)('1IOQ()I'I L L L R — T T T 'QI,M'S/:‘i)'('!O'O(I) — T T T
26 3 4 5 6 7 8 910 15 19 32 4 7 8 910 15 20
T T T V IM/C T T T T T T T V‘IM'/CI T T
5 10 20 30 _40 50 100 200 6 10 20 3040 50 100 200
T T T F)dlv, I-Ila T T T Pdv’ a
6 10 20 30 4050 100 200 300 10 20 30 40 50 100 200 300
Pdv, Ma (cBoboaHbIit BbIxOM) Pdv, Ma (cBoBoAaHbI BbIXNON)
MpumeyaHne:

u* I'Ipm M3MEeHEeHUN Tnna ABuraTenda Mmacca MoOXeT USMEHATbCA.

= [pacduku gaHbl 4N yNpoLeHHOro BbIbopa BEHTUNATOPA, MOSTOMY OYeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

,D,OﬂOJ'IHVITeanaﬂ KoMnneKkTauuna
Tepmo-wymounsonmpytowmii koxyx TLLK

Komnnekt Bu6pomsonstopoB KUB

Coeaunutens markuit COM-BPAB
®naHew 06patHbIi: *@OB *®OH

3awura: *30HT-BPAB *KO3bIPEK

Mpeobpa3oBatenb 4acToThbI

Llikac LLUCAY

YcTponcTBO NNaBHOro mycka



BE3D BPAB 45
McnonHeHue 1 MUcnonHeHune 1
Homep Yucno NHom, Q max, Tok npu Macca* Homep Yucno NHom, Q max, Tok npu Macca*
KPUBOW  MOMIOCOB KBT M3y 380B, A max, Kr KPUBOM  MONKOCOB kBT M3y 380B, A max, Kr
Bce pexumbl Bce pexumbl
0,37 2665 1,5 43 0,55 3515 2,17 62
1 8 0,55 3770 2,17 46 1 8 0,75 4290 2,1 67
0,75 4300 2,1 51 1,1 5655 3 72
0,75 3185 2,3 42 1,5 6185 4,6 78
2 6 11 4385 3,2 44 1,5 5175 4,1 62
15 5445 4,1 46 2 6 2,2 6705 5,8 78
2,2 5785 5,8 62 3 8170 7 85
3 5660 7,3 49 5,5 7900 11,7 89
3 4 4 6805 8,6 65 3 4 7,5 10025 15,6 96
55 8370 11,7 73 11 12855 23 104
7,5 8880 15,6 80
KN, % 44 48 55 61 64 6564 6159 KM, % 47 52 58 63 66 67666361
1400 7/ 1430 1800 — 1445
= 3 AT | =1.2 kr/m3 =7
p=12krm ) —£ 1500 p=12xim 7
1000 7 >
900 3 3 L
800 1000
700 900
600 800
= 500 s 9307 < 700 /L 9457
LS — =| |g 600 T z
400 5 500 e
300 awesco 690 400 /U 695
Prs o
/,
300 ]
2001 1 L=
‘ ‘ 2401 |
12 15 2 3 4 5 8 910 ) 7
. . Q¥ 1000 . . 2 3 4Q, M3/b x1800/ 8 910 15
3 4 5 6 7 8910 15 20 24 4 5 6 7 8 910 15 20 28
T T T IV IM/C T T T V1 M/C
6 10 20 30 4050 100 200 300 7 y 0 4050  1C ) 30400 |
. . - 8dv, ”a. . e 10 20 30 40 5|9dv, Ma 100 200 300400
810 20 30 4050 100 200 300 500 10 20 30 4050 100 200 300 500 700
Pdv. Ma (ceoBoAHbI BbixroM) Pdv, Ma (cBoBoaHblit BbIXoN)
MpumeyaHwe:

u* [1py U3MEHeHMM TUNa ABUraTens Macca MoOXeT U3MEHATLCA.

= [pacdukun gaHbl 4Ns yNpoLeHHOro BbIbopa BEHTUNATOPA, NOSTOMY OYeHb BaXXHO UCMonb3oBaTb nporpammy VEZAFAN.

,U,OﬂOJ'IHVITeanaﬂ KoMnneKrauuna
Tepmo-wymounsonmpytowmii koxyx TLLK

Komnnekr Bu6pousonstopos KUB

Coeaunutens markuit COM-BPAB
®naHel 06paTHbIi: *@OB «®OH

3awwmra: *30HT-BPAB *KO3bIPEK

NpeobpasoBatens YacToThl

Llikach LLICAY

YCTPOACTBO NNaBHOro nycka
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BPAB 46
UcnonHeHune 1 UcnonHeHune 1
Homep Yucno NHom, Q max, Tok npu Macca* Homep Yucno NHom, Q max, Tok npu Macca*
KPUBOW  MOMNIOCOB kBT M3y 380B, A max, Kr KPUBOW  MOMIOCOB kBT M3y 380B, A max, Kr
Bce pexumbl Bce pexumbl
1,1 5280 3 80 4 8730 9 117
1 8 1,5 6815 4,6 85 1 6 5,5 11560 12 123
2,2 8760 6,3 98 7,5 14240 17,5 128
3 7790 7 93 11** 15800 24 192
2 6 4 9705 9 102 i5 14145 31 192
55 12090 12 108 2 4 18,5 16770 36 209
22 19075 44 227
30 23635 56 257
KA, % 50 55 61 66 68 69,16866 62 KN, % 57 63 67 69 70 69 67 63 58
94017 —~ 1955 2600
900'; p= 1.2 Kr/m3 p= 1,2 Kr/m3 — aA; L1460
— A
800 #/'
T 2000 o L
700 L7
2 -
« 600 I _
= = 1500 P
& = © 2
500 705 = “
0
— T ~ 960
400 1000 gy
L~
. 900 )
T
310 | 800 1-‘/
3 4 5 6 71 10 13 ' 26
— Q¥4 x 1000 : : ° 0 T ® 9 o 2
44 5 6 7 8 9 10 15 20 5 7 8 9 10 15 20 30
T T T U T T '\/‘IM/C' T T T T T T AL V’ M/c
12 20 30 40 50 100 200 2230 40 50 100 200 300 400500
T T T T dV! rla T T T Pdv, I-I
1620 30 40 50 100 200 300 40 50 100 200 300 400500 800
Pdv, Ma (cBoBoaHbIi Bbixnon) Py, Ma (cBOGOAHBIi BIXTON)
Mpumeyanwe:

u* [1py U3MeHeHuUn TMna gBuraTens Macca MOXeT U3MEHSATLCS.

u** Kpome pexuma Y

m [padukm gaHbl ANs ynpoLeHHOro Belbopa BEHTUNATOPA, MO3TOMY OYEHb BaXKHO 1cnonb3oBaTb nporpammy VEZAFAN.

JononHuTenbHas KOMMeKTauus
Tepmo-wymounsonupyowwmi koxyx TLIK

Komnnekt Bu6pomsonstopoB KUB ®naHew 06patHbIi: *@OB *«®OH

Coepaunutens markuii COM-BPAB

3awwra: *30HT-BPAB *KO3bIPEK

Mpeobpa3oBatenb 4acToThbI

Wikach LLICAY

YcTpoicTBO NNaBHOro nycka



BE3D BPAB 47
063 080
UcnonHeHune 1 UcnonHeHune 1
Homep Yucno NHowm, Q max, Tok npu Macca* Homep Yucno NHom, Q max, Tok npu Macca*
KPUBOW  MONIOCOB kBT M3y 380B, A max, Kr KPUBOA  MOMNIOCOB kBT M3y 380B, A max, Kr
Bce pexumbl Bce pexumbl
5,5 13805 13,6 187 18,5 27485 40 372
1 8 7,5 17045 18 226 22 31805 48 387
11 22395 26 251 1 8 30 40185 64 522
15 24155 35 273 37 46110 76 627
15 19955 32 257 45%* 49800 93 682
2 6 18,5 23525 37 261 45 37075 85 627
22 26660 44 296 2 6 55 43830 103 682
30 32315 60 326 75 54895 140 785
90*** 67400 163 972

KNO,% 57 63 67 69 70 69 67 63

KNo,% 57 63 67 69 70 69 67 63

1900 57 3200
| p=12 ki3 - Z 30001 p=1,2 kr/m3 S7
B - NFT70 B | 7 7T M1980
1500 7] LA
< A
2/ 27
. 2000
= z =
g = g :
1000
—_ —1] M 730
= 725 1500
900 _ e
} 1
B0] /1 pad
= '
700
650 1000
7 8 9 10 15 20 30 34
800 o | 15 20 0,333/”100040 5 60 70
6 7 8 9 10 15 20 2 8 9 10 15 20 30 34
T T T T T—T V' Ml'/C T T T - - - —_— - y’ M/(.) —_— T T T T
20 30 40 506070 _ 1 200 300 400 40 50 100 200 300 400500 700
T T T T Pdv’ a T T T T Pdv’ I-Ia
30 40 50 100 200 300 400 500 50 100 200 300 400 500 900
Pgv, Ma (cBoBoAHbIA BbIXIOMN) Pgv, Ma (cBoBoaHbIit BbIXON)
MpumeyvaHne:

u* an M3MEHEeHUN Thna ABuratena Mmacca MoXeT USMEHATbCA.

u** Kpowme pexuma Y
w***Tonbko pexum Y

= [pacdukm gaHbl AN ynpoLLEeHHOro Bbioopa BEHTUISATOPA, MO3TOMY OYEHb BaXKHO UCMofb3oBaTh nporpammy VEZAFAN.

,D,OﬂOJ'IHVITeanaﬂ KoMnneKrTauuna
Tepmo-wymounsonmpytowmii koxyx TLLK

Komnnekt Bu6pomsonstopos KUB

Coepgunutens markuit COM-BPAB
®naHew 06patHbIi: *@OB *«®OH

3awwura: *30HT-BPAB *KO3bIPEK

Mpeobpa3oBatenb 4acToThbI

Llikac LLICAY

YcTpoicTBO NNaBHoro nycka



BE3D BPAB /48
MUcnonHeHune 5 MUcnonHeHune 5
Homep Yucno NHowm, nK, Tok npu Macca* Homep Yucno NHowm, nK, Tok npu Macca*
no3vuuMu  noncoB kBT MUH! 380B, A max, Kr no3vuuMM NoncoB KBT MUH! 380B, A max, Kr
Bce pexumbl Bce pexuvmbl
1 3 8 157 1 5,6%* 13,6 252
2 4 10,5 174 2 7,5 18 291
3 5.5 13,6 190 3 11 26 316
4 E 7,5 ARGl 18 229 4 15 35 346
5 11 26 254 5 8 18,5 518...749 40 376
6 15%* 35 276 6 22 48 391
7 5.5 12 160 7 30 64 482
8 7,5 17,5 171 8 37 76 601
9 11 24 229 9 45%* 93 686
10 15 32 249 10 18,5 37 326
11 6 18,5 750...999 37 264 11 22 44 361
12 22 44 314 12 30 60 391
13 30** 60 329 13 37 71 526
14 37 71 464 14 6 45 750...940 85 631
15 15 31 224 15 55 103 686
16 18,5 36 246 16 75 140 856
17 22 44 261 17 90 163 966
18 4 30 1000...1200 56 294
19 37 70 334
20 45 86 364
21 55 105 444
KA, % 57 66 69 70 69 66 KA, % 57 66 69 70 69 66 57
30007 in A4 4943 157 30007 A A3 /H000
=12 g AGCORE o=tz [ A g MR
A =T\
T O X PR 900
20001 = ,ﬁiéx, Ry 2000 67 X CA )
6 R K 1000 SSEale=is 800
1500 =SS ane 1500 S P SR
N, ] N\ N7\
o 52 SELSrab Wo | e Z ~EE 700 _
= 7R\ sl = ly XRCIAAL S
& 4 INATEN TN g0 2| I& N :
oS AN DN 3 BEVALY 600 <
1000 - SiE 7Y 1000 3 TN
900 = . Y 700 900 5 N7 ]
80075 S 0 800 P = AN
0] AT 7004 4 o SUBE 500
1 = r600 Ly =
6001t Y 60072~
\
500 500 420
6 7 8 910 1 20 30 40
T8N g M35/q><1ogo | | 10 15 20 a M3/H:§(01000 40 50 60 70
5 6 7 8910 %20 30 5 6 7 8 910 15 20 30 34
T T T T V’ M/C T T T T . . . . IV, m/c , , , ,
T T T T T T T T T Vs
20 30 4050 100 200 300 500 900 2530 40 50 100 200 300 500 900
P, Ma (cBoBopHbIit Bbixnon) Pdy, Ma (cBOBOHLIN BbIXTION)
Mpumeyanwe:

u* [1py U3amMeHeHun TMna gBuraTens Macca MOXeT U3MEHSTLCS.

u** Kpome pexuma Y

m [padukm gaHbl ANs ynpoLeHHOro Belbopa BEHTUNATOPA, MO3TOMY OYEHb BaXXKHO Mcnosb3oBaTb nporpammy VEZAFAN.

[JononHutenbHasa KoMnseKkTauua
Tepmo-wymounsonupyowwmi koxyx TLIK

Komnnekt Bu6pomsonstopoB KUB ®naHew 06patHbIi: *@OB *®OH

Coeaunutens markuii COM-BPAB

3awwura: *30HT-BPAB *KO3bIPEK

MpeobpasoBatenb 4acToThbl

Wikach LLICAY

YcTpoicTBO NNaBHOro nycka



(BE3A) BPAB 49
UcnonHeHune 5 UcnonHeHue 5
Homep Yucno NHowm, nK, Tok npu Macca* Homep Yucno NHowm, nK, Tok npu Macca*
KPMBOW  MOMIOCOB kBT MUH! 380B, A max, Kr KPMBOW  MONIOCOB KBT MUH! 380B, A max, Kr
Bce pexumbl Bce pexuvmbl
1 11 26 490 1 30 64 829
2 15 35 512 2 37 76 934
& 18,5 40 550 3 45 93 989
4 22 48 565 4 8 55 400...600 113 1159
5 30 64 700 5 75 153 1269
6 8 37 420...750 76 805 6 90 177 1349
7 45 93 860 7 110 223 1519
8 55 113 1030
9 75 153 1140
10 90 177 1220
11 110 223 1390
0 0,
2800— Kng, % 57 - AE/SG 6% 1/7\01 691 66 57 30007— K, % 57 66 69 70 69 66 57
| p=12kr/m3 a 'V N/ | — 1 p=12kr/m3 o
— " = - 7N .
8 R XN 700 T~ s 600
2000 - o =N XF
1 = — N\ A v 6 ‘/ X
A=) N 2000 T a8
1~y NZ— \ 600 e i X r
1500 e ANAE 2 RN 500
© 9+ N7 NN\ T 4 7 / i
= 7 \ H © o J >3 B \~ S
- | P i \ = I:1500 P VA v - s
e & S neS S\ _ = - N z
ONEEANT 500 o 3 )
1000 3 RN X N
900 NS 2 NS 0
8001 NEs 1 /-
700 S 400 1000+ ~
600 1 9003 —=F
T
i 360 800+ 340
16 20 30 4(; 50 60 70 80 90100 30 40 50 60 70 80 90100 150
————— e Q.mduxt000 Q, 34 x 1000
556 7 8 910 15 20 30 34 6 7 8 910 15 20 30
T T T T \|/’ M/C T T T T T T T T — \./‘ M'_/C' T T T T T
16 20 30 40 50 100 200 300 500 700 2530 40 50 100 200 300 400 600
T T T T PdV! |-Ial T T T Pdv‘ rla
2530 40 50 100 200 300 500 900 3540 50 100 200 300 400500 900
Pdv, Ma (cBoboaHbIn BbIXON) Pdv, Ma (cBoGOAHbII BbIXTIOMN)
Mpumeyanwe:

u* [1py U3MEHeHMM TUna ABUraTens Macca MoOXeT U3MEHATLCA.

m padmkm gaHbl 4Nst yNnpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY OYEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

JononHutenbHasa KoMnseKkTauusa
Tepmo-wymounsonupytowmin koxyx TLLK

Komnnekr BuGpousonstopos KUB

Coeaunutens markui COM-BPAB
®naHey 06patHbiit: *@OB *®OH

3awwura: *30HT-BPAB *KO3bIPEK

NpeobpasoBatens YacToThl

ILikac LLICAY

YCTPOMCTBO NMaBHoro nycka



(BESR) BPAB

50

ONPOCHbLIN NUCT

(oTnpaBnaTb B kOMMepyeckun otaen dunpmel «<BE3A»)

dakc:+7(495)626 9902 Ten..+7(495)223 0188 e-mail: veza@veza.ru

BeHTunatop paguanbHbini BPAB npousBoacrtea «<BE3A»

MapkupoBka BeHTUnsiTopa (cornacHo Katanory «<BEHTUJTATOPLI PAONAJIbHBLIE «BE3A»)
BPAB

KOJIn4ecTBO, WIT

KoHTakTHOE Nuuo:

OpraHuszauus:
Ten.: dakc: e-mail:
PervoH (ropop): jaTta:

HY)KHOG OTMEeTbTEe 3HAKOM «V» UJTN YKaXUTe 3Ha4YeHue

pabouni pexum npon3sBoauTensHoCTb Q, M>/Y
(Avanas3oH pexxuMoB) | gaeneHue ctatudeckoe Psv npu t=20°C, MNa
TUNopasmMep BeHTUNATopa
T80 - TemnepaTtypa nepemMeLlaemMon cpegpl Ao 80°C
T200 - Temnepatypa nepemeluaemon cpegbl 4o 200°C
pexum Oy400 - AbIMOyAaneHvie Temnepartypa nepemeliaemon cpebl 400°C
paboTei 0ye600 - AbIMOyAaneHvie Temnepartypa nepemeliaemon cpegbsl 600°C
na - noanop
H — o6LEeNpPOMbILLNEHHOE
B — B3pblBO3aLLLLEHHOE
BC — B3pbiBO3aLumeHHoe Ana 11C Tonbko BOAOPOA
UcrnosrfHeHue K1/ K3 — KOPPO3MOHHOCTOMKOE
BeHTUNsATOpa BK1/ BK3 — B3pbIBO3aLLMLLEHHOE KOPPO3MOHHOCTONKOE
BCK1/ BCK3 - B3pbiBo3almiLeHHOe KOppo3noHHocTolkoe ans 11C Tonbko Boaopon
M
YXn
KnnmMmatTun4yeckoe
ucnosiHeHune T 1
KaTeropus pasmeLleHns >
KOHCTPYKTUBHOE 1
ncrnonHeHue 5
YacToTa BpaLLEeHNs, MUH
Koneco pabouee
(8N KOHCTPYKTUBHOIO MCMOSTHEHUS 1 C YaCTOTHbIM pPerynmpoBaHueM u 5)
HOMWHanbHas MOLWHOCTb, KBT
ABuraTtenb YK1CINO NOJIKOCOB
C 4YaCTOTHbIM perynupoBaHuem
nosoxeHune npasoro BpatyeHusa (IM)
yron Bbixoaa noToka, rpaa.
kopnyca nesoro BpateHus (1)

JononHutenbHas KoMnreKkTaumsa

TepMo-wymounsonupyrowmm koxyx TLUK

KoMnnekT Bubpousonsatopos KUB

cepust

coeguHUTENb MANKUN YCTaHOBKa Ha BXo4e NOoTOoKa

COM-BPAH yCTaHOBKa Ha BblX0[e NoToka

MaTepuan dpnaHua

$OB — Ha cTOpOHe BcacbiBaHUs

c¢hnaHewl o6paTHbIN

®OH — Ha cToOpoHEe HarHeTaHus

npeobpasoBaTtesnib 4acToOThbl

YCTPOMUCTBO MJSIaBHOro nycka

wkac LLUCAY

sawmTta 3OHT-BPAB/ KO3bIPEK

CneumnanbHble TpeboBaHuUA:

3akasuuk:

(nognuceb) (.1.0.)




(BE3R)

TLWK

TLWK 51

TepMO-LLYyMOU3ONUPYIOLLUUA KOXYX
npou3BoAcCTBa 000 «BE3A»

2020 +025 028 *031 <035 *040 +045 *050 056 *063 *071 080 *090 *100 *112 #125 +140 - MO KOHCTPYKTUBHOMY MUCMONHEHMIO 1

*063 080 100 125 - N0 KOHCTPYKTUBHOMY UCMOMNHEHMUIO 5

HA3HAYEHUE

PagnanbHble BEHTUNATOPLI BPAH® u BPAB
SABNSAIOTCA WCTOYMHMKOM MNOBBILIEHHOrO LIyMa 4epes
KOpryc, Takke BO3MOXHO BblAeneHue MNOBbILLIEHHOro
Tenna npu nepemelleHun ropsymx rasoB (pexunmbl
T80 mn T200). YMeHblleHne M3Nny4aemMoro KOprycom
wyma wunM TenmoBOro MoToka BO3MOXHO Npwu
MUcnonb3oBaHuMM crneumansHoro koxyxa TLWK. [Onga
cuctem Y u [OYB Temnepatypa nepemellaemMbix
rasoB gocturaet 600°C. Pa3smelleHne BEHTUNATOPOB,
pabotarowmx B pexume OY/OYB400/600, BHyTpu
30aHNA co3gaeT BEPOSATHOCTb NeperpeBa NoMeLleHus
BEHTKamepbl BNfOTb 4O BbIXO4A M3 CTPOsl ABuratens
BeHTUNATOpa. [na obecneyeHus HagexHon paboTbl

BblgeneHve Tenma u wyma npu paboTarowem
BEHTMNATOpPE. Huxe npueeneHa Tabnuua
TENnoBbIX MOTOKOB ( OT BEHTUNATOpa B TEPMO-
LWYMOU3ONUPYOLLEM KOXyxe U 0e3 Hero pans
nposeaeHust pacyeToB " onpeneneHus
HeobxoaMMOCTH pa3paboTkM CMCTEMbI BO3AYLLHOIO
oXnaxgeHust BEHTKaMepbl.

MpuHsATbIE B nocnegHee BpeMsi Tpaauumu
NPOEKTMPOBaHNS COBMELLEHHbIX cucTem,
[JOMyCKalT  ABYXPEXWMHYI0 paboTy BbITSXKHOW
BEHTMNALMN B  KayecTBe 0OLIeoOMeHHON 1
abiMoyaaneHnusi. [laHHoe coBMeLleHVe Mo3BonseT
3HauYUTENbHO 3KOHOMUTb 3aTparTbl Ha

BEHTUNSATOPOB BO3HMKaeT HeobxoaMMOoCTb BO34yX0BOAbl, 060pyfoBaHMe M NPOCTPAHCTBO A4S
pa3paboTkn crneunanbHOM CUCTEMbl  BO3AYLUHOMO ux pasmelwieHuns. [lpeanoxeHHoe MWCNoNHeHne
OXMaXOeHust BeHTKamepbl C nogadyerd  YrnM4HOro BeHTUnsTopos BPAH® un BPAB B Lymo-
BO3dyxa Ana oxnaxgeHus obopyaosaHus. 370 N30NUPYIOLLIEM  KOXYXEe  MO3BOMSET  CHU3UTb
npuBOANT K  3HAYMTENbHOMY  YCIOXHEHWIO U CYMMapHbli  ypOBEHb  3BYKOBOW  MOLLHOCTYU

yOOPOXaHMIO MPOeKTa CUCTEMbI AbIMOYAaNeHus.
[nsa pelweHns gaHHoM npobnembl NpeasiokeHo
HOBOE WCMNOSHEHWE BEHTUNATOPOB BPAH® n BPAB B

n3riy4aemon BEHTUNATOPOM, Ha BenuyuHy 0o 1206
3a CYET LYyMOMOITIOLWALLNX U LWYMOU3ONUPYOLLNX
CBOMCTB KOXyXa.

TEPMO-LUYMOU3ONMPYIOLWLEM KOXYXe C MakCMMarbHON
TEeNnoBon M LIYMOBOW 3alMTON, MUHUMUIUPYIOLLEN

Tunopasmep TennoBou noTok q (BT) oT BeHTUNATOpa 3a 1 Yac paboThbl
BeHTUnsATopa Be3 koxyxa TLUK C koxyxom TLUK
400°C 600°C 400°C 600°C
040 5152 8540 490 924
045 6440 10675 602 1135
050 6992 11590 658 1241
056 8462 14030 798 1505
063 9936 16470 938 1769
071 12512 20740 1190 2244
080 14720 24400 1400 2640
090 19136 31720 1820 3430
100 21344 35380 2030 3828
112 26496 43920 2520 4752
125 38272 63440 3640 6864
140 45632 75640 4340 8185
KOHCTPYKUUA
TepMO-LLIYMOU3ONMPYIOWNIA KOXYX BbINOSIHEH B BPAH®/BPAB B TEPMO-LLYMOU3ONUPYIOLLIEM KOXKYXE
BMae Kopnyca KapKacHO-MaHenbHOW KOHCTPYKUUMK, W3roTaBfMBalT MO KOHCTPYKTUBHOMY MWCMOSTHEHUIO
COCTOSILLEN BHYTPU U3  CETKW, CHapyxm - u3 1 n 5 Toneko Ana nonoxeHun kopnycos 0 *90 <270

OLMHKOBAHHbIX NaHenewn, MeXxay KOTOPpbIMU HaxoaunTcd
TepMO-LIJYMOI'IOFJ'IOLLI,alOLLIMIZ maTtepuan. BeHTl/I.I'IFlTOpr

rpagycos.



(BE3R) TLUK 52
FTABAPUTHBIE U MPUCOEOUHUTENBHbBIE PASMEPBI
UcnonHeHue 1
L max
L1
-
T 4
.
e —
MonoxeHue Kopnyca
B B B B
b b b b
! v
= o o
< 7 - @\ < /ﬁ
A\ —NF : : —
I I
ol e e
T T T
no noo n270 n27o
Tunopasmep FabapuTHble pa3Mepbl, MM Maccbl, Kr
BeHTURATOpPa L1 L2 Lmax *I0 110 *[190 +J190 *[1270 11270 BPAH BPAB
BPAH BPAB B b H h B b H h B b H h min  max min max
040 252 145 760 824 795 345 390 290 685 290 390 450 685 290 470 (345 62 93 69 138
045 270 164 860 860 875 380 435 325 765 325 435 495 765 325 535 (380 70 109 101 140
050 280 181 895 1065 980 425 535 338 825 338 535 555 825 338 580 425 965 164 240 243
056 310 202 960 [N 1090 475 570 375 915 375 570 615 915 375 665 475 120 198 [N w
063 334 231 1070 1270 1200 520 665 420 1020 420 665 680 1020 420 746 520 145 = 263 = 222 382
071 362 260 1150 [N 1355 585 (745 480 1150 480 745 770 1150 480 845 585 229 344 [N w
080 394 297 1245 1850 1500 650 795 536 1285 536 795 850 1285 536 895 650 295 = 412 570 1610
090 429 335 1300 [NNNNN 1680 730 890 (590 1430 590 890 950 1430 590 1010 730 333 513 [N
100 466 366 1550 [N 1870 800 970 656 1580 656 970 1070 1580 656 1100 800 537 717 [N N
112 507 409 1680 [N 2060 890 1100 735 1765 735 1100 1170 1765 735 1250 890 710 915 [N W
125 552 455 1915 [N 2295 990 1230 813 1975 813 1230 1305 1975 813 1430 990 870 1180 [N M
140 504 670 2260 [N 2660 1155 1464 965 2295 965 1320 1505 2295 965 1655 1155 1455 1895 [N N
MUcnonHeHune 5
L max
L1
EE_
|
—
] :;‘
MonoxeHue kopnyca
B1 B1 B1 B1 B1
B B B B B
b b b b I3 b
i ( | i -
< ey
< 1 ﬁ\ - ) < 3 I ‘\\ < g
N il < RIEON
I T —
no noo n27o0 no noo n27o
Tunopasmep Fa6apuTtHble pa3mepbi, MM Maccbl, Kr
BeHTUNATOPa L1 L2 Lmax *M10 <110 +1190 +1190 *M1270 +N1270 BPAH BPAB
B Bi1 b H h B Bi1 b H h B B1 b H h  min max min max
063 334 231 1270 1350 1840 590 671 420 1065 1715 420 671 760 1020 1490 420 751 520 255 391 | 322 617
080 394 | 297 1400 1660 1550 <710 843 536 1330 1790 536 843 950 1285 1535 536 933 650 444 590 | 507 1117
100 466 366 1720 2020 1910 860 1050 656 1625 2600 656 1050 1160 1580 2290 656 1150 800 703 876 = 798 1818
125 552 | 455 1867 2460 2350 1060 1230 810 2005 2840 810 1230 1400 1975 2450 810 1430 990 988 1388 1261 2076



(BE3D) TIWK B3

METOAMKA ONPEAENEHAA HEOBEXOAUMOCTU BO3YLLHOI O OXNAXAEHUA BEHTKAMEPbI C
BEHTUNATOPAMWU ObIMOYAANEHUA

Bce Bo3gyxoBoabl cMCTEM AbiMOyAaneHust ob6a3atenbHO MMEKT crneumanbHOe OrHeCcTOMKoe MOKpbITue,
KoTopoe aBnsieTcs hakTnyeckm Tennomsonsaumen. CeyeHne BO30yxOBOAOB OCTATOYHO HEBESMKO MO CPaBHEHWUIO C
pasMepamu BEHTUMAATOPOB AbiMoydaneHusi. OCHOBHble BbleMNeHUs Tenna B BeHTKaMepe Npoucxogsar ¢
MOBEpPXHOCTM Koprnyca BeHTunaTopa. [lpegnaraetca cnegywoowas MeToauKa OueHku HeobxoammocTu
crneynanbHOro oxnaxaeHus BeHTKamepbl B Clydae BO3HUKHOBEHWS noXapa.

Lar Ne 1 OnpegensitotTcs napaMmeTpbl paboTbl BEHTUNATOPA M NOMHbLIA TEMNMOBOW NOTOK OT BEHTUNATOpa 3a 1 vac,
a Takke nonHas Tennosas Harpyska 3a Bce BpeMsi aBapunHon paboTbl BeHTunaTopa 3a 1 unu 2 yaca paboThbl.

Lar Ne 2 OnpepensieTcst TeNNOBOW NOTOK, BOCNPUHUMAEMbIN OrpaXkaaroLlen KOHCTPYKUMEN CTEH BEHTKaMephbl, B
3aBMCUMOCTM OT nnowaauM wm martepuana crteH. CpaBHMBAOTCA 3HA4YeHWs MNOTOKOB Tenna, BblAensieMble
BEHTUMNATOPOM M BOCMPUHUMAEMbIE OrpaxaaroLLUMMU KOHCTPYKUUAMU. Mpy NpeBbIleHNN NOTOKa BblAENEHNS Haz
NOTOKOM NOrMoLLEeHNs nepexoamm Ha war Ne 4.

Llar Ne3 CpaBHuBalOTCS MOMHbIE TENMOBble Harpysku, BblOENEHHblE BEHTUMNSATOPOM 3a Bpemsi paboTbl, U
CMOCOBHOCTL K MOTMOLLIEHUNIO Tenma CTeH 3a TOT e nepvog BpemeHu. [py HegocTatoyHON CNOoCOBHOCTM CTEH K
MOrnoLLeHNIo Tenna nepexogum Ha war Ne4,

Lar Ne4 BbluucngeTca HeoBXoOAUMbIN pacxod OXMaxaalowero Bo3ayXa AN CHATUS pacHeTHOro u3bbITOYHOro
noToka Tenna.

NPUMEPBI PACYETA

Mpumep 1. CtaHgapTHaA kKaMmepa U3 OWTYKaTypPeHHOro Kupnuya u 6eToHa
3apaHo
m BeHtunarop geimoyaaneHunsa Homep 10 B TEpMO-LUYMOU3ONMPYHOLLIEM KOXYXEe YCTaHOBIEH B MOMELLEHMUN CO
cnegyowuMn AaHHbIMK:
epa3mMepbl MOMELLEHUS.......ccevuveeereveniieeniienineennnenens .o AMXAMX3M()
*CTEHbI — OLUTYKATYPEHHbIE KMPMWUYHbIE TOMNLWUHOMN (B).....150 MM

*M0oM M NOTONOK - 6eToHHasa nnuTta TonwuHom (9)............ 150 mm
*BEHTUNALMN HET
sTEMMepaTypa Bo3ayxa B MOMELEHUN (tB.noM.)................ 50°C
eTEMMepaTypa CTeHbl BHYTPU NOMELLEHUS (tcT.nom.).......... 40°C
eTemnepartypa CTEHbI CHAPYXM (ICT.HAP.). ... vvevenvve v ieeinins 30°C
m Bpems paboTbl BEHTUIMATOPA .. uvvvevee v veniieanevenneanenannnn 2 vaca
= Temnepatypa nepemeltaemon cpenbl (tn.cp.).......cooeevenenn. 400°C
NocnepoBaTenbHOCTbL pacyeTa
Lar Ne 1

Mo Tabnuue 1 onpegensem g oT BeHTUnaTopa 3a 1 yac npu tn.cp. = 400°C; g = 2030 Bt
Tennosas Harpy3ka 3a Bce BpeMs aBapuinHon paboTbl BeHTunaTopa (2 4yaca):

Qsent 3a 2 vac = g X 2=4060 BT

Lar Ne 2

Onpegensiem TennoBon NOTOK, BOCNPUHMMaeEMbI 1 M’ orpaxgatoLen KOHCTPYKLMK:

g= a X (ts.nowm. - ter.nom.), Bt/m°

roe: a - koadppnumneHT Tennootaayum; a = 8,7 Bt/mM?K (cnpaBoYHMK)

q = 8,7 x (50-40) = 87 BT/M°

OnpepensieM TENIOBOW MOTOK, BOCMPMHUMAaEMbI BCEN NIOLLaAbH0 OrpaXaatoLLlen KOHCTPYKLUK:
Qsocnp.orp.koHeTp. = X Fros.orp.kon. = 87 x 80 = 6960 BT

Fros.orp.koH. = 80 M?

CpaBHuBaeM 3HaueHus1 Qeent 3a 24ac U Qsocnp.orp.KoHCTP.

4060 BT < 6960 BT

Pe3ynbTaTtbl pacyeTta

JononHuteneHasa BeHTUNAUUSA noMmeLLeHus He TpebyeTtcs. MNpoBepsieM CNOCOBHOCTb CTEH K MOrMOLLEHUIO
M36bLITOYHOro Tenna.

Lar Ne 3

OnpegensieMm TennonormnoLleHme orpaxaaroLLlen KOHCTPyKUmKn 3a 1 yac:

Qnorn.orp.koH. 3a 14ac = C X (tcT.nom.-tct.Hap.) X M, Kkan

roe:

C - TENNOEMKOCTb MaTepuana, kkan/kr°C, ckupn.,6et. = 0,25 kkan/kr°C (CnpaBoOYHUK)

M - macca orpaxxgatoLmnx KOHCTPYKLUMIA, Kr

Mkupn., 6et. = Fros.orp.koH. X Okupn. X Pkupn.

roe:

Fros.orp.kon. = 80 M?

prupn. = 1800 kr/M3 (CNpaBOYHUK)

Mkupn., 6et.= 80 x 0,15 x 1800 = 21600 kr

Qnorn.orp.koH. 3a 1uac = 0,25 x (40-30) x 21600 = 54000 kkan = 46440 BT

OnpegensieM TennonormnoLleHne orpaxaaroLLen KOHCTPYKUUKU 3a 2 Yaca paboTbl BeHTunatopa:
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Qnorn.orp.koH. 3a 2uac = 46440 x 2= 92880 Bt

CpaBHuBaeM 3HayeHust Qsenr. 3a 24ac U Qnorn. orp.koHeTp. 3a 2uac - 4060 BT < 92880 Bt

Pe3ynbTaTtbl pacyeTta

JononHuteneHasa BEHTUNALUA NOMeLLeHns He TpebyeTcs.

Mpumep 2. Kamepa n3 orHeCTOMKNX ceHaBUY NaHeneun

3apaHo

m BeHTunatop geimoyganeHus Homep 10 B TEPMO-LLYMOU3ONMPYIOLLIEM KOXYXEe YCTaHOBMNEH B NOMELLEHNN CO
cnefylowmnMm AaHHbIMU:

epa3mepbl NOMeLLeHus .. . ...4mx4mx3m(h)
*CTEHbI — CEHABUY NaHenu: OLI,I/IHKOBaHHaFI cTanb C /J,ByX CTOpOH TOJ'ILIJ,I/IHOM (6) ...... 1,5 Mm
OTHECTOMKMI 6a3anbT TOMWMHOM (O) ..vvvvvvvvnevenineennnes 50 mm
*MOJ1 U MOTONOK - OE€TOHHASA MANTA TONMWMHOM (D) ... .v e einie e venieeceeieane e aeeaneans 150 mm
*BEHTUNALMN HET
eTemnepartypa Bo3gyxa B MOMELLEHMM (TB.MOM.) ..vueernerineeenee e venveeeenenanecannananas 50°C
eTemnepartypa CTEHbl BHYTPU MOMELLEHUS (TCT.MOM.). .....oovvvreiiiiieeie e, 40°C
eTemnepaTypa CTEHbI CHAPYXKM (TCT.HAP.). ....oovireiieiet e et 30°C
m TemnepaTtypa nepemMeLaeMON CPEOBI (TM.CP-) «ev vt uririne et e eenetee e aee e eeeenea s 400°C
B BpeMs PaBOTBI BEHTUMATOPA . .. «.u ittt eu et it et et e et e e ret et et et e et ae e n e eenaaenaes 2 vaca
NocnepoBaTenbHOCTbL pacyeTa
LWar Ne 1

Mo Tabnuue 1 onpegensem g oT BeHTUnATopa 3a 1 yac npu tn.cp.= 400°C: g = 2030 Bt
Tennosas Harpy3ka 3a Bce BpeMs aBapuinHon paboTbl BeHTunaTopa (2 4yaca):
Qeent3a2vac=(q x 2 =2030 x 2 = 4060 BT
LWar Ne 2
OnpepensieM TENIOBOW MNOTOK, BOCMPUHUMaEMbINn 1 M’ orpaxgaroLlen KOHCTPYKLUK:
0= o X (te.nom. - tcr.nom.), BT/M?
roe:
a- KOSd)CbVILI,VIeHT Tennoortgayu, Bt/mM°K
ater. = 8,7 BT/M? K (cnpaBOYHMK)
acenas. = 20 BT/mM°K (cnpaBquMK)
(cenge. = 20 x (50-40) = 200 BT/M
geer.= 8,7 x (50-40) = 87 B1/m*
OnpepensieM TeNnoBOW NOTOK, BOCMPMHUMaEMbI BCEN NMOLLaAbI0 orpaxaatoLlen KOHCTPYKLUK:
Qsocnp.orp.koHcTp.= X Fnos.orp.koH.
Fcenps.= 48 M2; F6er.= 32 M°
Qsocnp.orp.koHeTp. = (200 x 48) + (87 x 32) = 12384 Bt
CpaBHuBaeM 3HaueHust Qsenr. 3a 2 yac M Qsocnp. orp.koHeTp. : 4060 BT < 12384 BT
PesynbTaTtbl pacyeTta
JononHntenbHasa BeHTUNSALMSA nomMelleHus He TpebyeTcs. [NpoBepseM CNOCOBHOCTb CTEH K MOMTOLLEHUNIO
n36bITOYHOrO Tenna.
LWar Ne 3
OnpegensieM TennonormnoLleHme orpaxaatoLLen KOHCTPyKumMKn 3a 1 vac:
Qnorn.orp.koH. 3a 1yac = C X (tct.nom.- ter.Hap.) X M, Kkan
roe:
C - TeNNOeMKoCTb Matepuana, kkan/kr°C,
Cou.ctans = 0,5 kkan/kr°C; pou.crans = 790 Kr/M> (CMPaBOYHWK)
C6asanst = 0 Kkan/kr°C;  p6asanst = 200 Kr/M°® (CIPaBOYHUK)
Fcenas. = 80 M°
M — macca orpaxgatoLein KOHCTPYKLUK, Kr
Mou.crans = 380 Kr (C y4eTOM 0GnEer4yeHHbIX METanIOKOHCTPYKLMIA, YCTAHOBIIEHHbBIX BHYTPY NOMELLEHNS)
Mé6azanst = 800 Kr
Qrorn.orp.koH. 3a 1yac = 0,5 x (40-30) x 380 + 0 x (40-30) x 800 = 1900 kkan = 1634 Bt
OnpenensieM TennonornoLleHne orpaxaaroLlen KOHCTPYKUUKU 3a 2 Yaca paboTbl BeHTundaTopa:
Qrorn.orp.koH. 3a 24ac = 1634 x 2 = 3268 Bt
CpaBHuBaeMm 3HayeHust Qeent.3a 2 vac U Qnorn. orp.koHceTp.3a 24ac : 4060 BT > 3268 BT
Pe3ynbTaTtbl pacyeTta
TpebyeTcst BEHTUNSALMS NOMELLLEHNS], TaK Kak M3bbITOYHbINM NOTOK Tenna paseH 396 BT:
[(4060 — 3268)/2 yaca = 396 BT)]
Lar Ne 4
Bbiuncnsem Heobxoamnmbln pacxod Bo3dyxa OXnaxaeHus Ans CHATUS pac4eTHOro n3bbITOYHOro NoToka Tenna:
L =Q x 3,6/ ce x pe X (ts.nom.- tct.nom.)
roe: Ce - TEMNOEMKOCTb BO3gyxa- 1, 005 kOx/kr°C
PB - MNOTHOCTbL BO3ayxa-1,24 kr/m®
L = 396 x 3,6/ 1,005 x1,24 x 10 = 114,4 m® /uac
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Mpumep 3. CTaHgapTHas KaMmepa C BEHTUNATOPOM 6e3 TepMO-LUYyMOU3OSNIMPYIOLEro Koxyxa, Tpebyrouias
SHAYUTEJNIbHOIro BO3A4yLWHOro oxnaxgeHusa

3apaHo

m BeHTnnaTtop abimoyganeHuns Homep 10 6e3 TepMO-LLIYMOU30NNPYIOLLETO KOXYXa YCTAHOBMNEH B MOMELLEHMMN CO
cnegyoLwnuMn AaHHbIMK;

*Pa3MEPDLI MOMELLEHMS. .. ... veecrieceiieieeiieeeeeineneneeneeennens - AMXAMX3M(D)
*CTEHbl — OLUTYKATYpPEHHbIE KAPMUYHBLIE TOMWMHOM (8)......evveee.. 150 mm
*M0J1 1 MOTOJIOK - OETOHHAA MANTA TONWMHOM (8)....vvvevvnevnn e, 150 mm
*BEHTUNALMUN HET
eTEMMepaTypa Bo3ayxa B MOMELLEHNN (1B.MOM.)....oueervieeniienaneennnnen 50°C
eTeMMepaTypa CTEHbl BHYTPU MOMELLEHUS (1CT.MOM.). v vveevnverinennns 40°C
sTEMNEPATypPa CTEHbI CHAPYXM (TCT.HAP.). e vevvviieeenievee e eene e 30°C
u BpeMsa paboThl BEHTUNATOPA ... ceun ettt atiae e et e eee e e eea e e aenes 2 vaca
m Temnepatypa nepemeriaeMomn cpeabl (T1.p.) «.ovveeviieinieiieiaieaenn, 400°C
NocnepoBaTenbHOCTbL pacyeTa
LWar Ne 1

Mo Tabnuue 1 onpegensem BenuYMHY ( OT BEHTURATOpPa 3a 1 Yac npu tn.cp. = 400°C: q = 21344 Bt
Tennosas Harpy3ka 3a Bce BpeMsi aBapuinHom paboTbl BeHTunaTopa (2 4aca):
QsgeHr. 3a 2 yac = 21344x2 = 42688 Bt
Lar Ne 2
W3 paHee npuBeaeHHoro MNMpumepa 1 npyHUMaem TensioBon NOTOK, BOCNPUHUMAaEMbI BCEW MoLaabo
orpaxgatroLen KOHCTPYKLUUMK.
Qsocnp. orp.koHcTp.= ( X Fros.orp.kon. = 87 x 80 = 6960 BT
CpaBHuBaeM 3HayeHusi Qsenr. 3a 24ac U Qsocnp. orp.koHcTp. : 42688 BT > 6960 BT
Pe3ynbTaTtbl pacyeTta
TpebyeTcs BEHTUNALMSA NOMELLEHNS, Tak Kak U3bbITOYHbIA NOTOK Tenna - 17864BT:
[(42688 — 6960)/2 yaca = 17864BrT]
LWar Ne 4
Bblumcnaem HeobxoauMbIN pacxof Bo3ayxa OXNaXaeHUsa AN CHATUS pacyeTHOro n3bbITOYHOro NoToka Tenna.
L =Q x 3,6/ ce x pe X (ts.nom.- tct.nom.)
roe: CB- TennoeMKocTb Bodgyxa- 1,005 k[hx/kr°C
PB- MNMAOTHOCTb BO3ayxa-1,24 kr/m®
L = 17864 x 3,6/ 1,005 x 1,24 x (50-40) = 5161 m*/yac.

BbIBO[

MpuMeHeHWe TepMO-LYMOU3ONMPYIOLLEro KOXyXa NO3BONISIeT 3HaUMTENIbHO CHU3UTb TENJIOBYIO Harpysky B
noMelleHMN BeHTKaMepbl, a B psAde crlyyaeB NPakTU4YECKM OTKa3aTbCs OT ChneuuaribHOro oxmnaXaeHus
BeHTKamepbl.
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*COM-BPAH
*COM-BPAB

COEOUHUTENb MATKUU
npoussoactea OOO«BE3A»

*020 «025 028 031 *035 +040 *045 *050 056 *063 *071 080 090 *100 112 125 140

HA3HAYEHUE

CoegunHutens msarkui COM-BPAH/BPAB npegHasHayeH Onsi COEOMHEHWS BEHTUMSTOPOB BPAH®/BPAB ¢
BO34yXOBOAAMU UNU KnanaHamu Ang npefoTBpalleHus nepegayn BUOpOHarpy3skum uUnu pes3oHMpyoLLEero cMnoBoro
BO3[ENCTBUS 9NEMEHTOB BO3AYLLUHbIX CETEN.

UCMONHEHUE
= COM 100 - obLLenpoMbILLIEHHOE
= COM 110 - obLienpomblwneHHoe TennocTonkoe (120°C — NOCTOAHHO)
= COM 120 - 0bLLEeNpPOMbILLNIEHHOE aHTUCTaTU4eckoe*
= COM 150 - 0bLLEeNnpOMbILLSIEHHOE MOPO30CTOoNKoe (A0 MUHYC 70°C)
= COM 200 - BbICOKOMPO4YHOE
= COM 210 - BbICOKOMPO4YHOE MOPO30CTOMNKOE
= COM 220 - BbICOKOMPOYHOE MOPO30CTOMKOE aHTUCTaTU4eckoe*
= COM 300 - KUCNOTOCTOMKOE
= COM 320 - KNCNOTOCTONKOE MOPO30CTOMKOE aHTUCTATUYECKOE*

= COM 400/600 - tepmocTorikoe (400/600°C — 2 yaca)
m COM 420/620 - TepmocTonkoe aHTucTatudeckoe* (400/600°C — 2 yaca)
= COM 700 - TepmocToikoe (300°C — NOCTOAHHO)

m* AHTuUcTaTudeckne coeamHutenim COM  (cepym 120/220/320/420/620) moryT ycTaHaBnmMBaTbCs BO
B3PbIBOOMACHBLIX 30HAX, B KOTOPbIX BO3MOXHO 0Opa3oBaHME B3pbIBOOMACHOW ra3oBOW Cpefbl BCEX KaTeropui u
rpynn no FOCT 31441.1-2011(EN 13463-1:2001).

KOHCTPYKLINA

Coegnnutens msrkmin COM-BPAH/BPAB cocTouT M3 cneumanbHOro pykaBa M MeTannmnyeckux riaHueB,
3aKpenmeHHbIX B pykaBe yepe3 obevankn. COM-BPAH/BPAB moryt nmeTb npsmoyronbHoe (KBagpaTHOE) wunu
Kpyrnoe cevyeHnue. ®naHubl MOryT ObiTb M3rOTOBMEHbLI U3 HEPXXaBEILLEN UM OLMHKOBAHHOW CTamnu, a Takke K3
ctanm CT3 ¢ NTakoKpacOYHbIM MOKPbITUEM.

MAPKMPOBKA
Mpumep:
Coegunntens msarkun COM 100; AnsS npuUcOeAMHEHUs1 K BEHTUNATOPY BPAH® Tnnopasmepa 063 Ha CTOpOHe
BCacblBaHus; maTepuan ¢pnaHua cranb CT3:
COM 100-BPAH-063A-C

0O603HayeHme: *COM X I
X*- cepusi
MpucoegnHaemoe obopyaoBaHue**: «<EPAH «BPAB

Tunopasmep npucoeamHsaemoro obopynoBaHus:
*020Y «025Y «028Y ¢031Y ¢035Y *040Y «045Y «050Y +056Y ¢063Y*071Y*080Y+090Y+100Y*112Y*125Y140Y
Y: A — yctaHoBka COM Ha cTOpoHe BcacbiBaHWSA
B — yctaHoBka COM Ha CTOpOoHe HarHeTaHus
Matepuan dnaHua: *C — crans Ct3
'H — HepXaBewLllaa cTalb
'u — OUMHKOBaHHasaA cTtalnb
= * Ceputo COM — cm. Tabnumuy 1.
m ** MoryT noctaenatbcs ans seHtunatopos OO0 «BE3A»: BUP BHP® «OCA® -BO,D,®
m  CneumanbHble TpebosaHnsa kK COM ykasbiBatOTCH AOMOHUTENBHO W COrMacoBbIBAOTCH C U3rOTOBUTENEM.
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e

Tabnuua 1

CoeguHuTtenb msarkun COM-BPAH/BPAB Ha cTopoHe BcacbiBaHUA
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200max
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CoeauHuTtenb msarkun COM-BPAH/BPAB Ha cTopoHe HarHeTaHuA
cepua 100 <110

020 025..125 140
7 d
12 oTB. 4 oTB.
’ ’ o o N
.‘ ‘- ~ 3 < ° ‘E’ N § n OQO §
I o] < @ N| ©
g < 8 (%) —| =
I I S 256 B i 1458 ]
lo| lo| | | ~ (|
A 5 ; g T o
150max 56,5 2x85=170 B1 | 9x168=1512
283

cepua *120...700

020...125 140
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A2
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i
618
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w
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=4
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®OH

*®OB 0 Q
®JIAHLUbI OBPATHbIE

npousBoactea OOO«BE3A»

*020 025 +028 0312035 *040 *045 «050 *056 *063 071 <080 *090 100 112 125 140
HA3HAYEHUE

dnaHubl NpegHasHa4vyeHbl AN COeAMHEHUsT paguanbHbIX BEHTUSTOPOB BPAH®/ BPAB c OTBeTHbIMU
BO34yxoBodamu. N3rotaBnuBatoTCa U3 OLMHKOBAHHOW UMW HepXKaBetoLLen cTarnwu.

FABAPUTHBIE U MPUCOEAUHUTENBHBIE PASMEPbI

®naHey Ha cTopoHe BcacbiBaHusA (POB)

020...125 140
3 | ~Nd
! n OTB.
4 1 % _ _____!_____ -
RS IdJ1500
| - T
|| | |
] 50
110 || 140
11x140=1540

Tunopasmep — ,, (o5 23 031 035 040 045 050 056 063 071 080 090 100 112 125 140
BeHTUnNATopa

D, MM 200 250 280 315 355 400 450 500 560 630 710 800 900 1000 1120 1250 [
Ds, MM 235 280 310 345 390 430 480 530 600 660 740 835 940 1050 1170 1285 [
d, MM 7 7 7 7 7 9 9 g g 9 9 9 9 9 12 12 10x16
n 8 8 8 8 8 8 8 8 8 8 8 8 16 16 16 16 44
Macca, kr 13 16 17 19 22 25 28 30 34 39 44 49 59 6,7 75 83 101
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®naHew o6paTHbIN Ha CTOpPOHe HarHeTaHus (POH)

020 d 050...125 140
+ /nors. O N eeeeeeeeny
," L d ;
N — — n .
< < Mk .| < s nome. | < 7 < ’?‘ ore
4 L T i B Rt 4
S B < & Fo1 B o < & N 4}
- - B
< = r He < Hr 1o
E= t e — -
_h t: | na3xt=B1 Lt Lt
B2 t1 nixt=B1 nixt=B2
B2
025...045
NcnonHeHune BEHTUNATOPOB! NcnonHeHune BEHTUNATOPOB:
Bce kpome *K1 «BK1(3) *K1 «BK1(3)
KnumaTtuyeckoe UcnonHeHue: Knumatuyeckoe ucnonHeHue:
Y1(2) SYXN1(2) sT1(2)
E 1 ] T L S ————
el d
2 - g ﬁ:' 1 < # NoOTB.
¢8 é “ra B Lo
4 oTB. N
- I 1 o — —
o Bs ]
t1 nixt=B1
B2
Tunopasmep ., o5 028 031 035 040 045 050 056 063 071 080 090 100 112 125 140
BeHTUNATopa

A MM 140 178 202 220 252 284 321 356 397 444 500 566 633 706 787 880 988
A1, MM 170 160 200 200 200 200 240 300 300 400 270 300 600 450 750 750 672
A2, MM 170 200 222 240 272 310 350 380 426 470 540 600 670 750 830 925 1040
Az, wmm [N 200 225 (241 (273 | 307 [ 340 (NN (NN NN (RN [N (U [ e e -
B, MM 255 326 363 400 455 513 575 644 720 802 901 1010 1133 1270 1425 1594 1460
B1, MM 170 240 300 300 400 400 480 600 600 700 675 750 1050 1050 1350 1500 -
B2, MM 283 348 383 420 475 538 604 668 749 830 941 1047 1170 1317 1463 1638 1512

Bs, wmm [0 348 385 420 477 535 596 [N I e e
9 9 9 9 9 9 12

d, MM 7 8 8 8 8 8 8 12 12 14

h, MM 25 20 27 27 34 50 60 45 44 47 58 58 49 62 73 75 75

t, MM 85 80 100 100 100 100 120 100 100 100 135 150 150 150 150 150 168

t1, MM 56,5 54 41 60 37,5 55 55 40 63 35 135 150 35 150 40 87,5 [W

n 12 14 14 14 16 16 16 22 22 26 18 18 26 24 32 34 30

ni 2 3 3 3 4 4 4 6 6 7 5 5 7 7 9 10 9

n2 2 2 2 2 2 2 2 3 3 4 2 2 4 3 5 5 4

Macca, kr o4 05 07 07 10 18 21 22 24 27 35 39 38 55 68 83 95
MAPKMUPOBKA

Mpuwmep:

dnaHel, obpaTHbI Ha CTOPOHE BcackiBaHUsA BeHTunsaTopa BPAH® Tunopasmepa 100; 13 OLMHKOBAHHOM
cTanu:

dJﬁB-lﬁO-%
O603HayeHune: *®OH +«DhOB |
Tunopasmep BeHTUNATOpPA:
*020 +025 +028 +031+035 ¢040 *045 050 056 063 071 080 *090 100 112 125 140
Matepuan: *H — HepxxaBetoLLas cTanb
Ll — oumHKOBaHHas cTanb

= CneumnanbHble Tpe6OBaHVIF| K dpnaHuam O6paTHbIM YKa3bIBalOTCA OONOJTHUTENIbHO U COrnMacoBbIiBAKOTCA C U3rOTOBUTENEM.
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3OHT

3 A

LL|

n

T

A

OT aTMOC(hepHbIX OCaaKoB

npousBoactea OOO«BE3A»

020 025 +028 031035 *040 *045 050 *056 *063 071 <080 *090 100 112 125 140

HA3HAYEHUE

[nsa skcnnyataumm Ha OTKPbITOM BO34yXe BEHTUMSTOPOB Cepuit BPAH® n BPAB npegycMoTpeHa 3awuTa ot
atMocdepHbIx ocagkoB:*30HT-BPAH «30HT-BPAB

FABAPUTHBIE U MPUCOEAUHUTENBHBIE PASMEPHI

b

=+ o+ % 4 B 3 4 3

A 1o

T it u

T L K

- - - - - m

4 \ H

4 a i

W . I

i S i S e i = i i =

~N

A
BPAH (BPAB)

[abapuTHble Tunopasmep 020 025 028 031 035 040 045 050 056 063 071 080 090 100 112 125 140
npucoeaMHMTENbHBIe A, MM 500 470 520 560 695 800 900 960 980 1094 1434 1534 1660 1757 2102 2294 2200
pa3mepbi B, Mm 380 320 360 380 492 551 600 670 658 734 1089 1089 1154 1193 1461 1588 1740
H,  mm 175 225 197 200 237 303 390 361 330 338 453 508 510 500 661 715 825
a, MM 256 326 363 420 455 514 575 644 720 801 900 1010 1133 1270 1425 1594 1460
b, mm 143 178 202 240 252 286 321 356 397 441 497 566 633 706 787 880 988
3OHT Macca, kr 25 26 279 32 47 70 94 97 126 154 196 232 345 381 554 724 1200
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MAPKWPOBKA
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Mpuwmep:
Bawwnta 3OHT-BPAH; Tnnopasmep BeHtunsatopa 063; 3alimnTta N3roToBneHa M3 HepXxaBetoLen cTanm:

30HT-BPAH-063-H

O6o3HaueHne: *30HT-BPAH +30HT-BPAB I I |

Tunopasmep BeHTURATOpA:
*020 025 028 *031 *035 *040 045 050 056 *063 *071 «080 090 ¢100 112 125 «140

Matepuan: *H — Hepxasetowas cranb
e|| — ounHKOBaHHas cTanb

= CneumanbHble Tpe6OBaHMﬂ k 3OHT YKa3blBaKOTCA OOMONMHUTENBHO U COrNMacoBbiBAOTCA C U3roToBUTENEM.

= 30HT-BPAH
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KO3bIPEK

SALLUNTA OT ATMOCO®EPHDbIX
O C A O K O B
npounsBoactea OOO«BE3A»

*020 +025 +028 *031°035 040 045 050 056 063 071 080 *090 100 112 «125 «140
HA3HAYEHUE

[ns akcnnyaTauuu W3Oenuss Ha OTKPbITOM BO3dyxe BeHTunsTopoB cepum BPAH®/BPAB ans
ncnonHeHms kopnyca [M90/J/T90 Ha CTOpPOHE HarHeTaHus NpegycMoTpeHa 3alimMta OT aTMOCHEepHbIX
ocagkoB - KOBbIPEK. [na sawwntel oT nonagaHuna B BeHtundatop ntuy KO3bIPEK cHabxeH ceTkon.
N3roTtaBnueatoT U3 OLIMHKOBAHHOW UMK HEPXXABEHOLLLEN CTanw.

FABAPUTHBIE U MPUCOEANUHUTENDBHBIE PASMEPHI

®

3awmTta KO3bIPEK Ha cTopoHe HarHeTaHuA BeHTunatopos BPAH /BPAB

L , A
T 1 e o & o o
4 b
4 N
T 4 u
4 b
r "
4 N
‘I ° l*
Tunopasmep ., o5 028 031 035 040 045 050 056 063 071 080 090 100 112 125 140
BeHTUNATOPA

A MM 193 218 242 260 292 358 385 428 469 514 574 640 705 796 865 970 1088
H, MM 303 366 403 440 495 585 639 715 792 872 975 1042 1207 1360 1505 1640 1556

L, MM 199 285 314 344 393 454 500 546 608 674 752 803 938 1057 1172 1267 1175
Macca, kr 1,3 3 43 35 43 65 65 7,8 93 12 15 20 23,6 335 41 534 39
MAPKMUPOBKA

Mpumep:

3awmTta ot ocagkoB KO3bIPEK Ha cTopoHe HarHeTanusi BenTunstopa BPAH® tunopasmepa 100; u3
OLMHKOBaHHOW CTanu:

KO3bIPEK-100-L

O6o3Ha4yeHue: *KO3bLIPEK

Tunopasmep BeHTURATOpA:
¢020 <025 *028 031035 040 *045 050 *056 063 *071 <080 *090 100 112 125 140

Matepuan: H — nepxaserowas crans
‘LI — OUMHKOBaAHHasA ctanb
= CneupnanbHble TpeboBaHus k 3awmTte KOBbIPEK yka3biBaloTcst 4ONONMHUTENBHO M COMMacoBbIBAOTCS C U3rOTOBUTENEM.
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KUB s

KUB-C
KUB-B

KOMMIODNEKT
BUEPOU3OJIATOPOB

.1 .2. .3 .4 .5 .6 .7

Bubpownsonsatopbl yctapesLuen cepum «JO» MMeOT psag HegOCTaTKOB:
* bonbllas Npocagka co3gaeT HanpsbkeHUs U obpbiBbl HA MTMOKMX BCTaBKax;
* HEpaBHOMEPHOCTb MPOCaAKN NPUBOAUT K OTKIOHEHUIO BEHTUNATOPA OT FOPU3OHTaNbHOW NIIOCKOCTY;
* MOBbIWEHHAsA CKITOHHOCTb K PacTsKeHUI0, MOXET MPMBECTU K ONPOKUOLIBAHUIO BEHTUNASATOPa OT BETPOBOW
Harpysku Ha ynuue v obpbiBy rmbKux BCTaBOK U Kabenen nutaHus.

sKMB mKMB-C mKMB-B — 310 cepusa komnnektoB BubpousonatopoB «BE3A» paspabortana pgns
YyNpoLLEeHNA NPOEKTUPOBAHNA U 3aKa3a C BEHTUINATOpaMm BPAH® n BPAB.

Kaxablh n3 KOMNIEeKTOB BKIOYaeT B cebS HY)KHOe KONMMYECTBO BMOPOM3ONSATOPOB U Kpenexa (rankm u
Wwanbel), Heob6XoAMMOro Ans MOHTaxa Ha pamy unu 6eTOoHHLIA No.

Komnnekt KMB npumeHsieTcs ONs BEHTUNATOPOB, paboTalwmx nNpu TeMnepatype OKpyxatowen cpenbl
[o MuHyc 40°C. [nsi BeHTMNATOpOB, paboTawwumx Npu Temnepatype OoKpyxakluwen cpeabl 40 MUHyc 60°C
npumeHsietcs komnnekt KUB-C. [Ons BeHTUNATOPbl B3pbIBO3ALLMLLEHHOIO WCMOJNTHEHUS NpeayCMOTPEH
komnnekt KUB-B, cooTBETCTBYHOLMI NO HAKOMEHUIO CTAaTUYECKOrO 3MekTpmuyecTBa, TpeboBaHmam EH-13463-1
(obopynoBaHue HeanekTpuveckoe Ansi B3pbIBOOMACHbLIX...). BeHTunaTopsl Tuna Y mMoryT akcnnyaTMpoBaTbCs
0e3 BnbpomnsonaTopos. [1nsa BeHTunatopos Tvna [IYB moryt npumeHaTbca komnnektol KUB.

BeHTUnAaTopsbl BPAH®, yCTaHOBJIeHHbIe Ha BUbpounsonatTopbl Tuna «4O» o n nocne WTOpMOBOro
BeTpa B C-lleTtepbypre.

Tun MakcumanbHas KonunuectBo KomnnekT Macca, AHKep 3a6uBHOM
KOMNnnekTa Harpyska Ha BUOPOM3ONATOPOB  Kpenexa Kr cTanbHOWM
KOMMEKT, Kr Mungo*
KUB-1 44 4 M6 0,2 ESA M6
KUB-2 60 4 M8 0,2 ESA M8
KUB-3 130 4 M8 0,3 ESA M8
KUB-4 270 4 M10 0,5 ESA M10
KUB-5 420 4 M12 1 ESA M12
KUB-6 630 6 M12 15 ESA M12
KUB-7 1000 10 M12 2 ESA M12

m * 3abuBHbIE aHKepbl Npoun3BoasaTcs komnanuamn: Fischer (FZEA), Mungo, Hilti, Sormat (LA, LAH), Wurth, DKC un
apyrumun. AHkepbl He BxogaT B coctaB KUB. Mpumepbl Hanbonee nonynspHbIX M AOCTYMNHbIX aHkepoB Mungo
npvBeaeHbl B Tabnuue.
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Komnnektauua BeHTunatopos BUK

Homep Tunopasmep BeHTUNATOpPaA
KOMMJIeKTa BPAH* BPAB*
1 *025 +028 <031 *020 +025 <028
2 035 031 +035 (750/1000 mMuH™)
3 *040 <045 <050 <056 +035 (1500 MuH™) *040 <045
4 *063 <071 <080 (8 1 6 monCcoB) *050
5 *080 (4 nontoca) <090.. *063
6 *100 <112 +080 (8 nontocoB)
7 *125 +080 (6 nontocoB)

m KomnnekTtauusa seHTunaTopos komnnektramu KUB npegnoxeHa ansg 1 cxembl UICNONHEHWSI BEHTUNSTOPOB
BPAH®/BPAB. [insi 5 cXeMbl UCTIONHEHNS] noabop KoMMsekTa Npon3BOgMTCSA MO CneunansHOMy 3anpocy.

MAPKWPOBKA

Mpumep:
Komnnekt Bubpounsonatopos KNB-C k BeHTURATOpY BPAH® Tnnopasmepa 063:

KWUB-C-4

O603HayeHue:
KB — AN aKcnnyaTtauum npu Temnepartype 4o MuHyc 40°C

*KMNB-C — gns skcnnyatauuv npy TemnepaType Ao MuHyc 60°C
*KMB-B — Oona BeHTUNATOPOB B3PbIBO3aLLMLLEHHOTO UCMOMHEHNS

Homep KoMNekTa: o1 o2 o3 o/ oF of o7

NPUMEP MOHTAXA

MoHTax BeHTUNATOpa Ha ynuue U B noMeLeHnm MoHTaX BeHTUNATOpa B NOMeLLeHUNn
HernocpeACcTBEHHO Ha OETOHHbLIN Non

Pama BeHTUNATOpa

BPAH/BPAB
Pama BeHTUnATOpa

BPAH/BPAB

Bubpoonopa

Bu6poonopa

OnopHas pama, U3roToBNeHHas
no mecty (wBennep)

' ANNNNNNN
ANNSSANNNY

oS
| M-

3aknagHas nnacTuHa
MoBepxHOCTL Nona
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cepus

FC-101/102

MPEOBPA30BATE/b YACTOThI FC101  FC-102

Cepus npeobpasoatener 4vactotel VLT® HVAC Drive FC-101/ FC-102 gaBnsieTcs yHMBepcanbHOM Ansd
MCMNOMb30BaHNs B CUCTEMaxX OTOMMEHMUS, BEHTUIIALUM U KOHOULMOHMPOBAHWS C BO3MOXHOCTbIO MHTErpauum B
BEPXHU YPOBEHb.

OKOHOMUS INEKTPOIHEPrun

KO 98%, dyHkuma «ABToMaTtudeckas OnTumusauus IHepronoTpebneHus». BcTpoeHHas B cTaHOapTHbIN
npeobpasoBaTtenb 4acToTbl YYHKUMSA aBTOMATUYECKON onTuMmsaumm aHepronotpebneHua (AOJ) obecneumBaet
onTUMarnbHOEe HaMarHu4vMBaHwe ABuraTens npu nobbix CKOPOCTAX M Harpyskax. bnarogaps gaHHoW dyHKLMK
3HepronoTpebneHune cHMxaeTca Ha 5-15% npu HENONHoOWM Harpyske.

MOHUTOPUHI 3HepronoTpedneHns

B03MOXHOCTb KOHTPOINS 3HEPronoTpebrieHns ¢ NoMoLLLI0 NpeobpasoBaTtener yactoTel VLT® HVAC Drive ans
3ajaHHbIX MepuodoB NoAcYeTa B yacax, OHSX UMW Hedensix.

TEXHUYECKAA XAPAKTEPUCTUKA
Tun FC-101 FC-102
Paboyee HanpspkeHne 3x380-480 B 3x380-480 B
YacTtoTa cetn 45-66 Ny 45-66 Ny
CreneHb 3aWuThbl *|P20 «IP21 «IP55 *IP20 +IP21 «IP55 *IP66
MakcumanbHasa AnvuHa MOTOPHOro Kabens
(3KpaHMpoBaHHbIN/HE3KPAHUPOBaHHbIN) 25/50 m 150/300 M
HopmanbHas neperpyska 110% B Te4eHue 1 MUHYTbI B Te4yeHne 1 MUHyTbI
Mogenb MowHocTb ABurartens, OnutenbHbIA Macca, ra6aputbl BxLLUXT,
KBT BbIXOAHOM TOK, A Kr MM
FC-101 FC-102 FC-101 FC-102 FC-101 FC-102 FC-101 FC-102 FC-101 FC-102
1P20/IP21 1P20/IP21
- P1K1 - 1,1 - 3,0 = 4,8 =
P1K5 P1K5 1,5 1,5 3,7 4,1 2,1 195x75x168
P2K2 P2K2 2,2 2,2 5,3 5,6 49 268x90x205
P3KO0 P3KO0 3,0 3,0 7,2 7,2 3,4 ' 227x90x190
P4KO0 P4KO0 4,0 4,0 9,1 10,0
PSKS PSKS 5 5 12,0 13,0 45 6,6  255x100x206  268x130x205
P7K5 P7K5 7,5 7,5 15,5 16,0
P11K P11K 11,0 11,0 23,0 24,0
! ! ! ! 7,9 23 296x135x241
P15K P15K 15,0 15,0 31,0 32,0 X 480x242x260
P18K P18K 18,5 18,5 37,0 37,5 95 23 334x150%255
P22K P22K 22,0 22,0 42,5 44,0 27 650x242x260
P30K P30K 30,0 30,0 61,0 61,0 245 27 518x239x242 650x242x260
P37K P37K 37,0 37,0 73,0 73,0 45 680x308x310
MpumeyaHue:
m [1ns gBuratenen cebilwe 37 KBT YacToTHble NpeobpasoBaTenu - No 3anpocy.
MAPKMPOBKA
Mpumep:
MpeobpasoBatenb YacTtoThl cepun FC-102 ansa perynnpoBaHus CKOPOCTU BpaLLEHWsT ABUraTens MOLHOCTLIO 7,5 KBT:
FC-102-P7K5
[ | [ |
O603HayeHune: oFC-101 «FC-102 |
Mopenb
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NCNOJNTIb3OBAHUE BEHTUIIATOPOB C YACTOTHO-PEIY/IMPYEMbBIM MPUBOAOM (YPIT)

3a nocnegHue 10 net ctoumocTb YPI1 3HAYMTENbHO CHM3UIIACb OTHOCUTENBHO LIEHbI BEHTUMSITOPHOIrO
obopyanoBaHus, a Takke CTOMMOCTU SHEPropecypcoB. Vicnonb3oBaHne BEHTUMNSATOPHbLIX CUCTEM CO 3HAYUTENbHbIM
3anacomMm MpOM3BOAUTENBHOCTM OTHOCUTENbHO MPOEKTHbIX MapameTpoB, CTano SKOHOMUYECKM HEBO3MOXHbIM
0COBEeHHO MNpu CTPOUTENbLCTBE 34aHMKA C BONbLUMM YUCNIOM CUCTEM. YMEHbLLUEHNE CYMMapHOW YCTaHOBOYHOMW U
noTpebnsaemon MOLLHOCTU BEHTCUCTEM SBMSIETCA OOHOW M3 rMaBHbIX 3aJadvy Mo ONTUMU3auUM NPOEKTUPOBAHUSA.
BaxHO MOMHUTb, YTO BEHTUNATOPHbIE CUCTEMbI SABNSAIOTCA KPYNHEWWMM noTpebutenem 3neKkTpo3Heprum B
WHXEHepPHbIX cuctemax 3aaHus. Belbop BeHTUnaTopos Ana pabotel ¢ YPI nmeeT onpeneneHHble ocobeHHoCTH,
CBsA3aHHble C napameTpamu paboTbl cuctembl MoTop-UPIl. B paHHom katanore BE3A ocHoBHasi 4acTtb
BEHTMNATOPOB MNpeanoxeHa ansi pabotbl coBmecTHO ¢ YPI — TpagmumoHHble rpadmkm BeHTUnaTopoB 6e3 YPTI
BblAeNeHbl OTAENbHO.

OnpepneneHne yCTaHOBOYHOW MOLWHOCTU ABUraTens

Knaccuuyeckass cxema UCNONb30BaHUA BEHTUNATOPOB MpednoniaraeT MOCTOSHHYK CKOPOCTb BpalleHus
paboyero koneca B criydae HEMOCPEACTBEHHOIO NpvBoAda oT Asuratens. [pu aTom notpebnsiemasi MOLWHOCTb C
U3MEHEeHNeM pacxofa MEHSIETCS MO W3BECTHOMY 3aKOHY W MMeeT [ANns BEHTUNATOPOB C 3arHyTbiMW Hasaj
rnionaTtkamu Korieca MakCuMym B pexxume, O6rM3KoM K pexxnMmy makcumarnbHoro aHadeHus Krm.

YcTaHOBOYHasi MOLUHOCTL ABUraTensi, NOCTaBMseMOro ¢ TakuM BEHTUNATOPOM, BblOMpaeTcsi, BO NepBbIX-
BbILLIE MakcMMarbHO MOTpebnsiemMon, BO BTOPbIX — C HEKOTOPbIM AOMOSIHUTENbHLIM 3anacoM ans Ge3onacHou
paboTbl. [Mocne Takoro Beibopa ABuraTens obbIYHO OKa3biBAETCH, YTO YCTAHOBOYHAst MOLLHOCTL Ha 10-30% Bbilwe,
YyeM pearnbHO noTpebnsemas BEHTUNATOPOM MOLLHOCTb, YTO MpuUHMMaeTcsa noTpebutenem kak gormpkHoe. [Mpu
ucnonb3doBaHum YPI1 gaHHOe npaBuio MOXHO M3MEHUTb U MCMOMNb30BaTb BEHTUMATOP Ha pasHbIX pexumax c
pa3HOol YacTOTOW BpaLleHus, A0MycKaeMow BbiOpaHHbIM ABUraTenem U npoYHOCTbIO Koreca.

YMeHbleHne rabaputoB o6opyaoBaHus

PaccmoTpuM npumep, korga HeoOXogMMO NonyYnMTb OoNnee BbICOKOE [OABMEHUE WM pacxod Ha yxe
BblOpaHHOM BeHTUNsATOpe. OOblMHasa paboTa NpuM MOCTOSIHHOW CKOPOCTM BpaLLEHMS He MNO3BONSET LOCTUYbL
TpebyeMmbix 3HAYEHUI, XOTSA 3anac MOLLHOCTU ABUraTens ectb. 1o knaccuyecknm npasmnam HEOOXoAMMO BbiOpaTh
BEHTUNSTOP GonbLuero pasmepa unmn ¢ 6onee MOLLHbIM ABUratenem ns-3a HeobxoaMMoro NoBbILLEHUS CKOPOCTY.
Bnarogapss ucnonb3oBaHuto YPI n3 BEHTUNATOpa MOXHO «BblkaTb» Ooriee BbICOKME MapameTpbl, nogHumast
CKOpPOCTb BpaLlleHus. Mpu aToM neperpyskn auratenst MoXeT He NPOUCXOAMUTb, TaK Kak noTpedbnsemasi MOLWHOCTb
BEHTUNSATOpPa B TpebyeMOM pexume HWKe YCTaHOBOYHOW MOLLUHOCTU gABuratend. ®dakTtnyeckoe 3HaveHue
«yBENVYEHHOW» CKOPOCTU oOnpedensercsa no crneuuanbHOM nporpamme, HO Mpu 00s3aTenbHOM KOHTposne
NMPOYHOCTHBIX CBOWCTB KOeca 1 BO3MOXHOW neperpysku asuratens. Ecnu npyn atom HeT xecTkoro TpeboBaHus K
MUHMMM3aLUKM NOTPebnsiemMon MOLHOCTH, TO BO3MOXHO NEepPenTn K BEHTUMNSTOPY MeHbLLEero rabapwra.

PacwmpeHue BapnaHTOB Bbi6opa Npu NpoeKTUMpPOBaHUMU

[aHHbIn npuem «dopcupoBaHUsA 4acTOThbl BpalleHna paboyero korneca C yBenuyeHueMm notpebnsemon
BEHTMMNATOPOM MOLLHOCTM» A0 YCTAHOBOYHOW MOLLHOCTW ABUraTens npu Belbope BEHTUNSTOPOB CTan OCHOBaHWEM
Ons npeactaBneHnsa aspouMHaMUYECKNX XapakTepUCTUK MNO-HOBOMY. BMeCTO NpMBbIYHBLIX KPUBbLIX AaBreHUsa npu
NOCTOSHHOW YacTOTe BpaLleHUs Koreca B KOOpAuHaTax pacxod-AaBrieHne B KaTarore BrnepBble nokasaHbl JIMHUK
paBHbIX 3HAYEHUN YCTAHOBOYHOW MOLUHOCTU. BbIBOp BEHTUNATOPOB Tenepb He NPUBS3aH K OYEHb OUCKPETHbIM
3HAYEeHMAM CUHXPOHHOW ckopocTu asuratenen (3000-1500-1000-750 o6/MuH), a MMeeT HaMHOro 60onbLUnA
AvanasoH. brnarogaps yBenvyeHuto Yncna BapuaHToB TOYHOCTb BbiIOOpa BEHTUNATOPOB MOXET ObITb 3HAYNTENBHO
yBenuyeHa. [NaBHOe npeumMylecTBo wucnonb3oBaHnss YPI — obecneuntb SKOHOMUIO MOTpebnsieMon
BEHTUNATOPOM 3HEprum — BblIbOp BEHTUNATOpPA C MakcumanbHO BbicokuM Kl B Tpebyemon paboyen Touke. Npu
ucnonb3oBaHun YPI Ha oamH Tpebyembli pexum pacxon-AaBreHne MOoXeT ObiTb HamgeHo 10-20 pelueHwuin
BMECTO AByx-Tpex 6e3 YPIl. [ns noucka Bcex BapuaHTOB Bblbopa HeEOOGXO4MMO MCMONb3oBaTb CheunanbHY
nporpammy VEZAFAN.

YMeHbLIeHue noTpebnaemMon MOLWHOCTHU

OcHoBHas NpobrnemMa — yMeHbLUEHWE SHEPronoTpeOneHnss BEHTUIMALNOHHBIMU CUCTEMaMu- MOXeT ObiTb pelleHa
TONbKO COBMECTHLIMW YCUINUSIMM MPOEKTUMPOBLLMUKA, NPOM3BOAUTENS 000pyaoBaHWS U MOHTaxHWUKa. [poekTaHT
CerogHsi Npu NPOEKTUPOBaHMM CUCTEM AOIPKEeH 6ornee TOYHO M OTBETCTBEHHO paccyMTbiBaTb adpognHaMmyeckme
napameTpbl CeTU, JONyCcKaTb MMHMMAarbHbIE 3anackl pacxoda, He npesbiwatowme 2...5%. NponssoanTtens obs3aH
obecneyntb KayeCTBEHHOE MW3rOTOBMIEHME BCEX 3NeMEHTOB 000pygoBaHUA C BbICOKUMMW 3HEPreTU4eCcKUmu
nokasatensamv M Mnpeasiokntb ONTUMAaIbHbIV BapuaHT BEHTWUNSTOpa Ha 3afdaHHble napamMeTpbl. BaxHbin war B
3TOM HanpaeneHuu- npumeHeHne apuratenen ¢ YPI. CerogHsa nosBNsieTCA BO3MOXHOCTb Noabupate BEHTUNSATOP
c nobbiMn NpeabsBNEHHbIMU K Hemy TpeboBaHusimu (no wymy, KIMM, rabaputam m macce) npakTU4ecku Ha
paboumint pexum. MOHTaXHWKM OOMKHbI Ka4eCTBEHHO cobpaTb cUcTeMy WM rpaMoOTHO BbinonHuTL MHP, B 4em
HeOoLleHMMYIO NOMOLLb OKaxeT Takke YPT1.
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OKOHOMMYECKMI acneKT 3IKOHOMUM IHEPrumn

CTOMMOCTb 3HEpPrumM MMeET IKCMMyaTaunOHHYIO U KanuTarnbHYK COCTaBASOLLYIO.

MopkntoyeHne 1kBT MowHocTn B PO (kan. 3atpatbl) ctomT oT 500 go 2000 $ CLUA, 4To BMecTe C y4eTOM LiEHbI
pacnpefenutensHoro obopyaoBaHUs npeBbillaeT pasHuly B LeHe 6onee 9KOHOMHOrO BeHTMRSATOpa,
obopynosaHHoro UYPIl1. [dononHuTenbHbli 9dEKT 9SKOHOMUM AaeT pacyeT noTpebneHns aHeprun -
aKcnnyaTauMoHHble 3aTpaTbl. AkoHoMUS Beero 1 kBT/uac (cpegHsia ueHa 0,1$) npu 12 yacax B feHb 1 pabote 300
[OHen B roay naet exerogHo 360 $ gonnapos, YTO OKynaeT CTOMMOCTb CaMOW BEHTUNSAITOPHON cUcTeMbI 3a 3-5 ner.
Mpumep - cpeaHss aKOHOMUSA Npu ucnonb3oBaHuM YPI Ha BeHTMRATOpax MOLWHOCTBLIO 15-22 kBT cocTaBnseT He
MeHee 2-3 kBT. CtommocTb BeHTUnATopa ¢ YPI mowHocTeto 15 kBT He Gonee 5000%. Bo3MOXHbI BapuaHThl,
korga npumeHeHue YPI1 no3BonuT ncnonb3oBaTth ABMraTenb MeHbllero rabapura (15 emecto 18,5 nnm 30 BMecTo
37).

3awwmTa gBUraTens oT neperpysok

[euratenb camas goporasi YacTb BEHTUNATOPA, TPYAHO PEMOHTUMPYETCH Y MOXET BbIATU U3 CTPOS Aaxe npu
HanU4uMM NPOCTENLLMX 3aLLUUTHBIX YCTPONCTB OTKNIOYEHUS MO NPEBbLILLEHUIO NOTpebnsaemoro Toka. Micnonb3oBaHue
OBuratenen 3aBbllUEeHHOW YCTAaHOBOYHOW MOLLHOCTbIO B BEHTUMSATOPAX Bbi3BaHO HEOOXOAMMOCTBIO MaKCUMarbHO
YMEHbLUUTbL PUCK Neperpesa u 3amblkaHus obmoTok. NMeperpesB ABuratens 3aBUCUT HE TOMBbKO OT noTpebnsemon
MOLLIHOCTU, HO U OT OKpYXXaloLLen TeMnepaTypbl BO34yxa, HanpsbkeHUst MMTatoLWwen ceTn, MexaHn4Yeckmnx aedekTos
CaMOro BeHTMNATOpa, NMOALWUMHMKOB M T.N. Kak BMOHO M3 MepeyHs, eCTb MHOXECTBO CyObeKTMBHbIX (haKkTOpOB
TpebyoLwmX yBENMYEHUS YCTAaHOBOYHOW MOLLHOCTU, YTO MPUBOAMT K HEOOXOOUMOCTU pa3HOro ypoOBHS 3anaca oT
5% po 20% npw Bbibope aBuratens. Ons BEeHTUNATOPOB AbIMOyAaneHus, paboTalwowmx KpaTKOBPEMEHHO Mpu
MyCcKO-Hanago4YHbIX WUCMbITAHMAX M B YCIOBMSAX BO3HUKLIEro noXapa, gBuraTenu BbIOMpalTCs C HEKOTOpoW
neperpyskon (He 6onee 10%).

BaxHon ocobeHHocTbio YPI1 saBnseTca ¢yHKUMS BCTPOEHHOW [OUArHOCTWKM paboTbl ABuratens c
NMOCTEMEHHbIM  YMEHbLUEHMEM  CKOPOCTU NpPWU  ONacHOM  MpeBbIUEHWW  Harpysku And  COXpaHeHus
pabotocnocobHOCTN cuctembl. [MpocTon nNpumep - Ha OOBLEKTE M3-3a HEKAYECTBEHHOrO TPaHCMOPTUPOBAHUA U
MOHTaXa KOMneco BEHTUMSATOpa 3aJeBano 3a HEMOABWXKHbIN 3MeMeHT Kopnyca, YTO CO3[aBaro MOBbILIEHHYO
Harpy3ky Ha gsuratenb. YPIT camocToaTenbHO CHM3MM CKOPOCTb BpalLeHWUst ANs YMEHbLUEHUS Harpysku, nocne
Yero HanagyuKku BbISICHAMNW U YCTPaHWUW NPUYUHY, COXPaHUB BEHTUNATOP.

Mporpamma pa6oTtbl YPI1 ¢ BeHTUNATOPpaMKu B pexume 1Y

OcobeHHocTb cuctem 1Y — ucnonb3oBaHve 60MbLIMX U TAXKENbIX BEHTUNATOPOB. Mpu noxape BbigensieTcs
MHOrO AbiMa 1 pacxod yaansemon AbiIMO-BO3A4YLWHOMW cMecun 00bliYHO cocTaensieT 20000-50000 m>luac. Hannune
BbiCOkOM Temnepatypbl (0o +600°C) genaeT HEBO3MOXHbIM WCMONb30BaHUE NErkMx pabdoumx Konec ¢ marnom
TonwwmHon meTanna. MNpu 3anycke TSHKENbIX BEHTUNSATOPOB — BPEMSs NMycka ABWraTens 3HauyMTenbHO pacTeT, YTo
co3gaeT [fAnuTenbHble BbICOKME NyckoBble TokW. CTaHOapTHble 3nemeHTbl 3awmnTtbl (MycKOBble pene) He
paccuuTaHbl Ha paboTy C ANUTENbHBLIMU Neperpy3kaMmyv M OTKMYalT BEHTUMAATOP Npu nycke. Vicnonb3oBaHue
nepepasMepeHHbIX MYCKOBbIX pene Ans 3anycka BeHTunsaTopa Y aenaeT HEBO3MOXHbIM 3aLUUTY ABUraTtens aaxe
B cnyyasx peanbHon neperpysku. OB6blMHOE OWNBOYHOE pelleHne COCTOUT B WUCMONb30BaHUN UMEHHO
nepepasMepeHHbIX NYCKOBbIX YCTpoucTB. B coctaBe YPI1 peanusoBaHa nporpamma, no3BOMsiOLWAs He TOMbKO
caoenatb «Msarkuin nyck» 6e3 neperpysku gsuratend u noaBoauMbIX kabenew, HO Takke pasnuyaTtb paboTty
BEHTUNSTOPA MpW HapacTaloLwen Harpyske npu neperpese oOMOTOK B YCIOBMSX pearibHOro noxapa OT SBHbIX
owmnbok nogkntoveHus. MNMporpamma padotsl YPI B pexume 1Y HagexXHO KOHTPONMPYET BEHTUMSITOP B YCIOBUAX
peanbHOro noxapa.

MHoropexumHoe ucnonb3oBaHue BeHTunaTopos [1YB

CncteMbl yoaneHnss AbiMa npu Mnoxape UMeKT o4yeHb bonbluve pacxodbl W, CregoBaTenibHO, KpaunHe
rooMo3gkn. PasmelleHne B 3gaHnM OBYX HE3ABUCUMMbIX CUCTEM — OBLLEOOMEHHON BbITSHXKHOW BeHTunsAuum (OB) n
aBapuiHon BeHTunauuu (OY) poporoe yaooBONbCTBME, Tak kak Habop o060pyaoBaHMA U BO34YyXOBOAOB
nybnunpyeTtcs, KpOMe TOro UCNOMb3YKTCH «30M0Thble» B MPSIMOM CMbICNe KBagpaTHble MeTpbl nnowaaun. Bo mHorux
cny4vasix (napKuHru, cknagbl, TEXHUYECKNE U NPOU3BOACTBEHHbIE NOMELLEHNS) BO3MOXHO coBmelleHne cuctem OB
n Y. O6bl4HO pacxoabl B cucteme OB mMeHbLUe, yem B cucteme 1Y 1 nonHasi npoM3BOANTENBHOCTb BEHTUMASATOPA
He ucnonb3yeTcsa. MNpu mncnonb3oBaHun YPI1 BO3MOXHO 3anporpammupoBaTb ABE U Gonee (UKCMPOBAHHBIX
ckopocTen Ans paboTbl B HECKONbKUX pexumax. [lepeknioyeHve npovs3BOAMTCA MO BHELHEN KoMaHge oT
yrpaBnsiioWenn CucTemMbl MPOCTbIM  3aMblKaHMEM  OMpederieHHbIX KOHTakToB. HeobxoauMma TwarenbHas
WHAMBUAyanbHasa Hanagka Kaxaown Takon cuctembl. CneumnanbHble KnanaHbl, OTCEeKalLLmMe YacTb HEUCMNONb3yeMbIX
BETBEN BO34YyXOBOAOB MNpV MOXape W OTKpbIBaWLME MPAMOW BbIXO4 AbIMOBbLIX Fa30B MWMO [NyLUMTENER,
HeobxooMMbIX MpU exeaHeBHon paboTte, Tawke paspaboTaHbl M BbinyckatloTcs dupmon «BE3A». Cnegyet
OTMETUTb, YTO 3anpeTa Ha MOCTPOEHUEe COBMELLEHHbIX 2-X PeXMMHbIX cucteM (QYB) B HOpmax NpoekTMpoBaHuWS
HeT, U BEeHTUNAUMSA MNAPKUHIOB MHOMMX KPYMHbIX OMUCHBLIX KOMMMEKCOB CMpPOEeKTUPOBaHa MMEHHO MO TakoMy
npuHUMnNYy.

[na ucnonb3oBaHua B npoekte 6oraTtbix Bo3amoxHocTen YUPI B npoekte HeobxoanMO OONOMNHUTENBHO K
rpacpmyeckum matepmanam Katanora 03HakoMUTbLCS ¢ nporpammoin nogdopa VEZAFAN. ObyyeHune pabote ¢ UPT]
BO3MOXHO Kak CaMoCTOATENbHO Mo gokymeHTauun «BE3A», Tak u Ha chneuuwanbHbiX OOHOOHEBHbIX Kypcax,
Hanpumep B komnanum JAHOOCC.
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B coctaB YPI1 BxoguT nonHoueHHbln MK ¢ Habopom nporpamm, yCTPOMCTBOM BBOAA-BbiBOAA [aHHbLIX U
pasnUYHbIMKU BapuaHTamMu MOAKIMIOYEHUS BHELWHUX NpubopoB. Npu OTCYTCTBUM 3HAHWA U OMNbITa UCNONb30BaHUE
mozenen YPI moxeT npuBecTH K BbIBOAY U3 CTPOS Kak camoro YPT1, Tak n BeHTUnatopa.

OcHoBHbIe pexumbl ucnonb3oBanHua YPI ¢ BeHTunaTopamu:

m [naBHbIN NycKk ABUraTtens ¢ nocneayroLen NoCTOStHHON ANarHOCTUKOM ero paboThbl.

m PaboTta BeHTUNATOpa C MakcMmarnbHO AOMYCTUMOM MOTPebnseMon MOLLHOCTbIO C OOAHOBPEMEHHOWN 3alLUTOM

asuraTens oT neperpysku.

m PaboTa BeHTMNATOpa Ha HECKOJTbKMX 3apaHee HaCTPOEHHbLIX CKOPOCTAX BpalleHus B pexumax OB n [1Y.

m [lopgoepxaHune B cMCTeEME MOCTOAHHOINO pacxoda W/unu AaBrieHus U /MM MOLLHOCTM MO BHELUHEW KOMaHze.
OcobeHHO BaxHO cerofHsa B cucteMax nognopa I npu HeobxogMMocTn orpaHMyeBaTb AaBrieHWE BENTMYNHOMN
150-200[Ma anga npegoTspalleHus 610KMPOBKN 3BaKyaLMOHHbIX ABEPEN.

MPUMEP NPUMEHEHWSA NPEOBPA3OBATEJEW YACTOTbI B NA-CUCTEMAX

Mcnonb3oBaHue npeobpasoBaTenen YacTtoThl (MY) no3BonseT npoekTupoBaTh 6onee shPeKTUBHbIE peELLEHUS
ONS cucTeMbl MoAnopa Bo3gyxa.

MY Oynet perynupoBaTtb NPOM3BOAUTENBHOCTL BEHTUNATOPA NOANoOpa, NogaepXkvueasi NpU 3TOM MOCTOSIHHBIN
nepenag AaBleHUs!, Kak B HOpMarbHbIX YCIOBUSIX, Tak 1 NPY Ype3BbIHaHOW CUTYaLMN.

Wcnonbaysa MU - koHTponnep n anddepeHumnansHble gaTyvku AaBrneHud, npeobpasoBatenb YyactoTel 6yaet
NnoadepXuBaTb YCTAHOBJIEHHOE 3HaYeHWe [aBleHus,
HE3aBNCMMO OT COCTOSIHUSI OABEPEW NECTHUYHON KNEeTKK
(OTKPBITO/3aKPLITO).

Takmm obpasom, Y wmMoryT ObICTPO WM3MEHATb
CKOPOCTb BpalLeHUs BEHTUNATOpa AN KOMMeHcauuu
U3MEHEHWs [OaBrieHWsi, npegoTBpawas nonagaHue
ObiMa Ha INeCcTHWYHy Kknetky 6e3 3HauMTenbHOro
nosbiweHns pJaenenus. [lpu 3atom obecneymBaeTcs
OTCYyTCTBME [dblMa Ha BCEM MNPOTSHXKEHMU MNyTu
3BaKyauumm.

NamepeHne p[paBneHUss OOMKHO OCYLLECTBNSATLCH
anddepeHumnansHelM - JaTYMKOM  OaBfIEHUS  MeXAay
NECTHUYHOWM KNETKOW W BHYTPEHHUMWU MNOMELLEHUSIMU
30aHus.

MY moxeT 6bITb NOAKMYeH K BMS 3gaHus ¢ nomoubio MHTepderica RS-485 (nnu gpyrmx nHTepdemncos - cm.
onuun), NM6o NocpeaCcTBOM “KECTKOM CBSI3U” C CUCTEMOM MOXapoTyleHus (4To Goree npeanoyvTUTENbHO Ans
CNy>x6 No KOHTPOJTKO YpEe3BbIYAMHbIX CUTYaLUIA).

B atom cnyyae dyHKuMM 3anycka, GrOKMpOBKM WIMOEpPOB, ynpaBfeHus OT LuTa MOXAapHOW CTaHUMU MOTyT
ObITb 0DecneyeHbl NocpeacTBOM BO3MOXHOCTEN M4,

Mcnonb3oBaHue npeobpasoBaTenel 4acToThbl B cUCTEMAx MOANOPa Bo3ayxa AaéT criegyrolime npevmMyLLecTsa:
e ABTOMaTU4eckoe noOAAepXxaHue Tpebyemoro nepenaga [AaBrieHWsi, BCREACTBME Yero nyTu 3Bakyauuu
NoAAepXuBaroTcs cBOOOAHBIMM OT AbiMA U ABEPU HA NIECTHUYHYIO KNETKY OTKpbIBaAOTCHA 0€3 Ype3aMepHbIX YCUIUi
« Jlerkast 6GanaHcnpoBka CUCTEMbI
» CHWXKeHMEe aKyCTUYECKMX LLYMOB
e CHWXEHMe MNyCKOBbIX TOKOB [0 HOMWHAmbHbIX 3HAYEHWA SMEeKTPOABUraTens, YTO MO3BONAET YMEHbLUUTb
KanutanbHble 3aTpaTbl HA 3MEKTPUYECKME MOLLHOCTU U pacnpedenuTenbHble YCTPOUCTBA ANst CUCTEM noAnopa
BO3gyxa
*B0O3MOXHOCTb MOHUTOPMHIa CUCTEM MOANOpa Bo3ayxa no uHrepdencam RS-485, Ethernet

Cneuundukauma oCHOBHOro o6opyaoBaHuUsA

n/n HaumeHoBaHue N3rotoButenb 3aka3Hou koA KonuyecTtBO

1 MpeobpasoBaTenb YacToThbl Danfoss B 3aBMCUMOCTU OT 1
VLT® HVAC Drive FC102 MoLLlHocTu MY

2 Onuusa VLT® AHanoroBble BT 130B1143 1

BXoAbl/Bbixogbl MCB 109

3 AuddepeHunanbHein gatumk 3
nasnenus, 4-20mMA

PekomeHayemoe o6opyaoBaHue
n/n HanmeHoBaHue U3rotoButenb 3aka3Hou Koz KonuuecTtBO

Onuua VLT® 24 VDC onuus
pesepBHoro nutaHmsa MCB 107 Danfoss 130B1108 1
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CtpykTypHasa cxema ynpasneHus MNO-cucremon

YCIIOBHHE OBO3HAYEHUA
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NPUMEP NPOrPAMMUPOBAHKA

Homep napameTtpa
14-22

1-20
1-22
1-23
1-24
1-25

1-29*
4-12

4-14
3-41
3-42

1-73**

0-10
0-12
1-00
1-06
1-71
3-11
3-15
3-16
3-17
4-10
4-19
5-01
5-02
5-10
5-11
5-12
5-13
5-30
5-31
5-40.0
5-40.1
5-41.0
5-41.1
5-42.0
5-42.1
26-00
26-01
26-02
26-14
26-15

26-16

26-24
26-25

26-26

26-34
26-35

26-36

20-00
20-02
20-03
20-05
20-06
20-08
20-12

MapameTtp
C6poc napameTpoB Ha 3aBoACkMe

HoMuHanbHasa MOLLHOCTL
HoMuHanbHOe HanpskeHue
HomMuHanbHas yactoTa
HomuHanbHbIM ToK
HoMuHanbHas ckopocTb

ABTOMaTuyeckas agantaums gsurarens

MuHumanbHas CKOPOCTb BpaLlleHusa

MakcumanbHas CKOpOCTb BpaLleHusi
Bpewms pasroHa
Bpewms 3amegnexus

lMogxeart Ha nety

AKTMBHbIN Habop

CBA3b HabopoB

Pexum koHdurypuposanus

Twn noaknoveHVs aBuraTens
3agepxka 3anycka
PurKcMpoBaHHas CKOPOCTb
McToyHuk 3apaHus 1

McTouHuk 3agaHus 2

McToyHuk 3agaHus 3

HanpasneHuve BpalleHunsa gsuratens
MakcumanbHas BbixogHasi YactoTa
Knemma 27, pexum

Knemma 29, pexum

Lindoposon Bxog DI 18

Lindposon Bxog DI 19

Lindoposon Bxog DI 27

Lindposon Bxog DI 29

Knemma 27, undpoBoii BbIXoa,
Knemma 29, umdpoBol BbIXOA
Pene dyHkumn

Pene dyHkumn

3agepka BKIOYEHWs, pene
3agepxka BKIIOYEHNS, pene
3agepKka BbIKIIOYEHWS, pene
3agepKka BbIKIIOYEHWS, pene
Knemma x42/1, pexum

Knemma x42/3, pexum

Knemma x42/5, pexum

Knemma x42/1, min 3ag./o6p. cBsA3b
Knemma x42/1, max 3ag./06p. cBs3b

Knemma x42/1, noct. BpeMeHu hunbTpa

(nopaBneHne NnoMex gatyvka)
Knemma x42/3, min 3ag./obp. cBsA3b
Knemma x42/3, max 3aa./obp. cBsi3b

Knemma x42/3, noct. BpeMeHu hunbTpa

(nopaBneHve NnoMex gatyvka)
Knemma x42/5, min 3ag./06p. cBA3b
Knemma x42/5, max 3aa./obp. cBsi3b

Knemma x42/5, noct. BpeMeHu hunbTpa

(nogaBneHve NoMmex garymka)
McTounuk OC 1

En. nam. nctouxuka curdana OC 1
McTouHuk OC 2

En. nam. ncrouxuka curHana OC 2
McTouHuk OC 3

En. nam. ncrouHuka curdana OC 3
En. nam. 3aganus/curHana OC

TpebyeTcsA ycTaHOBUTb

[2] Initialisation — HMUManNu3aums, Nnocne yCTaHOBKWN 3HaYEHUS
BbIKMIOYUTB U 3aTeM BkNoumnThb MY (cbpocutes B 0)

XX KBT - ¢ wunbguka (nacnopTHov Tabnunyku agsurartens)

xx B - ¢ wunbauka (nacnopTHow Tabnuyku aBuratens)

xx 'Y - ¢ wunbavka (nacnopTHov Tabnuyku ABuraTens)

XX A - ¢ wunbayka (NacnopTHoW Tabnuyku aBuratens)

xx O6/MVH - ¢ Wwunbauka (nacnopTHOW Tabnuykun gBuratens)
[2] Enable AMT - ans 3anycka agantaumn yctaHosute [2], Ha nynbTe
«Hand on», no 3aBepLueHun — «Ok» 3Hay. cbpocuTcs [0]
[10] My - B 3@BMCUMOCTY OT NPUMEHEHUS (PEKOM. AN BEHTUNATOPOB)
[20] - pekomeHayemMasi MMHUManbHasa CKOPOCTb AJ1si HACOCOB
[50] 'y - pekomeHayeTCs YCTaHOBUTL HOMUHAMBHYIO CKOPOCTb
[10] B cekyHaax

[20] B cekyHpax

[1] — MoaxsaT Ha NeTy Npu Npocagke HanPsPKEHWUs!, UMW Npy
BKITIOYEHMM B MOMEHT KOraa Harpyska amneKkTpoasuratens Bolberaet
[9] Heckonbko Habopos

[0] Het cBsian

[3] 3amKHYTbIV KOHTYP

[0] HopmanbHoe (o yacoBow cTpenke)

[0] B cekyHaax

[0] Ty

[0] He ncnonbsyetca

[0] He ncnonb3yetcsa

[0] He ncnonbsyetca

[0] Mo yacoBow cTpenke

[50] 'y

[0] Bxog,

[0] Bxog

[8] Myck

[23] Bbibop Habopa 6uT 0

[0] He ncnonbsyetca

[0] He ncnonb3yetcsa

[0] He ncnonb3yetcsa

[0] He ncnonbsyetca

[5] Pabota

[0] He ncnonbsyetca

[0.01] B cekyHaax

[0.01] B cekyHAax

[0.01] B cekyHaax

[0.01] B cekyHaax

[1] HanpsikeHune

[1] HanpsixeHne

[1] HanpsikeHune

[0

[500]

[0.05] B cekyHAax
[0
[500]

[0.05] B cekyHAax

[0]
[500]

[0.05] B cekyHAax

[9] AHanoroBbin Bxoa x42/1
[72] Na

[10] AHanoroBbivi Bxog x42/3
[72] Na

[11] AHanoroBbivi Bxog x42/5
[72] Na

[72] Na
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MpumeyaHue:

= * Ecnu npeobpasoBaTtens 4acToTbl yNpaBnsieT rpynnoi BEHTUNATOPOB, TO napameTp «1-29» (ABToMaTuyeckas
ajanTtauus), BbICTaBnATb HEHYXHO. MNMapameTpy «1-01» BbicTaBute 3HaveHue 0 (U/f).

= ** Ecnu npeobpasoBaTenb YacToThl YNpaBnsieT rpynnon BeHTUNATOpoB, To napameTp «1-73» (Mogxsat Ha neTy)
paboTtaTb He 6yaeT. BeictaButh [0].

m  [lpoBepbTe nMpaBuNbHOCTL paboTbl U HampaBrieHVWe BpaLleHUsl Bamna, B PyYHOM pexuMe HaxaB Ha naHenu
«Hand On» (ganee NOTEHUMOMETPOM MaHENM UK CTPENKamMm), MO OKOHYaHUN HaXXMUTe «Auto Onx»/.

m [lpumep HacTpoeuHow Tabnuubl NPMBOOUTCSA OS] O3HAKOMITEHUSA U MOXET ObiTb M3MeHeH B npouecce NHP n
aKcnnyartaumm.
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cepus

MCD-201/202

YCTPOUCTBO MJIABHOIO MNYCKA

YcTpowcTBa nnaBHOMO Mycka - copT-cTapTepbl — 3TO 3MEKTPOHHbIE NMPUBOPLI, PerynupyoLlimMe HanpsbkeHune,
nogaBaemoe Ha gsuraTtenb, obecnevvBas nNpy 3TOM MMaBHOE yBenMyeHue/yMeHbLUEHNEe CKOPOCTW OBuraTens B
MOMEHTbI NMycKa N TOPMOXeHUS. [TpUMEHAOTCS YCTPOMCTBA NaBHOMO Nycka VLT® MCD dupmbl «Danfoss».

YcTtporictBo nnasHoro nycka (YII), B oTnuume oT npeobpasoBaTtesnsi 4acToTbl, MO3BOMSET NULWb MJIABHO
pasorHaTb WNM OCTaHOBUTbL ABuraTenb. [lpu 3aTOM perynupoBaHue CKOPOCTW BpalleHWss B 3aBUCUMOCTU OT
TEXHOMOrMYeCcKoro npouecca MOXeT OCYLUeCTBASATbL TOMbKO npeobpasoBaTtens yactotbl. Y[ npumeHsaioTca B
OCHOBHOM B LENSAX CHWXEHUS MYCKOBbIX TOKOB C 7...9 o 3,5...4 BenWYMH HOMMHAaNbHOrO TokKa ABuratens B
3aBNCUMOCTM OT NPUMEHEHUS.

[MpumeHsieMble YCTPOWCTBA NMaBHOrO nycka VLT® MCD ¢dupMmbl «Danfoss» obnagaroT LUMPOKMM CNEKTPOM
PYHKUUIA 3alLMT ABUraTens, a Takke MMelT BO3MOXHOCTb NnoakntoveHus nHtepdgenca ceasm Modbus RTU.

TEXHUYECKASA XAPAKTEPUCTUKA

Pabouee HanpskeHue 3x200-440 B
YacTtoTa cetun 45-66 'y
HanpsixeHue ynpaBneHus Ha knemmax YMNIM 24 B (DC/AC) unu 110-240 n 380-440B

OcHOBHbIe mogenu 007 015 018 022 030 037
MowHocTb aBuratens, KBt 7,5 15 18 22 30 37
MpumeyaHue:

m [Ina gBuratenen cseblwe 37 KBT ycTponcTBa NfaBHOMo nycka rno 3anpocy.

MAPKUPOBKA

Mpumep:
YCcTponcTBo nnaBHoro nycka cepum MCD-202 ansa ynpasneHnst MyckoM gsuraTesis MOLWHOCTbIo 18 kBT:

MCD-202-018

O6o3HaueHne: *MCD-201 «MCD-202 I
Mogenb
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CXEMbI

NOAKIKOYEHUA OBUTATENA
B EHTWIN ATOPA

‘-Iepes n peoﬁpasoBaTenb 4acCTOThbl
Cinceoll Tpexdpashuii Baop
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ABC PE

—

SAUMTL
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)| }PEI }
o2 [ 3] s5[[12] 18
SKpAHAPOBAHHEAM / il 2 13 P npeoﬁpim‘:
apMUPOBaHHDI kabient Danfoss VLT 2800
b Vv W PE
% | 97 [ 98 [ 99 | | 7
YCTaHOBKA YacTOTHOrC
K anexTponpHecay npeobpasosatens
BEHTWIATORA O MECTY

Yepes copt-ctapTtep MCD-201

CwnoBoll TpexdasHbii BBO
10 NPORKTY enexTpoobopyL0BaHHs
[PE N A B C] aBTomar oy
5 4 T’d o5 1- asHbiA Ynpagneria
—4
apToMar S
3_wm Ha BKIOHeHme
BEHTWNATOpa
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u L2 11
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N
f PE
L [ [ e |
K anexTponpusoay
BeHTHIIATOPA
Mpumeyanue:

m [laHHblE CXeMbl ABNAIOTCS
n3rotoBuTens.

Hanpsmyto 6e3 npeobpa3zoBaTens 4acToTbl
Cunoson TpexdasHblil BBOA,

ABC PE

[L1 [L2 [L3 [PE ]

OpQHOCKOPOCTHbIE ABUraTenn

NOAKIYEHNE NO CXxeme NoAKIOYEHNE MO CXeme
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§al . JT
SNEKTPOHHLIA
1- hasHeA AsTomar
perynarop AT
0 1- thasHIA
‘F VRS -
15/25/40
\ -
‘ N
| N
- N
1 PE
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K ogHotasHoMy anexTponpueogy
BeHTWNATOpa

npumMepom. MoaKtoYeHne YTOUHSETCSA U MPOU3BOAMTCS CTPOro MO AOKYMEHTaLMUM
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LLICAY-BOB

W KA ® bl CUNCTEMBbI
ABTOMATUYECKOI'O YNPABINEHUA
ans CUCTEM obLeoomMeHHOM
BeHTUNAL UM (OB)
npou3BoAcCTBa OO0OO«BE3A»

UHICAY-BOB |75

HA3HAYEHUE

LWkadchbl LUCAY-BOB npegHasHayveHb! A4S aBTOMaTUYECKOro ynpaBneHus BEHTUNATopamun pagnansHbiMy
KPbILUHBIMU B MOCTOSHHOM peXume.

KOHCTPYKLUA

Kopnyc wkadga umeet creneHb 3awwmtbl *IP54 1 «IP65 no FOCT 14254.

MuTaHue WwKagoB OCyLLECTBASETCS OT CeTU NepeEMEHHOro TpexdasHoro Toka yactoton 50 M4, C HOMUHAMNBHBIM
HanpsixkeHnem 380 B.

CeTeBon dmaep, CUIOBbIE BbIXOAbl BEHTUNATOPA U BHELUHME CBSI3N BBOASTCS B LWIKad Yyepes repMOBBOAbI,
CTaHOapTHO pacnosioXeHHbIE HA ero BEPXHEN CTEHKe.

LLkach ocHalleH 3anupaemMoin asepLen, Ha KOTOPOKW YCTaHOBIEHbI OpraHbl ynpaBneHns n nHaukaumu.

CTaHgapTHO B cucTeMe npenyCcMOTPEHbI:

m BO3MOXHOCTb BKITHOYEHUS U OTKINIOYEHUS C NTMLIEBON NaHenu noboro BeHTUNsSTopa

= Knemmbl AUCTaHUMOHHOIO ynpaBneHust Ansa ogHOBPEMEHHOro nycka Bcex BeHTunatopos (MAY), nepekntoyarenm
KOTOPbIX Ha NULEBOW NaHenu wkadga ycTaHoBNeHb! B nonoxeHue «Y» (QUcTaHUUOHHOE yrnpaBreHue)

m VIHOWKaLMs BKIIOYEHUS 1 aBapun 451s KakOoro BEHTUNATOPA Ha naHenu wkada

m O6GLUMIA cMrHaNM3upyoLWmMin cyxol KoHTakT «ABAPUA» (3aMbikaeTcs Npu aBapum ftoboro U3 BEHTUNSTOPOB)

m LLikad nmeeT BXof NOXapHOW curHanusauum

m BknioyeHus oT BHELUHEro Cyxoro KOHTakTa

m 3alumTa OT KOPOTKUX 3aMbIKaHUIN U Neperpysok B ANEeKTpUYeCcKux Liensax

= YnpaBneHue KrnanaHom ¢ NpMBOAOM TUMa «OTKPbITO-3aKPbITO»

Mpeob6pasosatenn uyactotbl (YPI1) B wkKadgax
LICAY He ycraHaBnueatwTca. Wx  ycTaHoBka
npou3BoauTCA B HEMOCPEeACTBEHHOM 6nm3ocTn OT

3KpaHMpOBaAHHOIO kabens). TexHuueckue
XapakTepucTuKn npeoGpasoBaTeneM 4YacToThbl
AONMXKHblI COOTBETCTBOBaTb TUMY W  Mapke

BeHTMNATOpa. [nuHa kabens oT npeobpasoBaTens
YacToTbl OO BeHTunAtopa He Gonee 75m (40m ans

IKCIMNYATALUUA

Wkadpbl aBTOMaATUKM W ynpaBneHus MOryT
3KCMyaTupoBaTbCs B YCMOBUSX YMEPEHHOIO MU
xonogHoro knumata (YXJ1) 3-4 un 4-oi kateropum
pa3melleHus no FOCT 15150.

ABuratensa BeHTUNAToOpa W no.q6upa|0Tc;| no
HOMMHaNbHOMY TOKY ABUraTens BeHTunstopa!

Ycnosus akcnnyataumm:

sTemnepaTtypa oKpyxaroLien cpeabl

- oT +1 po +35°C anga 4-n kateropum pasmeLleHunst;

- oT MyHyc 60 go +40°C gnsa 3-i kaTeropum
pasmeLLeHms.
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Mpumep:

Lkad aBTomatumkm LUICAY-BOB aons ynpaBneHus:

 AByms BeHTUnaTopamu BPAH90 ¢ 3-¢asHbiM ABuratenem HoMmMHanbHoOM molHocTelo 1,5 kBT, yncno nomntocos 6;
* ogHUM BeHTUnsaTopamm BPAH90 ¢ 3-dhasHbiM aBMratenemMm HoOMMHannbHOM MOLLHOCTBIO 5,5 KBT, ynMcno nontocos 4;
WMcnonHeHnne kopnyca WCAY - IP54; knumatudeckoe mcnonHeHve YXI14; B KOMNMEKT NOCTaBKM BXOAMT MynbT
ONCTaHUMOHHOMO YMNpaBrieHnsi; MpegycMOTpeHa BO3MOXHOCTb MOAKMHOYEHUS K CUCTEMe Aucnetyepusauum no
npotokony MODBUS RTU:

LUCAY-BOB-3-1,5/6M2+3-5,5/4M1-0-IP54-2-AY-A

MpumeyaHue:
m’ Mcnonb3yeTca ons ynpaeneHust ogHogasHbIMK ABUraTensmm
n? Ucnonb3ayeTca ansa ynpaeneHus TpexdasHbiMy ABUratensmm
wl [lns BEHTUNATOPOB MOLLHOCTLIO A0 15 kBT
n’ [lns BEHTUNATOPOB € TpexdasHbiM ABUraTeneM MOLLHOCTLIO OT 15 no 22kBT
u° [1Ns BEHTUISITOPOB C TpexdasHbIM ABUraTeNeM MOLLHOCTLIO OT 15kBT 1 BbilLe
N [na ogHodbasHbIX ABUraTenemn, MakcumarsnbHo - 9 WT;
ansa TpexdasHbIX ABuratenen, MakCuMarnbHO - 4 LT, MOLLHOCTbIO Kaxaoro Ao 11kBT (no 45kBT ans
BEHTUNSITOPOB C Npeobpa3oBaTeniem 4acToTbl)
= Ons aKcnnyaTaumm B Knumatudeckux ycrnosusax YXJ13 npegycmatpvBaeTcs BHyTpeHHU oborpeBaTens wkada,
ynpaBnsiemblii LUIMTOBbIM TEPMOCTATOM. OTO NCMOMHEHNE BO3MOXHO TOSLKO B kopryce wkada IP65.
= CneumansHble TpeboBaHus k wkady LLCAY ykasbiBatoTcs AONOMHUTENBHO U COMMacoBbIBAOTCS C
MN3roToBUTENEM.
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CXEMbI NOAKNKOYEHUA LLCAY-BOB
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BeHTUnATOp C NycKkom 3Be3Aa-TPeyronbHUK

ABapus
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OMPOCHbLIN NUCT

OTNpaBnsiTb B kKOMMep4Yeckun otaen pmpmbl «<BE3A»
dakc:+7(495)626 9902 Ten..+7(495)223 0188 e-mail: veza@veza.ru

LLikach cuctembl aBTOMaTnyeckoro ynpasnenus LLICAY-BOB
Ans cuctem obuweobmeHHon BeHTUnsuum (OB) npousBoacTea «<BE3A»

MapkupoBka BeHTUnsiTopa (cornacHo Katanory «<BEHTUJTATOPLI PAONAJIbHBLIE «BE3A»)
LLUCAY-BOB-

KOJIn4ecTBO, WIT

KoHTakTHOE nunuo:

OpraHuszauus:
Ten.: dakc: e-mail:
PervoH (ropop): jaTta:
Hy)KHoe OTMEeTbTEe 3HAKOM «V» UJTN YKaXUTe 3Ha4YeHue
HOMUHarnbHasaA MOLLHOCTb, kBT1/ yncno nontocos
KOJIMYecTBO
y
aBuraTtenb M
ynpasneHue T
Vv
C
KONMM4ecTBO

NPYXUHHBIA BO3BpaT/220B

NPYXUHHBIN Bo3BpaT/24B

KnanaH TMN NpmBoAa «OTKPbITO-3aKpbITO»/220B

«OTKPbITO-3aKpbITO»/24B

0e3 anekTponpmneBoaa

cTeneHb 3alWmThbl IP54
kopnyca LLICAY IP65
KNMMaTmn4yeckoe YXI3
MUCMOJIHEeHne YXI4

nynbT ynpaBneHus

noaknw4yeHne K cCucteMe gucnetryepusaumm

CneumnanbHble TpeboBaHuUS:

3aKas4uk:

(nognucek) (9.1.0.)
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cepus

LLICAY

W KA ® bI CUCTEMBbI
ABTOMATUYECKOI'O YNPABJIEHUA

ans cucTtem NPOTUBOALIMHOM

BeHTUNALUMU (nAB) ; . .
npou3BoAcTBa OOO«BE3A»

HA3HAYEHUE

Wkadbl LUCAY ansa cuctem NpoTUBOABIMHOM BEHTUNALMN NpeaHa3HaYvYeHbl AN ynpaBneHns BEHTUNATopamu:
= AbIMoydaneHus - «lLCAY-BOY>»
= 4ns nognopa Bo3ayxa - «WWCAY-BIO»
m ABOVHoro gencteus - «LLICAY-BOYB»

KOHCTPYKLUUA

MuTaHue WkadoB OCYLLECTBNSAETCS OT CETU NepeMeHHoro TpexdasHoro Toka yactoton 50 4, ¢ HOMUHanNb-
HbIM HanpsikeHnem 380 B. CeTteBon domaep, CUNoOBbIE BbIXOAbl BEHTUNATOPA U BHELLHME CBA3WN BBOAATCA B LKA
Yyepes repMOBBOAbI, CTAHOAPTHO PaCMOSIOXEHHLIE HA HUXHEN cTeHke. LLkad ocHalleH 3anMpaemoln ABepLEN, Ha
KOTOPOM YCTaHOBIEHbI OpraHbl ynpaBneHus n MHANKaLmm.

CtaHgapTHO B cuctemMe npeaycMoTpeHO:
= BO3MOXHOCTb BKMOYEHUS 1 OTKItoYeHUs ¢ nuuesor naHenu LLCAY nioboro BEHTUNATOpa B MECTHOM pexnme.
= B aBTOMaTMyeckom pexunme - BKITHOYEHMS U OTKIIOYEHUS BEHTUIATOPOB NPOUCXOAMUT MO CUrHasy NnoXapHOW Cur-
Hanuaauum unun oT nyrnbTa QUCTaHUMOHHOro ynpaenenus (MOY).
= VlHOMKauus BKITIOYEHMS U aBapym A4Sl KaXKO0ro BEHTUNSATOpa Ha nuueson naHenu LLICAY.
= Cyxom koHTakT «cABAPUA» (3aMblkaeTcs nNpu aBapum BEHTUNATOPA).
= Cyxom koHTaKT «PaboTa» (3ambikaeTcs npu paboTe BEHTUNATOPA).
= Lkad nmeet Bxoa noxapHon curHanusauum (H.O. cyxon KOHTaKT - Npu NoXape 3aMbIKaeTCsl, HanpsbkeHme nuta-
HWsi co cTopoHbl LUCAY ~220B).
= 3aLUTY OT KOPOTKMUX 3aMbIKaHWU 1 NEPErpy3oK B SNEKTPUYECKMX LiensixX (aBTomMaThbl 3awwmTel 6€3 TennoBoro pac-
uenutens).
= YNpaBneHue orHe3agepXmnBatoLumMm KnanaHamm n knanaHamu gsiMmoyaaneHus. IHankaumsa oTKpbITUSA N 3aKpbl-
TUS Kakaoro krnanaHa Ha nuuesor naHenn LLICAY, a Tak e obuas kHornka onpoboBaHust.
= [Ing TMna ynpaBneHnsi ABuMratenem «4acTtoTHbIN Npeobpa3oBaTesb», HENOCPEACTBEHHO CaM YacTOTHbIN Npeob-
pasoBaTenb B LWKag He yCTaHaBNMBaETCa U NpnobpeTaeTcs oTAeNbHO Mo cyeTy. VIX ycTaHOBKa Npou3BOANTCH B
HenocpeacTBEHHOM 6IM30CTM OT BEHTUMSATOpA. [InMHa kabens oT npeobpasoBaTens 4acToTbl 4O BEHTUNIATOPA He
bonee 75 M (40 M onst 9KpaHUMPOBaHHOTO kabens). TexHM4YecKkne XxapakTepucTUKu npeobpasoBarenier 4acToThbl
AOMKHbI COOTBETCTBOBaTb TUNY U Mapke ABUraTensa BeHTUNATOPa U NoaobuparTcs No HOMUHANbLHOMY TO-
Ky ABUratensi BeHTunaTopa!

QKCMNYATALUA
Wkadpbl LUCAY moryT skcnnyaTupoBaTbCs B YCno- Ycnosus skcnnyaTaumu:
BUSIX yMepeHHoro u xonogHoro (YXI1) knumata 4-i sTeMNepaTtypa okpyxatLen cpebl ot +1 go +35°C.

kateropuu pasmelleHums no FOCT 15150.
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MAPKWPOBKA

Mpuwmep:

Wkach LICAY-BOY ansa ynpasneHus:

* NBYMS BEHTUNSATOpamu abiMoyaaneHus BPAH-AY ¢ asuratenem mowHocTelo 11kBT 1 yucnom nontocos4,

* Tpems BeHTUnatopamu BPAB-[IY ¢ guratenem mowHocTtbio 7,5 KBT 1 yncnom nontocos 6;

* ABYMS KrianaHamu ¢ NpuBOLAOM MpPYXUHHbIN Bo3BpaT/220B,

e TpEMS KrnanaHamm ¢ NPUBOAOM «OTKPbITO-3aKpbITO»/24B;

McnonHenme kopnyca LWWCAY - IP54; knumaTtunyeckoe ucnonHenune YXJ14; B KOMNNEKT NOCTaBKN BXOAUT MynbT AUC-
TaHLUMOHHOrO ynpaBrfeHusl; NpegyCMoTpeHa BO3MOXHOCTb MOAKIIOYEHMS K CUCTEME OUcreTyepm3anmm no npoTo-
kony MODBUS RTU:

LUCAY-BOY-11/4T2+7,5/6M3-2K1+3K4-1P54-2-0Y-AO

O603Ha4yeHue: *LLICAY-B1Y - ynpaeneHvie BeHTunsitopamu OY
*lLICAY-BI[ - ynpaeneHve BentunsTopamm Mo
*lLICAY-BYB - ynpaBneHnue Bentunstopamu 0YB

BeHTURATOP: (npy nepeyncriennn Yepes sHak «+»)

*N/PAN

N/P - mowHocTb Asuratens. KBT / Yacno nomntocos

A - Tun ynpasnenus apuratenem: I — npsimon nyck

*Y — npeoBpasosarens 4acToTh
*T — nyck 3Be3na-TpeyronbHuK >
N - KONIMYECTBO BEHTUMSTOPOB YKa3aHHOM MOLLHOCTY °
KnanaH: (npu nepeuncnennn yepes sHak «+»)
K1 — npyxuHHbIA BosepaT /220B (orHesamepmsatoLLmii)
*NK2 — «oTkpbITo-3aKpbITO» /220B (AbIMOyAaneHns)
¢ K3 — npyxuHHbIN BosBpaT /24B (orHesagepXuBaroLLmii)
e K4 — «oTkpbITo-3aKpLITO» /24B (ObIMOyaaneHus)
*0  — 6es anekTponpueoga
N - KONUYECTBO KnanaHoB
CteneHb 3awuTbl kopnyca LLUCAY: «|P54 «[P65
KnumaTtuyeckoe UCMOMNHEHUE: 2 — VX4

I'IyJ'IbT ONCTaHUWMOHHOIO yrnpaBlieHNA:
1Y — komnnektyetca
*0 — He KomnnekTyeTCA

lMopknoyeHne k cucteme gucneTtyepusanmm no npotokony MODBUS RTU:
«[1 — npegycmoTpeHo
*0 — He npegycMoTpeHo

MpumeyaHue:

«' Tun ynpaBneHnsa MoXeT NPUMEHATLCA AN4a ABuraTenemn, MoLWHOCTbo 4o 15kBT.

=2 Tun yrnpaBneHnsa MOXeT NPUMEHATLCA AN ABuraTenien, MOLWHOCTLIo oT 15 go 22 kBT.

= MakcymarnbHoe KOfIM4ecTBo yrpaBnsemMblX BEHTUNATOPOB — 6 LT, MOLLHOCTbLIO Kaxgoro Ao 11 kBt
(0o 45 kBT onst BEHTUNSATOPOB C NpeobpasoBaTeniem 4acToThbl).

= CneumnanbHble TpeboBaHus Kk Wwkady LUCAY ykasbiBalOTCsl AOMOMHUTENBHO M COrMacoBLIBAOTCH C
W3roTOBUTENEM.
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MPUMEP CXEMbI BHELLUHMX COEQUHEHWA
OBenyiBacMos
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MpumeyaHue:

= * ABTOMAT 3aLLmTbl SF2 ycTaHOBMEH AN pexuma nyckoHananku, cornacHo tpebosaHmi CI 31-110.2003. MNpwu
BBOJE B 9KCnnyaTaumio yCTaHOBUTb NepeMblyKy Ha Knemmbl 20 1 21.
m ** KT1 (pene BpemeHn) yCTaHOBMEHO ANs 3aAePKKN BKITOYEHUSI NO NoXapHoMy curHany Ha 20-30 ¢, cornacHo

TpeboBaHmn CI17.13130.2013 nyHkT 7.20. [Ina BeHTMnsTopoB [, npy HannymMm aBTOMaTUYeCKON CUrHANbHOM No-
cnefoBaTenbHOCTU YCTAHOBUTL NEPEMBbIYKY Ha KnemMMbl 22 1 23.
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OMPOCHbBLIN NUCT

OTNpaBnsATb B KOMMepYeckuin otaen pupmbl «<BE3A»
dakc:+7(495)626 9902 Ten.:+7(495)223 0188 e-mail: veza@veza.ru

LLkacp anekTpoaBTOMaTmkm LLICAY
ana cucrtem nportmBoabiMHon BeHTUnsauuum (MAB) npousBoacTea «<BE3A»

MapkupoBka BeHTUNsaTopa (cornacHo Katanory «<BEHTUITATOPbLI PAOVAJIIBHBIE «BE3A»)
LLICAY-

KOonmn4yecTBo, WIT

KoHTakTHOE Nunuo:

OpraHusauus:
Ten.: dakc: e-mail:
PervoH (ropop): para:

Hy)KHoe OTMEeTbTe 3HAKOM «V>» UJTN YKaXuUTte 3Ha4yeHue

LLUCAY- BLlY - ynpaenenue seHtunatopamu Y

Tun LLUCAY LLUCAY- Bl - ynpasnenne seHtunstopamu M4

LLCAY- B[1YB - ynpaeneHue sentunsatopamu [1YB

HOMWHaInbHasi MOLLHOCTb, KBT/ Yncno nontocos

KONM4YecTBO
aBuraTtenb Y
yrnpasrneHune M
T

KONM4YecTBO

NPY>XUHHBI BO3BpaT/220B

NPYXUHHBIN BO3BpaT/24B

KnanaH TMN NpmBoaa «OTKPbITO-3aKpbITO»/220B

«OTKPbITO-3aKpbITO»/24B

0e3 anekTponpueoaa

cTeneHb 3alunThbl IP54
kopnyca LLICAY IP65
KnumaTunyeckoe VX4
MUCrosiHeHne

nynbT ynpaBneHus

noaknw4yeHne K cCucteMe gucnetyepusaumm

CneumnanbHble TpeboBaHuUS:

3aKas4uk:

(nognuceb) (.1.0.)
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OHEPIO3®®DEKTUBHbIE BEHTUITATOPDI

Komnanuns «BE3A» camocTosATenbHO paspabaTtbiBaeT M npou3BoauT paboume koneca Ans KPbILWHbIX,
paguanbHbIX M OCEBbIX BEHTUNSATOpPoB. HoBble Mogenu KpbiwHbiXx BeHTunatopoB KPOC/KPOB ¢ paGounmu
konecamu 61 n 91 (KM oo 75%), gononHunu paHee npumeHsieMmble mogenu 6 n 9 (Krpn oo 68%), TeM cambiM He
Tonbko yBenudeH KM, HO 1 yBenu4yeH BbIGOp BEHTUNATOPOB Ha paboyyo TouKy. TOYHOCTbL BblGOpa 3HAYUTENBHO
yBenMuMnacb, 4YTO NO3BOMNSET CHU3UTL O0bLiMe YCTaHOBOYHbIE MOLLHOCTM B npoekte. Pabota no paspaboTtke
BeHTUNATOpoB ¢ 6onee Bbicokum K npogomkaetca. CobctBeHHas nabopatopus ¢ aTTrectoBaHHbIM B 2009 roay
CTEHOOM AN UCMbITaHUS BEHTUNSATOPOB no3sonuna nposecty 6onee 300 ncnbiTaHUIM pasHbiX MoAernen OCeBbIX,
paguanbHblX U KPbILWHBLIX BEHTUMSTOPOB — pe3ynbTaTbl HOBbIX pa3paboTok nokasaHbl B JaHHOM KaTarnore.
BeHTUnATophbI, B KOTOPbIX MPMMEHEHbI HOBbIE PELLEHUS, OTMEYEHbI B KaTarnore kak «QHeproadeKTMBHbIE».

Pacxopn aneKkTpo3HeprM BEHTUNSTOpaMu ONpeaenstoTcs TPeMsi OCHOBHBIMU MOKa3aTeNnsaMu:;

m 1 KIN[ anektpogsuratens

(knaccbl adhdpekTuBHOCTU *EFF1 *EFF2 *EFF3 no 2008r 1 HoBbie knacchl *IEL ¢IE2 IE3)
m 2 KMN[ npumeHeHHOW aspoanHammudeckomn cxembl (0T 60% 0o 75% y pasHbix npounssoauTenen) rpynna FEG
m 3 3anac npu nogbope xapakTepuCcTUKN BEHTUNATOPA Ha paboyyto TOUKY NpoekTa (Yucno moaenen).

WToroBeli napameTp aHeproadyeKTMBHOCTU pacCuYNTbIBAETCA Bcerga MHAMBMAYanbHO, HO AN NPOCTOThI
paccMoTpuM TOSbKOo n.1 1 n.2.

B nepuopg ¢ 1998 no 2008 rog cTOMMOCTb 3HepropecypcoB B P® pe3ko Bo3pocna, YTO 0COGEHHO 3aMeTHO

no ueHe rasa, 6eH3nHa 1 ANEKTPO3HepPrnn. YpoBeHb LeH Ha G6eH3uH npeBbicun ueHbl B CLUA 1 goctur ueH B
EBpone 5 - netHel gaBHOCTW. LleHbl Ha 3NEKTPO3HeEpruio neperHann ypoBeHb cTpaH BocTouHow EBponbl n
CTpeMSATCS K ypoBHIO 'epmaHuun. B oTaenbHbix YacTtax PO ueHa anektposHeprun gocturna yposHs 0.2-0.3 €/kBrT.
Bce pelueHnss o SKOHOMUKM SNEKTPOSHEPTUUN NPUHATEIE B EBpone ¢ 3agepxkon B 5-10 net peanuaytotca u B PO B
TOM 4muCre: 3KOHOMUYHOE OCBeLLeHNe, 3PdEKTMBHAS TENON3ONALNSA, pekynepaumns Tenna BEHTCUCTEM.
23 Hos10pst 2009 r. MpesnaeHT Poccuiickon ®enepaunm [.A. MegeegeB nognucan deaepanbHbii 3akoH Ne 261-
O3 «O6 sHeprocbepexeHMn M O MOBbLIWEHUN 3JHEpPreTunyeckon 3PEEKTUBHOCTU U O BHECEHUUM WM3MEHEHUN B
oTaenbHble 3akoHoaaTenbHble akTbl Poccuickon depepaumm». Peanmsaums 3akoHa Ne261 npoucxoauTt B
HacToslLLiee BpeMs Mo BCEM BMaam o0OpyaoOBaHUSA, B TOM YKCIe MO 3NeKTpoaBuratensam. MIameHeHne HOpMaTBOB
adpekTnBHocTn guratenen B PO u ctpaHax EC nokasaHbl B Tabnuue.

CambIim KpynHbIM NoTpedbuTenem anekTposHeprun B PP sBnstoTcs obblvHblEe anekTpoasurateny ocobeHHo
ONsi BEHTMNATOPOB. M3MeHeHne HopMaTmnBoB adpheKTMBHOCTI aBUraTenen B ctpaHax EC nokasaHbl B Tabnuue:

N3meHeHue TpeGoBaHUMN Anpenb 2009 UoHb 2011 AnBapb 2015 AnBapb 2017
K 3adphpeKTUBHOCTU ABUraTenemn
*3anpeLleHo *3anpeLleHo *3anpeLleHo *3anpeLleHo
npuMeHeHne npuMeHeHne npYMeHeHune npYMeHeHune
anekTpoaBUraTenel  anekTpoABuUraTene  3NeKkTpoaBUraTtenen  AnekTpoaBuratTenew
xyxe |[E1 HWXe, Yem IE2 o1 7,5 kBT o1 0,75 kBT
EC HUXe, Yem IE3 HUXe, Yem IE3
*OTMeHeHa *[lpMeHeHne *[lpMeHeHne
EFF anekTpoaBuraTtenen  anekTpoaBuraTenemn
Knaccudmkauus no 7,5 kBt c IE2 no 0,75 kBt c IE2
MO>HO TOJNbKO MO>HO TOJNbKO
BmecTe ¢ YPTI BmecTe ¢ YPTI
Poccus Knaccbl EFF-1/2/3 ObbsBneHo HavYano He n3BecTHO He n3BecTtHO
3amMeHeHbl Ha |E pa3paboTok no IE2

Kak BugHo 13 tabnuupl, B EC npumeHeHue asuratenen Huxke IE2 3anpeuweHo B 2011 roay, Ho B P® noka
HeT CcepuMHOro NpomsBoAcTBa Asuratenen knacca IE2 go 75 kBT u gaxe knacc IE1 3akpbiBaeTcsa He Ha Bcex
mogensx. NponsBoanTensamMm BEHTUNSATOPOB MacCOBO UCMOMb3yloTca Auratenu Kutamnckoro npomsBogctea (No
name) noA BbIMbILWSIEHHbIMM BpeHaaMu, co cneumarnbHO CHKEHHOW LIEHOW M KnaccoM adhcpekTuBHOCTM Hke IEL.
MonynsipHo nokasbiBaTb Ha wunbanke K[ asuratend no MakCMManbHOMY 3Ha4YeHWo, Npu 3ToM dhakTuyeckoe
OTKINOHEeHWe (YyMeHbLUEeHWE) AonyCcTUMO Ha 5% u Gonee.

Taknm obpasom, ncnonb3oBaHne Bonee 3KOHOMHbIX ABuratenen Tpebyet Gonee TulatenbHoro Bbibopa
anekTpoasuratens u 6onbluen LeHbl, 06bl4HO 3TO BpeHaoBble usrotoButenu: *SIEMENS *WEG *WEM «BARTEC
LEROY u Poccuinckme: VEMP <ELDIN. Bbibop gpuratenem ¢ knaccom |E2 n paxe |E3 BO3MOXEH npwu
ohopMAeHNN MHOVBUAYANbLHOIO 3akasa.

Mokasatenb adhdeKkTMBHOCTU BeHTUnATopa (6e3 yyeTta auratens) - siensietca KM seHtunstopa (FEG
Fan Efficiency Group) OTHeCeHHbI K BblOpaHHOW CpaBHUTENbHOW rpynne. HopmaTtnB 3HeproadpeKkTMBHOCTHU
BEHTMNATOPOB NpuHATHIN B EC BCcTynun B cuny Ttonbko B 2011 rogy (ctaHgapt EH MCO 12759-2010), HO yxe
cywectByeT Poccuincknin aHanor (npoekt FTOCT pabotel TK-062). dopma 3anmcu ansa BeHtunsitopoB FEG-50...
FEG-90, rgoe u4ucno - HOMMHanbHOe 3HadyeHne addekTBHOCTU. OKkOHYaTENbHAdA MapKMpoBKa kKracca
3HeproapEKTUBHOCTAN C y4ETOM YCTaHOBIIEHHOro AsuraTens (no aHanorun ¢ Hacocamun: A B C D E F G) noka He
NPUHATa U NO3TOMY HYXXHO pa3genbHo yunTbiBaTh Kl koneca BeHTunaTopa u KM ncnonssyemoro asurartens.
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HomuHanbHas IE1- IE2- IE3-
MOLLHOCTb, KNA ctaHaapTHbINA KMNO Bbicokun KNA knacca MNpemuym
KBT KonuuectBO nontocoB
2 4 6 2 4 6 2 4 6

0,75 72,1 72,1 70,0 77,4 79,6 75,9 80,7 82,5 78,9
11 75,0 75,0 72,9 79,6 81,4 78,1 82,7 84,1 81,0
15 77,2 77,2 75,2 81,3 82,8 79,8 84,2 85,3 82,5
2,2 79,7 79,7 77,7 83,2 84,3 81,8 85,9 86,7 84,3
3 81,5 81,5 79,7 84,6 85,5 83,3 87,1 87,7 85,6
4 83,1 83,1 81,4 85,8 86,6 84,6 88,1 88,6 86,8
55 84,7 84,7 83,1 87,0 87,7 86,0 89,2 89,6 88,0
7,5 86,0 86,0 84,7 88,1 88,7 87,2 90,1 90,4 89,1
11 87,6 87,6 86,4 89,4 89,8 88,7 91,2 91,4 90,3
15 88,7 88,7 87,7 90,3 90,6 89,7 91,9 92,1 91,2
18,5 89,3 89,3 88,6 90,9 91,2 90,4 92,4 92,6 91,7
22 89,9 89,9 89,2 91,3 91,6 90,9 92,7 93,0 92,2
30 90,7 90,7 90,2 92,0 92,3 91,7 93,3 93,6 92,9
37 91,2 91,2 90,8 92,5 92,7 92,2 93,7 93,9 93,3
45 91,7 91,7 91,4 92,9 93,1 92,7 94,0 94,2 93,7
55 92,1 92,1 91,9 93,2 93,5 93,1 94,3 94,6 94,1
75 92,7 92,7 92,6 93,8 94,0 93,7 94,7 95,0 94,6
90 93,0 93,0 92,9 94,1 94,2 94,0 95,0 95,2 94,9

Bce paboune koneca «BE3A», kak oceBblX, Tak U paguanbHbiXx BeHTUNATopoB B 2013 rogy OOHOBMEHbI
UMEHHO C uenbto nosbiweHus KO n nosenenne HoBbix cepun KPOC61/91, a Takke BeHTUNssTopoB OCA BbI3BaHO
pa3paboTKoN HOBbLIX a3pPOANHAMNYECKMX CXeM C MoBbiweHHbIM KM Ha ypoBHe aHanoroB 13 EBporbl.

Bbibop anekTpogBuratens Takke 0083aHHOCTb MNpPOU3BOOUTENS BEHTUNSATOpPA, NPU 3TOM  MOXET
3HAYUTENbHO MEHATBCA obLwast 3PEKTMBHOCTb BEHTUNATOPA C ABUraTenem, NpUMEHeHNe OBUratensi ¢ HU3KUM
KMO moxeT cBeCTU «Ha HeT» Bce pes3ynbTaTbl TOYHOro noabopa M KayecTBEHHOW a’spoguHaMUYECKOW CXeMbl
Koneca 1 HaobopOT «NOX0e» KOMEeCo NULIAaeT CMbICna NpUMEHeHne «adpeKTUBHOro» MoTopa, gaxe knacca IE3.

MpocTon npumep: BEHTUNATOP KPbILWHbIA Tunopasmep 071, asuratens 2.2kBT x1500 06/MUH.
*CTaHaapTHbIN ABUraTenb U 04eHb coBpeMeHHas cxema korneca («BE3A» KPOC61 cepus 2013r)

KMpQ aosuratensa 78%, K[ koneca 72%, aHeproadpdekTnBHocTb 06Lan=56.16%
e[Buratenes ¢ noebiweHHbIM KM 1 npocTo xopoluee koneco («BE3A» KPOC90 cepus 1998r)
KM pgeuratens 85%, K[ koneca 65%, aHeproacdekTmBHOCTb 061 an=55.25%.

PesynbTtaTt no4tv OAMHAKOBLINM, HO CTOMMOCTb ABuratens IE2 BO BTOpoM npuvMepe B pasbl BbILLE.
MoBbiweHne obuer apPHEKTUBHOCTN BEHTUNATOpPa gaeT bornee SABHbIN 3ddeKkT nmeHHo npu nosbiweHun K14
Komec, Tak Kak CTOMMOCTb ABuUratenemn He MeHsieTcs, HO U NpuMeHeHne bonee adPEKTUBHOIO ABUraTesns NonesHo
1 Heobxoanmo.

B nokasaHHom nipumepe yuteHo K[ konec, HO Npu KOHCTPYMPOBAHUM MUMEHHO KPbILLHbIX BEHTUMSTOPOB
HeobXxo4MMO yUMTbIBaTb TakkKe BrMUSHUE 3alUMTHbLIX Xarn3u 1 BHELIHEero kopnyca. Micnonb3oBaHmne «3axaToro» rno
pasmepam Kopriyca, CHuxaeT bakTuieckme napameTpbl BeHTUnsTopa Ha 30-50%.

MoxHO cpaBHUTL rabapuTbl NONynapHbIx aHanoros mogenu KPOC:

*BKP «BKPC «BKPM *BeHTunsatop SYSTEMAIR

Pa6ouee WUpeanbHbIn Kopnyc BeHTunaTtop Mopenb Hekun aHanor
Koneco wupurHon A=1,6xD, SYSTEMAIR KPOC-OOO«BE3A>» BKP/BKPC/BKPM

D, Mm MM

063 1008 1100 1200 854

071 1140 HeT Mogenu 1290 1160

080 1280 1272 1435 1160

090 1440 HET Moaenu 1475 1160

100 1600 1500 1608 1390

112 1792 HET Moaenu 1900 1390

125 2000 HET Moaenu 2020 1390

Kak BngHo m3 tabnuupl, «npaBurbHblie» pa3mMepbl 6mm3kn y «BE3A» n SYSTEMAIR, HO 3HaunTeneHO
«3axaTbl» y aHanoros.

[apaHTMen BbICOKUX 3asiBMIEHHbIX XapaKTEPUCTUK SBNSAETCA WUCKMYUTENbHO HanuMyine CTeHAOBbIX
UCMbITaHWIA, NOATBEPXKAEHHbIX EXXErogHbIMU NPOTOKOIAMM Ha NOJTHOCTBI COOPaHHY KOHCTPYKLMIO.

Ha peanbHbix 00bekTax 9SHeprosddEKTMBHOCTL BEHTUIATOPOB JIEFKO MPOBEPSIETCS WCMbITAHUAMM
CMOHTMPOBAHHOIO BEHTMNSITOpa C 3aMepoM noTpebrnsemon mowHocTn  (pyHkumss YPT-JAHOOCC) npu
nyckoHanagovHblx paboTtax (macnopT BEHTCUCTEMbI) M MO3OHEE MPWU COCTaBfIEHMM SHEPreTUYecKoro nacrnopTa
3gaHna. Bo mHormx cnyyasx uenecoobpasHelr NpoBecT 3ameHy BeHTUnsTopa Ha bornee aHeproaddeKTnBHYIO
Mogenb, YeM aKcnnyaTupoBaTtb 6onee aHeproemkoe o6opyaoBaHueE.
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B3PbIBO3ALWINWEHHOE UCNOJIHEHUE, B TOM YUCIJIE «<nog BOOOPO»

B «karanore pgaHa wuvHdopMauMss O BeHTUNSATOpax WU knanaHax «BE3A», BbinyckaemMbix BO
B3pbIBO3ALUULLIEHHOM UCMOMHEeHWUU. [pumeHeHne obopyaoBaHUSA Ha KaTEropunHbiX OObEeKTax Npyu HOPManbHOW U
aBapunHoOKM akcnnyaTaumm (MOMMMO MoXxapa), NPeayCMOTPEHO pa3HbIMU KOHCTPYKTUBHBIMU PELUEHUAMMU, C pasHbIM
ypoBHeM 3awuTbl. [Ona knanaHoB «BE3A» npumeHsoTCa cneumanbHble 3awiuiuleHHble npusoabl  OlB
cobcTBeHHOro npoussoacTea. Ans BeHTUnsatopos «BE3A» npumeHsaoTCS anekTpoaBuratenu OTe4ECTBEHHOMO U
umnopTHoro (EBpona) mpousBoacTBa C AEeUCTBYHOLMMM paspelleHusamu PocTexHaasopa. BeHTunatopbl moryt
N3roTaBnMBaTbCs U3 HEpXaBelllen cTanu onpedeneHHoro coctaBa ANs BbINOMHEHMS TpeboBaHUW MO napam
matepuanos OCT P EH 14986. BeHtunatopbl «BE3A» MOryt KOMMMeKTOBaTbCH «aHTUCTaTUYECKMMU»
(B3pbiBOGE30ONACcHBIMK) BMOpOONOpaMu U «aHTUCTaTMdeckumu» coeauHutenamu msarkumm COM. Twunosoe
ucnosrHeHne «B» B3pbiBo3alMLEeHHOro o6opynoBaHus «BE3A» cooteetcTByeT EXdIIA(IIB)T4 ons BeHTUNSTOPOB
n ExdIICT6 gna knanaHoB. Takke NpoOM3BOAUTCA crieumanibHoe UCTMOSNTHEHNE BEHTUNSATOpoB «BC» ons kateropum
ExdIIC Tonbko BOAOpPOA.

Booopoa oTHoCMTCS K rpynne rasoB C HU3KOW 3Heprnen nomxura (MeHee 60 MKOX), 4YTO TpebyeT npu
npon3BoacTBe 0OOpyAOBaHUS, MPUMEHEHUS1 ChneumanbHbIX KOHCTPYKTUBHBIX peLlleHurA Ons BEHTUNATOPOB U
KnamnaHoB, B 4aCTHOCTM HeobxoaMMmbl anekTpoasuratenu ¢ mapkuposkon ExdIICT4. Hannune HeTokonpoBoasALNX
NOBEPXHOCTEN B UCTOYHUKAX CTaTUYECKOro anekTpuyecTtea orpaHnymsaetca 4.0 cm® cornacHo FTOCT P EH 13463-
1. Bce 3akasbl «nog Bopopog» TpebytoT uHamMBuayanbHOW pa3paboTku v MPMHUMAKOTCS MO COrflacoBaHHbIM C
3aBOJOM OMPOCHbBIM MNCTaM.

daktnyeckn ucnonHenne «B3PbIBO3ALLNTBI» nmeeT MHOro BapuaHTOB U MOXET He COOTBETCTBOBATb
peanbHbIM YCrOBMSM MpOeKTa, TeM CaMbiM «BBOAS B 3abnyxgeHue mnokynatens» (uUMTata U3 TekcTa
TexpernameHta P® 2010 roga). NoctaBka nepeuncrieHHoro obopypoBaHus «BE3A» npousBogutcs cTporo no
yKa3aHHbIM B COCTaBe MpOeKTa TEXHWYECKMM TpebOoBaHUSAM B COOTBETCTBMU C YTBEPXKOEHHbLIM MOCTAHOBIIEHMEM
MpasuTtensctBa PP oT 24 despans 2010 roga Ne 86 «TEXHUYECKUW PEMMAMEHT o 6esonacHocTy
obopynoBaHus ans paboTbl BO B3pblBOOMAcHbIX cpefdax» (ganee TP). B cootBetctBUM ¢ TP - npaBunbHoe
coctaBneHue TpeboBaHWA Ha uMcnonHeHne 00OPyOOBaHWS U COrfacoBaHMe C  3aBOAOM-U3roToBUTENEM -
0053aHHOCTb NOKynaTensi.

B 2011 rogy 6bina npuHaTa macca Hobix TOCT P no obopygoBaHuio AaHHOro tuna. B Tom umcne 6bin
nognucaH TexHudeckui pernameHT TamoxeHHoro coto3a "O 6GesonacHocTn obopyaoBaHus ans paboTbl BO
B3pbIBOONacHbIX cpegax” (aanee TP TC). ®aktuyeckn HoBbi pernameHT TP TC 012-2011 BcTynun B cuny
15 deBpana 2013 roga. Hactoawmin TexHUYeckMn pernameHT TaMOXEeHHOro col3a YycTaHaBnvBaeT Ha
Tepputopun TaMOXEHHOro colo3a eauHble obssaTenbHble ONS MNPUMEHEHUS M UCMONHeHus TpeboBaHusa K
obopynoBaHuio ans paboTbl BO B3PbLIBOOMACHLIX cpefax B uensx obecneyeHuss cBOOOAHOrO nepemMeLleHus
yKkasaHHoro obopynoBaHus, BbiNyckaeMoro B oObpalleHue Ha edVHON TaMOXEHHOW Tepputopum TamOXeHHOro
cot3sa. B cocta TP TC Bxoant ABa npunoxeHus, onuceiBatolmne 6onee crta OeWCTBYHOLMX HOBbIX U CTapbIX
FOCT P, B ToMm uncne EH60079, EH13463 EH1127, EH1710 n HeT HM ogHown ccbinkn Ha Y3, Mb, CIT n CHulMbI.

MHorue, gevicteyowme ao 2013 roga, TpeboBanus us My3, BCH, IMNMB, BHTI, CHull 1 CI1 umetoT npsimble
npoTtmeopeuns ¢ Tekctom gencreytowero TP n TP TC u Bxogswumu B Hero HoBbiMu TOCT P. Hoeble TOCT P
paspaboTtaHHble B 2007-2011 r.r. nOCTPOEHbI CTporo Ha 6ase eBPOHOPM 63 OTKMOHEHUA U WUCKITIOYEHUN U3
OpUrMHANbLHOro TekcTa. Takum obpasoMm, ANd KOPPEKTHOro npuMeHeHust obopyaoBaHUs HeOOBXoAMMO B NEpPBYIO
oyepelb MNPUMEHSTb TpeboBaHWS TOMbKO CaMbIX MOCNEeOHUX HOPMATUBHBLIX [OOKYMEHTOB, OTHOCSLLMXCA K
perynmpoBaHuio npumMmeHeHnsa 6esonacHocT obopyaoBaHnsa ansg paboTbl BO B3PbIBOONACHLIX Cpeaax.

B 2013 rogy 1 wonsa sctynun B cuny FOCT P 55026-2012 (nepeumeHoBaHHbin TOCT P EH 14986)
«lMpoeKkTUpoBaHWe BEHTUNATOPOB, NpegHa3Ha4YeHHbIX ANA paboTbl B MOTEHUManbHO B3PblIBOOMNACHbLIX
cpepax» MCKIYallWmUn NpMMeHeHMe ycTapeBlUMX HOpM M npaBun. Bce o6opypnoBaHue «BE3A» nmeet
AeKknapaummu cootBeTcTBUA cornacHo T TC 012 n FOCT P 55026, FOCT P 13463.
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YTO TAKOE MOTPEBJIAEMAA U HOMWHAJIbHAA MOLLHOCTb, 3AYEM BBEIEH WHAEKC MOLLHOCTW (U)

[ina Bcex BEHTUNATOPOB HEOOXOANM SMNEKTPOABUraTesb, KOTOPbIA YNPOLLEHHO ONMUCHLIBAETCS B NMPOEKTax B
BMae 3anucu: YctaHoBovHasa MowHoOCTb — Ny=XXX kBT.

Tak kak obLee YNCno BEHTUNATOPOB HA 00BbEKTE MOXET NPEBbLILATbL COTHU LUTYK, CTOMMOCTb NOABEAEHUS
K 30aHUI0 MOLLHOCTM OYEeHb BbICOKAsl U HY>XHO MPaBUIIbHO MOHMMAaTb Kakyld MOLLHOCTb HeoBXxoauMO ykasaTb B
3aJaHuK Ans NpoeKTUPOBaHMUS ANEKTPUKaM.
Ny- 3T0 He «YcTaHOBOYHasA», a «YcnoBHas» unu «HomuHanbHas - MEXAHUYECKASA» molwHOCTe aBuraTtens,
KOTOpPYIO OH CNOCcoBeH NOCTOSIHHO NOA4aBaTh Ha Ban BEHTUNATOpa ANd BpalleHus Kkoneca.

McTopryeckn mexaHu4eckyro MOLLHOCTb noboro npusoaa 3agasanu B J1.C. (nowaguHbiX cunax), pag
3HAYEHUIN OCTarCs «NPUBSI3aHHBbIM» UMEHHO K BENUYMHAM KpaTHbiM 11.¢.=0.75kBT (okpyrn.)

YcnoBHass mowHocTb ¥2 n.c.=0.37 kBT 34 n.c.= 0.55kBt 1.n.c.=0.75kBT 1%n.c.=1.1kBT 2 n.c.=1.5 ... 100
n.c=75 kBT (gaHHyl0 BENUYMHY MHOIME MOTYT NPOYUTaTh B TEXNACMOPTE Ha NIETKOBOW aBTOMOOWIIb).

Takum o6pa3om, HenpaBuIbHO MepefaBaTb B MPOEKT 3MEKTPUKM TPaHCHOPMATOPHOM MOACTaHL UK
3Ha4veHume 1000 n.c, (750kBT), HO MIMEHHO 3TO 3a4acTylo NPOUCXOAMT U3-3a OLLMOOYHOrO MOHMMaHKS.

YCcTaHOBOYHaAsA anekTpuyeckass MOWHOCTb ABuraTtens onpegensetca ¢ ydetom Kl asuratena v Bcerga
npeBbILLIaeT YCMNOBHY (HOMWHarbHY) MOLWHOCTL Ha 50-50%. OunanasoH KM anektpogsuratenen MeHseTcs ot
50% po 95% wn 3aBuMCcUT OT Tuna Aasuratens, rabaputa u knacca sHeproadpdekTmBHocTn. BeHTunaTtop ¢
MexaHu4YecKkon MOLLHOCTbIO Auratens npueoga 1.1 kBT (1%%n.C), MOXET MMEeTb YCTAHOBOYHYIHD MOLLHOCTb
asuratensa ot 1200BT1 (¢ EC- motopom IE3 KIM[A-90%) oo 1700BT (¢ AC geuratenem Hwxe IE1 KIMAQ-55%), npu
3TOM U3roToBUTENEM ABuUratenen moxeT ObITb ogHa dupma EBM-Papst (FT'epmanusa). OueBugHo, 4YTO pasHuua B
500BT npu ueHe aHeprun B 'epmaHmm 0.3€/kBT gact nuwHui pacxog 3a 5000 yacoB (mpumMepHo 1roa) Ha cymmy
0.5x5000x0.3=750€/rog, 4TO npeBbilAeT LEHY CcaMoro BeHTMRsiTopa. [na npumepa CpaBHMM KpbiLHbIE
BeHTUNATOPLI SYSTEMAIR:

AC-pBuratenb Knacca Huxe IE-1 TOV 560-4 2854 BT 8000 M°/y npu 5000Ma

AC-pgBuratens cpegHero knacca IE-2 DVN 710 2200 BT 8500 M°/y npu 5000a

EC- pBuratenb Bbicwero knacca |IE-3 DVC 560-S 1873 BT 7500 mM*/y npu 500Ma

Kak BugHO B npumepe (katanor 2010 roga) npu OTKNOHeHUMM OO0 6% no pacxoay- pasbpoc no
notpebnsemort MoLlHOCTM coctaBun Gonee 30%, Takke MOHATHO, YTO MOAENb C 3KOHOMHbIM MNOTpebneHnem
camas CoBpeMeHHasi And «3eneHoro CTpouTenbCTBa» WM NpeanoXeHa Ans 3aMeHbl Bonee cTapblx mMogeneun ¢
Sonblmm noTpebneHnem aHeprumn.

dupma «BE3A» wucnonb3yet cTaHgaptHole AC-gBuratenu knacca |E1 |IE2, npumeHeHue IE3 EC-
OBuratenen Takke BO3MOXHO AN OTAENbHbIX MOAenen BeHTUNATopoB. Beibop Tuna gswuratens Anst MHOrmx
mMogenen BeHTuUnATopoB «BE3A» moxeT npomsBognTb CaM 3aka3uyuk, Tak Kak cTaHgapT Ha gsuratenu B PO
MeHsieTca MMeHHo B 2013-2015 ropax, M3-3a 3TOro rpybasi oueHka YCTaHOBOYHOW 3MEKTPUYECKOW MOLLHOCTU
OBuratens BO3MOXHa TOJbKO MO HanxygweMy(HanbonbLluemy) 3HavyeHuo —ans gsuratenen knacca IE1 (guratenu
IE1, npumeHsemble B PO ykasaHbl B JaHHOM KaTanore).

Hanbonee TOYHO MOXHO ONUCaTb BEHTUAATOP MO MHAEKCY MoluHocTu () Ha Bany BEHTUNSATOpPA, KOTOPYHO
JomkeH obecneyvnBaTh BbIbpaHHbIN ABUratenes. [locne nogdopa no 3HayveHuo «U» — nogxopsuiero asuratenst ¢
3ajaHHbIM KraccoM a(pEKTUBHOCTU, MOXKHO NOMY4YUTb pearibHy0 YCTaHOBOYHY MOLLHOCTb.

dakTnueckaa notpebnsemas anekTpuyeckas MOLHOCTb MOTopa Takke OBblMHO MeEHbLUEe YCTaHOBOYHOMW.
370 cBsI3aHO C TeM, 4To «M» He gormkeH npeBbiwaTtb Ny, BO n3dexaHue neperpysku. lNporpamma pacyeta «<BE3A»
nokasblBaeT pacYEeTHYI MEeXaHWYeCcKyld MOLIHOCTb Ha Bany JABuratens, KoTopasi nepecuyuTbiBaeTcss B
noTpednsemMyto MOLLHOCTb TOMbKO NMpu Hanu4mMm nHdopmauum no Krz asuratens.

Ha obbektax C BbiCOkMMM TpeboBaHMAMU K 3HEProapdEKTUBHOCTU MOXHO 3akas3aTb BCE BEHTUNATOPbI C
OBuratensMum BbICOKOrO knacca. Ha cTaHgapTHbIX W OHOOKETHbIX MpOEeKTax MNPUMEHSIOTCAS BEHTUNSATOPSI
YKOMMJIEKTOBAHHbIE aneKkTpoaBuratenammu obbiiHoro ans PO Huswero knacca (IE1 m xyxe). C yyeTom
NMOCTOSIHHOIO POCTa LEHbl HA ANEKTPOIHEPTUIO NMPUMEHEHNE TaKUX «HEIKOHOMHbIX» ABUraTenewn Ans NOCTOSIHHO
paboTaloLLMx BEHTUNATOPOB Y€ He BbIroAHO Aaxe B Poccum, HO NpPoOu3BOACTBO COXpaHSeTcs OO0 BBeAeHUusd
MOMNHOro 3anpeTta NOCTaHOBNEHWEM NpaBuUTENbLCTBA (aHanornyHo npoaaxe 6eHsmHa knacca EBPO-2).

[nsa pasgeneHnsa HOBoM hopMbl onucaHusa ABuratens BeHTunaropa no «M» un crapor ¢opmMbl 3anmcu no yCrioBHOM
MOLLIHOCTW ABuWratens gaetcs Tabnvua cooTBETCTBUS:

HomuHanbHas mouwHocTb( NHOM), KBT 0,18...0,75 11..7,5 11...90
WHpekc mowHocTth (M) 00018...00075 00110...00750 01100...09000
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