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OCA® 300

OCA® 301

OCA® 510

OCA® 610

KPOM

BTtopoe Mecto no peanusauun 3aHMMalT BEHTUINATOPblI BCEX TUMOB,
cobupaemble Ha YeTblpex 3aBogax M3 KOMMMEKTYLWMX kpynHenwero B Poccun
3aBoga «BE3A-BbpsiHck». O6wuin obbem Bbinycka BeHTUNATOpoB - 30000 wT. B
roa.

B HoBbIx katanorax - 2014 roga npeactaBnsieT obHOBNEHWs Ha
OoCeBble, paauarnbHble U KpbIWHbIE BEHTUIATOPSI: *OCA® «BPAH® +BPAB
KPOC® +KPOB® coGCTBEHHON pa3paboTki AN MPUMEHEHWS] B CUCTEMax
BEHTUMNSALMN TPAXOAHCKOrO M MPOMBbILINIEHHOrO cTpouTenscTea. [Ons ypobcTtea
NPMMEHeHWs B KaTarnorax BnepBble 06beguHEHbI CBEAEHMS O BEHTUNSATOpax —
06LLEeNPOMBILLNIEHHOrO, CneunansHOro U MPOTUBOMNOXAPHOIro HasHaYeHus.

Bce npefcTaBneHHble B KaTtanorax cepun «OCA® «BPAH® «BPAB «KPOC®

KPOB® ABNAOTCA HOBbIMU paspaboTkamu c yNyyLeHHbIMN
aspoaMHaMUYECKMMM U MacCo-rabapuUTHLIMW XapakTepuUCTUKaMyW Ha YpOBHE
COBPEMEHHbIX EBponenckux npoussoauTenen, 0CO6EeHHO no
3HeproapeKkTNBHOCTHU.

MpounsBoacTBo BeHTUNATOPoB «BE3A» NOCTPOEHO Ha NpUHLMNAxX AMNOHCKON
¢dupmbl Tomota — «Just in Time» , 4yTo no3sonsieT 6e3 CkNaackMx 3anacos
BbiMycKaTb MOLITYYHO - OYEHb LUMPOKUA psi pa3MepoB U MCMOSIHEHMIA MO
MHAMBUAOYanNbHbIM TPeboBaHUSIM MPOEKTHbIX crneumMdukauun. JlasepHas peska

petaneit,  poboTWaMpoBaHHas  cBapka,  cneumanbHoe — (HOPMOBOYHOE
OGODVﬂOBaHMe. BbICOKOTOYHAdA 6aﬂaHCV|pOBKa - CTaHOapT BEHTUNATOPOB
«BE3A».

MaBHOE OTNMYME BEHTUNSATOPOB OT BOMBLUMHCTBA OTEYECTBEHHbIX
BEHTUMNSATOPOB — NOATBEPXAEHME 3a8BMEHHbBIX B KaTariore napameTpoB pacxof-
OaBrieHne, B TOM u4ucre no noTpednsieMon MOLLHOCTW, B aTTeCTOBaHHON
nabopartopun gns Bcex mogenen. [lo TpeboBaHuio 3akasdmka «BE3A» —
Npov3BOAUT  OOMOMNHUTENbHbIE  MHAMBUAYarnbHble  3aBOACKME  WUCMbITaHUS
BEHTUNATOPOB B cobcTBEHHOM nabopatopuun. «BE3A» rapaHTupyeT 3asBneHHbIe
napameTpbl BCEX NPON3BELAEHHbIX BEHTUNATOPOB.

Bce paspabotkn «BE3A» nNOCTpOeHbl C y4eToM oOmnbiTa 3kchnyaTauum B
peanbHbiX PoccuUnckux ycroBusix — MPEeAnoXeHo LUMpokoe MHoroobpasue
WCMONMHEHNA W pexXMMoB paboTbl, B TOM 4ucre Ans peanusaumu  HOBbIX
TpeboBaHuii TamoxeHHoro Coto3a 1 BHYTPEHHMX CTaHO4APTOB 3aKa34MKOB.

B 2014r pacwupeHHa [ONOAHUTENbHad KOMMAEKTaUNA BEHTUNATOPOB,
npeanoxeHol HoBble onuun TLUK «KNB «COM «CTAM®-2012, nommmo LwKkagoB
CUCTEMBbI YPaBNEHUS MUTAHWEM C MATKMM MYCKOM MMM YaCTOTHBIM NPUBOLOM.

Ona  oTnuunss  BEHTUNATOPOB BCEM  CEpPUsIM  MPUCBOEHDI
opurMHanbHble HaseaHust *BPAH® «BPAB «KPOC® «KPOB® «KPOM «B/P «OCA®,
3aperncTpupoBaHHble, kak ToproBble Mapku «BE3A». HasBaHua MoOXHO
yKasblBaTb PYCCKUMU UMM NaTUHCKMMKU BykBamu, 4TO YAOBHO B SKCMOPTHbIX
npoektax. MNpUMeHAs BEHTUNATOPbI C 3alULLEHHBIMM Ha3BaHuasMn «BE3A» B
NPOEKTHbIX crneundmrkaumax Bbl MoXeTe ObiTb YBEPEHbI, YTO 3aKa34yuK MOmy4mT
KayeCTBEHHOE W HagexHoe 000pygoBaHME MMEHHO C TeMu napameTpamu,
KOTopble TPeOYHTCS MO NPOEKTY.

lMpoekTHble BOMPOCHI, CBA3aHHbIE C MOAOOPOM BEHTUMATOPOB MOXHO
HanpsMyl0  pewnTtb C  TEXHUYECKMMM  chleuuanuctamym  COOCTBEHHbIX
pervoHanbHbix odmcos «BE3A» — 6onee 20-T1 agpecos.

KPoce-niy YKPOC®

BUP

YKPOB @

BPAH®

BPAB-Y

KPOB®
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M3MEHEHNA B KOHCTPYKUUU PAOUAJIbHBIX BEHTUNATOPOB

BeHTunsTtopsl BPAH® 1 BPAB, O0CTaTOYHO HOBbIV NMPOAYKT, NpeasioxeHHbin B 2008 rogy 3asogom «BE3A»
ONS1 LUMPOKOro NpuMeHeHus. 3a nepuof B 6- neT Obiny HakonmneHbl M3MEHEHUS] U LOMOJTHEHUSA K KOHCTPYKLIMK,
nokasaHHble B kaTanore 2014 roga, B TOM 4Yucne:

m CoBMelLEeHa B OAHO HAaMMEHOBaHUE cepus «BPAH® 1 BPAH®-,D,Y *BPAB 1 BPAB-[1Y ¢ 4ONONMHUTENbHbLIM
onucaHuem pexuma paboTbl ¢ T80 «T200 «[1Y400 [1Y600.

m [1peanoxeHa HoBas paspaboTka - pexum pabotel YB400 n [YB600, ans coBmelleHns cuctem obLieobmeHHom
BEHTUNALMMN U ObIMOYAANEHUS C NPUMEHEHNEM OHOIO BEHTUNATOPA.

m [peanoxeHo HoBoe ucnosnHeHune *K3 «BK3 «BCK3 — ¢ antoMnHMEBON NPOTOYHOM YaCTbO U antOMUHUEBBLIM
pabounm konecom, oo rabapurta 080. [JaHHOE UCMOMHEHNE UMEET 3HAYNTENBbHO MEHBLUUIA BEC, MEHBLUWIA LWYM U
BMOpauUmio, MEHbLLYIO Harpy3Ky Ha NOALUMMHUKM U YBENWYEHHbIW PECYPC, YEM CTaHOApTHbIE CTanbHble paboune
koneca. Moaudukauum antoMmMHMEBBIX kKoriec 0003Ha4vaTcs kak: *60A *61A «91A.

] I'Ipe,u,no>|<eHo HOBO€ «3KOHOMHOE» UCNOJIHEHNE BEHTUNTATOPOB - PEXNUM na, ana NnpUMeHeHnda TOJ1IbKO B COCTaBe
MO — cucrem, OonyckaeTcd npuMmeHeHune JBuratenen — 3KoOHOM Knacca.

m PacluumpeHo npumeHeHue Tenno-wymounsonupytowero koxyxa TLWK, ans mogenen paboTtaroLmx NOCTOSAHHO
(paHee 6bINo JOCTYNHO Tonbko ANs 1Y), CHUXKEHME LLyMa K OKPY>KEHUIO OT Kopnyca BeHTUnaTtopa Ha 9-11 ab.

m [1peanoXxeHo pacluMpeHHOe NCMNONTHEHNE BEHTUNATOPOB MO B3PbIBO3aLLNTE COrflacHO NocnegHemy 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 PacwunpeHa gononHutTenbHasa Komnnekraumsi, paspaboTaHbl HOBbIE TUMbl TMOKMX BCTAaBOK — COEANHUTENEN
msrkmx COM, B TOM uncne B aHTUCTaTMYECKOM ncnonHeHun, cornacHo FOCT P EH 13463-1, Takke npeanoXeHsbl
COMpbI — xapocTolikue 1 kucnotoctomkme n COMebl gns cuctem [1YB400, YB600.

m 3ameHeHa cepus Bubpounsonstopos [0, Ha 6onee yao6HbIe N kKOMNakTHble KoMNNekTbl KUB.

m [MpegnoxeHa KOMMMeKTaums BEHTUNATOPOB 3NEKTPOABUraTensiMm C NoBbILLEHHbLIM KIaccoMm
3HeproadpekTnBHoCTM IE2, AONONHUTENBHO K CTaHAApTHOM KomnnekTaumn IEL.

= YMeHblUeH rabaput u Macca OTAENbHbIX MoZesNen, 3a CHET U3MEHEHUS OTIOPHbIX Pam.

m [1ns ynuyHoro pasmelleHus BeHTUnsaTopos — BBeAeHbl onuun 3OHT-BPAH/BPAB 1 KO3bIPEK ons 3awmntbl
BbIOpOCHOro Nnpoema ot ocaakoB. [JononHUTensHas 3aliMTa ABuratens BxoauT B komnnekrauutio (Y1, YXI11) no
YMOMN4YaHUio.

m O6HoBNeHa nporpamma nogbopa 1 pacyeta BEHTUNATOPOB BPAH® - BPAB (VEZAFAN-124).

m BBegeHa eguHasa cuctema MapkupoBKW, BEHTUNATOPOB BPAH® 1 BPAB ¢ OpYrMMu CEPUAMU BEHTUNATOPOB
«BE3A». B Tom uMcne BBegeHbl eBponerickne 0603HaveHns rabaputo (050 Bmecto Ne5), uameHeHa coopma
onucaHusa anektpomoTopa ¢ YPT1.

m YOpaHbl 13 KaTanora onnucaHnsa cepum BPAH®-BPAB: CeiicMOCTOIKOE 1 ATOMHOE WCTOMHEHE, TaK Kak AaHHbIe
creumanbHble KOHCTPYKLUUN UMEIOT 3HaYUTENbHbIE OTNNYMSA U NPUMEHSIIOTCS Y3KUM KPYroM 3aKa34yuKoB.
MabapuTbl U MacChl yka3aHHbIX BEHTUNATOPOB OTNNYAOTCA OT YKa3aHHbIX B KaTarnore.
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YCJNNIOBHbIE OBO3HAYEHUA

p, kr/m® — NNOTHOCTb NepemeLlaeMon cpeapbl

Q, M*u — 0O6beMHbIN pacxod BO3Ayxa Yepes BEHTUNATOP

nK, My — YacToTa BpalleHuns paboyero Koneca BeHTUNATopa
NHoOMm, KBT — HOMMHanNbHas MOLHOCTL ABUraTens

Pv, Na — MNONHOoe JaBneHne BeHTUNATopa

Pdv, Ma — OUHaMM4YecKoe JaBreHne BeHTUnaTopa

Psv, MNa — CTaTM4ecKoe gaBfeHne BeHTUnATopa

AP, Ma — COMpOTUBIIEHNE CETU

V, m/c — CpefHsisi CKOPOCTb BO3yXa B BbIXOAHOM CEYEHUM BEHTUNATOPA
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TPEBOBAHUNA K YCTAHOBKE BEHTUNATOPOB B CUCTEME

AapofMHaMU4eckne xapakTepucTuKn, NpuBeaeHHble B KaTtanore, nonyyeHbl Ha aspoauHaMmnYeckoM cTeHae
CO CBOOOAHBIM BXOAHBIM W BbIXOAHBIM CeYeHUsAMM BeHTunaTopa. [lpu  ycTaHOBKE BEHTUNSATOPOB B
BEHTUMSALMOHHYIO CUCTEMY Heobxooumo cobriofaTb onpeaerneHHble YCroBusi, YTobbl obecneunTs paBHOMEPHOE
pacnpegeneHve napamMeTpoB TEYEHMSI B HEMOCPEOCTBEHHOW GnM30CTWM Npw BXOA4E B BEHTUNATOP U BbIXode U3
Hero. OcobeHHO BaxHO cobnogaTe paBHOMEPHOCTb MOTOKa NPW BXOAE B OCEBON BEHTUNATOP, MOCKONbKY flonaTku
paboyero koneca B GOMbLIMHCTBE Cry4yaeB HaxXOAATCA B HEMOCPEACTBEHHOW 6MM30CTM K BXOQHOMY cedeHuto. U
HeobxoamMMo obecnednTb paBHOMEPHYIO MO BbICOTE HArpy3Ky Ha nonaTku.

Hwke paHbl KOHKpPETHble pekoMeHAaLMu MO YCTAHOBKE OCEBbIX BEHTWUMSITOPOB B BEHTCUCTEMax Anis
Hanbornee pacnpoCTpaHEHHbIX BapvaHTOB KOMMOHOBKW. Ecnn 3TM pekomeHZaumMu HapylleHbl, TO CHUXeHue
KpuBOWM AaBneHusi moxeT gocturate 30% u Gonee. [ns OLEHKN 3TOTO CHMKEHUSI B KaXXAOM KOHKPETHOM cly4ae
Heo6xo04MMO NOMNb30BaTbCA CreLnansHoON NuTepaTypon.

BO3AYyXOBOAbl U TMBKUE BCTABKU
PEKOMEHAOYETCA T

nepeg BXOAHbIM CEYEHMEeM BEeHTUNATOpa M 3a HUM
yCTaHaBnMBaTb MPSMOMMHENHbIE Y4aCTKM BO3OYXOBOLOB 5
[OCTaTOYHOM ANWHBI C MIoLaabio MOMNepeYHbIX CEYEHUN, e P
paBHOW COOTBETCTBEHHO NIOLLaAN BXOOHOMO U BbIXOLHOIO =l
ceveHus BeHTMNATOpAa. YMeHbLUEHNE ONUHBI 3D —
NPUMbIKaIOWMX K  BEHTUNATOPY MNPSMbIX  Yy4acTKOB N
NPUBOAUT K CHWKEHUIO CO30aBaeMOro BEHTUNATOPOM i
AaBneHusi. Hanuume rmbknx BCTaBOK nepeg UM 3a = 0 , -
BEHTUITATOPOM CHWXaeT BUOpaLMIO U LUYM. |
1
|
HE PEKOMEHAOYETCHA ’
pasmeéLlaTb (acoHHble SNEMEHTbI Ha kopnyce Dr- rugpasnuyeckunin AuameTp npsMoyrosibHoro
BEHTUIIATOpPA be3 NnpAMOYroJibHbIX y4aCTKOB. BbIXOOHOIO cevyeHuns
NMEPEXOOHUKA
PEKOMEHOYETCHA
1r ONs CoeuHEeHus BEeHTUNATopa U BO3gyxoBoda C
A pasfMyHbIMM nonepeyHbIMu CeYeHns MmN
ucnono3oBatb Auddy3op € ManbiM - YrrAaom
pacKkpblTUS  MAM  KOHQY30p C ManbiM  Yrriom
CyXeHusi. BenuumHa packpbITUsi 3TOro yrrna He
— JormkHa npesblwaTb 30°.
15°max — L= Dkoneca
4% L1= 2Dkoneca
1 ! Dkoneca/2 <A< Dkoneca
= < ? l | Ml HE PEKOMEHAOYETCHA
I HEnocpeacTBEHHO MNepes BXOAOM B BEHTUNATOP
| pacrionaratb BO3QyXOBO MEHbLLLEro CeYeHUs, YeMm
L | BXOOHOE CeYeHWe BeEHTUNsiTopa, 0e3 MnaBHOro
=!=-— nepexoga onvHom L= Dkorneca.

NOBOPOTHbIE YHACTKU

Hanpasnswouine PEKOMEHOYETCHA
npocunm B Criyyae orpaHuyeHHblx rabaputoB Ha Bxoade wu
BbIXOe MNOTOKa M3 BEHTUNATOpa YCTaHaBNMBaTb
s MOBOPOTHbIE YyyacTkm ¢ 6Gonbwmnm  paguycom

3aKpyrneHusi.  PekoMeHgyeTcs  MCMOSb30BaTb
HanpaenawLMe NPogUIN B «TECHBLIX» YCINOBUSAX.

R2 % R1 2 150MMm
R2 = 300mMm

|
|
i HE PEKOMEHOYETCA
|

BbIMOSTHATL NOBOPOTHI «canorom» (R=0), 4To
NMPUBOANT K CHKEHUIO pacxoda U co3gaBaeMoro
OaBIIEHNS U pOCTy LWyma 1 Bubpaumm.

<l
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OMUCAHUE BEHTUNIATOPOB

BPAH® 1 BPAB - cepun pagmasbHbIX BEHTU-
NATOPOB 06LLENPOMbBILLIIEHHOrO Ha3Ha4yeHus1 paspa-
©oTaHbl B 2007 rogy, MOAEPHU3NPO-

BaHbl B 2014 roay:

= BPAH® — BeHntunaTtopsl PAguanbHbie ¢ 3arHyThl-
Mu Hasapg nonatkamu koneca, ¢ Bbicokum KIMO (po
85%) 1 HU3KMM YPOBHEM LUYMA;

m BPAB — BeHTunsatopbl PAgunarnbHble C 3arHyTbiMu
Bnepen nonatkamu Korneca, ¢ BbICOKOHArpy>KeHHbIMN
Konecamu, obecnevnmBaloWMMM KOMMAKTHOCTb BEH-
TUNATOPHOW ycTaHoBkU. B 2008 roay 3apeructpupo-
BaH TOBAaPHbIA 3HAK BPAH®. Bce BEHTUNATOPbI NpPOo-
M3BOOATCS HA COBPEMEHHOM, BbICOKOTEXHOMOMMYHOM
obopynosaHun. Packpon nonaTok, OUCKOB Koreca,
CTEHOK Koprnyca M Opyrnx 3feMeHTOB OCYyLeCcTBNdA-
€TCS C MOMOLLIbIO Nla3epa U KOOPANHATHO-BbIPYOHOrO
npecca. ®opmMmpoBaHMe KOHYCHbIX N TOpouAasibHbIX
JeTtanen BEeHTUNATOpa NMPOM3BOAUTCA Ha ynpasnsie-
Mom YlTY BbikaTHOM cTaHe. CBapka Konec npousBo-
ANTCA ¢ ncnonb3oBaHveM poboTa-ceaplyuka. Kopny-
ca BCeX BEHTUNATOPOB CTaHOAPTHO M3roTaBMMBaloT-
CSl U3 OLMHKOBAHHOW CTanu rno 3akaTHOW TEXHOSOIMMW.
Mpon3BoaCTBO BEHTUNATOPOB Ha BbICOKOTOYHOM
060opyaoBaHNM C BbICOKOW CTEMEHbLIO YHUUKALUK
obecneynBaeT NOIHOE COOTBETCTBME XapaKTEPUCTUK
CEPUNHON NPOLYKUNN 3TaNoOHHbIM XapakTepuUCcTUKam,
Nnosfly4eHHbIM Ha CTeHAe, U rapaHTMpyeT NOCTOSIHHOEe
BbICOKO€ Ka4eCTBO BEHTUATOPOB.

BeHtunatopbl BPAH" wnsrotaenusat 16 Tu-
nopasmepoB K ob6ecrneynBalT LINPOKYD obnacTtb
pexumoB no npounssogutensHocTn ot 300 go 120000
M3y “n no gasneHwio a0 2600 [la. BeHTunaTopbl
BPAH" npumeHsoT B cuctemax, rae tpebyertcs Bbli-
cokui KM, HM3Kuin ypoBeEHb LWIyMa M B cUCTEMaXx C
napannensHon paboTon HEeCKONbKUX BEHTUINSATOPOB.
Mo cBOMM TexHMYEecCKMM napameTpam 3TU BEHTUNS-
TOpbl COOTBETCTBYIOT My4llUM €BPONenckuMm obpas-
uam, TMOJSIHOCTbIO 3aMEHST ycTapeslumne cepun
«CoBeTckux» BeHTMnsitopos BL| 4-70, BP 80-75,BP
86-77 M NMET N0 CPaBHEHMIO C HUMU Uenbln pag
npenMyLLLeCcTB:

m BeHTMNATOpbI BbiNyCcKaloT ¢ ABYyMS MoauduKaums-
Mn paboumnx konec BPAH6 n BPAH9, otnuyarowm-
MMUCSl YNCIIOM NONATOK, U BbINOMHEHbI C FYCTbIM TU-
nopasmepHelM psgom R20 guametpoB konec: 020-
025-031-035-040-050-056-063-071-080-090-100-
112-125. 3710 no3BondeT BblOMpaTb ONTUMAarnbHbIV
BEHTUNATOP NpakTUyecku Ha Nbon 3adaHHbIn pe-
XUM C MMHMMarbHbIMK 3anacamm 4o 5%.

m [1poM3BOANTCSA HECKOSBbKO BapUaHTOB WUCMOSIHEHUS
KONec B 3aBMCUMOCTU OT BEMUYMHbLI OKPYXXHOW CKO-
poCTK, KOTOpble OOecneynmBaloT HadexHylo paboTy
BEHTUNATOPOB B TEYEHWE BCErO0 BPEMEHU UX 3IKC-
nnyatauuun. [NpoBefeHHbIE MNPOYHOCTHbLIE pPacyeThl
paboumx Konec C MCMnonb3oBaHWMEM MeToda KOHeY-
HbIX 3MIEMEHTOB MOJSIHOCTbIO MOATBEPXKAEHLI COOT-
BETCTBYIOLLMMU IKCNIEPUMEHTAMMN.

m OnNTMMM3MpoBaHLI 3anacbl MOLWHOCTU Npu Bbibope
ABuraTtenen, 4To No3BOMseT NPMMEHATbL ABUraTenu ¢
MEHbLLEN YCTaHOBOYHOW MOLLHOCTBI, OCODEHHO Ans
BEHTUIATOPOB MarblX HOMEpPOB.

m [lpegycMoTpeHo UCNONHEHWE BEHTUNSATOPOB BCEX
HOMepOB MO 1-0M KOHCTPYKTMBHOW CXeme C UCMOofb-
30BaHMeM npeobpasoBaTtenen 4actoTbl, YTO AaeT
BO3MOXHOCTb KOpPPEKTUPOBaTb PEXMM pabdoTbl BEH-
TMRATOPa MpU MYCKO-HANaAOYHbIX UCMBITAHUSAX U B
npoecce akcnnyaTauyuun. Beibop onTumansHOro BeH-
TMRATOPA M pacdeT MOLLHOCTM MOTopa, paboTatoLLe-
ro ¢ npeobpasoBarenemMm 4acTtoThbl, NPOU3BOAUNTCH B
nporpamme VEZAFAN.

m B 2009 roay LeHTpansHas VcnbiTatensHas Jlabo-
patopus — UWJI-BE3A, nonyunna ceBugeTensCcTBO
rocygapCTBEHHOM akkpeguTaumn. XapakTepucTUKu
BPAH® 1 BPAB noaTBepXaeHbl Ha aspoavHamuye-
ckom cteHge LUMIT-BE3A pna Bcex moamdumkauui.
BbiCOKyt0 HageXHOCTb M CTabWUIbHOCTb XapakTepu-
CTuK obecrneyvmBaeT , B TOM 4YuUCre KOHCTPYKTUBHasA
cxema pabouero korneca u ysna ynroTHEHUs Mexay
KOMNecom 1 BXOOHbIM.

m V3meHeHHas dopma cnupanbHOro kopnyca —
yBenuMyeH pasmep pnaHua BbIXOAHOrO OTBEPCTUS,
yTo obecneynmBaeT CHMXEHUE cpeaHel CKOpOCTU B
BbIXOAHOM CeYeHUU BEHTUNATopa W noTepb Aasne-
HUA B NPUCOEOVHEHHOW BEHTUNALMOHHON CeTw.
YMeHbLUEeHNEe CKOPOCTU Ha BbIXoAe W3 BEHTUNsTopa
TaKke yBenuMuMBaeT CTaTUyecKoe [aBfneHWe BEHTU-
naropa.

BeHtunatopsl BPAB wusrotaBnueatot 12-Tu
TMnopasmepoB 1 obecneuvrBaloT LUMPOKYD obnacTb
pexxumoB no npomnssoauternibHocty ot 300 o 150000
M4 U no pasneHuto go 2600 [Ma. BeHTunaTtopbl
BPAB npumeHsAlOT npemmyLlecTBEHHO B HarHeTa-
TenbHbIX YCTAHOBKAax MU cuctemax, rae BBeOEHbI Xe-
CTKMEe orpaHudeHus Ha rabapuTHble pasmepsbl. [1o
CBOUM TEXHWYECKMM MnapameTpam 3TW BEHTUNSATOPLI
COOTBETCTBYIOT IyylIMM 3apybexHbiM obpasuam,
MOMHOCTBIO 3aMeHsAlT ycTapeBwune «CoBeTckne»
cepun BeHTUnsaTopos Bl 14-46, BP 280-46, BP 300-
45 1 MMEKT MO CPaBHEHUID C HUMU pAL MNpeumy-
LLeCTB:

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

m BeHTURATOpbl MMET MHOXECTBO WCMOMHEHWN:

00 LLIENPOMBILLNIEHHOE *B3pbIBO3aLLMLLEHHOE
*KOPPO3NOHHOCTONKOE «ApKTudeckoe» unum Cesep-
Hoe YXN2 n gna cuctem AY wn MNA.

m Bnarogapa npocton W HageXHOW KOHCTPYKUUU
BPAH® u BPAB, a Takke BbICOKOVi 3Heproaddek-
TMBHOCTU, BEHTUNATOPbLI SABNSAIOTCA YHUBEPCANbHbIM
N 9KOHOMMYHbIM 06OpyAOBaHWEM AN Pa3nUYHbIX
3a/a4 KOMOPTHON N TEXHONOTMYECKON BEHTUMALMM.
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(BE3D) o6wue ceedeHusi (12

MCNOJIHEHUA BEHTUNATOPOB MO HASHAYEHWUIO

Tabnuua 1

n?umeqauwe:
= ~ B3pbiBo3awmeHHoe — ans rpynnsi rasos 11C Tonbko Bogopoa no FOCT P 55026-2012
n? B3apbiBo3aLluLLieHHOE KOPPO3NOHHOCTOMKOE — Ans rpynnbl ra3os 1IC Tonbko Bogopoa no FOCT P 55026-2012
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BPAH®

BEHTUNATOPbLI PAOUAJIbHBIE

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

*0250282031+035°0402045+050205620632071208020902100112¢125¢140 - no 1 KOHCTPYKTUBHOW CXeme

*063+080°100125 - M0 5 KOHCTPYKTUBHOWN CXeMe

WUCNOJNHEHUE

» OGLenpombiiineHHoe (H)
» KoppoanoHHocToiikoe (*K1 *K3) — kpome pexuma 1Y v N[

» B3pbiBozaumieHHoe (B) — TOMbKO NO 1 KOHCTPYKTUBHOM CXEME UCTOSNHEHUS U KpoMe pexxuma 1Y v N[
» B3pbiBosawwmiienHoe (BC) — Ans rpynnel rasos |1C Tonkko Bogopoa no MOCT 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 pexxuma Y v N4

» B3pbiBo3alumiieHHoe koppoanoHHocTolikoe (sBCK1 «BCK3) — ans rpynnsi rasos 11IC Torsko Bogopop no FOCT P 55026-2012;
TOMbKO MO 1 KOHCTPYKTUBHOW CXEME UCMOSNTHEHUS 1
Kpome pexuma Y v N4

HA3HAYEHUE

s CucTeMbl BEHTUNALUM 1 BO3AYLLIHOMO OTOMMEHUs — PeXunmM paboTsl: « T80

» CaHuTapHo-TeXHUYECKNE N NPOU3BOACTBEHHbBIE YCTAHOBKM — PeXnM paboTsl: TS0 «T200

= CucTeMbl NPOTUBOALIMHON BEHTUNALMMN — pexkum paboTsl: «[Y400 «0Y600 «0YB400 «AYB600
= Cuctemsl M[ - NpoTMBOALIMHON NOAMNOPHON BEHTUMSALMU — PeXnUM paboTsl: <11

KOHCTPYKLUA
BeHTunstopsl BPAH® wumetoT paboyee koneco CXEMe WCMNOJSIHEHUS, BO3MOXHa KOMMMeKTauus

neBOro WMnNn nNpaBoro BpalleHWs C 3arHyTbiIMW Hasapj aBurartensamu, No3BonsLWUMU YacToTHoe

nonatkamu cneunanbHon opmbl, obecneynBaoLLMm perynmpoBaHue CKOPOCTU BpaLLeHUs.

BblcOKMIN KT 1 HN3KMIA LLyM. Ona nonoxeHnus kopnyca 10 (J1O) gna 1-n
CnmpanbHbIf KOpNyC - MOBOPOTHBIN. KaTteropuu pasmeLleHus (ynuyHoe) npegycmoTpeHa
MpeoycmoTpeHa BO3MOXHOCTb paboTbl 3awmta ot aTtmocdepHbix ocagkoB 30OHT-BPAH

BEHTUNATOPOB B pexume AbiMoyganeHus (OY) wn B (3akasbiBaeTCcss  OTAENbHO, Kak onuus); Ans

COBMELLEHHOM pexuMe AbiIMoyaaneHnsa n BeHTUNAunm nonoxeHunss kopnyca 190 (JIO) - KOS3bIPEK

(OYB). B nocnegHem  crniyyae  BEHTUNATOPbI (3akasbiBaeTCsa OTAENBHO, Kak onuus).

KOMMNMEKTYlTCa  ABuratensamu  Ans  AnNUTernbHON Mpennaraetcs AOnonHuTensLHas

NOCTOSAHHOW paboThl. KOMMMeKTaunusa BEeHTUNATOPOB ONuuAMW — CM.
BeHTUNATOpbLl KOMMNEKTYOT CcTaHA4apTHbIMK 3-X pasgen KaTanora «[ononHutenbHas

dasHbIMU aCUHXPOHHbLIMU OAHOCKOPOCTHbIMM KOMMeKTauus».

asuratenamn. [na BeHtunatopos BPAH9 no 1-i

SKCMNYATALIMA

BeHTUNATOpbl MOryT 3KCMyaTMpoBaTbCA B YCNOBUSIX - oT MuHyc 60 go + 40°C gns ymMepeHHoro wu

ymepeHHoro (Y), ymepeHHoro u xonogHoro (YXJ1) wn XONoAHOro Knumara,

Tponuyeckoro  (T)  knumata  1-n kaTeropuu - oT MuHyc 10 go + 50°C ans Tponu4eckoro knumara,;

pasmelteHus no FOCT 15150. ° cpegHee 3HayeHMe BMOPOCKOPOCTU  BHELUHMX

Ycnosus akcnnyataumm: MUCTOYHMKOB  BuBpaumMm B  MecTax  YCTaHOBKU

* TemMnepartypa okpyxatoLien cpeabl BEHTUNATOpa He bonee 2Mm/c;

- OT MUHyC 45 go + 40°C gns yMepeHHoro knuvarTa, ° yCrnoBus No nepemellaemon cpege - B Tabnuue 1

cTp.12
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MAPKWPOBKA

Mpuwmep:

BeHTunatop pagvanbHbiv BPAH®9; Tunopasmep 063; pexum paboTbl T80; ucnonHeHue obLLENPOMBbILLNEHHOE;
HOMUWHanbHas mMolHocTe NHOM=5,5kBT, uncno nontocos 4, NpeaycMOTPEHO YaCTOTHOE PerynmpoBaHue CKOpPOCTY;
KnumaTu4eckoe UcCnoriHeHne Y2; KOHCTPYKTMBHOE ucnonHeHue 1; nonoxeHue kopnyca [190; 6e3 TUWIK; knacc
3HeproapekTMBHOCTM anekTpoasuraTens IE2:

BPAH9 063-T80-H-00550/4F-Y2-1-M90-0-1E2
O6o3HaueHue: *BPAH6 *BPAH9 *BPAHGA' BPAHIA"
Tvmopasmep BEHTUINATOpPA:
¢0252028°031°035°0402045°05020562063207108020902100112125140
Pexxum paboTbl:
T80 - TemnepaTypa nepemeLlaemon cpeabl Ao 80°C (BpeMsi paboTbl — MOCTOSHHO) I I I I I I I
*T200 - Temnepatypa nepemeLlaemon cpedpl 4o 200°C (Bpemsi paboTsl — NOCTOSAHHO) I I I I I I I
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 - coBmeLLeHHbI pexxm T80 1 Y600 ¢ Tunopasmepa 040
14 - TemnepaTypa nepemellaemon cpeabl Ao 80°C (Bpems paboTbl — 120MuH)
WcnonHeHue:
°H - obLenpomblILLneHHoe
K1 K3 - KOPPO3VOHHOCTONKOE
B - B3pbIBO3ALLULLEHHOE
(ans BeHTMNsTopoB ¢ YPT+Ex Tonbko B coctase ¢ LUCAY-BE3A)
BC - B3pbIBO3ALLYLLEHHOE ANs rpynnbl ra3os |IC Tonbko BOAOPOA
(ans BenTunatopos ¢ YPIM+Ex Tonkko B coctase ¢ LICAY-BE3A)
*BK1 «BK3 - B3pbiBosalumiieHHoe KOPPO3MOHHOCTOIKOE
(ansa BeHTunaTopos ¢ YPIM+Ex Tonbko B cocTtase ¢ LUICAY-BES3A)
*BCK1 «BCKS3 - BapbiBosalLmiLieHHOE KOPPO3MOHHOCTONMKOE ANS rpynMbl rasos IIC Torbko BOA0POA,
(ansa BeHTunaTopos ¢ YPIM+Ex Tonbko B cocTtaBe ¢ LUICAY-BE3A)
MapameTpbl Asuratens?: «/P
*/PF — ana komnnektauum asuratens ¢ YPIM (kpome pexwumos M v AY400/600)
W® — MHAEKC MOLLHOCTU CM. — Tabnuuy 1
P —uucno nontocos: 2(3000 o6opoToB) 4(1500060poToB) 6(1000 obopoToB) 8(750 obopoToB)
Krnvmatunyeckoe UCMOMNHEHUE: oY 1" oV2 oY XJI1™ oY XJ12 oT1" T
KOHCTPYKTUBHOE UCMOSMHEHME: 1 5
MonoxeHue kopnyca: o[10 o145 «[190 «[1270 1315
*J10 «J145 «J190 «J1270 *J1315
BeHTtunatop ¢ TLWK:  «TLUK
BeHTtunsatop 6e3 TLUK: <0
Knacc sHeproadekTmBHOCTH 3neKTponBV|raTen;|5: °|E2

I'Ipwmeqal-me

[ AmowlemeBoe pabouee koneco Tunopasmepa BeHTunatropa 080 onsa pexuma T80 u ncnonHeHun H B «BC

= 2Bce ABuUratenu no YMOJYaH1IO NOCTaBNATCA C HanpsbkeHueM nuTtaHus 380B, 50, npsimon nyck.
VicnonHeHne Ha gpyrve HanpsbkeHust U cnocobbl MOAKMIYEHUS MO creLManbHOMY COrflacoBaHuio.
Myck gBuratenen ot 15 KBT Ao/mKeH BLINOMHATLCA C NpUMeHeHnem codt ctaptepa MCL,.

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

[ ,D,nﬂ KnumMaTunyeckoro ncrnornHeHus Y1 «yXJ11 «T1 npegycMoTpeHa AonoNHUTENbHAA 3aluTa aBuratens u
BbIXJi0Ma BEHTMNATOpPA.

u ° YKa3blBaeTCsi, CMN OH OTMAWNYHbIN OT CTaHOapTHOro.

= [lononHuTtenbHas KOMNMeKkTauunsa 3akasblBaeTcsa OTAENbHbIMU MO3ULNAMM, KaK Onumm
(cMm. pasgen «[JononHuTenbHas KOMMNeKTauus»).

= CneumaneHble TpeboBaHNS K BEHTUNATOPY YKa3bIBalOTCA AONONHUTENBHO U COrMacoBbIBAKOTCS 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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OBNIACTU ASPOAMHAMUYECKUX NAPAMETPOB

O6nactu 3000 —
2000 f ~ \\\—C‘ Y‘\\‘\
a3poAnHaMM4ecKux -L\ \\ v\ \
r~ ™~ \ 045 \ 080\ 090 \125
napameTpoB 1000 — AN \ \
c A NN\ N SN\ S L A
z 0 / N\ o), \or) / /0% NAal
400 / AN\ - / / VANV AVAVAW.[
300 / \\ 028\ ////</ )M%)/i{//{//
200 Av/ 050 < V/
BPAH6 100 N\ 025/ 7\
\ A7V
\ 7\/
BPAH9 0 V-
T G e 500,2 03 0405 1 2 3 :g.;/quo;o 20 30 40 50 100
O6nactu 3000 | — — Ny
2000 / =\\\\ \\\ AR \\\
a3poauHaMUYECKMX // \ \ \\ \\\\ \\ \\\\\\\ \\
1000 / \\\\ L VA VAN WA WO VAN W A VAN VAN VYY" WY
napameTpos y, | WL WA U EE) N) YD N S A A I YA [ ) L YT
& / N\ WR WAV AV AV AVAVAY &Y. i
-~ 600 / / / // / / / / / / / \'J
& 500 / ISV NS/ A
400 / VAVIAV SV VAV A
300 / // /;/ /<64ﬂ/ /// /{90
6
200 Z /// A\;4<05‘0/<35 ¢07AV8} \/
Y waaviing
N | o025 29(
. AL
[V
BPAHg gg \V/
UcnonHenve 1 ¢ YPM 03 0405 1 2 3 45 . 3/10 - 20 30 40 50 100 200
, M7/Y %
O6nactu 3000
a3poAvHaAMUYECKUX 2000 // N \\ T
napameTpoB N\ \ \\
= 063 080 100 \ 125 \
g 1 / \ \ \ \
800 / / ) ) \
700 / / / /
600 // / / //
500 SN / // /
400 // / / //
BPAHY N A S
JAWAW,
McnonHeHMe5 2002 3 4 5 6 10 30 40 50 60 100

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

025...063 071... 080 090...100 112... 125 140
Pacnonoxexne
K T'k'1 d BUOPOM30NATOPOB
. . = — 15 oTB. C.
= — <4 B~ i
g ~J [ ~] | I
=T 48 5
< - < ¢} =
o O OCb: o 0oChb! 0Cb 0Cb (3
o o n ©
7 S : QN kopfyca o Kophyca OI Kopnyca OL Kopnyca
d
8 oTB.

m * [Inqa rabaputa geuratens 180...225

lMonoxeHue Kopnyca

Mpasoro BpaLieHus WcnonHeHne BeHTUNATOpa C 3aLUMTON:

B B | B B B "30HT-BPAH" "KO3bIPEK"
b b b b b B1
? ~ A
= ll\ff\, .cr \/‘ ‘ ] EL .:Q (S\ %3}.:
T DN s 3 N =)
no n4s noo n270 n315 n9o

NeBoro BpalieHusa

n4s n90 n270 n315 no 920
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(BE3R) BPAH® 7
UcnonHeHune 5
L max
L2 L1
! d
. TN n oTB. 4 L
> i
P n b
n s === -1 —f]
ﬁ Co
u | i
y 1y
D n ! 1
] |
1]
— T 1210
BbixogHou chnaHey, PacnonoxeHue oTBepcTUmn
KpensfieHnA BeHTUNAToOpPoB
063...100 125
C1 C1
d ki k2 ds** ki k2 d3**
[ T [ ) )
P P N1 OTB. ‘ /6 OTB. ‘ / 8 0TB.
L <C Lot — —
el B T W 2 4 ot |[616]¢ ’
S g‘ O .8 2223
7] (@) 2 (@) [ a
=% =4 ocb kopnyca 1 ©  ocb kopnyca
Lj N B T N 7<‘—&77777
t1 naxt=B1 O — O —
B2 k| K] k |\ _d2* A k [N d2*
12 oTB. 16 oTB.
m* Pasmep nog Bnubponsonsatop
u** Pasmep nog doyHAaMeHTHbIN 6onT
Tunopa3mep Pa3smepbl, 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 I'IpMcoe.qunreanble pasmMepbl, 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 12 150 875 16 34 5 10
MonoxeHue Kopnyca
MpaBoro BpalyeHus
B1 B1 B1 B1 B1 !(Icnonueume ?eHTMnﬂTopg c 3au.lwm|?!
B B ‘ B B B 30HT-BPAH KO3bIPEK
b b b b b
| et ’-——
I T ‘T ) iy - LN A g.'
Y NN/ NP} ) = - o
rno n4s noo n270 na3is noo
f By Ja)
no n27o nsis noo
Tunopasmep Pasmepbl, MM
DL ) <10 <110 <145 145 *M90 1190 *M270 +N270 <M315 +N315
B B. b H h ht B Bt b H h B Br b H h B Bt b H h B Bt b H h
063 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
080 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
100 17972673 751 1050 656 1156 1625 2568 686 1050 1204 1533 2511 656 1050 1046 1533 2290 656 1150 751 2017 2833 814 1150 689

125

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
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TEXHUYECKUE XAPAKTEPUCTUKMK
UcnonHeHue 1
Homep Tun Yucno NHowm, Tok npu Macca* Homep Tun Yucno NHowm, Macca*
KPMBOW  BEHTUNATOpa  MONHCOB KBT 380B, A max, Kr KPMBOW  BeHTMNATOpA noncos kBT max, Kr
Bce pexuvmbl C npeobpa3oBatenem 4actoTbl (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
8 BPAH6 0,25 0,72 22,1 B8 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 11 29,2
8 15 31,7
9 2,2 33,7
0,
800 KN, % %17 3000 Kng, % 62 69 74 77 74 g9
70041 p=1,2 kr/m3 |— +— p=12«kr/m3
004 » R \L\\( P ng = L\/
600 N 2000 o) A 61
\\ - ~
500 TAT TN\
6 AN 5
400 5 A XRDADAN
\ 1000 = X Y
\ \ PR ——— R WA
300 \ 4= XYW Y-—+5000
\ 600 — N \ W\V’
(I 2 SNV 4000
© S s
= 200 K 400 1 i S W %
g 1 = Z 30 u NOVIYLY z
SN L L/ N \<\) V 3000
N N /17
NN 200 = (A
\\ \ - AN \\ }
a0 N \/
\ (AN 2000
80 \ \ 100 4
70 \ \ \\
\
60 v
\ \‘ 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
AL B B BN B I IS B B N SRR NS U TN L L B R R B LA I
1,5 2 3 4 5 6 7 8 910 15 2 3 4 5 678910 15 20
V, m/c V, mlc
T | N I 0 UL AL AL L NLELELILE LI L L B B T T rrrrrrrrr e e
1 2 3 4567 10 20 30 4050 70 1 2 345 10 20 30 50 100 200 300
Pgv, Ma Pgv, MNa

186

476 max

VcnonHeHne BEHTUNATOPOB:
Bce Kpome *K1 «BK1(3)

KnumaTunyeckoe ncnonHeHwve:

413

240

Y1(2)

BbixoaHow ¢naHey

WcnonHeHne BEHTUNATOPOB:
K1 «BK1(3)
KnnmaTtunyeckoe ucnonHeHue:

200

MpumeyaHwe:

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

. YXI1(2) *T1(2)
7
— 14 oTB. ‘$ﬂ7°7° ¥ +
% ©
| : ‘ o0
Ho S ek
#8 i 326 o
4 oTB. i @
H—o—9%—9 — 3
54| 3x80=240
348

= [pacduku gaHbl A4Ns yNpoLeHHOro BbIbopa BEHTUNATOPA, MOSTOMY OYeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

JononHutenbHasa KoMnseKkTauua
Tepmo-wymounsonupytowmin koxyx TLLK

Komnnekt Bu6pounsonstopoB KUB

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

3awwura: *30HT-BPAH *KO3bIPEK

MpeobpasoBatenb YacToThbl

LLikacp LLICAY
YcTponcTBO NNaBHOro mycka
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028

NUcnonHeHue 1

Homep Tun Yucno NHowm, Tok npu Macca* Homep Tun Yucno NHowm, Macca*
KPMBOW  BEHTUNATOpPa  MONKCOB KBT 380B, A max, Kr KPMBOW  BeHTUNATOpA noncoB kBT max, Kr
Bce pexumbl C npeobpa3oBatenem 4yactoTbl (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
Kra, % %77 KA, % 62 69 74 771 74 69
= 3 = —
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101 213 ,121‘ VcnonHeHve BEHTUNATOPOB: WcnonHeHve BEHTUIATOPOB:
Bce kpome K1 *BK1(3) *K1 «BK1(3)
KnumaTtunyeckoe ncnonHeHve: KnumaTtudeckoe ncnonHeHue:
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Mpumeyanwe:
u* [py n3meHeHnn TNa gBuraTens Macca MoXeT U3MEHHATHLCS.
m padmkm gaHbl 4nst yNpoLLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY O4YEHb BaXXHO MCMoNb3oBaTh nporpammy VEZAFAN.

,U,OHOJ'IH uTeribHad KOMNneKrauuna
Tepmo-wymounzonupyowmi koxyx TLLK CoeguHutenb msarkut COM-BPAH ~ 3awwra: *30HT-BPAH *KO3bIPEK Lkadp LLICAY

Komnnekr Bu6pounsonstopoB KUB ®naHew 06paTHbIiA: *@OB *®OH Mpeobpa3oBatenb 4acToThbI YcTpoicTBO NNaBHoro nycka
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(BE3A) BPAH® 120

UcnonHeHue 1

Homep Tun Yucno NHom, Tok npu Macca* Homep Tun Yucno NHom, Macca*
KPUBOM  BEHTUNATOpPA  MOJIHOCOB KBT 380B, A max, Kr KPUBOW  BeHTURATOpa noncoB KBT max, Kr
Bce pexumbl C npeobpa3soBatenem 4actoTbl (kpome pexuma Y v NA)
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
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MpumeyaHwe:
u* [py n3meHeHnn Tna gBuraTens Macca MoOXeT U3MEHATHLCS.
m padmkm gaHbl 4Ns yNnpoLEeHHOro Beibopa BEHTUMATOPA, MOSTOMY O4YEHb BaXXHO MCMoNb3oBaTh nporpammy VEZAFAN.

JononHuTenbHas KOMMeKTauus
Tepmo-wymounsonupytowwmin koxyx TLLK Coepunutenb msarkui COM-BPAH

®naHew 06paTHbIi: *@OB *«®OH

3awwra: *30HT-BPAH *KO3bIPEK

Mpeobpa3oBatenb 4acToThbI

Likach LLICAY

Komnnekt Bu6pounsonstopoB KUB YcTpoicTBO NNaBHoro nycka


https://rsvgroup.ru/

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 KPUBOW  BeHTURATOpa noncoB KBT max, Kr
Bce pexumbl C npeobpa3soBatenem 4actoTbl (kpome pexuma Y v NA)
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
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129 268 146 NcnonHexne BEHTUNATOPOB: NcnonHeHne BEHTUNATOPOB!
Bce kpome *K1 «BK1(3) *K1 «BK1(3)
KnumaTuyeckoe ucnonHeHue: KnnmaTtuyeckoe ncnonHeHue:
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Mpumeyanwe:

u* [py n3mMeHeHnn Tna gBuraTens Macca MoOXeT U3MEHATHLCS.
m padmkm gaHbl 4Nst yNpoLEeHHOro Beibopa BEHTUMIATOPA, MOSTOMY OYEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

,D,OHOHHVITeJ'IbHaﬂ KOMMIeKTauunsa
Tepmo-Luymousonupytowmit koxyx TLIK

Komnnekr Bu6pounsonstopoB KUB

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

3awwmra: *30HT-BPAH *KO3bIPEK

Llikac LLICAY

Mpeobpa3oBatenb 4acToThbI YcTpoicTBO NNaBHoro nycka
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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 pexumbl C npeobpa3oBatenem 4yactoTbl (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
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MpumeyaHne:

n* I'Ipm MU3MEeHEeHUN Tuna ApuraTtend Mmacca MoXxXeT USMEHATLCA.

VicnonHeHne BEHTUNATOPOB:

KnumaTtunyeckoe ucnonHeHuve:

Bce kpome *K1 B

Y1(2)

307

WcnonHeHue BEHTUNATOPOB:
«K1 -BK1(3)

Knumatunyeckoe UCnonHeHue:
YXML(2) T1(2)

K1(3)
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= [pacduku gaHbl NS yNpoLeHHOro BbIbopa BEHTUNATOPA, MOSTOMY OYeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

JononHutenbHaa KOMNmeKkTauua
Tepmo-wymounsonupytowmin koxyx TLLK

Komnnekr BuGpousonstopos KUB

Coepaunutens markuii COM-BPAH
®naHel 06paTHbIiA: *«@OB «dOH

3awwra: *30HT-BPAH *KO3bIPEK

NpeobpasoBatens YacToThl

Likach LLICAY

YCTPOACTBO NMaBHOro nycka


https://rsvgroup.ru/

BE3D BPAH® 23
McnonHeHue 1
Homep Tun Yucno NHom, Toknpu  Macca* Homep Tun Yucno NHom, Macca*
KPUBOM  BeHTUNsATOpa noncoB KBT 380B,A  max, kr KPUBOM BEHTMNIATOpa noncoB KBT max, Kr
Bce pexuvmbl C npeobpa3oBaTtenem 4actoTbl (kpome pexuma Y v NAO)
1 BPAH6 4 0.75 2,2 64 1 11 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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MpumeyaHwe:
u* [py n3meHeHnn TNa gBuraTens macca MoXeT U3MEHATHLCS.
m padmkm gaHbl 4nNst yNpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY O4YEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

JononHuTenbHas KOMMeKTauus
Tepmo-wymounsonupyrowmi koxyx TWK  Coeannutens markuii COM-BPAH

®naHey o6patHbIi: *@OB *®OH

3awwura: *30HT-BPAH *KO3bIPEK

MpeobpasoBatenb YacToThbl

ILikacp LLICAY

Komnnekt Bu6pomsonstopos KUB YcTponcTBO 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
3 BPAH6 82,8 3 11 84,5
4 BPAH9 4 15 36 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* [pn n3mMeHeHnn TMna gBurat

€1 MacCa MOXeT USMEHATLCA.

m padmkm gaHbl 4Nst yNnpoLEeHHOro 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 YacToThbl

Llikac LLICAY

YcTpoicTBO NNaBHOro nycka
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(BE3R) BPAH® 25
UcnonHeHue 1
Homep Tun Yucno NHom, Toknpu Macca* Homep Tun Yucno NHowm, Macca*
Kp1BOM BeHTURATOpa nosncoB KBT 380B,A  max, kr KpnBoW BeHTMnATOpa noniocos kBT max, Kr
Bce pexumbl C npeobpa3oBatenem 4actoTbl (kpome pexuma Y v NAO)
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 55 111
7 7,5 119
8 11 127
Knp, % 80 82 Kng, % 6467 75 80 823 80 75
[+]
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Mpumevanwe:

u* [py n3meHeHnn Tna gBuraTens Macca MoOXeT U3MEHATHLCS.
m padmkm gaHbl 4ns ynpoLeHHOro Beibopa BEHTUMIATOPA, MOSTOMY OYEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

JononHuTenbHas KOMMeKTauus

Tepmo-wymounsonupyowwmi koxyx TLIK

Komnnekt Bu6pomsonstopos KUB

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

3awwura: *30HT-BPAH *KO3bIPEK

Mpeobpa3oBatenb 4acToThbI

Likach LLICAY

YcTpoicTBO NNaBHoOro nycka



(BE3R) BPAH"® 26
UcnonHeHue 1

Homep Yucno NHom, Toknpu Macca* Homep Tun Yucno NHowm, Macca*
KpnBoW BeHTURATOpa noncos kBT 380B,A max, kr KpnBoOW BeHTURATOpa noniocos kBT max, Kr
Bce pexumbl C npeobpa3oBaTenem 4actoTbl (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 Kng, % 6467 75 80 823 80 75
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Mpumeyanwe:

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

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

Komnnekr Bu6pounsonstopoB KUB

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

3awwmra: *30HT-BPAH KO3bIPEK

Mpeobpa3oBatenb 4acToThbI

Llixac LLCAY

YcTpoincTBO NNaBHOro mycka



(BE3A) BPAH® 27

UcnonHeHue 1

Homep Tun Yucno NHom, Toknpu Macca* Homep Tun Yucno NHowm, Macca*
KpnBoW BeHTMnATOpa noniocos KBT 380B,A  max, kr KpnBoOW BeHTUnATOpa 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 3 170 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 55 199
6 BPAH9 11 23 206 6 7.5 207
7 4 11 206
8 15 271
Kng, % 80 82 Kng, % 6467 75 80 823 80
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Mpumeyanwe:

u* [pn n3mMeHeHnn Tna gBuraTens Macca MOXeT U3MEHATLCS.
= [pacduku gaHbl AN yNpoLeHHOro BbIbopa BEHTUNATOPA, MOSTOMY OYeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

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

Komnnekt Bu6pousonstopos KUB ®naHey 06patHbiit: *@OB *®OH peobpa3oBatenb 4acToThbI YcTpoicTBO NNIaBHOrO Nycka



(BE3R) 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 u 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 55 233

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 4 185 325
Knp, % 80 82 KnA, % 6467 75 80 823 80
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MpumeyaHwe:

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

D,OHOHHVITeJ'IbHaﬂ KOMMIeKTauunsa
Tepmo-wymounsonmpytowmii koxyx TLLK

Komnnekt Bu6pomsonstopoB KUB

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

3awwmra: *30HT-BPAH *KO3bIPEK

MpeobpasoBatenb YacToThbl

Llikach LLICAY

YcTpoicTBO NNaBHoOro nycka



(BE3A) BPAH® 29

UcnonHeHue 1

Homep Tun Yucno NHom, Toknpu  Macca* Homep Tun Yucno NHom, Macca*
KPUBOM BeHTMnATOpa noncoB KBT 380B,A  max, kr KpVBO# BeHTMRATOpa noncoB KBT max, Kr
Bce pexuvmbl C npeo6pa3oBaTteneM 4yacToThl (KpoMe pexuma Y m 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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Mpumeyanwe:
u* [pn n3meHeHnn Tna gBuraTens macca MOXeT U3MEHHATLCS.
= [pacdukun gaHbl 4N yNpoLeHHOro BbIbopa BEHTUNATOPA, NOSTOMY OYeHb BaXXHO MCMoNb3oBaTb nporpammy VEZAFAN.

,U,OHOJ'IH nTenbHasa KoMnnekKkrauusa
Tepmo-wymounzonupytowmii koxyx TIUK ~ Coeaunutens markui COM-BPAH 3awura: *30HT-BPAH *KO3bIPEK Llikac LLICAY

Komnnekr Bu6pousonstopos KUB ®naHel 06patHbIN: *@OB *®OH Mpeo6pa3oBartenb 4acToThl YcTpoiicTBO NNaBHOro nycka



(BE3R) BPAH® 130
UcnonHeHue 1
Homep Tun Yucno NHom,  Toknpu  Macca* Homep Tun Yucno NHowm, Macca*
KpnBoW BEHTUNIATOpPa  MOMOCOB KBT 380B,A  max, kr Kp1BOM BeHTURATOpa noncoB 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 18.5 500

5 22 535
6 30 565
Kng, % 80 82 K, % 64 67 75 80 823 80 75
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MpumeyaHwe:

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

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

®naHew 06paTHbIi: *@OB *®OH

3awwura: *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 nosncos 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
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MpumeyaHne:

u* [py n3smMeHeHnn Tna gBuraTens Macca MOXeT U3MEHATLCS.
= [pacduku gaHbl NS yNpoLeHHOro BbIbopa BEHTUNATOPA, MOSTOMY OYeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

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

Komnnekr Bu6pousonstopos KUB ®naHel 06patHbIN: *@OB *®OH lMpeoGpa3oBatenb YacToThbl YcTpoiicTBO NNaBHOro nycka



(BE3A) BPAH® 32
McnonHeHue 1
Homep Tun Yucno NHom, Toknpu Macca* Homep Tun Yucno NHom, Macca*
KpVBO# BeHTMnATOpa noncoB KBT 380B,A  max, kr KPUBOM  BEHTUNATOpa noncoB KBT max, Kr
Bce pexuvmbl C npeobpa3oBatenem 4actoTbl (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
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MpumeyaHue:

u* an M3MEHEeHNN Tna ABuraTenda Mmacca MOXeT USMEHATbLCA.

= [pacduku gaHbl 4Ns yNpoLeHHOro BbIbopa BEHTUNATOPA, NOSTOMY OYeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

JononHutenbHaa KoMnneKkTauua

Tepmo-wymounsonupyowwmi koxyx TLIK
Komnnekr Bu6pousonstopos KUB

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

3awwra: *30HT-BPAH *KO3bIPEK

Npeobpa3oBatens YacToThl

Likach LLICAY

YCTPOACTBO NNaBHOro nycka



(BE3R) BPAH® 133
UcnonHeHue 1
Homep Tun Yucno NHowm, Tok Macca* Homep Tun Yucno NHowm, Macca*
Kp1BOM BeHTURATOpa noncos kBTt  npn380B,A max, kr KpnBoOW BeHTURATOpa noniocos KBT max, Kr
Bce pexumbl C npeo6pa3oBaTenem 4yacToThkl (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
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Mpumeyanue:

u* [pn n3smMeHeHnn Trna gsuraTens macca MOXeT U3MEHATLCS.
= [pacduku gaHbl 4N yNpoLeHHOro BbIbopa BEHTUNATOPA, MOSTOMY OYeHb BaXXHO MCMoNb3oBaTb nporpammy VEZAFAN.

JononHutenbHaa KoMnNmeKkTauua

Tepmo-wymounzonupyrowmn koxyx TIK  Coegunutens msrkuin COM-BPAH
®naHel 06paTHbIi: *@OB «®OH

Komnnekt BuGpousonstopos KUB

3awwmra: *30HT-BPAH *KO3bIPEK

NpeobpasoBatens YacToThl

Llixac LLCAY

YCTPOMCTBO NMaBHoro nycka



BE3D BPAH® [34
MUcnonHeHune 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 pexumbl 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 5,5 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 KN, % _ 6467 75 80 823 80 75
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Mpumeyanwe:

n* I'Ipm MU3MEeHEeHUN Tuna Apuratenid Mmacca MoXxXeT USMEHATbLCA.

m padmkm gaHbl 4Nst yNpoLEeHHOro Beibopa BEHTUIATOPA, MOSTOMY O4YEHb BaXXHO MCMONb3oBaTh nporpammy VEZAFAN.

JononHutenbHaa KoMnmeKkTauua

Tepmo-Luymomnsonupytowmit koxyx TLIK
Komnnekr BuGpousonstopos KUB

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

3awwmra: *30HT-BPAH *KO3bIPEK

Mpeo6pasoBaTent 4acToTh!

Llikach LLICAY

YCTPOACTBO NNaBHOro nycka



(BE3R) BPAH"® 135
UcnonHeHue 5 UcnonHeHue 5
Homep Tun Yucno NHom, nkmax, Toknpu Macca* Homep Tun Yucno NHom, nkmax, Toknpu Macca*
KPMBOW BeHTUNATOpa nonwcoB 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
3000 KA, % 6467 75 80 823 80 75 30007 Kng, % 6467 75 80 823 80 75
— p=12kIM3—9 —— T p=12kIM —§
AN Q T 7,
8 = 67 O = )
2000 e mamm
7 L = ( 2000 7 ==L -
1500 6 — b 1500 6 misssuas \
mmmwEsE N N g2 =i = NENENR
S SNV /|58 e E=nas ‘/
_ﬁ::~~‘~\\\‘ \ ‘/‘ A = FNN \
1000 4Lt N ANE 1000 3 SFasi AN \ %8
s ~ Y | N 11 ~
& 700 o AT 3 NBX AWy % 2= 700 2 = \ \DPE900 =
g 60— 7 ) 1000 < & 00— o VA 0 =
L] 8 [=]
5009— 77— NG NG 500 R \ fee’ ’
N N L\ 900 = v \\\} 700
400 X " 800 400 ‘\‘ Y
\VK\ A \\ <\> ° B BB NN \ 1] \ EEEEEES A 00
yd 0
300 . 700 300 v
Y\
200 X \ 600 200 i 500
\
150 1 150
6 78910 5 2 30 40 50 60 70 910 15 20 30 40 50 60 7080 100
T T T "I""IQ'Y hlﬂs{qlx'1l[)p(l)'l T T T Q’ Msqu1OOO
2 3 4 5 6 7 8910 15 20 ﬁéiéé}ééfoﬁ
V, mlc V, mlc
1T LU UL R A T T ™ —_— T T —TTT —TTT
345 10 20 304050 100 200 2 345 10 20 304050 100 200
PdV: Ma Pdv, MNa
MpumeyaHwe:

u* [pn n3meHeHnn TNa gBuraTens Macca MoXeT U3MEHATHLCS.
m padmkn gaHbl 4Nst yNpoLEeHHOro Beibopa BEHTUMIATOPA, MOSTOMY O4YEHb BaXXHO MCMoNb3oBaTh nporpammy VEZAFAN.

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

®naHey o6patHbIit: *@0B *®OH

3awwmra: *30HT-BPAH *KO3bIPEK

MpeobpasoBatenb 4acToThbl

Likach LLICAY

Komnnekt Bu6pomsonstopoB KUB YcTpoicTBO NNaBHoro nycka



(BE3A) BPAH® 36
O NMPO C Hbl U NUCT
BeHTUnaTop paavanbHblit BPAH® nponsBoacTea «<BE3A»
MapkupoBka BeHTUnsiTopa (cornacHo Katanory «<BEHTUJTATOPLI PAONAJIbHBLIE «BE3A»)
BPAH
KOnMn4ecTBoO, WT
KoHTakTHOe nnuo:
OpraHuszauus:
Ten.: dakc: e-mail:
PervoH (ropop): jaTta:
Hy)XHOoe OTMeTbTe 3HAKOM «V» UMK YKaXXUTe 3HaYeHue
pabouni pexum npon3soauTensHocTb 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 - AbiMoyaaneHve Temneparypa nepemelyaemon cpeabl 400°C
S:g:rbu Y600 - AblMoydaneHve TemnepaTypa nepemellaemoii cpeabl 600°C
0YyB400 — COBMELLEHHbI pexum T80 1 Y400
0YB600 - COBMeLLEHHbIN pexum T80 1 Y600
no - nognop
H — o6LenpoMbILLNEHHOe
B — B3pblBO3aLLLLEHHOE
BC — B3pbiBO3aLumeHHoe Ans 11C Tonbko BOAOPOA
UcrnosrfHeHue K1/ K3 — KOPPO3MOHHOCTOMKOE
BeHTUNsATopa BK1/ BK3 — B3pbIBO3aLLMLLEHHOE KOPPO3MOHHOCTONKOE
BCK1/ BCK3 - B3pbiBosalmiLeHHOe KOppo3noHHocTolkoe ans 11C Tonbko Boaopon
Y
YXJ1
KnumaTunyeckoe
MUCNOJIHeHue T 1
KaTeropus pasmeLleHns >
KOHCTPYKTUBHOE 1
MUCMOJIHEHNe 5
yacToTa BpaLLEeHNs, MUH
Koneco pabouee
(8N KOHCTPYKTUBHOIO MCMOSTHEHUS 1 C YaCTOTHbIM pPerynmpoBaHMeM u 5)
HOMMHanbHas MOLWHOCTb, KBT
asurartenb 4YMCO NOSIHOCOB
C YaCTOTHbIM perynupoBaHuem
nosioXxeHue npasoro BpaLieHus (M)
yros BbIxo4a NoToOKa, rpag.
Kopnyca nesoro BpauweHus (J1)

JononHutenbHas KoMnreKkTaumsa

TepMo-wymounsonupyrowmmn koxyx TLUK

KoMnnekT Bubpousonsatopos KUB

cepus
coefMHUTENbL MArKMA | YCTAHOBKA Ha BXOeE NoToka
COM-BPAH yCTaHOBKa Ha BblX0[e NoToka

MaTepuan dpnaHua

POB — Ha cTOpOHe BcacbiBaHUs

c¢onaHey o6paTHbLIN

®OH — Ha cToOpoHEe HarHeTaHus

npeobpasoBaTtesnib 4acToThbl

YCTPOMUCTBO NJSIaBHOro nycka

wkac LLUCAY

sawmTta 3OHT-BPAH/ KO3bIPEK

CneumnanbHble TpeboBaHuUA:

3akasuuk:

(nognuceb) (.1.0.)
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BPAB

BEHTUNATOPbLI PAOUAJIbHBIE
000 «BE3A»

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

npousBoACTBa

*063 *080 100 125

& =0

600°C
*120MUH 9001

-nol KOHCprKTVIBHOf/'I cxXeme

WCNONHEHKE

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

s B3pbiBosawmiienHoe (BC)

» B3pbiBo3alumiLeHHoe kKoppo3noHHocTolikoe (BK1 <BK3)

-no5 KOHCprKTI/IBHOI7I cxXxemMme

— Kpome pexuma Y v MNa
— TOMbKO NO 1 KOHCTPYKTUBHOWM CXeMe UCTOSNTHEHUS U
Kpome pexuma OY v MA
— Aans rpynnel rasos |IC Tonbko Bogopod no NOCT P 55026-2012,
TOJNBKO MO 1 KOHCTPYKTUBHOM CXEME UCTIONHEHUS U
kpome pexuma Y v MO
— TOMbKO NO 1 KOHCTPYKTUBHOWM CXeMe UCMOSNHEHUS U
Kpome pexuma OY n M4

» B3pbiBo3alumieHHoe koppoanoHHocTolikoe (*BCK1 «BCK3) — ans rpynnsi rasos 11IC Torsko Bogopop no FOCT P 55026-2012;

HA3HAYEHUE

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

» CucTeMbI BEHTUMNALNM 1 BO3AYLLIHOMO OTOMMEHUs — PEXunM paboTsl: « T80

» CaHuTapHo-TexHMYeCKne 1 NPON3BOACTBEHHbBIE YCTAHOBKU — PEXUM paboTbl: « T80 «T200
= CucTeMbl NPOTUBOALIMHOM BEHTUMAALMMK — pexnmM paboTsl: «AY400 «AY600

= Cuctemsl M[ - NpoTMBOALIMHON NOAMNOPHON BEHTUMSALMU — PeXnUM paboTsl: <11

KOHCTPYKLUA

BeHtunatopbl BPAB wumetoT paboyee koneco
SapabaHHOro Tuna nNeBoro UMM NpPaBoro BpaLleHWs C
3arHyTbiMU Bnepep nonatkamm cneumansHon opmbl.

3awuta ot aTtmocdepHbix ocagkoB 3OHT-BPAH
(3akasbiBaeTcs  OTAENbHO, Kak  onuus); Ans
nonoxenmsi kopnyca 190 (J10) - KOS3bIPEK

CnupanbHbIA KOPMNYC - MOBOPOTHBLIN.

BeHTMnATOpbl KOMMMEKTYIT CTaHAapTHbIMU  3-X
dasHbIMK ACMHXPOHHBIMU OLHOCKOPOCTHbIMU
asurarensamu.

Ona nonoxexus kopnyca 0 (JIO) gns 1-n
KaTteropuu pasmelleHuns (ynuyHoe) npegycMoTpeHa

AKCMNYATALNA

BeHTunATOpbl  MOryT 3KCnfyaTMpoBaTbCs B
ycrnoBusAx — ymepeHHoro  (Y), YMEpeHHoro u
xonogHoro (YXJ1) un tponunyeckoro (T) knumaTta 1-r
kaTeropuun pasmelleHms no FOCT 15150.

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

(3akasbiBaeTCs OTAENbHO, Kak onums).

MpennaraeTcs OOMONHUTENbHAsS KOMMIEKTauus
BEHTUNSATOPOB OMNUUSMW — CM. pasgen kartanora
«[JononHuTenbHasa KoMNneKkTauus».

- OT MUHyc 60 go +40°C AN YMEPEHHOro M XON04HOro
knumara,

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

° YCNOBWs N0 NepeMellaemMoi cpege - B Tabnuue 1,
cTp.12.
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MAPKMUPOBKA
Mpuwmep:

Bentunartop paguaneHbin BPAB; Tunopasmep 063; pexum pabotbl T80; ucnonHeHue o6LenpOMBbILLNIEHHOE;
HOMUWHanbHas MowHocTb NHOM=7,5kBT, 4ncno nontocoB 6; KNMMaTU4Yeckoe WCMNOMNHeHUe Y2; KOHCTPYKTUBHOE

ucnonHeHue 5; nonoxeHne kopnyca M90; 6e3 TLK:

BPAB-063-T80-H-00750/6-¥2-5-190-

Tunopasmep BEHTUNSATOPA:
¢0200252028031203520402045°0502056°0632071080209021002112125
Pexxum paboTbl:

T80 - TemnepaTypa nepemMeLlaemon cpeabl Ao 80°C  (Bpemsi paboTbl — NOCTOSHHO)
*T200 - Temnepatypa nepemetiaemon cpegpl 4o 200°C (BpemMsi paboTsl — NOCTOSAHHO)

O6o3sHaveHve: *BPAB I I

e[1YA00 - temnepaTypa nepemeLiaemoi cpeasl 400°C ¢ Tunopasmepa 050 (Bpems paboTbi — 120MuH)
*[1Y600 - temnepatypa nepemetluaemoi cpeasl 600°C ¢ Tunopasmepa 050 (Bpemsa paboTbl — 120MuH)

14 - Temnepatypa nepemetiaemon cpedpl Ao 80°C  (Bpemsi paboTsbl — 120 MUH)
McnonHeHue:

*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

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

KnumaTtuueckoe ucnonHeHune: Y13 o2 oy XJ11% oVXJ12 oT13 T2
KOHCTPYKTUBHOE UCNONHEHUE: *1 5

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

BeHtunatop ¢ TLUK:  «TLUK
BeHtunsatop 6e3 TLUK: <0

MpumeyaHue:

i
]
]
]
I

= ' Bce ABUratenu no YMOS4YaH IO NOCTaBMAKTCSA C HanpskeHneM nutaHua 380B, 500y, npsmon nyck. cnonHeHue
Ha apyrue HanpskeHus 1 cnocobbl MOAKIIYEHMS NO cneynansHOMY cornacosaHuio. Nyck asuratenen ot 15 kBT

[OIDKEH BbINOMHATLCA C NpMMeHeHueM codT ctapTepa MCL.
# > VIHOEKC MOLWHOCTY — cM. Tabnuuy 1.

[ S,D,J'IH KIMMaTU4ecKoro UcnonHeHuns <Y1 «YXJ11 «T1 npegycMmoTpeHa SONOMHUTENbHAA 3alumTa gsuraTens u

BbIXJ10Na BEHTUNATOpA.

= [ononHutenbHas KOMNINEKTaUus 3akasbiBaeTcsa OTAeNbHbIMU NO3MLUAMU, Kak onuun (CM. pasgen

«[lononHuTenbHas KOMMNNekTauus»).

= CneumanbHble TpGGOBaHMH K BEHTUNATOPY YKa3blBAOTCA OONOJIHUTESNIBHO U COrNacoBbIBAOTCA C

M3roToBUTESNEM.
Tabnuua 1
BPAB
HomuHanbHas MowHocTb (NHOM), kBT 0,25...0,75 1,1...7,5

Unpekc mowHocTH (M) 00025...00075 00110...00750

11...90
01100...09000
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UcnonHeHue 1

020...045 050...080
L max L max
L1 L2 L1
r——— ]

\

| I [ I i b
I

e L,ﬁ“ D

BbixogHoW dnaHeL BEHTUNATOPOB

020 025...045 050...125
MicronHeHne BEHTUNATOPOB: McnonHeHne BEHTUNATOPOB:
p Bce kpome *K1 *BK1(3) K1 «BK1(3) di
1 Knnmatuyeckoe ncnonHexue: Knumatuyeckoe ucnonHexue:
/1o, Y1(2) SYXM1(2) +T1(2) di __/ A'“:’TB; _
:: - o /n10TB. B A w—
I4 A )
<|(T < ~ ‘;(: l¢1 <| % “ <|’|: s <
£ TR <% BB TR 1 Y I E U
Sl & o—-T Sl B
s | R Y R | R S — 1 i I
t Tt 59 9
t1 | naxt=B1 '-'.j nsxt=B1 ‘ 1L 8
N3xt=B1
BZ Bz 4
B2

PacnonoxeHue oTBEPCTUI KpenneHUsi BEeHTUNATOPOB
020...050 063...080

u * ina rabapurta gsuratens «160 <180
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MonoxeHue Kopnyca

MNpaBoro BpalyeHus

WcnonHeHue BeHTUNATOpPA C 3alLUTON
"30HT-BPAB"

"KO3bIPEK"

41

-M1315 -J1315

B B
b b
+
= TR St e —
{ \'\J’ \r g
T
no n4s noo n270 n3i15
JleBoro BpalieHua
Tunopasmep Pasmepbl, MM
BEHIMIAIORa <10 -J10 [45 -N45 <190 -J190 270 -N1270
B b H h hi B b H h B B: 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 geuratensi «160 <180
UcnonHeHue 5
L max
L2 L1
di N F
— T
%‘177I’L}‘ Dl
=== = |
1
e | '
E—fl by
D ul | L
u |
(I}
— T 1
BbixogHon dnaxey PacnonoxeHue oTBepcTumn
KpenreHus BeHTUNATOPOB
063...100 125
C1 C1
T & ki k2 ds* ki k2 d3*
= | niots. L ke_ ‘ /8 ora
[ /6 0TB. 8 oTB.
&' Lo <€ /’o & vu‘lv’i £ 2 vv"v —%
<|% LB | Bk 2 7 [N 616 o !
21 | g S| W s 2223 |
1ot ) _a‘ &) ‘ﬂ g
K i — —— 9 OCb KOpnyca 10| 1 Q@ 0Cb KOpnyca o1
Lj N 7%777777 N: 7TQ77777
t1 naxt=B1 © —— O —
B2 k| K] k [N\ d2 M K] NCES
12 oTB. 16 oTB.

m* Pasmep nog Bnbponsonsatop

u** 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"
5 ; 5B 5 ,
5 - g
SIS ‘T( R = ) SN -= L
I X 9 N < \,5 < T,
Mo 45 90 M270 Mai5 190

JleBoro BpaleHus

&L & &

270 315

(N
N

.

J190

m * [Inqa rabaputa geuratens 225...280




(BE3R) BPAB 43
TEXHWYECKUE XAPAKTEPUCTUKU

UcnonHeHue 1 MUcnonHeHune 1
Homep Yucno NHom, Q max, Tok npu Macca* Homep Yucno NHom, Q max, Tok npu Macca*
KPUBOW  MONIOCOB KBT My 380B, A max, Kr KPUBOW  MOJNOCOB 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 - 2
& 500 g =
~
400 40049
= 1330
300 =
g 300
Lim
200
024 03 04 050607 091 15 2 3 B T07 08 09 1 5 7 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
Pgy, Ma (cBob0aHbI BbIXNON) Py, Ma (CBOBOAHBIN BbIXION)
MpumeyaHwe:

u* [py n3meHeHnn TNa gBuraTens Macca MoXeT U3MEHATHLCS.
u [padukn AaHbl 4N ynpoLeHHoro Bbibopa BEHTUNSITOPA, NO3TOMY OYEHb BaXKHO UCMONb3oBaTb nporpammy VEZAFAN.

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

Komnnexr Bubpousonstopos KUB ®naHel 06patHbiit: *@OB *®OH Mpeobpa3oBatentb 4acToThb! YcTpoicTBO NNaBHOro nycka
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MUcnonHeHue 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 KPUBOW  MONIOCOB KBT M3y 380B, A max, Kr
Bce pexumbl 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 /1
8007 )= 1,2 kriwd = 1410 9001 £=1.2 kr/m3 _ ———7 1400
700 s 800 ]
600 [T ~
_ 700
] )
500 2 600 e
© ~ © o
— T
= 400 S = 500 s
a = [ c
] 925
- 400 -
300 e 910 =
A
P
4 P 300
! T ——
T
0,7 0809 1 15 2 4 48 1 15 2 3 4 5 6
—rrrrrvrrrrrery 'QIM:;/L;I)('1IOQ()I'I T L L TT T T T QIM'SIﬁX1099 LU L
26 3 4 5 6 7 8 910 15 19 32 4 5 7 8 910 15 20
T T T V IM/C 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 dv’ 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)
MpumeyaHwe:

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

= [padukn aaHbl 4N ynpoLeHHoro Bbibopa BEHTUNSITOPA, NO3TOMY OYEHb BaXKHO UCMONb3oBaTb nporpammy VEZAFAN.

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

Komnnekt Bu6pomsonstopoB KUB

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

3awwura: *30HT-BPAB *KO3bIPEK

Mpeobpa3oBatenb 4acToThbI

Llikad LLUCAY

YcTponcTBO NNaBHOro mycka



(BE3A) BPAB 45
MUcnonHeHue 1 MUcnonHeHune 1
Homep Yucno NHowm, Q max, Tok npu Macca* Homep Yucno NHom, Q max, Tok npu Macca*
KPUBOW  MOMIOCOB KBT M3y 380B, A max, Kr KPUBOW  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 Bl 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
& 5660 7,3 49 55 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
KMA, % 44 48 55 61 64 65646159 Kng, % 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 957
LS — =| [g 600 T z
400 5 500 e
300 awesco 690 400 /] 695
s T
/,
300 >
2004 1=
‘ ‘ 240+ ‘
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 |
. . o de‘ ”a. . e 10 20 30 40 5|9dvy 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.

= [pacduku gaHbl NS yNpoLeHHOro Bbibopa BEHTUNATOPA, NOSTOMY OYeHb BaXXHO MCMonb3oBaTb nporpammy VEZAFAN.

JononHutenbHaa KoOMNmeKkTauusa

Tepmo-wymounsonmpytowmii koxyx TLLK

Komnnekr Bu6pousonstopos KUB

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

3awwura: *30HT-BPAB *KO3bIPEK

NpeobpasoBatens YacToThl

Llikach LLICAY

YCTPOACTBO NMaBHOro nycka



@Ead

BPAB 46
MUcnonHeHune 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 — a; L1460
— A
800 #/'
~T 2000 o L
700 L7
2 -
« 600 I _
= = 1500 P
& = © 2
500 705 = “
0
- T ~ 960
400 1000 pys
L
1 900 7
T
310 | 800 1-‘/
3 4 5 6 71 10 13 ' 26
— QM4 x 1000 : : ° 0 T % % oo 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 1 V’ M/c
12 20 30 40 50 100 200 2230 40 50 100 200 300 400500
T T T T qv. rla T T T PdVl M
1620 30 40 50 100 200 300 40 50 100 200 300 400500 800
Pdv, Ma (cBoBoaHbIi Bbixnon) Py, Ma (cBOGOAHBIi BIXTON)
MpumeyaHwe:

u* [1py n3mMeHeHuUn TMna gBuraTens Macca MOXeT U3MEHSATLCS.

u** Kpome pexxuma Y

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

JononHuTenbHas KOMMeKTauus
Tepmo-wymounsonupyoiwmi koxyx TLIK

Komnnekt Bu6pomsonstopos KUB ®naHew 06patHbIi: *@OB *«®OH

Coeaunutens markuii COM-BPAB

3awwura: *30HT-BPAB *KO3bIPEK

Mpeobpa3oBatenb 4acToThbI

Likach LLICAY

YcTpoicTBO NNaBHOro nycka



BE3D BPAB 47
063 080
MUcnonHeHune 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 KPUBOW  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 o7
B - NFT970 B | 7 7 7T M1980
1500 7] LA
< A
2/ 27
. 2000
= z =
g = g :
1000
—_ —T M 730
= 725 1500
900 _ i~
} 1
B0] /1 wad
= '
700
650 1000
7 8 9 10 15 20 30 34
I T | 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
Pdv, Ma (cBoBoaHbIA BbIXIOMN) Pgv, Ma (cBoBoaHbIit BbIXON)
MpumeyaHne:

n* I'Ipm M3MEeHEeHUN Tuna apuratena Mmacca MoXXeT USMEeHATbLCA.

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

m  [pacdukm gaHbl AN ynpoLLEeHHOro Bbioopa BEHTUISATOPA, MO3TOMY OYEHb BaXKHO UCMofb3oBaThk nporpammy VEZAFAN.

,D,OﬂOJ'IHVITeanaﬂ KoMnneKTauuna
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*
no3vuuMM  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 SRl 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 T NAA A LAY I P Ll R ) ENAECA L
A =TI\
T RO X PR AN 900
20001 = ,ﬁiéx, Wi v 2000 67 X CA )
6 IR K 1000 SSEare=is 800
1500 =SS ane 1500 S P SR
9 ] N\ N7\
o 52 SELSrab Wo e ; SEEA 700 _
= 7R\ sl = ly R AL S
& 4 INACZNA TN g0 2| I& N :
oS AN DN 3 BEVALE 600 <
1000 - SiE 7Y 1000 3 TN
900 = . Y 700 900 5 N7 ]
80015 S ) 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 1’20 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) Py, Ma (cBOBOHLIN BbIXTION)
Mpumeyanwe:

u* [1py n3mMeHeHuUn TMna gBuraTens Macca MOXeT U3MEHSTLCS.

u** Kpome pexuma Y

m [padukm gaHbl ANs ynpoLeHHOro Beibopa BEHTUNATOPA, MO3TOMY OYEHb BaXXHO Mcnosb3oBaTb nporpammy VEZAFAN.

JononHutenbHasa KoMnsekTauus
Tepmo-wymounsonupyowwmi koxyx TLIK

Komnnekt Bu6pomsonstopos KUB ®naHew 06patHbIi: *@OB *®OH

Coeaunutens markuii COM-BPAB

3awwura: *30HT-BPAB *KO3bIPEK

MpeobpasoBatenb 4acToThbl

Likach LLICAY

YcTpoicTBO NNaBHoro nycka



(BE3A) BPAB 49
UcnonHeHue 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
) 75 153 1140
10 90 177 1220
11 110 223 1390
0 0,
2800 Ko, % 57 - AE/SG 6% 1/7\01 691 66 57 30001— KnA, % 57 66 69 70 69 66 57
| p=12kr/m3 a 'V NN — 1 p=12kr/m3 o
1 J = —
8 e D =] 700 7 f/\ o A r600
2000 - TN =N D
1 = — \ X 6 ‘/ X
A=) N 2000 T .
e NZNA 600 e < \ r
1500 -uD‘ L A L\\» \ ) e — \—’AY: _500
© 9+ N NN\ T 4 7 / i
= 7 \ H © e J >3 B \~ S
- | P i \ = I:1500 A VA i - s
e & >4 LA _ = e v 2
NN N 500 r 3 T\
1000 2 — e NN
900 NN 2 NN 0
8001 = NS 1 ~7c
700 = 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
- Qmduxt000 Q, M3/4 x 1000
566 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)
MpumevaHwe:

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

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

JononHutenbHasa KoMnseKkTauusa
Tepmo-wymounsonupytowmin koxyx TLLK

Komnnekr BuGpousonstopos KUB

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

3awwura: *30HT-BPAB *KO3bIPEK

Npeobpa3oBatens YacToThl

ILikacp LLICAY

YCTPOMCTBO NMaBHOro nycka
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BPAB 50

O NPO C Hbl U NUCT

BeHTunatop paguanbHbii BPAB

MapkupoBka BeHTUnsiTopa (cornacHo Katanory «BEHTUJTATOPLI PAONAINBHLIE )
BPAB

KOnn4yecTBoO, WT

KoHTakTHOE Nunuo:

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

HY)KHOG OTMEeTbTEe 3HAKOM «V» UJTN YKaXUTe 3Ha4eHue

pabouni pexum npon3soauTensHocTb Q, M>/Y
(Avanas3oH pexxuMoB) | gaeneHue ctatudeckoe Psv npu t=20°C, MNa
TUNopasmMep BeHTUNATOpa
T80 - TemnepaTtypa nepemMeLiaemMoi cpegpl Ao 80°C
T200 - Temnepatypa nepemellaemon cpegel 4o 200°C
pexum Oy400 - AbIMOyAaneHvie Temnepartypa nepemeliaemon cpebl 400°C
paboTei 0y600 - AbIMOyAaneHvie Temnepartypa nepemeliaemon cpegbsl 600°C
na - noanop
H — 06LEenpPOMbILLNEHHOE
B — B3pblBO3aLLLLEHHOE
BC — B3pbiBO3aLumeHHoe Ans 11C Tonbko BOAOPOA
UCrnosfiHeHue 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 pPerynmpoBaHveM u 5)
HOMWHanbHas MOLWHOCTb, KBT
ABuraTtenb YK1CINO NOJIKOCOB
C 4YaCTOTHbIM perynupoBaHuem
nosoxeHune npasoro BpatyeHusa (1)
yron Bbixoaa noToka, rpaa.
kopnyca nesoro BpateHus (I7)

JononHutenbHas KoMnreKkrTaumsa

TepMo-wymounsonupyrowmm Koxyx TLUK

KoMnnekT Bubpousonsatopos KUB

cepust
coefuHUTENb MAMKUIA | YCTAHOBKA Ha BXOAE NOTOKa
COM-BPAH YyCTaHOBKA Ha BbIXOA4Ee NOTOKa

MaTepuan dpnaHua

POB — Ha cTOpoHe BcacbiBaHUs

c¢hnaHewl oOpaTHbIN

POH — Ha cTOpoHE HarHeTaHus

npeobpasoBaTtesib 4acToThbl

YCTPOMUCTBO MNJSIaBHOro nycka

wkac LLUICAY

sawmta 3OHT-BPAB/ KO3bIPEK

CneumnanbHble TpeboBaHuUA:

3aka3uuk:

(nognuceb) (.1.0.)



https://rsvgroup.ru/

(BE3R)

TLK

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 KOHCTPYKTMBHOMY UCMONHEHMIO 1

*063 080 100 125 - N0 KOHCTPYKTUBHOMY UCMOMNHEHUIO 5

HA3HAYEHUE

PagnanbHble BEHTUNATOPLI BPAH® u BPAB
SABNSAIOTCA WCTOYHMKOM MNOBBLILIEHHOrO LyMa 4epes
KOpryc, Takke BO3MOXHO BblAeneHue MNOBbILLIEHHOro
Tenna npu nepemelleHun ropsymx rasoB (pexunmbl
T80 mn T200). YMeHblleHne M3Nny4aemMoro KOprnycom
wyma wWunM TenmoBOro MOToKa BO3MOXHO Npwu
MUcnonb3oBaHMM crneumansHoro koxyxa TLWK. [Onga
cuctem Y u [OYB Temnepatypa nepemellaeMbix
rasoB gocturaet 600°C. Pa3smelleHne BEHTUNATOPOB,
pabotaowmx B pexume LOY/OYB400/600, BHyTpU
34aHUsA co3gaeT BEPOATHOCTb NeperpeBa NoMeLleHus
BEHTKamepbl BNfOTb OO BbIXOA4A M3 CTPOsl ABuratens
BeHTUNATOpa. [na obecneyeHus HagexHonm paboTbl

BblgeneHve Tenna uM wyma npu paboTaroem
BEHTMNATOpPE. Hwuxe npueeneHa Tabnuua
TENMoBbIX MOTOKOB ( OT BEHTUNATOpa B TEPMO-
LWyMOM3oNUpytoLwemM Koxyxe u 0e3 Hero pans
nposeaeHus pacyeToB " onpeneneHus
HeobXoAMMOCTM pa3paboTkM cUCTEMbI BO3OYLLIHOMO
oXnaxxgeHust BEHTKaMepbl.

MpuHATbIE B nocnegHee BpeMsi Tpaauumu
NPOEKTMPOBaHNS COBMELLEeHHbIX cucrtem,
[OMyCKatT  ABYXPEXWMHY0 paboTy BbITSXKHOW
BEHTUNAUMM B KadecTBe o0OLleOoOMEeHHON U
abiMoyaanenus. [laHHoe COBMeLLeHWe Mno3BonsieT
3HaYUTENbHO 3KOHOMMUTb 3aTpaTbl Ha

BEHTUNSATOPOB BO3HMKaeT HeobxoaMMOoCTb BO34yX0BOAbl, 060pyAOBaHME U MPOCTPAHCTBO ANS
paspaboTkun cneuunanbHOW CUCTEMbl  BO3AYLLIHOMO ux pasmelleHuns. [lpeanoxeHHoe WCNoNHeHne
OXMaXOeHWsl BeHTKamepbl C nogader  YrMYHOro BeHTUnsiTopos BPAH® un BPAB B Lymo-
BO3dyxa Ana oxnaxgeHus obopygoBaHusA. 370 N30NUPYIOLLIEM  KOXYXEe  MO3BOMSET  CHU3UTb
npuBOOANT K  3HAYUTENbHOMY  YCIOXHEHWUIO U CYMMapHbli  ypOBEHb  3BYKOBOW  MOLLHOCTU

YAOPOXaHWIO NPOEKTa CUCTEMbI AbIMOYAANEHMUS.
Ons pelweHna gaHHoW Npobnembl NPeanoxeHo
HOBOE WCMNOSIHEHNE BEHTUNATOPOB BPAH® n BPAB B

n3riydaemon BEHTUNATOPOM, Ha BenuyuHy go 1206
3a CYET LYyMOMOITIOLWAKLLNX U LYMOU3ONUPYOLLNX
CBOMCTB KOXyXa.

TEPMO-LUYMOU3ONMPYIOLLEM 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
KOHCTPYKLUA
TepMO-LLIYMOU3ONMPYIOWNIA KOXYX BbINOSIHEH B BPAH®/BPAB B TEPMO-LLYMOU3ONUPYIOLLIEM KOXKYXE
BMae Kopnyca KapKacHO-MaHemnbHOW KOHCTPYKUUMK, W3roTaBfMBalT MO KOHCTPYKTUBHOMY MWCMOSTHEHUIO
COCTOSILLEN BHYTPU U3 CETKW, CHapyxm - u3 1 n 5 Tonbko ona nonoxeHun kopnycos 0 *90 <270

OLMHKOBaHHbIX NaHenewn, MeXxay KOTOpbIMU HaxoauTcA
TepMO-LIJyMOI'IOFJ'lOLLI,alOLLIMIZ maTtepuan. BeHTI/IJ'IﬂTOpr

rpagycos.



(BE3R) TIUK 52
FTABAPUTHBIE U MPUCOEOUHUTEIIbHBIE PASMEPbBI
UcnonHeHme 1
L max
L1
-
T 4
.
e —
MonoxeHune Kopnyca
B B B B
b b b b
! v
= o o
< 7 - @\ < /ﬁ
A\ —NF ): x —
I T
ol e e
T T T
no Moo 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
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
080 304 297 1245 1850 1500 650 795 536 1285 536 795 850 1285 536 895 650 295 = 412 570 1610
090 429 335 1390 [N 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 W
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
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
e b - L ? Ly LR
<
< ,775 (ﬁ\ - =} < T 1 oy Sy < (D
I T —
no noo n27o0 no noo n27o
Tunopasmep Fa6apuTtHble pa3mepbl, MM Maccbl, Kr
BeHTUNATOPa L1 L2 Lmax *M10 <110 +1190 +1190 *M270 +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

METOAWKA ONPEAENEHAA HEOBEXOAUMOCTU BO3YLLHOI O OXNAXAEHUA BEHTKAMEPbI C
BEHTUNATOPAMWU ObIMOYAANEHUA

Bce Bo3gyxoBoabl cMCTEM AbiMOyAaneHust ob6a3aTtenbHO MMEKT crneumanbHOe OrHeCcTOMKoe MOKpbITue,
KoTopoe aBnsieTcs hakTnyeckm Tennomsonsaumen. CeyeHne BO30yxOBOAOB OCTATOYHO HEBESMKO MO CPaBHEHWUIO C
pasMepamu BEHTUNAATOPOB AbiMoydaneHus. OCHOBHble BblAeMNeHUs Tenna B BeEHTKaMepe Npoucxogdar ¢
MOBEPXHOCTM Koprnyca BeHTunaTopa. [lpegnaraetca cnegywowas MeToAuKa OueHku HeobxoammocTu
crneynanbHOro oxnaXxaeHus BeHTKamMmepbl B Clydae BO3HUKHOBEHWS noXapa.

Lar Ne 1 OnpegensitotTcs napaMeTpbl paboTbl BEHTUNATOPA M NOMNHbLIA TEMNMOBOW NOTOK OT BEHTUNATOpa 3a 1 vac,
a Takke NMonHas Tennosas Harpyska 3a Bce BpeMsi aBapunHon paboTbl BeHTunaTopa 3a 1 unu 2 yaca paboTbl.

Lar Ne 2 OnpepensieTcst TeNNOBOW NOTOK, BOCNPUHUMAEMbIN OrpaXkaaroLlen KOHCTPYKUMEN CTEH BEHTKaMephbl, B
3aBMCUMOCTM OT nnowaguM M martepuana crteH. CpaBHMBAOTCA 3HAyYeHWs MNOTOKOB Tenna, BblAensieMble
BEHTUMNATOPOM M BOCNPUHUMAEMbIE OrpaxaaloLMMU KOHCTPYKUUAMU. Mpy NpeBbIleHNN NOTOKa BblAENEHUs Haz
NOTOKOM NOrMOLLEHNs NnepexoamMM Ha war Ne 4.

LLar Ne3 CpaBHuBalOTCS MOMHbIE TEMfOBble Harpysku, BblOENIEHHblE BEHTUNATOPOM 3a Bpemsi paboTbl, U
CMOCOBHOCTL K MOrMOLLIEHUNIO Tenma CTeH 3a TOT e nepuog BpemeHu. Mpu HeJocTatoyHOM CnocOBHOCTM CTEH K
MOrnoLLeHNI0 Tenna nepexoaum Ha war Ne4,

Lar Ne4 Bblumcngetca HeoOXoOAUMbIN pacxod OXMaaalolero BO3ayXa AN CHATUS pacHeTHOro u3bbITOYHOro
noToka Tenna.

NPUMEPbI PACYETA

Mpumep 1. CTaHaapTHasA Kamepa M3 OWITYKaTypPeHHOro Kupnuya u 6eToHa
3apaHo
m BeHTunatop abimoyganeHus Homep 10 B TepMO-LLYMOM3ONMPYIOLLEM KOXYXe YCTaHOBMEH B MOMELLEHUMN CO
crnefyowuMy AaHHbIMK:
epa3mepbl MOMELLEHUS.......cceeuveeerreeniieereienineennnenens .o AMXAMX3M(D)
*CTEHbl — OLUTYKaTYPEHHbIE KNPMUYHbIE TONLWMHON (B).....150 MM

*ron M NOTONOK - 6eToHHasa nnuta TonwuHom (9)............ 150 mm
*BEHTUNALMN HET
eTeMMepaTtypa Bo3ayxa B NOMELEHUM (tB.nom.)................ 50°C
eTeMMepaTtypa CTeHbl BHYTPU NOMeLLeHns (tct.nom.).......... 40°C
eTemMnepaTtypa CTEHbI CHAPYXM (ICT.HAP.). ...vvevenvie v ieeinins 30°C
m Bpems paboTbl BEHTUIMATOPA .. .vvvuvee e venee e venananenannnns 2 vaca
m Temnepatypa nepemeltaemon cpenbl (tn.cp.).......ccoevvvnenn. 400°C
NocnepoBaTenbHOCTbL pacyeTa
Lar Ne 1

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

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

Lar Ne 2

Onpegensiem TennoBon NOTOK, BOCNPUHMMaeMbIn 1 m? orpaxgatoLlen KOHCTPYKLMK:

g= a X (ts.nowm. - ter.nom.), B1/m°

roe: a - koadppmumneHT Tennootaaum; a = 8,7 Br/m*K (cnpaBoYHMK)

q = 8,7 x (50-40) = 87 BT/™M°

OnpepensieM TENIOBOW MNOTOK, BOCMPMHUMAaEMbI BCEN NIOLLaAb0 OrpaXaatoLlen KOHCTPYKLUK:
Qsocnp.orp.koHeTp. = X Fros.orp.kon. = 87 x 80 = 6960 BT

Fros.orp.koH. = 80 M’

CpaBHuBaeM 3HaueHus1 Qeent 3a 24ac U QBocnp.orp.KOHCTP.

4060 BT < 6960 BT

Pe3ynbTaTtbl pacyeTta

JononHuteneHasa BeHTUNAUUA noMmeLLeHus He TpebyeTtcs. MNpoBepsieM CNOCOBHOCTb CTEH K MOrMOLLEHUIO
M306bLITOYHOro Tenna.

Lar Ne 3

OnpegensieM TennonormnoLleHme orpaxaaroLLlen KOHCTPyKUMKu 3a 1 vac:

Qrorn.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 orpaxgatoLmnx KOHCTPYKL MK, 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

OnpenensemM TennonornoLlieHne orpaxaaroLLen KOHCTPYKUUKU 3a 2 Yaca paboTbl BeHTundaTopa:
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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 NOMeLLeHUs He TpebyeTcs.

Mpumep 2. Kamepa n3 orHeCTONMKNX ceHOBUY NaHeneun

3apaHo

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

epasmepbl NOMeLLeHus .. . ...4mx4dmx3m(h)
*CTEHbl — CEHBMWY NaHenu: OLI,I/IHKOBaHHaH cTanb C p,Byx CTOpOH TOJ‘ILIJ,I/IHOI/I (6) ...... 1,5 Mm
OTHECTOMKMI 6a3anbT TOMWMHOM (O) ..evvvvvvvnevenineennnns 50 MM
*MOJ1 U MOTONOK - OETOHHASA MANTA TONMHOM (O) ... .vecenee e eenieeeieietne e ieaeneans 150 mm
*BEHTUNALMMN HET
eTEMMepaTypa BO3AYXa B MOMELLEHMMN (TB.IOM.) t.uvueirineieeeinine ceteveeeieeeeenieaenenns 50°C
eTemnepartypa CTEHbl BHYTPU MOMELLEHUST (TCT.MOM.). .....ooovvreiiiiieie e, 40°C
eTemnepaTypa CTEHbI CHAPYXKM (TCT.HAP.). .....coviei et e e e 30°C
m Temnepatypa nepemMeLaeMON CPEOBI (TM.CP-) «rvrueur it et e eenetee et aee e eaeeeenn s 400°C
B BpeMs PaBOThl BEHTUMATOPA . .. «.. ettt eeeet it et et e e e e vet et et ee e et ee e e e eenaaenaes 2 vaca
NMocnepoBaTenbHOCTL 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
Lar Ne 2
OnpeaensieM TennoBow NOTOK, BOCTIPUHUMAEMBI 1 M” orpaxaatoLLeit KOHCTPYKLWK:
0= o X (ts.nom. - tct.nom.), BT/M?
roe:
a- KOSd)CbVILI,VIeHT Tennootgayu, 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*
OnpepnensieM TeNnoBOW NOTOK, BOCMPMHUMaEMbI BCEN NMOLLaab0 orpaxaatoLlen KOHCTPYKLUK:
Qsocnip.orp.koHeTp.= X Frios.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
JononHutenbHas BeHTUNSALMSA NomMelleHus He TpebyeTcs. [NpoBepseM CNOCOBHOCTb CTEH K MOMTOLLIEHWNIO
n36bITOYHOrO Tenna.
LWar Ne 3
OnpegenseM TennonormnoLleHme orpaxaaroLLen KOHCTPyKLMKM 3a 1 yac:
Qnorn.orp.koH. 3a 1yac = C X (tct.nom.- ter.Hap.) X M, Kkan
roe:
C - TeNnoemMKoCTb Matepuana, kkan/kr°C,
Cou.ctans = 0,5 kkan/kr°C; pou.crans = 790 Kr/M> (CNPaBOYHWK)
C6asanst = 0 KKan/kr°C;  p6asanst = 200 Kr/M°® (CIPaBOYHMK)
Fcenas. = 80 M°
M — macca orpaxgatoLen KOHCTPYKLUK, Kr
Mou.crans = 380 kr (C y4eTOM OGNEr4yeHHbIX MeTanIOKOHCTPYKLMIA, YCTAHOBIIEHHbBIX BHYTPY NOMELLEHUS)
Mé6azanstT = 800 Kr
Qrorn.orp.koH. 3a 1yac = 0,5 x (40-30) x 380 + 0 x (40-30) x 800 = 1900 kkan = 1634 Bt
OnpegensieM TennonornoLleHne orpaxaaroLLen KOHCTPYKUUKU 3a 2 Yaca paboTbl BeHTunaTopa:
Qrorn.orp.koH. 3a 24ac = 1634 x 2 = 3268 BT
CpaBHuBaeM 3HayeHust Qeent.3a 2 vac U Qnorn. orp.koHceTp.3a 2uac : 4060 BT > 3268 BT
Pe3ynbTaTtbl pacyeTta
TpebyeTcst BEHTUNSLMS NOMELLLEHNS], TaK Kak M3bbITOYHbIM NOTOK Tenna paseH 396 BT:
[(4060 — 3268)/2 yaca = 396 BT)]
LWar Ne 4
Bbluncnsem Heobxoanmbl pacxoq BO34yxa OXINaXaeHus AN CHATUSE pac4eTHOro n3bbITOYHOro NoToKa Tenna:
L =Q x 3,6/ ce x pe X (ts.nom.- tcr.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 KaMepa C BEHTUNATOPOM 6e3 TepMOo-LUYyMOU3OSNIMPYIOLEro Koxyxa, Tpebyrouias
SHA4YUTEJNIbHOIro BO3A4yLWHOro oxnaxgeHusa

3apaHo

m BeHTnnaTtop abimoyganeHus Homep 10 6e3 TepMO-LLIYMOM30NPYIOLLErO KOXKyXa YCTAHOBMNEH B MOMELLEHUN CO
crnegyoLwnuMmn JaHHbIMK:

*Pa3MEPbLI MOMELLEHMS. .. ...veveeeiieceiieiee e eenneeenieneeeen e - AMXAMX3M(D)
*CTEHbl — OLUTYKaTYpPEHHbIE KNPMUYHBLIE TOMNWMHOM (8).......cuvvee... 150 mm
*M0J 1 MOTOJIOK - OETOHHAA MANTA TONWMUHOM (8)....vvvevvneeven e, 150 mm
*BEHTUMNALMUN HET
sTEMMEpaTypa BO34yXa B MOMELLEHUN (B.AOM.). ... ueeeierieeininvenn, 50°C
eTeMMepaTtypa CTEHbl BHYTPU MOMELLEHUS (1CT.MOM.). v vueevnveranannns 40°C
sTeMNepaTypa CTEHbI CHAPYXM (TCT.HAP.). . vvv et eerie v eene 30°C
m BpeMsa paboThl BEHTUMATOPA ... e euneeiie et et e et e eene e eereee e e eenes 2 vaca
m Temnepatypa nepemeriaeMor cpeabl (I1.cp.) «.ovreeiiiieii i eenn, 400°C
MocnepoBaTenbLHOCTL pacyeTa
Lar Ne 1

Mo Tabnuue 1 onpegensem BenuunHy g OT BEHTURATOpa 3a 1 4ac npw tn.cp. = 400°C: q = 21344 Bt
Tennosas Harpy3ka 3a Bce BpeMsi aBapuinHom paboTbl BeHTunaTopa (2 4aca):
QseHr. 3a 2 yac = 21344x2 = 42688 Bt
Lar Ne 2
W3 paHee npunBeaeHHoro MNMpumepa 1 npyHUMaem TensioBoW NOTOK, BOCNPUHMMAaEMbI BCEW MMoLaabo
orpaxgatroLemn KOHCTPYKLUUMK.
Qsocnp. orp.koHcTp.= ( X Fros.orp.kon. = 87 x 80 = 6960 BT
CpaBHuBaeM 3HauyeHUs Qsenrt. 3a 2uac M Qsocnp. orp.koHeTp. : 42688 BT > 6960 BT
Pe3ynbTaTtbl pacyeTta
TpebyeTcs BEHTUNALMSA NOMELLEHNS, Tak Kak U3bbITOYHbIA NOTOK Tenna - 17864BT:
[(42688 — 6960)/2 yaca = 17864BrT]
War 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- TennoemMKocTb Bodgyxa- 1,005 k[hx/kr°C
PB- MMOTHOCTb 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 NO3BOSISIeT 3HaUMTENIbHO CHU3UTb TENJIOBYIO Harpysky B
noMelleHMN BeHTKaMepbl, a B psAde crlyyaeB NMPakTU4YECKM OTKa3aTbCs OT CrneuuarnibHOro oxmnaXaeHus
BeHTKamepbl.
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*COM-BPAH
*COM-BPAB

COEOUHUTENb MATKUA
npousBoactea 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 COEOMHEHUS BEHTUMSTOPOB BPAH®/BPAB ¢
BO34yXOBOAAMW UMW KnanaHamu Ang npefoTBpalleHus nepegadn BUOpOHarpy3kum Unu pes3oHMpyoLLEero CMnoBoro
BO3[ENCTBUS 9NEMEHTOB BO3AYLLUIHbIX CETEN.

MUCMONHEHUE
= COM 100 - obLLenpoMbILLNEHHOE
= COM 110 - obLienpomblwneHHoe TennocTtonkoe (120°C — NOCTOAHHO)
= COM 120 - 0bLLEeNPOMBILLNIEHHOE aHTUCTaTU4ecKkoe*
= COM 150 - 0bLLEenpOMbILLSIEHHOE MOPO30CTOoNKoe (A0 MUHYC 70°C)
= COM 200 - BbICOKOMPO4YHOE
= COM 210 - BbICOKOMPOYHOE MOPO30CTOMNKOE
= COM 220 - BbICOKOMPOYHOE MOPO30CTOMKOE aHTUCTaTU4ecKkoe*
= COM 300 - KUCNOTOCTOMKOE
= COM 320 - KNCNOTOCTOMKOE 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* AHTUcTaTudeckne coeamHutenm COM  (cepum 120/220/320/420/620) moryT ycTaHaBnmMBaTbCs BO
B3PbIBOOMACHBLIX 30HAX, B KOTOPbIX BO3MOXHO 0Opa3oBaHME B3pbIBOOMACHOW ra3oBOW cCpefbl BCEX KaTeropui u
rpynn no FOCT 31441.1-2011(EN 13463-1:2001).

KOHCTPYKLIUA

Coegnnntens msrkmin COM-BPAH/BPAB cocTomuT M3 cneumanbHOro pykaBa M MeTannmyeckux riaHueB,
3aKpenseHHbIX B pykaBe 4epe3 obevankn. COM-BPAH/BPAB moryt umeTb npsmoyrornbHoe (KBagpaTHOE) wunu
Kpyrnoe ceveHuve. ®naHubl MOryT ObiTb M3rOTOBMEHbLI U3 HEpPXXaBeLEen UM OLMHKOBAHHOW CTamnu, a Takke K3
ctanm CT3 ¢ NTakoKpacOYHbIM MOKPbITUEM.

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

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

Tunopasmep npucoegmHsaemoro obopynoBaHus:
*020Y «025Y «028Y ¢031Y ¢035Y *040Y «045Y «050Y +056Y ¢063Y*071Y*080Y+090Y*100Y*112Y*125Y*140Y
Y: A — yctaHoBka COM Ha cTOpoHe BcacbiBaHWSA
B — yctaHoBka COM Ha CTOpOoHe HarHeTaHus
Matepuan dnaHua: *C — crans C13
'H — HepXaBewLllaa cTalnb
'u — OUMHKOBaHHasA cTtarnb
= * Ceputo COM — cm. Tabnumuy 1.
m ** MoryT noctaenatbes ans seHtunatopos OO0 «BE3A»: BUP BHP® «OCA® -BO,D,®
m  CneumanbHble TpebosaHnsa kK COM ykasbiBatOTCH AOMOHUTENBHO U COMMacoBbIBAOTCH C U3rOTOBUTENEM.
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e

Tabnuua 1

CoeguHuTtenb msarkun COM-BPAH/BPAB Ha ctopoHe BcacbiBaHUA

140

020...125

ovt

140

=1540

11x140:

OvST=0VT~1T

n oTB.

200max
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CoeauHutenb msarkun COM-BPAH/BPAB Ha cTopoHe HarHeTaHuA
cepusa <100 <110

020 025..125 140
#7 d
12 oTB. 4 oTB.
/’ ° ) T i R e e R
o o N o | m
~ < < ~
] : ~ g3 L B 138
g < 2 © | =
X 256 B I 1458 ]
| | < (|
] |J e
150max 56,5 2x85=170 B1 90x168=1512
283

cepua *120...700

020...125 140
_ Bs b
&=
o 4 < i © § &c <5 < BN §
_ ol o © I ©
<|<| %) = g = =4
c __,-17{3 B T < = r{; B <5 =
& €
[l il 5 & Y o Y Y Ny Y Y
R N N A A 4
t
200max t1 nixt=B1 " nixt=B2
B2
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POH
OB

dJTAHLUDbI OBPATHbIE
npousBoactea OOO«BE3A»
«020 +025 +028 *031+035 *040 *045 *050 *056 *063 *071 *080 *090 *100 112 125 +140

HA3HAYEHUE

dnaHupbl NpegHasHa4vYeHbl AN COeAMHEHUsT pagnanbHbiX BEHTUSTOPOB BPAH®/ BPAB c OTBeTHbIMU
BO34yxoBodamu. N3rotaBnuBatoTCa U3 OLMHKOBAHHOW UMW HepXKaBetoLLen cTarnwu.

FABAPUTHBIE U MPUCOEANUHUTENBHBIE PASMEPHI

®dnaHel Ha cTopoHe BcacbkiBaHuA (POB)

020...125 140

=1540

11x140
140

11x140=1540

Tunopasmep ., 55 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 g g 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 67 75 83 101
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®naHew o6paTHbIN Ha CTOpPOHe HarHeTaHus (POH)
020 d 050...125 140
+ /N oTe. S S S e e ] [
,” = d 1o
<IET <C N ﬁ:' lo] < Lo nOTB.N <|T|:| M < # n ote.
% B <%l L 4] <% I N ) {
c e c ‘_.r B a Hrﬂ B &
8 t L e e )
_h t. | naxt=B1 Lt Lt
B2 t1 nixt=B1 nixt=B2
B2
025...045
NcnonHeHune BEHTUNATOPOB! WNcnonHeHne BEHTUNATOPOB:
Bce kpome *K1 «BK1(3) *K1 «BK1(3)
KnumaTtuyeckoe UcnonHeHue: Knumatuyeckoe ucnonHeHue:
Y1(2) SYXI1(2) +T1(2)
+ ] . i ————
e d
- o %I' H- < # n oTB.
< . <| % BN N
¢8 g Hr4> B gl
4 oTB. L]
. ] ' o
_h Bs Lt
t1 nixt=B1
B2
Tunopasmep ., o5 o8 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
AL, 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 [N (RN (NN (U [ e e -
B, MM 255 326 363 400 455 513 575 644 720 802 901 1010 1133 1270 1425 1594 1460
By, 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
B, wmm [N 348 385 (420 477 (535 596 NN NN AN
d, MM 7 8 8 8 8 8 8 9 9 9 9 9 9 12 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 565 54 41 60 375 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
n1 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 04 05 07 07 10 18 21 22 24 27 35 39 38 /55 68 83 95
MAPKWUPOBKA
Mpuwmep:
®narel, obpaTHbI Ha CTOPOHE BcackiBaHUsA BeHTunatopa BPAH® tunopasmepa 100; 13 OLMHKOBAHHOM
cTanu:
®0B-100
O603HayeHune: *®OH OB |

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

-U
i

= CneumnanbHble Tpe6OBaHVIF| K dpnaHuam O6paTHbIM YKa3blBalOTCA OONOJTHUTENIbHO U COrMacoBbIiBAKOTCA C U3rOTOBUTENEM.
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3OHT

3 A

LL|

n

T

A

OT aTMOChepHbIX 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
-30HT-BPAB

aTMocepHbIx ocagkos:*30OHT-BPAH

FABAPUTHBIE U MPUCOEANUHUTENBHBIE PASMEPbI

I
b
raﬁap“TH blen Tunopasmep 020 025 028 031 035
npucoeguHUTeNbHble A MM 500 470 520 560 695
pasmepbl B, MM 380 320 360 380 492
H, MM 175 225 197 200 237
a, MM 256 326 363 420 455
b, MM 143 178 202 240 252
30 HT Macca, kr 25 26 279 32 47

= S S S S

040
800
551
303
514
286
7,0

I S S T e S S =

& + + + + —+

045
900
600
390
575
321
94

BPAH (BPAB)

050
960
670
361
644
356
9,7

056
980
658
330
720
397
12,6

063
1094
734
338
801
441
154

071
1434
1089
453
900
497
19,6

080
1534
1089
508
1010
566
232

090
1660
1154
510
1133
633
345

100
1757
1193
500
1270
706
38,1

112
2102
1461
661
1425
787
55,4

125
2294
1588

715
1594

880
724

140
2200
1740

825
1460

988
120,0
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MAPKWPOBKA
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Mpuwmep:
Bawwnta 3OHT-BPAH; Tnnopasmep BeHTunsatopa 063; 3alinTta N3roToBneHa M3 HepXxaBetoLen cTanu:

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 YKa3blBaKTCA OOMONMHUTENBHO U COrNacoBbIiBAOTCA C U3roTOBUTENIEM.

= 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
ucnonHernns kopnyca [M90/J/T90 Ha CTOpPOHEe HarHeTaHus NpegycMoTpeHa 3alimMta OT aTMOCHEpPHbIX
ocagkoB - KOBbIPEK. [na sawwntel ot nonagaHuna B BeHtundatop ntuy KO3bIPEK cHabxeH ceTkon.
N3rotaBnuneatoT U3 OLIMHKOBAHHOW UMW HEPXXaBEHIOLLLEN CTanw.

FABAPUTHBIE U NPUCOEANUHUTENBHBIE PASMEPBI

®

3awmTta KO3bIPEK Ha cTopoHe HarHeTaHuA BeHTunatopos BPAH /BPAB

L A

5 % % & & _ &
A . . 3

Tunopasmep ., o5 (28 031 035 040 045 050 056 063 071 080 090 100 112 125 140
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 13 3 43 35 43 65 65 78 93 12 15 20 236 335 41 534 39
MAPKUPOBKA

Mpumep:

3awmra ot ocagkoB KO3bIPEK Ha cTopoHe HarHeTaHusi BeHTunstopa BPAH® tunopasmepa 100; u3
OLMHKOBaHHOW CTanu:

KO3bIPEK-100-1}

O6o3Ha4yeHue: *KO3bLIPEK

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

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

KUB-C
KUB-B

KOMMNIODNEKT
BUBEPOU3OJIATOPOB

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

Bubpownsonsatopbl yctapesLuen cepumn «JO» MMeOT psg He4OCTATKOB:
* Bonbllas Nnpocagka co3gaeT HanpsbkeHUst U 0bpbIBbI HA TMOKMX BCTaBKax;
* HEpaBHOMEPHOCTb MPOCAaAKN NPUBOAUT K OTKIMOHEHUIO BEHTUNATOPA OT FOPU3OHTaNbHOW NIIOCKOCTY;
* MOBbIWEHHAsA CKITOHHOCTb K PacTsKEeHWUI0, MOXEeT MPMBECTU K ONPOKUOLIBAHUIO BEHTUNASATOPa OT BETPOBOW
Harpysku Ha ynuue v obpbiBy rmbKnx BCTaBOK U Kabenen nutaHus.

KB wKMB-C mKMB-B — 310 cepua komnnektoB BubpousonatopoB «BE3A» paspabotaHa pans
yNpoLleHUsi NPOeKTUPOBaHNA U 3aKasa C BEHTUNsTopamu BPAH® 1 BPAB.

Kaxablh n3 KOMNIEKTOB BKIOYaeT B CebSA HY)KHOe KONMMYECTBO BMOPOM3ONSATOPOB M Kpenexa (rankum u
Wwanbel), Heob6XoAMMOro Ans MOHTaxa Ha pamy unu 6eTOoHHLIA NoJ.

Komnnekt KMB npumeHsieTcs ONs BEHTUNATOPOB, paboTalowmx nNpu TeMnepatype OKpyxatowen cpenbl
[o MuHyc 40°C. [ns BeHTMNATOpOB, paboTawwux Npu Temnepartype Ookpyxaklwen cpeabl 40 MUHYcC 60°C
npumeHsietcs komnnekt KUB-C. [Ons BeHTUNATOPbl B3PbIBO3ALLMLLEHHOTO WCMOJNIHEHUST MPeayCMOTPEH
komnnekt KUB-B, cooTBETCTBYIOLWMI NO HAKOMEHUIO CTAaTUYECKOrO 3nekTpmyecTBa, TpeboBaHmam EH-13463-1
(obopynoBaHue HeanekTpuyeckoe Afsi B3pbIBOOMACHLIX...). BeHTunaTopsl Tuna QY MoryT akcnnyaTMpoBaTbCs
0e3 BnbpomnsonaTopos. [1nsa BeHTUnaTopos Tvna [IYB moryT npumeHaTbca komnnektol KUB.

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

Tun MakcumanbHas KonunuectBo KomnnekT Macca, AHKep 3a6uBHOM
KOMMnnekTa Harpy3ska Ha BUOPOM3ONATOPOB  Kpenexa Kr cTanbHOM
KOMMMEKT, 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 Npon3BoasaTcs koMmnanuamm: 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 n 6 monCcoB) *050
5 *080 (4 nontoca) <090.. *063
6 *100 <112 *080 (8 nontocoB)
7 *125 *080 (6 nontocoB)

= Komnnektauusa seHTunatopos komnnektramu KUB npegnoxeHa ang 1 cxembl UICNONHEHWSI BEHTUNSTOPOB
BPAH®/BPAB. [Insi 5 cXeMbl UCTIONHEHNS] noabop KoMMekTa Npon3BOgMTCSA MO CneunansHOMy 3anpocy.

MAPKWUPOBKA

Mpumep:
Komnnekt Bubpounsonatopos KNB-C k BeHTURATOpPY 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 — ona BeHTUNATOPOB B3PbIBO3aLLMLLEHHOTO UCMOMHEHNS

Homep koMnnekTa: ¢l o2 o3 o/ of of o/

NPUMEP MOHTAXA

MoHTax BeHTUNsATOpa Ha ynuue U B noMeLeHnm MoHTaX BEeHTUNATOpa B NOMEeLLeHUNn
HernocpeACcTBEHHO Ha OETOHHbLIN Non

Pama BeHTUNATOpa

BPAH/BPAB
Pama BeHTUnATOpa

BPAH/BPAB

Bubpoonopa

Bu6poonopa

OnopHas pama, U3roToBNeHHas
no mecTy (wBennep)

ANNNNNNN
ANNSSANNNY

oS
| S

3aknagHasa nnacTuHa
\ MosepxHocTL Nona
BRN\4 ‘ .
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cepus

FC-101/102

MPEOBPA30BATE/b YACTOThI FC101  FC-102

Cepus npeobpasoatenern 4actotel VLT® HVAC Drive FC-101/ FC-102 saBnsieTcs yHuBepcanbHOW Ansd
UCNONb30BaHUA B CUCTEMAax OTOMMEHUSA, BEHTUNALUUN U KOHOMLMOHUPOBAHUSA C BO3MOXHOCTbIO WHTErpauvm B
BEPXHU YPOBEHb.

OKOHOMUS INEKTPOIHEPrUn

KO 98%, cdyHkuma «ABToMaTtudeckas OnTumusauus HepronoTpebneHus». BcTpoeHHas B cTaHOapTHbIN
npeobpasoBaTtenb 4YacToTbl QYHKUMSA aBTOMATUYECKON onTuMmsaumm aHepronotpebneHua (AOJ) obecneumsaeT
onTUMarnbHOEe HaMarHu4vMBaHwe AsuraTens npu nbbix CKOPOCTAX M Harpyskax. bnarogaps gaHHoW dyHKLMU
3HepronoTpebneHune cHxaeTca Ha 5-15% npu HENONHOWM Harpyske.

MOHUTOPUHI 3HepronoTpebneHns

B03MOXHOCTb KOHTPONSA 3HepronoTpebneHns ¢ NoMoLLLI0 NpeobpasoBartener yactotel VLT® HVAC Drive ans
3aflaHHbIX NepuoaoB nogcyeTa B Yacax, AHAX UMY Hedensx.

TEXHUYECKAA XAPAKTEPUCTUKA
Tun FC-101 FC-102
Pa6oyee HanpspkeHne 3x380-480 B 3x380-480 B
YacTtoTa cetn 45-66 Ny 45-66 Ny
CreneHb 3aWuThbl *IP20 «IP21 «|P55 *IP20 +IP21 «IP55 «IP66
MakcumanbHasa AnuHa MOTOPHOro Kabens
(3KpaHMpoOBaHHbIN/HE3KPAHUPOBaHHbIN) 25/50 m 150/300 M
HopmanbHas neperpyska 110% B Te4eHune 1 MUHyTbI B Te4yeHne 1 MUHyTbI
Mogenb MowHocTb aBurartens, OnutenbHbIN Macca, Fa6aputbl 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 55 55 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 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 gBuratenemn cebille 37 KBT YacToTHbIe NpeobpasoBaTenu - No 3anpocy.
MAPKMPOBKA
Mpumep:
MpeobpasoBatenb YacToThl cepun FC-102 ansa perynnpoBaHus CKOPOCTW BpaLLeHWst ABUraTens MOLHOCTLIO 7,5 KBT:
FC-102-P7K5
[ | [ |
O603HayeHune: oFC-101 «FC-102 |
Mopenb
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NCNOJNb3OBAHUE BEHTUIIATOPOB C YACTOTHO-PEIY/IMPYEMbBIM MPUBOAOM (YPIT)

3a nocnegHue 10 net ctoumocTb YPI1 3HAYMTENbHO CHM3UIIACb OTHOCUTENBHO LiEHbI BEHTUMSITOPHOrO
obopyanoBaHUs, a Takke CTOMMOCTU SHEPropecypcoB. Vicnonb3oBaHne BEHTUMNSATOPHLIX CUCTEM CO 3HAUYUTENbHbIM
3anacomMm MpOM3BOAUTENBHOCTM OTHOCUTENbHO MPOEKTHbIX MNapameTpoB, CTano SKOHOMUYECKM HEBO3MOXHbIM
0COBEeHHO MNpu CTpOUTENbLCTBE 34aHWMKA C BOMNbLUMM YUCNIOM CUCTEM. YMEHbLUEHNE CYMMapHOW YCTaHOBOYHOMW U
noTpebnsaemon MOLLHOCTU BEHTCUCTEM SIBMSIETCA OOHOW M3 rMaBHbIX 3aJadvy Mo ONTUMU3auUKM NPOEKTUPOBAHUSA.
BaXHO NOMHUTb, YTO BEHTUMSATOPHbIE CUCTEMbI SBNAKOTCA KPYNHEWLLMM noTpebutenem 3neKkTpo3Heprum B
WHXEHepPHbIX cuctemMax 3aaHus. Belbop BeHTUNaTopos Ana paboTel ¢ YPI nmeeT onpeneneHHble ocobeHHOoCTH,
CBsA3aHHble C napameTpamu paboTbl cuctembl MoTop-YPI. B paHHom kaTtanore BE3A ocHoBHasi 4acTtb
BEHTUNATOPOB MNpeanoxeHa anst pabotbl coBMmecTHo ¢ YPI — TpagmumoHHble rpadukm BeHTuUnsTopoB 6e3 YPT]
BblAeNeHbl OTAENBHO.

OnpepneneHve ycTaHOBOYHOW MOLLHOCTU ABUraTens

Knaccuuyeckass cxema UCNONb30OBaHUSA BEHTUNATOPOB Mpeanonaraet MOCTOSHHYK CKOPOCTb BpalleHus
paboyero koneca B crnydyae HenocpeacTBEeHHOro npmeoga ot Asuratens. [Npu aTom notpebnsemas MOLLHOCTb C
U3MEHEHNEM pacxofa MEHSIETCS MO W3BECTHOMY 3aKOHY W MMeeT [ANs BEeHTUNSATOPOB C 3arHyTbiMW Hasag
nonaTtkamu Koneca MakCMMyM B pexunme, 6nm3koM K pexxumMy mMakcumarnbHoro sHadeHms K.

YcTaHoBOYHAsA MOLLUHOCTb ABUraTens, NocTaBnsemMoro C TakuM BEHTUNATOPOM, BblIOUpaeTcs, BO NepBbIX-
Bbille MakCMManbHO NOTpebnsieMon, BO BTOPbIX — C HEKOTOPbIM AOMOMHUTENbHBIM 3anacom Ans 6esonacHowm
paboTbl. MNocne Takoro Beibopa ABuratens oOblYHO OKa3bIBAeTCsl, YTO YCTAHOBOYHAs MOLLHOCTb Ha 10-30% Bbliwe,
4YyeM pearnbHO MnoTpebnsemasi BEHTUNATOPOM MOLLHOCTb, YTO MpMHMMaeTcsa noTpebutenem kak gormkHoe. [Mpwu
ucnone3oBaHum YPI1 gaHHOe nNpaBuio MOXHO M3MEHUTb U MCMOMb30BaTb BEHTUMATOP Ha pasHbIX pexumax c
pa3HOW YacTOTOW BpaLLleHUsl, AoNycKkaeMol BblOpaHHbIM ABMUratenemM u NpoYHOCTLIO Koreca.

YMeHbLlieHne rabaputoB o6opyaoBaHuA

PaccmoTpuM npumep, korga HeobxoaMMo nonydutb Gonee BbICOKOE OaBMeHUE WNM pacxod Ha yxe
BblGpaHHOM BeHTUNsATOpe. OBblyHas paboTa npyv NOCTOSHHOW CKOPOCTM BpalleHMs He MO3BONSeT LOCTWUYb
TpebyembIx 3Ha4YEeHU, XOTSA 3anac MOLLHOCTU ABuratens ectb. 1o knaccuyecknm npasmnam HeobxoaMmo BeibpaTb
BeHTUNATOp Bonbluero pasmepa unun ¢ 6onee MOLWHbIM ABUratenem us-za HeobxoanMoro NoBbILEHUS CKOPOCTU.
Bnarogapsi ucnone3osaHuio YPIT M3 BeHTUNATOpa MOXHO «BbbkaTb» 6Gonee BbICOKME napameTpbl, MOAHUMAs
CKOPOCTb BpaLleHus. Mpu 3ToM neperpysky asuratens MoOXeT He NPOUCXoanTb, Tak Kak noTpebnsemas MOLHOCTb
BEHTUNATOpa B TpebyemMOM pexvme HWxke YCTaHOBOYHOW MOLUHOCTM pABuratens. ®aktnyeckoe 3HayeHue
«yBENUYEHHOW» CKOpPOCTM onpedensetca Mo cneuuanbHOW nporpamme, HO Mpu obs3aTenbHOM KOHTpore
MPOYHOCTHbLIX CBONCTB KOMNeca 1 BO3MOXHOW neperpysku asuratens. Ecnu npm aToM HeT xecTkoro TpebosaHus K
MUHMMMU3aLUM NOTPebnsaemMon MOLLHOCTH, TO BO3MOXHO MEePEenTU K BEHTUNATOPY MeHbLuero rabapura.

PacwupeHue BapnaHTOB BbiGopa Npu NpoeKTMpPOBaHUMU

[aHHbIn Npyem «opCUpoBaHNSA YacTOTbl BpalleHuss paboyero koneca ¢ yBenuveHuem notpebnsemon
BEHTUMNATOPOM MOLLHOCTM» A0 YCTAHOBOYHOW MOLLHOCTW ABUraTens npu Belbope BEHTUNSTOPOB CTasn OCHOBaHWEM
Ons npeactaBneHnsa aspoaMHaMUYECKNX XapaKTePUCTUK MO-HOBOMY. BMeCTO NpuBbIYHBIX KPUBbLIX AaBeHUsa npu
NOCTOAHHOW YacTOTe BpaLleHUs Koreca B KOOpAuHaTaxX pacxod-AaBrieHne B KaTarore BrepBble nokasaHbl JIMHUK
paBHbIX 3HAYEHWIN YCTAHOBOYHOM MOLUHOCTU. BbIGOp BEHTUNATOPOB Tenepb He NPUBS3aH K OYEHb OUCKPETHbIM
3HAYEHMSIM CUHXPOHHOW ckopocTu asuraTenen (3000-1500-1000-750 o6/mMuH), a MMeeT HaMHOro 6onbLnni
AvanasoH. bnarogaps yBenvyeHuio Yvicna BapnaHToB TOYHOCTb BblOOpa BEHTUMASITOPOB MOXET ObITb 3HAYUTENBHO
yBenuyeHa. [naBHoe npeumywlectBo ucnonb3oBaHua YPIT - obecneuntb 3koHOMWIO NOTpebnsemon
BEHTUNSATOPOM 3HEPrun — BbIOOp BEHTUNATOPA C MakcumanbHO BbicokuM Kl B Tpebyemon pabdoyen Touke. [Npu
ucnonb3oBaHun YPI Ha oaumH Tpebyembli pexum pacxog-AaBreHne MOoXeT ObiTb HamgeHo 10-20 pelueHwuin
BMecTO AByx-Tpex 6e3 YPIl. [ng noucka Bcex BapuaHTOB Bbibopa HEOOXOAMMO WCMONb30BaTb CheUManbHY
nporpammy VEZAFAN.

YMeHbLIeHue noTpebnsaemMon MOLWHOCTHU

OcHoBHaga npobnema — yMeHbLUEHNE 3HepPronoTpebneHnst BEHTUNSALUMOHHBIMU CUCTEMaMM- MOXET OblTb peLleHa
TONMBbKO COBMECTHbIMU YCUMUSMWU MPOEKTUPOBLLMKA, MPOM3BOAUTENSA OBOPYAOBaHUA M MOHTaxHWKa. [MpoekTaHT
CerogHsi Npu NPOEKTUPOBAHMMN CUCTEM [OIPKEH Bornee TOYHO M OTBETCTBEHHO pacCYMTbIBaTb adpoanHaMUYeckue
napameTpbl CETU, JOMYCKaTb MMHMMarbHbIE 3anackl pacxoaa, He npesBbiwatowme 2...5%. NponssoanTtens obsizaH
obecneyntb Ka4yecTBEHHOE MW3rOTOBMIEHME BCEX 3N1EMEHTOB 000OpYAOBaHUSA C BbICOKUMMW 3HEPreTU4eCcKUMM
nokasatensamMu M Npeasiokuntb ONTUMAsbHbIV BapuaHT BEHTWUMSTOpa Ha 3afdaHHble napaMeTpbl. BaxHbIn war B
3TOM HanpasneHuu- npumeHeHne apuratenen ¢ YPIM. CerogHsa nosBnsieTCAa BO3MOXHOCTb Noabupate BEHTUNATOP
c nobbiMn NpeabsBNEHHbIMM K Hemy TpeboBaHusimmn (no wymy, KrL, rabaputam m macce) npakTU4ecku Ha
pabounit pexum. MOHTaXHWKM OOMKHbI Ka4eCTBEHHO cobpaTb cUCTEMY WM rpaMoOTHO BbinonHUTL MHP, B 4yem
HeoLleHMYI0 NOMOLLb OKaxeT Takke YPT1.
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OKOHOMMYECKMI acneKT 3IKOHOMUM 3HEpPrumn

CTOMMOCTb 3HEpPrumM MMeEeT SKCMMyaTauMOHHYIO U KanuTarnbHYK COCTaBMSIOLLYIO.

MopkntoyeHne 1kBT MowHocTn B PO (kan. 3atpatbl) ctouT oT 500 go 2000 $ CLUA, 4To BMEcTe C y4eTOM LiEHbl
pacnpefenutensHoro o6opyaoBaHUA npeBbillaeT pasHuly B LUeHe ©6onee 39KOHOMHOrO BEHTMRATOpaA,
obopynosaHHoro YPIll. [dononHuTenbHbli  3dEKT SKOHOMUM AaeT pacyeT noTpebneHuss aHeprun -
3KCMyaTaumoHHble 3aTpaTbl. AkoHoMUS Bcero 1 kBT/yac (cpegHss ueHa 0,1$) npu 12 yacax B feHb 1 pabote 300
OHen B rogy gaet exerogHo 360 $ gonnapos, Y4TO OKynaeT CTOMMOCTb CaMOW BEHTUNSTOPHON cuctemsl 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 mowHocTeio 15 kBT He Gonee 5000%. Bo3MOXHbI BapuaHThl,
Kkoraa npumeHeHue YPI1 no3BonuT ncnonb3oBaTth ABUraTenb MeHblero rabapurta (15 emecto 18,5 nnm 30 BMecTo
37).

3awmTa gBUraTens oT neperpysok

[Buratenb camasa goporas 4YacTb BEHTUNATOPA, TPYAHO PEMOHTUPYETCH Y MOXET BbIATU M3 CTPOS Aaxe npu
HanU4MM NPOCTENLLNX 3aLLUUTHBIX YCTPONCTB OTKMIOYEHMS MO MPEBbLILLEHNIO NOTpebnsemoro Toka. Micnonb3oBaHue
OBuratenen 3aBbllUEHHOW YCTAaHOBOYHOW MOLLHOCTBIO B BEHTUMSATOPAX BbI3BAHO HEOOXOAMMOCTBIO MaKCUMarbHO
YMEHbLUUTb PUCK Neperpesa u 3ambikaHus obMoTok. lNMeperpeB ABuratens 3aBUCUT He TOMbKO OT NOTpebrnsemon
MOLLIHOCTU, HO 1 OT OKpYyXaloLLlen TemnepaTypbl BO34yXa, HanpsXKeHnst NMTaroLwen cetm, MexaHn4eckux 4edeKToB
CaMOro BEHTMNATOpa, NOALMUMHMKOB U T.N. Kak BUMOHO M3 MepeyHs, eCTb MHOXECTBO CyObeKTMBHbIX (hakTOpOB
TpebyoLmMX yBENMYEHUSA YCTAHOBOYHOW MOLLHOCTU, YTO MPUBOAMT K HEOOXOOUMOCTU pasHOro ypoBHS 3amnaca oT
5% po 20% npu Bbibope ABuratens. [nsi BEHTUNATOPOB AbIMOydaneHusi, pabdoTarolwmx KpaTKOBPEMEHHO Mpu
MyCKO-Hanago4HbIX WUCMbITAHMAX M B YCIOBMSAX BO3HUKLIEro MoXapa, gBuraTenu BblOMpaloTCss C HEKOTOpOW
neperpyskon (He 6onee 10%).

BaxHon ocobeHHocTbio YPI saBnseTca yHKUMS BCTPOEHHOW [OUarHOCTUKM paboTbl ABuratens c
NOCTEMEHHbIM  YMEHbLUEHMEM  CKOPOCTU NpPU  ONacHOM  MpeBblUEHWW  Harpysku And  COXpaHeHus
paboTocnocobHOCTN cuctembl. [MpocTon nNpumep - Ha OOBLEKTE M3-3a HEKAYECTBEHHOrO TPaHCMOPTUPOBAHUA U
MOHTaXa KOMneco BEHTUMSATOpa 3aJeBano 3a HEMNOABWXHbIN 3MeMeHT Kopnyca, YTO CO3[4aBaro MOBbILIEHHYO
Harpy3ky Ha gsuratenb. YPIT camocToaTenbHO CHM3MM CKOPOCTb BpalLeHUst ANs YMEHbLUEHUS Harpysku, nocne
Yero Hanaguukm BbIACHUIN U YCTPaHUIM NPUYMHY, COXPaHNB BEHTUNATOP.

Mporpamma pa6oTtbl YPI1 ¢ BeHTUNATOPpaMKu B pexume 1Y

OcobeHHocTb cuctem 1Y — ucnonb3oBaHve 60MbLIMX U TAXKENbIX BEHTUNATOPOB. Mpu noxape BblaensieTcs
MHOro AbiMa 1 pacxod yaansemon AbiIMO-BO34YLWHOW cMecun 00bliYHO cocTaensieT 20000-50000 m>luac. Hannune
BbiCcOkOM Temnepatypbl (0o +600°C) genaeT HEBO3MOXHbIM WCMONb30BaHUE NErkMx padoumx Konec ¢ marnom
TonwmHon Metanna. lNpu 3anycke TaXenblX BEHTUNATOPOB — BpeMs Nycka ABuratens 3HauuTernbHO pacTeT, 4YTo
co3faeT [AnuTenbHble BbICOKME NyckoBble TOKW. CTaHOapTHble 3nemeHTbl 3awmnTtbl (MycKOBble pene) He
paccuuTaHbl Ha paboTy C ANUTENbHbLIMU NeperpyskaMmyv M OTKMYalT BEHTUMRAATOP Npu nycke. Vicnonb3oBaHue
nepepasMepeHHbIX MYCKOBbLIX pene Ans 3anycka BeHTunsaTopa Y aenaeT HEBO3MOXHbIM 3aLUUTY ABUraTtens aaxe
B cny4yasx peanbHon neperpyskn. OB6blMHOE OWNBOYHOE pelleHne COCTOUT B WUCNONb30BaHWW UMEHHO
nepepasMepeHHbIX NYCKOBbIX YCTpoUCTB. B coctaBe YPI1 peanusoBaHa nporpamma, NO3BONstoLLast HE TOMbKO
caoenatb «Msarkun nyck» 6e3 neperpysku asuratensd u noaBoauMbIX kabenew, HO Takke pasnuyaTb paboTty
BEHTUNSATOPA MpW HapacTaloLwen Harpyske npu neperpese oOMOTOK B YCIOBMSX pearibHOro noxkapa OT SBHbIX
ownbok nogkntoveHus. MNMporpamma padotsl YPI B pexume 1Y HageXHO KOHTPONMPYET BEHTUMSITOP B YCIOBUAX
peanbHOro noxapa.

MHoropexumHoe ucnonb3oBaHue BeHTunaTopos [1YB

CncteMbl yoaneHnst AbiMa npu Mnoxape UMeKT oyeHb Oonbluve pacxodbl W, CredoBaTenibHO, KparHe
rooMo3gku. PasmelleHne B 3gaHUM OBYX HE3aBUCUMMbIX CUCTEM — OBLLEOOMEHHON BbITSHXKHOW BeHTunsAuum (OB) n
aBapuiHou BeHTunauuu (OY) poporoe yaooBONbCTBME, Tak kak Habop 06opyaoBaHMA U BO34YyXOBOAOB
aybnupyeTcsi, KPOMe TOro UCMOMb3YITCS «3010Tble» B NPSIMOM CMbICIE KBagpaTHble MeTpbl nnoLwagn. Bo MHormx
cny4vasix (napKuHru, cknagbl, TEXHUYECKNE U NPOU3BOACTBEHHbIE NOMELLEHNS) BO3MOXHO coBMmeLleHne cuctem OB
n Y. O6blyHO pacxogbl B cucteme OB meHbLle, yeM B cucteme [1Y 1 nonHasi NponsBoANTENbHOCTL BEHTUNATOPA
He wucnonbayetcd. lNpu ucnonb3oBaHun YPIT BO3MOXHO 3anporpammupoBaTe ABe UM 6onee (HPUKCUPOBAHHBIX
ckopocten Ans paboTbl B HECKONbKUX pexumax. [lepeknioyeHve npov3BOAMTCA MO BHELHEN KoMaHge oT
yrnpaBnsiioWen CuctemMbl MPOCTbIM  3aMblKaHMEM  OMpederieHHbIX KOHTakToB. HeobxoauMma TwartenbHas
WHAMBUAyanbHasa Hanagka Kaxgow Takonm cuctembl. CneumnanbHble KnanaHbl, OTCEeKalLwme YacTb HEUCNONMb3yeMbIX
BETBEN BO34YyXOBOAOB MpV MOXape W OTKpbIBaWLME MPAMOW BbIXO4 AbIMOBbLIX [A30B MWMO [NyLIMTENEN,
HeobxooMMbIX MpU exeaHeBHon paboTe, Takke paspaboTaHbl M BbinyckatloTcs dupmon «BE3A». Cneayet
OTMETUTb, YTO 3anpeTa Ha NOCTPOEHUE COBMELLEHHbIX 2-X PeXUMHbIX cucteM (QYB) B Hopmax NpoekTMpoBaHuUs
HeT, U BEeHTUNAUMSA MNAPKUHIOB MHOMMX KPYMHbIX OMUCHBLIX KOMMMEKCOB CMPOEKTUPOBaHaA MMEHHO MO TakoMy
npuHUMNYy.

[na ucnonb3oBaHua B npoekte 6oraTtbix Bo3moxHocTen YUPI B npoekte HeobBxoAMMO OONOMHUTENBHO K
rpacpmyeckum matepmanam Katanora 03HakoMuTbCS ¢ nporpammoin nogdopa VEZAFAN. O6yyeHune pabote ¢ UPT1
BO3MOXHO KakK CaMOCTOSATENbHO no AokymeHTauunm «BE3A», Tak u Ha cneuunanbHbiX OLHOLHEBHbLIX Kypcax,
Hanpumep B komnanum JAHPOCC.
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B coctas YPI1 BxoguT nonHoueHHbln MK ¢ Habopom nporpamm, yCTPOMCTBOM BBOAA-BbiBOAA [aHHbLIX U
pasnUYHbIMKU BapuaHTamu MOLKMIOYEHUS BHELWHUX NpubopoB. Npu OTCYTCTBUM 3HAHWA U OMNbITa UCMNONb30BaHUE
mozenen YPI moxeT npuBeCTH K BbIBOAY U3 CTPOS kKak camoro YPT1, Tak n BeHTUnaTopa.

OcHoBHbIe pexumbl ucnonb3oBanua YPI ¢ BeHTuUnaTopamu:

m [naBHbIN Nyck ABUraTens ¢ nocneayroLwen NoCTOsStHHON ANarHOCTUKON ero paboThbl.

m PaboTta BeHTUNATOpa C MakcMmarnbHO OOMYCTUMOM MOTPebnseMon MOLLHOCTbI0 C OOHOBPEMEHHOWN 3alLUTOM

aBuraTens oT neperpysku.

m PaboTa BeHTMNATOpa Ha HECKOSbKMX 3apaHee HacTPOEHHbLIX CKOPOCTAX BpalleHus B pexumax OB n Y.

m [logaepxaHne B cUCTEME MOCTOAHHOINO pacxoga Wunu AaBrieHust U /MM MOLLHOCTM MO BHELUHEW KOMaHze.
OcobeHHO BaXxHO cerogHs B cucteMax nognopa I npn HeobxogMMocTn orpaHMyeBaTb AaBrieHWE BENTMYNHOMN
150-2000Ma anga npegoTBpalleHns 60KMPOBKN 3BaKyaLMOHHbIX ABEPEN.

MPUMEP NPUMEHEHMWSA NPEOBPA3OBATENEW YACTOTbI B NA-CUCTEMAX

Mcnonb3oBaHue npeobpasoBatenen YacTtoThl (MY) no3BonseT npoekTupoBaTh 6onee shPeKTUBHbIE peELLEHUS
Onsa cucteMbl nognopa Bo3ayxa.

MY 6ygoet perynupoBaTb NPOM3BOAUTENBHOCTbL BEHTUNSATOPA noArnopa, NoaaepXmnsas npu 3TOM MNOCTOSIHHbIN
nepenaj AaBreHus, Kak B HOpMarbHbIX YCNOBUSX, Tak U Npy Ype3Bbl4aiHOM CUTYaLUN.

Ucnoneaysa MU - koHTponnep n anddepeHumnansHblie JaTYMKKM AaBneHus, npeobpasoBaTens YacToTbl byaet
nogaepxuBatb YCTAHOBMEHHOE 3HavYeHue [aBreHus,
He3aBMCMMO OT COCTOSIHMS ABepen NeCTHUYHOW KNeTKu
(OTKPbITO/3aKPLITO).

Takmm obpasom, Y mMoryT ObICTPO W3MEHATb
CKOPOCTb BpalleHUs BeHTUNnATopa ANns KoMneHcauum
U3MeHeHNss JaBneHwus, npegoTeBpallas nonagaHve
ObiIMa Ha INeCcTHWYHy Knetky 6e3 3HauMTenbHOro
nosbiweHns fJaenenus. [pu 3atom obecneymBaeTcs
OTCYTCTBME [blMa Ha BCEM TMPOTSKEHUN NyTU
3BaKyaLuu.

N3mepeHne paBneHus [OMKHO OCYLLECTBMAATLCSA
ouddpepeHymanbHbiM - JaTYMKOM  OaBNeHus  Mexay
NECTHNYHON KMETKONW W BHYTPEHHUMWU MOMELLEHUAMMU
30aHuS.

MY moxeT ObITb NogkntoveH K BMS 3gaHus ¢ nomowbto niTepdenca RS-485 (unu gpyrnx nHTepencos - cMm.
onummn), NMBo NocpeacTBOM “XECTKOW CBA3W' C CUCTEMOW MoXapoTylweHus (4To Bonee npeanovTMTenbHO ANiA
Ccny>x6 No KOHTPOJIHO Ype3BbIYalHbIX CUTYaLUIA).

B atom cnyyae ¢yHKUMM 3anycka, GNOKMpOBKM LWIMOEpPOB, ynpaBneHMs OT LuTa MOXapHOW CTaHLMU MOTyT
ObITb 0OecneyYeHbl NocpeacTBOM BO3MOXHOCTeN MY,

Mcnonb3oBaHue npeobpasoBaTenei 4acToThbl B cUCTEMAX MOANOPa BO3ayxa AaéT criegyrolime npeMmMyLLecTsa:
e ABTOMaTMyeckoe noagepxaHne Tpebyemoro nepenaga [[aBneHWs, BCMEACTBME Yero MyTM SBakyauuu
noagepXunBatoTcst CBOOOAHLIMM OT AbIMa U ABEPU HA JTECTHUYHYIO KINETKY OTKPbIBAKOTCA 6€3 Ype3MepHbIX YCUnum
« [lerkas 6anaHcMpoBKa CUCTEMBI
* CHMKEHME aKyCTUYECKNX LLIYMOB
e CHWKeHMe mnyCKOBbIX TOKOB A0 HOMWHAsbHbIX 3HAYEHUW 3JMEeKTpoABUraTens, 4YTo MO3BONISAET YMEHbLUNTb
KanuTanbHble 3aTpaTbl HA SMNEKTPUYECKME MOLLHOCTU U pacnpegenuTenbHblie yCTPONCTBa ANs CUCTEM nognopa
BO34yxa
*B03MOXHOCTbL MOHUTOPUHIa CUCTEM Moanopa Bo3ayxa no uHrepdgencam RS-485, Ethernet

Cneundmkaumsi OCHOBHOro o60pyaoBaHUs

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 RS 130B1143 1

BXoAbl/Bbixogbl MCB 109

3 AuddepeHunanbHein gatumk 3
nasnenus, 4-20mMA

PekomeHaoyemoe 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 3aBoAcCkMe

HoMuHanbHasa MOLHOCTbL
HoMuHanbHOe HanpskeHue
HomMuHanbHas yactoTa
HomuHanbHbIA ToK
HoMuHanbHas ckopocTb

ABTOMaTM4ecKkas agantauus gsuratens

MuHumanbHas CKOPOCTb BpalleHusa

MakcumanbHas CKOpOCTb BpaLleHusi
Bpewms pasroHa
Bpems 3amegnexus

[Mooxeat Ha nety

AkTVBHbIV Habop

CBA3b HabopoB

Pexum koHuryprposaHus

Twn nogknoYeHns asuraTens
3agepxkka 3anycka
PurKcMpoBaHHas CKOPOCTb
McToyHuk 3apanus 1

McTouHuk 3agaHus 2

McToyHuk 3agaHus 3

HanpasneHuve BpalleHuns gsuratens
MakcumanbHas BbixogHasi YactoTa
Knemma 27, pexum

Knemma 29, pexxum

Lindoposon Bxog DI 18

Lindposon Bxog DI 19

Lindoposon Bxog DI 27

Lindposon Bxog DI 29

Knemma 27, undpoBoii BbIXoa,
Knemma 29, umdpoBo BbIXOA
Pene dyHkummn

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. cBsi3b

Knemma x42/1, noct. BpeMeHu hunbTpa

(nopaBneHve NnomMex gatyvka)
Knemma x42/3, min 3ag./o6p. cBs3b
Knemma x42/3, max 3aa./obp. cBsi3b

Knemma x42/3, noct. BpeMeHu hunbTpa

(nopaBneHve NnomMex gatyvka)
Knemma x42/5, min 3ag./06p. cBA3b
Knemma x42/5, max 3aa./o6p. cBsi3b

Knemma x42/5, noct. BpeMeHu hunbTpa

(nogaBneHve Nnomex garymka)
McTounuk OC 1

En. nam. ncrouxuka curHana OC 1
McTouHuk OC 2

En. nam. uctoyxuka curHana OC 2
McTouHuk OC 3

En. nam. uctodxuka curdana OC 3
Epn. uam. 3aganus/curHana OC

TpebyeTcsA ycTaHOBUTb

[2] Initialisation — HMUManu3aums, Nnocne yCTaHOBKU 3HaYEHUS
BbIKMIOYUTB U 3aTeM BkNoumnThb MY (cbpocutes B 0)

XX KBT - ¢ wunbguka (macnopTHov Tabnunyku agsurartens)

xx B - ¢ wunbauka (nacnopTHoi Tabnuyku aBuratens)

xx 'Y - ¢ wunbavka (nacnopTHov Tabnuyku ABuraTens)

XX A - ¢ wunbayka (NacnopTHoW Tabnuyku aBuraTens)

xx O6/MVH - ¢ Wwunbavka (nacnopTHOW Tabnuykun gBuratens)
[2] Enable AMT - ans 3anycka agantaumn yctaHosute [2], Ha nynbTe
«Hand on», no 3aBeplieHun — «Ok» 3Hay. cbpocuTcs [0]
[10] 'y - B 3@BMCUMOCTYU OT NPUMEHEHMUS (PEKOM. AN BEHTUNATOPOB)
[20] - pekomeHayeMasi MMHMManbHasA CKOPOCTb A1 HACOCOB
[50] 'y - pekomeHAyeTCs YCTaHOBUTbL HOMUHAMbHYIO CKOPOCTb
[10] B cekyHpax

[20] B cekyHpax

[1] — MoaxsaT Ha NeTy Npu Npocaake HaNPsPKEHWUs!, UMW NPy
BKITIOYEHMM B MOMEHT KOra Harpyska arneKkTpoAsuratens Bolberaet
[9] Heckonbko Habopos

[0] HeT cBsian

[3] 3aMKHYTbI KOHTYP

[0] HopmanbHoe (o yacoBow CTpenke)

[0] B cekyHaax

[0] Ty

[0] He ncnonb3yetca

[0] He ncnonb3yetcsa

[0] He ncnonb3yetca

[0] Mo yacoBow cTpenke

[50] 'y

[0] Bxog

[0] Bxog

[8] Myck

[23] Bbibop Habopa 6uT 0

[0] He ncnonb3yetca

[0] He ncnonb3yetcsa

[0] He ncnonb3yetcsa

[0] He ncnonb3yetca

[5] Pabota

[0] He ncnonb3yetca

[0.01] B cekyHaax

[0.01] B cekyHAax

[0.01] B cekyHaax

[0.01] B cekyHaax

[1] HanpsikeHune

[1] HanpsixeHne

[1] HanpsixeHwne

[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 3HadveHue 0 (U/f).

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

= [lpoBepbTe npaBunbHOCTL paboTbl U HanpaBreHWe BpaLleHUsl Bana, B PyYHOM peXuMe HaxaB Ha naHenu
«Hand On» (ganee NOTEHUMOMETPOM MaHENN UMM CTPENKamMm), MO OKOHYAHUUN HaXXMUTE «Auto Onx»/.

m [lpumep HacTpoeuHow Tabnuubl NPMBOOUTCA OS] O3HAKOMITEHUS U MOXET ObiTb M3MeHeH B npouecce MHP u
aKcnnyaTaumm.



(BE3R) MCD-201/202 [73

cepus

MCD-201/202

YCTPOUCTBO MJIABHOIO MNYCKA

YcTpowcTBa nnaBHOMO Mycka - coT-cTapTepbl — 3TO 3MEKTPOHHbIE NMPUOOPLI, PerynupyoLimMe HanpsbkeHue,
nogaBaemoe Ha gsuraTtenb, obecnevvBas npv 3TOM MMaBHOE yBenMyeHue/yMEeHbLUEHNE CKOPOCTW OBuraTensi B
MOMEHTbI NycKa N TOPMOXEHUS. [TpUMEHAIOTCS YCTPOMCTBA NaBHOMO Nycka VLT® MCD dupmbl «Danfoss».

YcTtporictBo nnasHoro nycka (YII), B oTnuume OT npeobpasoBaTtessi 4acToTbl, MO3BOMSET NULb MJIABHO
pasorHaTb WNM OCTaHOBUTbL ABuraTenb. [lpu 3TOM perynupoBaHWe CKOPOCTW BpalleHWss B 3aBUCUMOCTU OT
TEXHOMOrMYecKoro npouecca MOXeT OCYLLUEeCTBASATbL TOMbKO npeobpasoBaTtens yactoTbl. YII npumeHsioTca B
OCHOBHOM B LENSAX CHMXEHUS MYCKOBbIX TOKOB C 7...9 o 3,5...4 BenWYMH HOMMHaNbHOrO Toka ABuratens B
3aBUCUMOCTM OT NPUMEHEHUS.

[MpumeHsieMble YCTPOWCTBA NMaBHOrO nycka VLT® MCD dupMmbl «Danfoss» obnagaroT LUMPOKMM CNEKTPOM
PYHKUUA 3alLMT ABUraTens, a Takke MMerT BO3MOXHOCTb noaknoveHus nHtepdgenca ceasm Modbus RTU.

TEXHUYECKASA XAPAKTEPUCTUKA

Pabouee HanpsxeHue 3x200-440 B
YactoTa cetn 45-66 Iy
HanpsixkeHue ynpaBneHusi Ha knemmax YN 24 B (DC/AC) nnm 110-240 1 380-440B

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

m [Ina gBuraTtenen cablwe 37 KBT ycTponcTBa NfaBHOro nycka rno 3anpocy.

MAPKUPOBKA

Mpumep:
YCcTponcTBo nnaBHoro nycka cepum MCD-202 ansa ynpasneHust MyckoM gBuraTesis MOWHOCTbLo 18 kBT:

MCD-202-018

O6o3HaueHne: *MCD-201 «MCD-202 I
Mogenb
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LLICAY-BOB

W KA ® bl CUNCTEMBbI
ABTOMATUYECKOI'O YNPABJNEHUA
ans cUCTeM obLeoomMeHHOU
BeHTUNSAL UM (OB)
npou3BoACTBa OO0O«BE3A»

HICAY-BOB |75

HA3HAYEHUE

LWkadchbl LUCAY-BOB npegHasHayveHb! A aBTOMaTUYECKOro ynpaBneHus BEHTUNATopaMmun pagnansHbiMu
KPbILUHBIMU B MOCTOSAHHOM peXume.

KOHCTPYKLUA

Kopnyc wkadga nmeet creneHb 3awwmtbl *IP54 1 «IP65 no MOCT 14254.

MuTaHue WwkagoB OCyLLEeCTBASETCS OT CeTU NepeMEHHOro TpexdasHoro Toka yactoTton 50 M4, C HOMUHAMNBHBIM
HanpsixkeHnem 380 B.

CeTeBon dmaep, CUIOBbIE BbIXOAbl BEHTUNATOPA U BHELUHME CBS3U BBOASTCS B LWIKad Yyepes repMOBBOAbI,
CTaHOapTHO pacnosioXeHHbIE HA ero BEPXHEWN CTEHKe.

LLkach ocHalleH 3anupaemMon asepuen, Ha KOTOPOKW YCTaHOBIEHbI OpraHbl ypaBneHns N nHaukaumu.

CTaHgapTHO B cucTeMe npenycMOTPEHbI:

m BO3MOXHOCTb BKITOYEHUS U OTKINIOYEHUS C NMLIEBOW NaHenu noboro BeHTUNsSTopa

= Knemmbl ANCTaHUMOHHOIO ynpaBneHust Ansa oAHOBPEMEHHOro nycka Bcex BeHTunsatopos (MAY), nepekntoyarenm
KOTOPbIX Ha NULEBOW NaHenu wkadga ycTaHoBMNEHb! B NonoxeHune «Y» (QucTtaHUUOHHOE yrnpaBreHune)

m VIHOUKaLMs BKIIOYEHUS N aBapun AN1s KaXOoro BEHTUNAToOpa Ha naHenu wkada

m OGLUMIA cUrHanM3upyoLwmii cyxol KoHTakT «ABAPUA» (3aMbikaeTcs Npu aBapum ftoboro n3 BEHTUNSATOPOB)

m LLIkad umeeT BXOoL NOXapHOW curHanusauum

m BknioveHus oT BHELUHEro Cyxoro KOHTakTa

m 3almTa OT KOPOTKUX 3aMbIKaHUIN U NEpPerpy3ok B AMEKTPUYECKUX Liensax

= YNpaBsneHue knanaHoM ¢ NpMBOAOM TUMNAa «OTKPbITO-3aKPbITO»

[MpeobpasoBatenn w4actotbl (YPI1) B wKadgax
LLICAY He ycraHaBnueawTca. Wx  ycTaHoBka
nponM3BOoaUTCA B HENOCpenCcTBEeHHOW 6nM3octn ot

3KpaHUPOBAHHOIO kabens). TexHuyeckune
XapakTepucTukm npeobpa3oBaTenem 4YacToTbl
[OIKHbI COOTBETCTBOBaTb TUMY W  Mapke

BeHTUNATOpa. [nuHa kabens oT npeobpasoBaTens
YacToTbl OO BeHTundtopa He Gonee 75m (40M ans

IKCIMNYATALUUA

Wkacpbl aBTOMaTUKM W ynpaBneHus MOoryT
3KCMyaTupoBaTbCs B YCMOBUSX YMEPEHHOIO MU
xonogHoro knumata (YXJ1) 3-h n 4-oi kateropum
pa3melleHms no FOCT 15150.

ABuratensa BeHTUNATOpa ¢ HO.CIGVIpaI-OTCﬂ no
HOMUHanNbHOMY TOKY ABUratens BeHTUNATOpa!

Ycnosus akcnnyataumm:

eTemnepaTtypa oKpyxaroLen cpeabl

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

- oT MyHyc 60 go +40°C gnsa 3-i kaTeropum
pasMeLLeHms.
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i

Mpumep:

Lkad aBTomatumku LUICAY-BOB aons ynpaBneHums:

* AByMs BeHTUnsaTopamm BPAH90 ¢ 3-cpasHbiM gBuratenem HoOMmHansHon MoLHocTbIo 1,5 kBT, yncno nonocos 6;
e ogHMM BeHTUnatTopamm BPAH90 ¢ 3-chasHbiM ABuratenemMm HOMUHAaNbHOW MOLLHOCTLIO 5,5 KBT, Yucno nontocos 4;
McnonHeHnne kopnyca WCAY - IP54; knumatudeckoe mcnonHeHve YXI14; B KOMMMEKT NOCTaBKM BXOAMT NynbT
OVCTaHUMOHHOMO YMNpaBrieHns; MpeycMOTPeHa BO3MOXHOCTb MOAKMHOYEHUS K CUCTEME JucneTyepusauum no
npotokony MODBUS RTU:

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

MpumeyaHue:
m’ Mcnonb3yeTca ons ynpaeneHust ogHoasHbIMU ABUraTensaMmm
n? Ucnonb3ayeTca ans ynpaeneHus TpexdasHbiMy ABUratensimm
nl [lns BEHTUNATOPOB MOLLHOCTLIO A0 15 kBT
n’ [lns BEHTUNATOPOB € TpexdasHbiM ABUraTeneM MOLLHOCTLIO OT 15 o 22kBT
u° [1Ns BEHTUISITOPOB C TpexdasHbIM ABUraTeNeM MOLLHOCTLIO OT 15kBT 1 BbilLe
N [na ogHobasHbIX ABUraTenemn, MakcumarsnbHo - 9 W,
ansa TpexdasHbIX ABuratenen, MakCuMarnbHO - 4 LT, MOLLHOCTbIO Kaxaoro Ao 11kBT (no 45kBT ans
BEHTUNSATOPOB C Npeobpa3oBaTeniem 4acToTbl)
= Ons aKcnnyaTaumm B Knumatudeckux ycrosusax YXJ13 npegycmatpuBaeTcs BHyTpeHHU oborpeBaTens wkada,
ynpaBnsiembli LUIMTOBbIM TEPMOCTATOM. OTO NCMOMHEHNE BO3MOXHO TOMBKO B kKopryce wkada IP65.
= CneumanbHble TpeboBaHus k wkady LCAY ykasbiBatoTCs AONOMHUTENBHO U COMMacoBbIBAOTCS C
MN3roTOBUTENEM.
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OMPOCHbBLIN NUCT

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

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

KOnn4ecTBoO, WT

KoHTakTHOe nnuo:

OpraHuszauus:
Ten.: dakc: e-mail:
PervoH (ropop): jaTta:
Hy)KHoe OTMEeTbTEe 3HAKOM «V» UJTN YKaXuUTe 3Ha4eHue
HOMUHAalrnbHasaA MOLLHOCTb, kBT1/ yncno nontocos
KOJIMYecTBO
y
aBuraTtenb M
ynpasneHue T
v
C
KONMM4ecTBO

NPY>XUHHBI BO3BpaT/220B

NPYXUHHBIN BO3BpaT/24B

Knana TMN npmBoaa «OTKPbITO-3aKpbITO»/220B

«OTKPbITO-3aKpbITO»/24B

0e3 anekTponpueoaa

cTeneHb 3alWmThbl IP54
kopnyca LLICAY IP65
KNMMaTmnyeckoe YXI3
MUCMOJIHEeHne YXI4

nynbT ynpaBneHus

noagknw4yeHne K cucteMe gucnetryepusaumm

CneumnanbHble TpeboBaHuUS:

3aKasuuk:

(nognuck) (9.1.0.)
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cepus

LLICAY

W KA ® bI CUCTEMBbI
ABTOMATUYECKOI'O YNPABJIEHUA

ansa cuctem NPOTUBOALIMHOM

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

HA3HAYEHUE

Wkadbl LUCAY ansa cucteMm NpoTUBOABIMHOM BEHTUNALMN NpeHa3HaYvYeHbl A8 ynpaBneHus BEHTUNATopamu:
= AbiMoydaneHus - «lLICAY-BOY>»
m 4ns nognopa Bo3ayxa - «WWCAY-BIMO»
m ABOWHoro gencteus - «LLICAY-BOYB»

KOHCTPYKLUUA

MuTaHuWe WkadoB OCYLLECTBNSAETCS OT CETU NepeMeHHoro TpexdasHoro Toka yactoton 50 My, ¢ HOMUHanNb-
HbIM HanpsikeHnem 380 B. CeTeBon domaep, CUNoBbIE€ BbIXOAbl BEHTUNATOPA U BHELLHME CBA3W BBOAATCA B LKA
yepes repMoOBBOAbI, CTAHOAPTHO PaCMoONIOXEHHbLIE HA HUXKHEN cTeHke. LLkad ocHalleH 3anMpaemoln ABepuei, Ha
KOTOPOM YCTaHOBIEHbI OpraHbl ynpaBneHus u MHANKaLmm.

CtaHgapTHO B cuctemMe npeaycMoTpeHO:
= BO3MOXHOCTb BKMOYEHUS 1 OTKItoYeHUs ¢ nuuesor naHenu LLICAY nioboro BEHTUNATOpa B MECTHOM pexnme.
= B aBTOMaTMyeckom pexunme - BKITHOUYEHMS U OTKIIOYEHUS BEHTUIIATOPOB NPOUCXOAMWT MO CUTHasy NnoXapHOW Cur-
Hanuaauum unun oT nNynbTa QUCTAHUMOHHOro ynpaenenus (MOY).
= VlHOMKauus BKITIOYEHMS U aBapuK A1 KaXKO0ro BEHTUMNSTOpa Ha nuueson naHenu LLICAY.
= Cyxom koHTakT «cABAPUA» (3aMblkaeTcs npu aBapum BEHTUNATOPA).
= Cyxom koHTaKT «PaboTa» (3amMbikaeTcs npu paboTe BEHTUNATOPA).
= Lkad nmeet Bxoa noxapHon curHanusauum (H.O. cyxon KOHTaKT - Npu NoXape 3amMbIKaeTCsl, HanpsbkeHe nuta-
HWsi co cTopoHbl LUCAY ~220B).
= 3alUTY OT KOPOTKMUX 3aMbIKaHWUI U NepPEerpy3ok B aNIEKTPUYECKMX Liensix (aBTomaThbl 3awwmTel 6€3 TennoBoro pac-
uenutens).
= YNpaBneHue orHe3agepXmnBatoLumMm KnanaHamm n knanaHamu gsiMoyaaneHus. IHankaumsa oTKpbITUSA N 3aKpbl-
TUS Kakaoro knanaHa Ha nuuesor naHenn LLICAY, a Tak e obuas kHornka onpoboBaHus.
= [Ing TMna ynpaBneHnsi ABuMratenem «4acTtoTHbIN Npeobpa3oBaTesb», HENOCPEACTBEHHO CaM YacTOTHbIN Npeob-
pasoBaTenb B LWKadg He yCTaHaBNMBaETCA U NpnobpeTaeTcs oTAeNbHO Mo cYeTy. VIX ycTaHOBKa Npou3BOANTCH B
HenocpeacTBEHHOM 6IM30CTM OT BEHTUNSATOpPA. [JnMHa kabensa oT npeobpasoBaTens 4acTOTbl 4O BEHTUNIATOPA He
bonee 75 M (40 M 4nst 9KpaHUMPOBaHHOIO kabens). TeXHM4YecKne XxapakTepucTUKu npeobpasoBarenen 4acToThbl
AOMKHbI COOTBETCTBOBATb TUNY U Mapke ABUraTens BeHTUNATOPa U NnoaoduparTcs No HOMUHANbLHOMY TO-
Ky ABUratensi BeHTunaTopa!

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

kateropuu pasmeLleHms no FOCT 15150.
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MAPKWUPOBKA

Mpuwmep:

Wkach LWICAY-BY ansa ynpaBneHus:

* NBYMS BEHTUNsATOpamu AbiMoyaaneHns BPAH-AY ¢ asuratenem mowHocTelo 11kBT 1 yncnom nontocos4,

* TpemMs BeHTMnatopamu BPAB-[1Y ¢ guratenem mowHocTtbio 7,5 KBT 1 yncnom nontocos 6;

* ABYMS KrianaHamu ¢ NpuBOLAOM MpPYXWHHbIN BO3BpaT/220B,

* TpEMS KnanaHamu ¢ NPUBOAOM «OTKPbITO-3aKpbITO»/24B;

McnonHenme kopnyca LWCAY - IP54; knumaTtnyeckoe ucnonHenune YXJ14; B KOMNNEKT NOCTaBKU BXOAMUT MynbT AUC-
TaHLUMOHHOrO yrnpaerfeHusl; NPegycCMoTpeHa BO3MOXHOCTb MOAKIIOYEHMS K CUCTEME OUCreTyepm3anmm no npoTo-
kony MODBUS RTU:

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

O603Ha4veHue: *LLICAY-B1Y - ynpaeneHve BeHTunsitopamu OY
*lLICAY-BI[ - ynpaeneHve BentunsTopamm Mo
*lLICAY-BYB - ynpaBneHue BeHtunstopamu 0YB

BeHTURATOP: (npy nepeuncriennn Yepes sHak «+»)

*N/PAN

N/P - mowHocCTb ABuratens. KBT / Yyacno nomntocos

A - Tun ynpasnexus apuraternem: *I1 — npsimon nyck'

*Y4 — npeoBpasosartens 4acToThl
*T — nyck 3Be3na-TpeyronbHuK >
N - KONIMYECTBO BEHTUMSTOPOB YKa3aHHOM MOLLHOCTY °
KnanaH: (npu nepeuncnennn yepes sHak «+»)
N K1 — npyxuHHbIA BosBpaT /220B (orHesamepmsatoLLmii)
*NK2 — «oTkpbITo-3aKpbITO» /220B (AbIMOyAaneHns)
¢ K3 — npyxuHHbIN BosBpart /24B (orHesamepXuBaroLLmii)
e K4 — «oTkpbITo-3aKpLITO» /24B (ObIMOyaaneHus)
*0  — 6es anekTponpueoga
N - KONUYECTBO KnanaHoB
CteneHb 3awuThbl kopnyca LLUCAY: «|P54 «[P65
KnumaTtuyeckoe UCMOMNHEHUE: 2 — VX4

I'IyJ'IbT ONCTaHUMOHHOIO yrnpaBiieHUA:
[1Y — komnnekTyetca
*0 — He KomnnekTyeTcA

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

MpumeyaHue:

«' Tun ynpaBneHnsa MoXeT NPUMEHATLCA AN ABuraTenemn, MoLWHOCTbIo 4o 15kBT.

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

= MaKkcymarnbHoe KofM4ecTBo yrpaBnsemblIX BEHTUIATOPOB — 6 LT, MOLLHOCTbLIO Kaxgoro ao 11 kBt
(0o 45 kBT onst BEHTUNSATOPOB C Npeobpa3oBaTeniem 4acToThbl).

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

= * ABTOMaT 3aLLmTbl SF2 ycTaHOBMEH AN pexuma nyckoHanagku, cornacHo tpebosanmi CI1 31-110.2003. MNpwu
BBOJE B 9KCnyaTaumio yCTaHOBUTb NepeMblyKy Ha Knemmbl 20 n 21.
m ** KT1 (pene BpemMeHn) yCTaHOBMNEHO ANs 3aAePXKKN BKITOYEHUSI NO noXxapHoMy curHany Ha 20-30 ¢, cornacHo

TpeboBaHmn CI17.13130.2013 nyHKT 7.20. [1na BeHTMNsTOpoB [, npu Hann4mMm aBTOMaTUYeCKON CUrHANbHOM No-
crieoBaTeNnbHOCTN YCTaHOBUTL NepPeMbIYKy Ha Knemmbl 22 u 23.
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ONMPOCHBIN NUCT

LWWkacp anekTpoaBTOoMaTuku LLUICAY
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OHEPI O3 ®®DEKTUBHbIE BEHTUITIATOPDI

Komnanus «BE3A» camocTodATensHO paspabaTtbiBaeT v npousBogut pabouve koneca Anst KPblLHbIX,
paguanbHbIX M OCEBbIX BEHTUNSATOpoB. HoBble Mogenu KpbiwHbix BeHTunatopoB KPOC/KPOB ¢ paGounmu
konecamu 61 n 91 (KM oo 75%), gononHunu paHee npumeHsieMmble mogenu 6 n 9 (Krpn oo 68%), TeM caMmbiM He
Tonbko yBenudeH KO, HO 1 yBenu4yeH BbIGOp BEHTUNATOPOB Ha paboyyo ToUKy. TOYHOCTbL BblGOpa 3HAYUTENBHO
yBenMyunacb, 4Yto MO3BONSAET CHU3NTbL OOLUMEe YCTaHOBOYHblE MOLLUHOCTM B npoekte. Pabota no paspaboTke
BeHTUNATOpoB ¢ 6onee Bbicokum KO npogomkaetcsa. CobcTBeHHas nabopatopus ¢ aTTrectoBaHHbIM B 2009 roay
CTEHOOM AN UCMbITaHUS BEHTUNATOPOB no3sonuna nposecty 6onee 300 nCNbITaHUI pasHbiX MoAernen oceBbIX,
paguanbHblX U KPbILWHBLIX BEHTUMSTOPOB — pe3ynbTaTbl HOBbIX pa3paboTok nokasaHbl B AaHHOM KaTarnore.
BeHTUNATOPBI, B KOTOPbLIX MPMMEHEHbLI HOBbBIE PELLEHUS, OTMEYEHbI B KaTarnore kak «QHeproaddeKkTuBHbIE.

Pacxopf aneKkTposHeprum BEHTUASTOpaMu ONpeaensioTcst TPEMSt OCHOBHBIMY NOKa3aTensmu:

m 1 K[ snektpogsuratens

(knaccbl aghdhekTuBHOCTU *EFF1 *EFF2 *EFF3 go 2008r 1 HoBble knaccol ¢IE1L ¢IE2 ¢IE3)
m 2 Kl npymeHeHHON aspoanHammnyeckon cxembl (0T 60% o 75% y pasHbix npoussoautenein) rpynna FEG
m 3 3anac npu nogbope xapakTepucTUKN BEHTUNATOPa Ha paboyyto TOUKY NpoekTa (41cno moaenen).

WToroBbii napaMeTp aHeproadpeKTMBHOCTM paccuMTbiBaeTCA BCcerga MHAMBMAYanbHO, HO ANS NPOCTOThI
paccMoTpumM Tonbko n.1 u n.2.

B nepuopg ¢ 1998 no 2008 rog cTOMMOCTb 3HepropecypcoB B PO pe3ko Bo3pocna, YTO 0COGEHHO 3aMETHO

no LeHe rasa, 6eH3nHa U aNeKTpoaHeprun. YpoBeHb LeH Ha 6eH3uH npesbicun LeHbl B CLUA u goctur ueH B
EBpone 5 - netHer gaBHOCTW. LleHbl Ha 3NEKTPO3HEpruio neperHann ypoBeHb cTpaH BocTouHow EBponbl n
CTpeMsTCs K ypoBHIO 'epmaHuun. B otaenbHbix YacTtax PO ueHa anektpoaHeprun gocturna yposHs 0.2-0.3 €/kBrT.
Bce pelueHus no akoHOMUK INEKTPOIHEPIrM NpUHATLHIE B EBpone ¢ 3agepxkon B 5-10 net peanuaytotca u B PO B
TOM YuCre: 3KOHOMUYHOE ocBeLleHre, adhdeKTNBHaa TEMNON30NALUS, peKynepaunsi Tenna BEHTCUCTEM.
23 Hos10ps1 2009 r. lMpesnaeHT Poccuinckon ®egepaunn [.A. MegeeneB nognucan deageparnbHbii 3akoH Ne 261-
®3 «O6 aHeprocbepexxeHnM M O MOBLILEHWN 3JHEpPreTu4eckon 3(PEPEKTUBHOCTU U O BHECEHUU W3MEHEHWUA B
oTAenbHble 3akoHoaaTenbHble akTbl Poccuickon ®depepaumm». Peanmsaums 3akoHa Ne261 npoucxoauTt B
HacToslLLiee BpeMsi MO BCEM Bnaam oO0OpyaoBaHUs, B TOM Yucrie no anektpogsuratensmM. MameHeHne HopMaTuBOB
adpdpekTnBHocTn geuratenen B PO u ctpaHax EC nokasaHbl B Tabnuue.

CambIim KpynHbIM NOTpedbuTenem anekTpoaHeprun B PP sBnstoTcs obblvHbIE anekTpoasuraten oCobeHHo
Onsi BEHTMNATOPOB. M3MeHeHne HopMaTmnBOB apheKTUBHOCTI aBuraTenemn B ctpaHax EC nokasaHbl B Tabnuue:

N3meHeHue TpeGoBaHUMN Anpenb 2009 UoHb 2011 AnBapb 2015 AnBapb 2017
K adpchpeKTMBHOCTU ABUraTenen
*3anpeLleHo *3anpeLleHo *3anpeLleHo *3anpeLleHo
npuMeHeHne npuMeHeHne npYMeHeHne npYMeHeHne
aneKTpoaBuUraTenel  anekTpoaBuUraTene  3NeKkTpoaBuUraTtenen  AnekTpopBuratTenem
xyxe |[E1 HWXe, Yem IE2 o1 7,5 kBT o1 0,75 kBT
EC HUXe, Yem IE3 HUXe, Yem IE3
*OTMeHeHa *[lpMeHeHne *[lpMeHeHne
EFF anekTpoaBuraTenen  anekTpoaBuraTenemn
Knaccudmkauus no 7,5 kBt c IE2 no 0,75 kBt c IE2
MO>HO TOJNbKO MO>HO TOJbKO
Bmecte ¢ YPTl 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 CepuMHOro NpomsBoAcTBa Asuratenen knacca IE2 go 75 kBT u gaxe knacc IE1 3akpbiBaeTcsa He Ha Bcex
mogensx. [NponsBoanTensamMm BEHTUNSATOPOB MacCcoOBO UCMOMb3yloTca ABuratenu Kntamckoro npousBoactea (No
name) noA BbIMbILLSIEHHbIMW BpeHAaMu, co cneumanbHO CHXEHHON LIEHOW M KnaccoM adpcpekTuBHOCTM Hke IEL.
MonynsipHo nokasbiBaTb Ha wunbanke K[ asuratensd no MakCMManbHOMY 3Ha4YeHWO, NpU 3TOM hakTuyeckoe
OTKMOHEeHWe (yMeHbLUEeHWe) AonycTUMO Ha 5% u 6onee.

Takvum obpasom, ncnonb3oBaHne Bonee 3KOHOMHbIX ABuratenen Tpebyet 6onee TwaTensHoro Bbibopa
anekTpoasuraTensa u 6onbLlien UueHbl, 06bI4HO 3TO BpeHaoBble narotosutenu: *SIEMENS *WEG *WEM «BARTEC
LEROY u Poccuinckme: VEMP <ELDIN. Bbibop gpuratenem c knaccom |E2 n pgaxe |E3 BO3MOXEH npwu
ohopMAeHNN MHOUBUAYANbLHOIO 3akasa.

Mokasatenb addekTMBHOCTU BeHTUnATopa (6e3 yyeta auratens) - siensietca K[ seHtunsitopa (FEG
Fan Efficiency Group) OTHeCeHHbI K BbiOpaHHOW CpaBHUTENbHOW rpynne. HopmaTtnB 3HeproadpekTMBHOCTU
BEHTMNATOPOB NpuHATLIN B EC BCcTynun B cuny Ttonbko B 2011 rogy (ctaHgapt EH MCO 12759-2010), HO yxe
cywiectByeT Poccuicknin aHanor (npoekt FTOCT pabotel TK-062). dopma 3anucu ansa BeHtunsitopoB FEG-50...
FEG-90, rge 4ucno - HOMWHanbHOe 3HauyeHune addekTuBHocTU. OKOHYaTeNnbHas MapKUpOBKa Kracca
3HEepProappekTMBHOCTM C YHETOM YCTAHOBMEHHOro Asuratens (no aHanorum ¢ Hacocamu: A B C D E F G) noka He
MPUHATa U NO3TOMY HYXXHO pa3genbHo yuuTbiBaTh Kl koneca seHTunaTopa u Kl ncnonssyemoro asurarens.
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HomuHanbHas IE1- IE2- IE3-
MOLLHOCTb, KNA ctaHaapTHbINA KMNO Bbicokun KNAO 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 paguanbHbix BeHTUNATopos B 2013 rogy OoGHOBMEHbI
UMEHHO C uenbto nosbiweHus K n nosenenne HoBbix cepun KPOC61/91, a Takke BeHTUNssTopoB OCA BbI3BaHO
pa3paboTKoN HOBLIX a3POANHAMNYECKMX CXEeM C MoBbiweHHbIM KM Ha ypoBHe aHanoroB 13 EBporbl.

Bbibop anekTpogBuratenss Takke 0083aHHOCTb MNpPOU3BOOUTENS BEHTUNSATOPA, NPU 3TOM  MOXET
3HAYUTENbHO MeHATHCA obLlwast 3PEKTMBHOCTb BEHTUNATOPA C ABUraTtenemM, NpUMEHeHne OBuratensi ¢ HU3KUM
KMO moxeT cBeCTU «Ha HeT» BCce pes3ynbTaTbl TOYHOro noabopa M KavyecTBEHHOW a’spoguHaMUYECKOW CXeMbl
Koneca 1 HaobopOT «MNOX0e» KOMeCco NuLaeT CMbICna NpUMeHeHne «3adpdeKkTUBHOro» MoTopa, gaxe knacca IE3.

[MpocTol npumep: BEHTUNATOP KPbILWHbLIA 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 061an=56.16%
e[Buratene ¢ nosbiweHHbIM KM 1 npocto xopoluee koneco («BE3A» KPOC90 cepusi 1998r)
KM oeuratens 85%, K[ koneca 65%, aHeproacdekTnBHoOCTb 061 an=55.25%.

PesynbTtaTt no4tv OAMHAKOBLINM, HO CTOMMOCTb ABuratens IE2 BO BTOpOM npuvMepe B pasbl BbILLE.
MoBbiweHne obuer aPPEKTUBHOCTN BEHTUNATOPA OaeT Oornee SABHbIN 3dpeKkT nMeHHO npu nosbiweHun K14
Korec, Tak Kak CTOMMOCTb ABuUratenemn He MeHsieTcs, HO U NpuMeHeHne 6onee adPEKTUBHOIO ABUraTens NonesHo
1 Heobxoammo.

B nokazaHHom nipumepe yuteHo K[ konec, HO Npu KOHCTPYMPOBAHUM MUMEHHO KPbILLHbIX BEHTUMSTOPOB
HeobXo4MMO YUMTbIBaTb TakkKe BrMSHUE 3alUMTHbLIX Xamn3u 1 BHeLIHero kopnyca. Micnonb3oBaHmne «3axaToro» rno
pasmepam Kopryca, CHuxaeT pakTuieckme napameTpbl BeHTUnsaTopa Ha 30-50%.

MoxHO cpaBHUTL rabapuTbl NONynspHbIx aHanoros mogenu KPOC:

*BKP «BKPC «BKPM *BeHTunsatop SYSTEMAIR

Paboyee WUpeanbHbIM Kopnyc BeHTunaTtop Mogenb Hekun ananor
Koneco wupuHon A=1,6xD, SYSTEMAIR KPOC-OOO«BE3A» BKP/BKPC/BKPM

D, Mm MM

063 1008 1100 1200 854

071 1140 HeT moaenu 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 mn3 tabnuupl, «npaBunbHblie» pa3mepbl 6mm3kn y «BE3A» n SYSTEMAIR, HO 3HaunTensHO
«3axaTbl» y aHanoros.

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

Ha peanbHbix 00bekTax 9SHeproaddEKTMBHOCTL BEHTUIATOPOB JIEFKO MPOBEPSIETCS WCMbITAHUAMM
CMOHTMPOBAHHOIO BEHTUNSITOpa C 3aMepoM noTpebnsemon mowHocTn (pyHkumss YPT-JAHPOCC) npu
nyckoHanagovHblx paboTtax (macnopT BEHTCUCTEMbI) M MO3OHEE MPWU COCTaBfIEHWM SHEPreTUYecKoro nacnopTa
3gaHna. Bo mHormx cnyyasix uenecoobpasHelr NMpoBeCTW 3ameHy BeHTUnsTopa Ha boree SHeproaddeKTUBHYIO
Mogenb, YeM aKcnnyaTupoBaTtb 6onee aHeproeMkoe o6opyaoBaHueE.



(BE3R) npunoxeHue |86

B3PbIBO3ALWNWEHHOE UCNOJIHEHUE, B TOM YUCIJIE «<nog BOOOPO»

B «karanore pgaHa wvHdoOpMauMs O BeHTUNSATOpax WU knanaHax «BE3A», BbinyckaeMbix BO
B3pbIBO3ALUULLIEHHOM UCMOMHEeHUU. [pumeHeHne ob0opyaoBaHUSA Ha KaTEropunHbiX OObekTax Npyu HOPManbHOW U
aBapunHoOM akcnnyaTaumm (MOMMMO MoXxapa), NPeayCMOTPEHO pa3HbIMU KOHCTPYKTUBHBIMU PELLEHUAMMU, C PasHbIM
ypoBHeM 3awuTbl. [Ona knanaHoB «BEB3A» npumeHsoTCa cneumanbHble 3awiuileHHble npusoabl  OlB
cobcTBeHHOro npoussoacTea. Ans BeHTUNsatopos «BE3A» npuMmeHA0TCS anekTpoaBuratenu OTe4EeCTBEHHOMO U
umnopTHoro (EBpona) mpous3BoAcTBa C AEeWCTBYHOLMMMK paspelleHusamu PocTexHaasopa. BeHTunatopbel moryt
N3roTaBnMBaTbCs U3 HEpXaBelllen cTanu onpedeneHHoro coctaBa ANs BbINOMHEHMS TpeboBaHUW MO napam
matepuanos OCT P EH 14986. BeHtunatopbl «BE3A» MOryt KOMMMeKTOBaTbCH «aHTUCTaTUYECKMMU»
(B3pbiBOGE30ONACHBIMK) BMBOpOONOpaMu U «aHTUCTaTMdeckumu» coeauvHutenamu msarkumm COM. Twunosoe
ucnorHeHne «B» B3pbiBo3alLMLEeHHOro o6opyaoBaHus «BE3A» cootetcTByeT EXdIIA(IIB)T4 ons BeHTMRATOpPOB
n ExdlICT6 gna knanaHoB. Takke NpoM3BOAUTCH CrieumnarnibHoe UCTMOSNTHEHNE BEHTUNATOpPoB «BC» ons kateropum
ExdIIC Tonbko BOAOpPOA.

Booopoa oTHoCMTCS K rpynne rasoB C HU3KOW 3Hepruen nomxura (MeHee 60 MKOX), 4YTO TpebyeT npwu
npon3BoacTBe 06OpyAOBaHUS, MPUMEHEHUST ChneumanbHbIX KOHCTPYKTUMBHBIX peLleHurd Ons BEHTUNATOPOB U
KnamnaHoB, B 4aCTHOCTM HeobxoauMbl anekTpoasuratenu ¢ mapkuposkon ExdIICT4. Hannune HeTokonpoBoasALLMX
NOBEPXHOCTEN B UCTOYHUKAX CTaTUYECKOro anekTpuyectsa orpaHnymsaetcsa 4.0 cm® cornacHo FTOCT P EH 13463-
1. Bce 3akasbl «nog Bopopog» TpebytoT uHamBugyanbHOW pa3paboTku v MPUMHUMAKOTCS MO COMacoBaHHbIM C
3aBOJOM OMPOCHbBIM MNCTaM.

daktnyeckn ucnonHenne «B3PbIBO3ALLNTBI» nmeeT MHOro BapuaHTOB U MOXET He COOTBETCTBOBATb
peanbHbIM YCrOBMAM MpOeKTa, TeM CaMbiM «BBOAS B 3abnyxgeHue mnokynatens» (uUMTata U3 TekcTa
TexpernameHta P® 2010 roga). MNoctaBka nepeuncrieHHoro obopypoBanus «BE3A» npousBoguTcs CTporo no
yKa3aHHbIM B COCTaBe MpOeKTa TEXHWYECKMM TpebOoBaHMSAM B COOTBETCTBMU C YTBEPKOEHHLIM MOCTAHOBIIEHMEM
MpasuTtensctBa PP oT 24 despans 2010 roga Ne 86 «TEXHUYECKUW PEIMAMEHT o 6esonacHocTy
obopynoBaHus gns paboTbl BO B3pblBOOMAcHbIX cpefdax» (ganee TP). B cootBetctBUM ¢ TP - npaBunbHoe
coctaBneHune TpeboBaHW Ha uMcnonHeHne 0O0OpPyOOBaHWS U COrfacoBaHMe C  3aBOAOM-U3rOoTOBUTENEM -
00513aHHOCTb NOKynaTernsi.

B 2011 rogy 6bina npuHaTa macca Hobix TOCT P no obopygoBaHuio gaHHOro tuna. B Tom uucne 6bin
nognucaH TexHuWYeckuii pernameHT TamoxeHHoro coto3a "O 6GesonacHocTn obopyaoBaHusi ans paboTbl BO
B3pbIBOONacHbIX cpegax” (aanee TP TC). ®aktuyeckn HoBbl pernameHT TP TC 012-2011 BcTynun B cuny
15 deBpana 2013 roga. Hactoawmin TexHUYeckMn pernameHT TaMOXeHHOro col3a ycTaHaBnvMBaeT Ha
Tepputopun TaMOXEHHOro colo3a eauHble obssaTenbHble ONS MNPUMEHEHUS M UCMONHeHus TpeboBaHus K
obopynoBaHuio ans paboTbl BO B3PbLIBOOMACHLIX cpefax B uensdx obecneyeHuss cBOOOAHOrO nepemMeLleHus
yKasaHHoro obopynoBaHus, BbiNyckaeMoro B obpalleHue Ha edvHON TaMOXEHHOW Tepputopum TamOXeHHOro
cotsa. B cocta TP TC Bxoant ABa npunoxeHus, onucbiBatolne 6onee crta AEWCTBYHOLMX HOBbIX U CTapbIX
FOCT P, B Tom uncne EH60079, EH13463 EH1127, EH1710 n HeT Hu ogHowm cebinkn Ha Y3, Mb, CIMT un CHulMbI.

MHorue, gevicteyowme go 2013 roga, TpeboBanus ua My3, BCH, MB, BHTI, CHul1 1 CI1 umetoT npsimble
npoTmeopeuns ¢ Tekctom gencrteytowero TP u TP TC u Bxogawumm B Hero HoBbiMu TOCT P. Hoeble TOCT P
paspaboTtaHHble B 2007-2011 r.r. nOCTpPOEeHbl CTporo Ha 6ase eBpoOHOPM 6€e3 OTKIOHEHWUA U UCKIOYEHUA U3
OpUrMHaNBLHOro Tekcta. Takum obpasom, ANA KOPPEKTHOro npuMeHeHuss o6opyaoBaHUA HeobxoauMO B NeEpBYHO
oyepedb MNPUMEHSTb TpeboBaHWs TOMNbKO CaMbIX MOCMEeOHUX HOPMATUBHBLIX [LOKYMEHTOB, OTHOCSLLIMXCA K
perynmpoBaHuio npumMmeHeHusa 6esonacHocT obopyaoBaHusa ansg paboTbl BO B3pPbIBOONACHLIX Cpeaax.

B 2013 rogy 1 wonsa sctynun B cuny FOCT P 55026-2012 (nepeumeHoBaHHbin TOCT P EH 14986)
«lMpoeKkTUpoBaHWe BEHTUNATOPOB, NpegHa3Ha4YeHHbIX ANA pPaboTbli B MOTEHUManbHO B3PbIBOONACHbLIX
cpepax» MCKMIOYawWMA NpMMEeHeHne ycTapeBlUMX HOPM M npaBun. Bce ob6opynosaHue «BE3A» nmeet
Aeknapaummu cootBeTcTBUA cornacHo T TC 012 n FOCT P 55026, FOCT P 13463.
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YTO TAKOE MOTPEBJIAEMAA U HOMWHAJIbHAA MOLLHOCTb, 3AYEM BBEAEH WHAEKC MOLLHOCTW (W)

[ns Bcex BEHTUNATOPOB HEOOXOAMM 3ANEKTpoABUraTesb, KOTOPbIN YNPOLLEHHO ONUCLIBAETCS B NPOEKTax B
BMAe 3anucu: YctaHoBovHasa Mo HoCTb — Ny=XXX kBT.

Tak kak obLee YACno BEHTUNATOPOB HA 00BbEKTE MOXET NPEBbLILLIATbL COTHU LUTYK, CTOMMOCTb NOABEAEHUS
K 30aHUI0 MOLLHOCTM OYEHb BbICOKAS U HY)XHO MpPaBUIIbHO MOHMMAaTb Kakyld MOLLHOCTb HeOBXoOuMO ykasaTb B
3aJaHuK Ansa NpoeKkTUPOBaHMS SMNEKTPUKaM.
Ny- 3T0 He «YCTaHOBOYHasA», a «YcrnoBHas» unu «HomuHanbHas - MEXAHUYECKASA» mowHOCTe ABuraTtens,
KOTOpPY OH CNOCcoBeH NOCTOSAHHO NOAaBaTh Ha Ban BEHTUNATOpa ANd BpalleHus korneca.

VMicTopnyeckn mexaHU4eckyro MoLLHOCTb ntoboro npusoda 3agasanu B J1.C. (nowaauHbix cunax), pag
3HaA4YeHMIN ocTarncs «NPUBSI3aHHbIM» UMEHHO K BENUYMHAM KpaTHbIM 1n.c.=0.75kBT (okpyrn.)

YcnoBHasa molwHocTb ¥2 n.¢.=0.37 kBT 34 n.c.= 0.55kBT 1.n.c.=0.75kBT 1%2n.c.=1.1kBTt 2 n.c.=1.5 ... 100
n.c=75 kBT (gaHHy0 BENMYMHY MHOTME MOTYT NPOYUTaTh B TEXMACNOPTE Ha NErKoBow aBTOMOOUIb).

Takum obpasom, HenpaBWITbHO MNepedaBaTb B MPOEKT JNEKTPUKM TpaHCOPMaTOpHOM NoACTaHLMK
3Ha4veHume 1000 n.c, (750kBT), HO MIMEHHO 3TO 3a4acTylo NPONCXOAMT U3-3a OLUMOOYHOIO MOHMMaHKS.

YCcTaHOBOYHAsA anekTpuyeckass MOWHOCTb ABuraTtens onpegensetca ¢ ydetom KI[ asuratena v Bcerga
npeBbILLIaeT YCMNOBHY (HOMWHarbHY) MOLWHOCTL Ha 50-50%. OunanasoH K[ anektpogsuraternen MeHseTcs ot
50% po 95% wn 3aBMCUT OT Tuna Aasuratens, rabaputa u knacca sHeproadpdekTBHocTn. BeHTunaTtop ¢
MexaHu4Yeckon MOLLHOCTbIO Asuratens npueoga 1.1 kBT (1%n.C), MOXET MMEeTb YCTAHOBOYHYIHD MOLLHOCTb
asuratens ot 1200BT1 (c EC- motopom IE3  KIMA-90%) oo 1700BT (c AC geuratenem Hwxe IE1 KMNAQ-55%), npu
3TOM M3roToBMTENEM ABuratenen MoxeT ObiTb ogHa cdompma EBM-Papst (Fepmanus). O4yeBmaHO, YTO pasHuLa B
500BT npu ueHe aHeprum B 'epmaHmm 0.3€/kBT gact nuwHuin pacxog 3a 5000 yacoB (npumMepHo 1roa) Ha cymmy
0.5x5000x0.3=750€/rog, 4TO npeBbILAeT LEHY caMoro BeHTunsiTopa. [na npumepa CpaBHMM KpbiLUHbIE
BeHTUNATOpbl SYSTEMAIR:

AC-pBuratenb Knacca Huxe IE-1 TOV 560-4 2854 BT 8000 M°/y npu 500MMa

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

EC- pBuratensb Bbicwero knacca |IE-3 DVC 560-S 1873 BTt 7500 mM*/y npu 500MMa

Kak BugHO B npumepe (katanor 2010 roga) npu OTKNOHeHUM [0 6% no pacxoay- pasbpoc no
notpebnsemor MoLlHOCTM cocTtaBun Gonee 30%, Takke MOHATHO, YTO MOAENb C 3KOHOMHbIM MNOTpebneHnem
camas COBpeMeHHasi ANnd «3eneHoro CTpouTenbCTBa» M MpeanoXeHa Ans 3aMeHbl Bonee cTapblx mMogeneun ¢
6onbLlKM NoTpebneHmemM aHepruu.

dupma «BE3A» wucnonb3yet cTaHgaptHble AC-gBuratenu knacca |E1 IE2, npumeHeHue IE3 EC-
OBuratenen Takke BO3MOXHO AN OTAENbHbIX MOAENen BeHTUNATOpoB. Beibop Tuna gsuratens Anst MHOrmx
mMopenen BeHTunsaTopoB «BE3A» moxeT mpov3BoauTb caM 3akasyuk, Tak Kak cTaHgapT Ha gsuratenun B PO
MeHsieTcs MMmeHHo B 2013-2015 rogax, M3-3a 3TOro rpybasi oueHka YCTaHOBOYHOW 3MEKTPUYECKON MOLLHOCTU
ABUraTens BO3MOXHa TOMbKO Mo Hamxydwemy(HambonbLlemy) 3HauyeHno —4nsa asuratenen knacca IE1 (aBuratenu
IE1, npumeHsemble B PO ykasaHbl B JaHHOM kaTanore).

Haunbonee TO4HO MOXHO onucaTb BEHTUNATOP MO uHAekcy moliHocTu (M) Ha Bany BeHTUNSATOpa, KOTOPYIO
pomkeH obecneumBaTb BblGpaHHbIN ABuratens. [locne nogbopa no 3HayeHuo «U» — nogxopsuiero asuratens c
3a[j@aHHbIM KnaccoM 3ahPEeKTUBHOCTU, MOXKHO MOMY4YMUTb peanbHY YCTAaHOBOYHYIO MOLLHOCTb.

dakTnyeckaa notpebnsemas anekTpuyeckas MOLHOCTb MOTopa Takke OBblMHO MeEHbLUEe YCTaHOBOYHOMW.
OT0 cBsA3aHo C TeMm, YTo «M» He gorkeH npesbiwartb Ny, Bo nsbexaHune neperpysku. lNporpamma pacyeta «BE3A»
MoKasbiBaeT pacyeTHYI0 MeXaHW4YeCKyld MOLUHOCTb Ha Bany AsuraTtens, KoTopas nepecyntbiBaeTcs B
noTpednsemMyto MOLLHOCTb TOSMbKO Mpu HanuumMm nHdopmauum no Krz asuratens.

Ha obGbektax C BbiCOkMMM TpeboBaHMAMU K 3HEProapdmEKTUBHOCTU MOXHO 3akas3aTb BCE BEHTUNATOPbI C
OBuratensaMum BbICOKOrO Kknacca. Ha cTaHgapTHbIX W OHOOKETHbIX MpOEeKTax MPUMEHSIOTCA BEHTUNSATOPSI
YKOMMJIEKTOBAHHbIE aneKkTpoaBuratenammu obbiiHoro ans PO Huswero knacca (IE1 m xyxe). C yyeTom
NOCTOAHHOIO POCTa LEHbl Ha 3MEKTPOIHEPIUI0 NPUMEHEHNE TaKMX «HEIKOHOMHbIX» ABUraTtenen Ans NOCTOSIHHO
paboTaloLLmx BEHTUNATOPOB Y€ He BbIroOHO Aaxe B Poccum, HO NpPoOU3BOACTBO COXpaHseTcs OO0 BBeaeHUs
NMONHOro 3anpeTta NOCTaHOBNEHNEM NpaBUTENbLCTBA (aHanornyHo npogaxe 6eHsmHa knacca EBPO-2).

[na pazgeneHns HOBoW (bopMbl ONUCaHUA ABuUraTens BeHTunsTopa no «WM» n crtapon hopmbl 3anmcu o yCrnoBHOM
MOLLHOCTU ABuratensi gaetcs Tabnuua cooTBETCTBUSA:

HomuHanbHas mowHocTb( NHOM), KBT 0,18...0,75 1,1..7,5 11...90
WHpekc mowHocTth (M) 00018...00075 00110...00750 01100...09000
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