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VEMPER

Komnanua “OHeproMHpycTpus” 3a rogbl ycrnewHon [LesTeNbHOCTH
3apeKkoMeH[ioBana cebs kak ycTounBoe npeanpusTne N HafeXHblin LeNoBon
napTHep Ha pbIHKe UHXEHEPHO-TEXHUYECKON U MPOMbILLIEHHOW NPOAYKLMN.
Mbi noctaBnsiem obopynoBaHve ona MalMHoOCTpoeHwus, aHepretukn, XKKX,
coepbl CTPOWUTENLCTBA U CENbCKOT0 X039MCTBA.

KoMnaHus ocywiecTsnsieT kak ONTOBble, Tak W PO3HUYHble MPOAaxu
3/1eKTpofBUraTeNell, HacoCcoB, PeAyKTOpOB, 4acTOTHLIX Npeobpa3oBaTenen
BEHTUNALMOHHOIO U Apyroro obopynoBaHus, Ha Bceit Tepputopum Poccuum,
BKJIIOYas ee LieHTpasibHble permoHbl, Cnbupb, JansHuin Boctok. Takxke Hawa
npogykums BoctpeboBaHa B cTpaHax bnvkHero 3apybexxss (CHI, LLIOC).

Ocoboe BHUMaHue koMnaHus “"JHeproHoycTpus” ypensetr TeXHUYECKOMY
COBepLUEeHCTBOBaHMIO 0bopyaoBaHus, cTaBuT nepef cobol 3ajavy BHOCUTL
nosie3Hble yCoBepLUIEHCTBOBaHUS B BOCTpeboBaHHbIE MOAENN WHXKEHEPHO-
TEXHWYeCckoro W MpoMbILLIEHHOro 0b60pyaoBaHus, 4TObbl yayylWwWTb WX
TeXHWUYeckune ceorcTea 1 3QPeKTUBHOCTL a TakXKe NPOAANTb CPOK cny>bbl. B
CBSI3W C 3TUM, Halla KOMMaHWsa Npe3eHTyeT HOBYK ceputo penyktopoB VR,
BbINyLWEHHbIX M0A COOCTBEHHOW 3aperncTpupoBaHHOW TOProBOW Mapkow
VEMPER, B koTOpyto BoLAM Hanbosee akTyanbHble U HafeXXHble MOLenn.

NH>xeHepbl Hallel KoMNaHWM NpeabaBASAT BblCOKMe TpeboBaHMS K KayecTBy
npoaykuun. Bce obopypnosaHue, BbinyweHHoe noa mapko VEMPER,
otBeyaeT poccuinckmm [OCTam, cTaHLapTaM MeXAYyHapoLHOMN
knaccuéumkaummn SO 1M BceM CcylWecTBYWOLWMM Ha CErofHsWHUA [OeHb
TEXHUYECKUM pernaMeHTaMm.

NPOAYKLIMA TOPFOBOW MAPKW VEMPER - 3TO:

CT1abubHO BbICOKOE Ka4eCTBO UCMOJTHEHUS.
[Mpon3BOACTBO MOL TEXHWYECKMM KOHTPOJIEM CMeLManncToB Hallen
KOMMaHuu.

+ [MoCTOAHHO pacLUMPSOLLMIACA aCCOPTUMEHT.
* YayyweHHble noTpebuTenbckme XxapakTepucTUKK.
 NocTtynHas ueHa.
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TUMbl PEAYKTOPOB

Penyktopbl Toprosoit mapkn VEMPER - 3To yHMBepcanbHble pefykTopbl A5 UCNONb30BaHUS B MPUBOAAX BO
BCeX OTpacnax npombiwneHHocTn. OcHoBHas uenb pa3paboTkyM M MCMOb30BaHUA PefyKTOPOB HOBOW Cepuy
VR - 370 3aMeHa cTapbiX W MOpaJibHO yCTapeBLUMX Mojesieil peAyKTOpOB 1 pacluvpeHue AMana3oHa TeXHUYeCKMX
XapaKTepucTUK NPoAyKLUK.

Tunbl pegyktopos VEMPER cepumn VR:

VRL

CoOCHO-LUNMHAPUYECKHNe
peayKTopbl

CoocHo - umnuHppuyeckne pegyktopbl VRL npegHasHayeHbl ANS MPUMEHEHUS B MPOMbILIIEHHbIX
ycTaHoBkax. Pepyktopbl VRL aBnsioTca MofynbHOW cocTaBnsiollehn Ana MoTop-pepykTopa. CoocHas cxema
UMIMHAPUYECKOrO pedyKTopa npeaycMaTpuMBaEeT pacrnonoXXeHne BXOLHOMO U BbIXOLHOMO Baja Ha O4HOW ocu.
OcHoBy pefykTopa cocTaBnstoT 3ybuaTbie nepefayn. PeaykTopbl MOTyT COCTOATb M3 OAHON WM HECKOJbKUX
CTyneHewn.

LnnnHapuyecknin pegyKkTop camblil pacnpoCcTpaHeHHbI TUM pefykTopoB. 3a CHeT MPOCTOThI Nepefayn oHu
No3BONIAIOT NepefaBaTb ycuamne ¢ Bbicokon apdekTnuBHocTblo, 4To obecneynsaet KMO no 98%. Beicokmin KM
obycnaBnmBaeTcs He3HaYMTENbHbLIMU CUIAMU TPEHMS, BO3HUKAOLWMMM B npolecce paboTbl. KpoMe Toro B cBA3n
C He3HayuTenbHbIMW cunamu TpeHus pepykTop VRL vMeeT Hu3koe TennoBblfeneHue, a creuuanbHo
nopobpaHHble WecTepHM 3ybyaTon nepefaym obecneumBaloT HU3KUM ypoBeHb WyMa npu paboTe peaykTopa.

VRC

KoHu4yecko-umnuugpuyeckue
peRyKTopbl

KoHuuecko-uununppuyeckne pegyktopbl VRC - 370 ofjHa M3 pa3HOBMAHOCTEN LMAVHAPMYECKOro peflyKTopa.
OTnnyaeTcs oT ApYryX LUJIMHLPUYECKMX PelyKTOPOB TEM, YTO BbIXOHOW BaJ peflykTopa pacrosoXeH K BXOLHOMY
Bany nof yrnom 90 rpagycos. OcHOBY pefyKTopa TakxKe COCTaBAsioT 3ybuyaTsle nepefayn, Ho UMET KOHMYeckue
wecTtepHu. Ocy BanoB KOHMYECKUX LWecTepeH uMetoT yron nepecedvenus 90 rpagycos. lNepepauya ycunus
KOHMYECKOTro peflyKTopa Takas Xe, Kak 1y BCex LUINHAPUYECKMX PeAyKTOPOB.

(naBHOE NpenMyLLEeCTBO KOHUYECKO-LUUINHAPUYECKOTO peAyKTopa 3ak/toYaeTcsl B TOM, YTO OH BbIMOJIHAET Te
e YHKLMUM, 4TO M HEPBAYHbIN PEAYKTOP, HO TEXHUYECKME XapaKTePUCTUKM Y Hero BbILUe.



TUMbl PEAYKTOPOB

VRS

YepBAYHO-LUAUHAPUYECKME
penyKTopbl

YepBsiuHo-uunmHapuyeckne pepyktopbl VRS nMetoT YyepBsAYHY0-DbICTPOXOAHYIO CTyMEHb C 0DbIYHBIMY A8
Hee NMapamMeTpaMu 1 OfLHY YePBSYHO-LUIIMHAPUYECKYHO CTYMeHb C MapaMeTpamMuy LUIMHLPUYECKOTo pefyKTopa.

3T pepykTopbl MMetoT Bonblivie nepefaToyHble OTHOLUEHWS UM HWU3KWMIA ypoBeHb WwyMa. YepBak 06blYHO
pacrofiaraloT BHW3Y, UYTO BbI3BAHO YC/JI0BMAMMW CMa3blBaHWs 3allerieHusl, pacrnosioKeHWEM MOALWMMHUKOB
yepBsika 1 ycroBusaMu cbopku. B pefykTopax 3Toro Tuna CBsA3b OCYLLECTBASETCS MEXAY YePBAYHbIM KOJIECOM U
LecTepHen LUAMHLPUYECKON CTYNEHMU.

VRP

PenyKTopbl ULMAMHAPUYECKHUE C
napanfieNbHbIMU BaNaMm

PepykTopbl uunvHgpuyeckne ¢ napannenbHoiMu Banamu VRP gBnstoTcs opgHOW M3 pa3sHOBMAHOCTEN
LUAMHAPUYECKUX peayKTOpoB. PeaykTop MMeeT BCce NpenMyLLLecTBa UMIMHAPUYECKUX PeyKTOPOB M 0TANYaeTCs
0T OCTaslbHbIX TeM, YTO pPacrofioXeH BepTMKanbHo. BxogHo Ban pacnonoxeH B BepXHel 4acTu pefykTopa, a
BbIXOJHOW BaJl PacroJioXeH B HUXKHEW YacTu pelyKTopa.

Pepnyktopbl Vemper cepun VRL/ VRC/ VRS/ VRP oTnnyatoTcss KOMMAaKTHLIM UCTMOSIHEHWEM, JIEMKUM BECOM,
BbICOKMM KPYTALIMM MOMEHTOM U OTIMYHOM MPOU3BOAUTENLHOCTHIO. [IaBHBIM MPEMMYLLIECTBOM AaHHbLIX Cepuit
ABNIAETCS COYETaHME BHELLHEro NCMNOSHEHUS U BHYTPEHHMWX XapaKTepuCTuK, YTO MrpaeT HEMasoBaKHyo Posib Npu
yCTaHoBKe v nogkntoyeHun obopynoearus. Pefyktop 0bnafaeT ycuaeHHbIM KOPMNYCOM 3a CYET LOMOSHUTENbHbIX
pébep >ecTkoCTW, a LecTepHU W Bafibl M3roTOBJEHbl W3 BbICOKOKAYeCTBEHHOW NerMpoBaHHON CcTanu c
nobasnennem yrnepoaa. [laHHoe yCTPOMCTBO yCTOMYMBO K Harpy3kaM, 061aiaeT HU3KMM YPOBHEM LLIYMaA, BbICOKOMN
MOLLIHOCTbIO U BbICOKOW 3HeproaddekTnBHOCTbIO. Cepusi obecneunBaet addekTmBHyt0 3ybyaTyio nepepady,
XapaKkTepusyeTcs HU3KMM HarpeBoM npu paboTe v MPOJOIKUTENBHBIM CPOKOM CJITYXKObI.



MpeumyliecTsa / CTpykTypa ycioBHoro 0603HayeHus MOTop-peayKTopa

MpeunmywecrtBa pegykropoB VEMPER

Balua Bbiroga

M3roTaBnmBatwTcs Ha COBPEMEHHbIX aBTOMaTU3NPOBAHHbIX
JINHUNAX.

an Npon3BOACTBE NCMONb3YeTCA TOJIbKO
BbICOKOKAYeCTBEHHbIN CMiaB altoMUHUS, 4yryHa v ctanmu.

LllecTepHu penyKTOpoB M3roTaBiMBAOTCA U3 MaTEPUAoB
MOBbILLIEHHON HaAEeXHOCTU U M3HOCOCTOMKOCTM.

Kopnyca pefykTopoB MMeT MHOFOYMCNEHHbIe pebpa, 4To
MOBbILLAET NAOLAAb OXIAXAEHUS U YBEIMYMBAET pecypc
camoro pegykTopa.

Pep,yKTOpr MMEeKT pa3jin4yHoe MOHTa>XHOe UCTOoJIHEHNE U
MOTYT 3KCNJyaTUpPOBaTbCA B PA3JIMYHbBIX MPOCTPAHCTBEHHbIX
MOJI0XKEHUAX

MoryT kpenuTbCs K NpUBOAHOMY MexaHu3My 6e3 ¢pnaHLeB,
nnbo ¢ pnaHLaMu pasnnyHoro pasmMepa u KOHGUrypauui

[prBOL4 MEXaHWM3MOB NMPOV3BOAUTCS BbIXOAHbLIM paboynm
BaJsioM, pacrosio>kKeHHbIM CieBa MK CripaBa oT MiI0CKOCTH
penykTopa (Mpv HeobxoaMMocTu Ban nepectasnserca), a
Tak>Xe [BYCTOPOHHMM BbIXO[HbIM BaoM.

Banbl noctaBnsatoTcs Kak CTaHOAPTHOIO NCMNOJIHEHUA,
COorjlacHo KaTtaJiora, Tak n HeCTaHOApTHOro pasMepa o
>KeNaHWIo 3aka3vmnka

PepykTopbl cepum VR npon3BofaTcs ¢ NosbiM 0TBEPCTUEM
LNsl KPpENMEeHWs Bana anekTpogsuratens. MowHocTb
npucoenuHuTenbHbIX anekTpogBuratenen ot 0,06 go 30 kBT

MoLHOCTb MPUCOEAUHUTENBHBIX 3NEKTPOABUraTeNei oT
0,06 oo 30 kBT

3anpaBnAoTCs BbICOKOKAYECTBEHHBIM CUHTETUYECKIM
penykTopHbIM MacsiioM. OpHa 3ampaBka paccyuMTaHa Ha
MOJIHbIN CPOK paboTbl pefykTopa NpW NpaBuibHON
aKkcnayaTaumm

Bonbwown KIMNA npu cobnofeHnn TeXHUYECKMX YCI0BUIA
aKcnyaTauum

[ToHW>KEeHHbIV YypOBEHb LUyMa 1 BUbBpaLun

HdonroeBeyHoe 1 HapexxHoe obopynoBaHue,
KoTopoe obecneunt becnepeboliHyio
paboTy npepgnpuaTus.

LLInpokune BO3MOXHOCTY A5 SKCMyaTaLm
- MOXHO NofobpaTh HyXKHbI BapuaHT 4as
YCMNELHOro BbINO/HeHWs Ntoboi 3aaum

MakcumManbHas oTAa4vYa Npu CTaHAAPTHbIX
SHepro3arpartax

KomdopTHble ycnoeus paboTbl ons nepcoHana,
BbICOKAs M3HOCOYCTONUYMBOCTD

CTpykTypa ycnoBHoro obo3HauyeHns MoTop-pemyKTopa

VR..|#|-|#|-|#|-|#

#

Tun pepykTopa
VRL
VRC

Cepsuc - daktop

MoHTa)Hoe ucnonHeHme

VRS
VRP

MouHocTb / 06opoTsl
a/eKTpoLBUraTens

Tunopasmep

VRL 105-165
VRC 205-265

MepenaTouHoe uucso (i)

VRS 305-335
VRP 405-450




ycnoBua akcnnyatTaunm

Ycnosua akcnayaTtaummn pegyktopo cepun VR:

Mopbop penykTopa LOSIXKeH MPOM3BOAUTLCS CTPOrO Ha OCHOBAHUM KOHCTPYKTOPCKUX pacyeToB Mo KaTaaoram
NpeanpuUsaTAS - U3roTOBUTENS C YYETOM XapakTepa Harpysku, pexxvma paboTbl ¥ KOAUYECTBA BKIOUEHUI B
yac.

Ecnu Bo BpeMs akcnnyaTauum npuBoLa NpomMCXonsT Neperpy3ku, YacTble Nycku U peskue 0CTaHOBKM, TO AN
LNVUTENbHOM W HafeXHoW paboTbl B MPUBOAE PEKOMEHAYeTCs MPUMEHHATb YCTPOWCTBO MJIaBHOMO nycka,
npeobpa3oBaTesib 4acTOThl, 31ACTUYHbIE MydThI CLLEMNEHUS.

Penyktop HeobxonvMo pa3meluaTb Tak, YyTobbl K HeMy 6bin obecneveH cBobOAHbIV NPUTOK BO3AyXa AN ero
OXNaX[eHUs.

HeponycTnMo Hannumne B3pbIBOOMACHbIX BELLECTB U MCTOYHUKOB OTHS, FOPHOYUX BELLECTB B MOMELLEHWM, Fae
yCTaHOBJEH 1 paboTaeT MexaHU3M naHesb . ICKyCCTBEHHYH0 BEHTUASILMIO BO3YyXa B MOMELLEHUN.

Mpumecw nbinu B Bo3ayxe He 6onee 10 Mr/m3.

McKkntounTb 3aC0IEHHOCTD B OKPY>KaloLLLeM BO3yXe.

YpoBeHb paAnaLum He [OJIXKeH NpeBbilaTb HOPMATUBHbIE NMoKa3aTenu.

MprmeHeHne Ha BbicoTe Bosiee 1000 M Haf ypoBHEM MOpS 3anpeLLeHo.

TeMnepaTypHbIN pexkum Ans paboTel B noMeLeHun — ot -2510 +40 °C

TeMnepaTypHbIi pexkuM paboTsbl Ha ynuue — oT -40 go +40 °C.

Mpn ynuyHOM MOHTaxke TpebyeTcs LOMONMHUTENbHAs 3aluMTa OT OCAAKOB WM arpecCMBHbBIX Cpef BO BCEX
COELMHEHUSIX, KPETJIEHUM K OCHOBHOMY MEXaHU3MY.

ObecneyeHune TexHWMKN 6€30MaCHOCTU M OXpaHbl TPyAa paboymx.

[lonyck K pemMoHTy MMET TONbKO CMeuManucTbl, UMelllue pa3pelleHne OT rapaHTMIMHOIrO CEepBUCHOMO
LeHTpa.

[onroBeyHOCTb M3AENMSA HANPSIMYIO 3aBUCUT OT pexknMa paboThl: AANTENbHbIE MOCTOSHHbIE HArpy3Kkn UMetOT
MaKCUMasbHbI CPOK rapaHTUW, NMpW Hanuymm cpepHux kosiebaHuii cpok ymeHblwaeTcd Ha 15-20 %, npu

CUNbHbIX KoNebaHMaX HanpsXKEHWSA 3KCNIyaTaUMOoHHbIN pecypc cHukaeTcs 1o 40 %.

- CUTyaLuu, B KOTOPbIX 0TKa3 pefyKTopa MOXET CO3[aTh PUCK 340POBbIO JIAEN.
- Cly4au NPUMEHEHNS NMPU UCKITIOYUTENBHO BbICOKOM MOMEHTE UHEPLUU.

- MCNONb30BaHWe ANs NogbeMHOM nebenku.
- NnpuMeHeHne 3ybyaToro pegykTopa B yCNOBMSX BbICOKON IMHAMNYECKOW Harpy3Kku.

- MOHTa>XHble No3nuunn,

He yKa3aHHble B KaTasiore.

-nMpuMeHeHne Npun naBneHnn Bblille aTMOCCbepHOI'O.

Tabnuue, bonee yeM B ABa pasa.

He ponyckaeTcs ucrnonb3oBaHue B KA4YeCTBE MySIbTUMIMKATOPA.
M3beraiTe cuTyaumit, B KoTopbix TpebyeTcs YacTUUYHOE NOTrpy>XKeHWe peayKTopa B KMAKOCTb.
MakcuManbHbli KPYTALLMA MOMEHT HE [JOSIXKEH MPeBbIlaTh HOMUHaNbHOe 3HadeHue (f.s.=1), ykazaHHoe B

SKCI'IJ'IyaTaLI,MOHHbIe nokKasaTtesn NnpnMBoAHOro MexaHnM3Ma

BaxxHo yunTbIBaTh, @ NpM HEO0BXOAMMOCTM, COrNacoBbIBaTh C HaLLleN TEXHUYECKON cNybo:

I PeKTUBHbIN eXXeCyTOUHbIN Nepuos, I PeKTVBHbIN eXXeCyTOYHbI Nepuop,
Tun npusoaa paboTbl Moa Harpy3Kkoit B yacax Tun npusoga paboTbl nof Harpy3skoi B yacax
05 1 >05-10 ' >10 05 1 >0,5-10 : >10
0OYMCTKa CTOYHBIX BOA, KoHBeviepb!
______ Mpusoasaryewrena | - 1 = 1 1.2 [ Koswosweromsediepsr _ | = __ 1 __14__1 15 __
GO R PO P T N T L 16 1 16
®nokynsTopbl 0.8 | 1,0 1,3 Tann - : 1.5 1 18
| aspatops | = 1 1.8 1 20 | Nentounbie konseitephi g0 150kBT| 1,0 1 1,2 1 13
| Ouncrioe obopyaosanwe | 1.0_ 3 1,2 1 1,3 ] Newmoueie couaetiepescasue 1601 _ 1,17 1,8 3 14
| _ OBopyaoearme ana crpelarma_ | 1.0 13 . 15 Tpysomwie nurs [ - - W2 o 15
| Mpeasapurenshie sarycrwrenn | = 0 1,11 1,3 | Meccaxspowe g | - 15 18
o Bubmossieacoce | - . 13 1 15  f ¢ GaprysHaiit koHaeitep | - - 12 s
BoasaHble Typ6uHbi = : = . 2,0 Sckanatop 10 | 1,2 L 14
Hacocr | | Penbcosble MexaH/Mbl | - - 15 -
LleHTpoBexHbIe HacoCk 10 1,2 C 13 YacToTHble npeobpasosatenn - ! 18 ' 20
MnyH)KepHbIe Hacocbl lopuuHesble KoMMpeccops! | 1,8 | 1,9
[ Clwwmmmepss [~ 1.3 o141 18 ]
C 2-ms nayHxepamu 1,2 | 1,4 P15



ycnosud akcnayatTaunu

3eMcHapsaabl KpaHbl
| ____Koswopsie wonmeieps | IR R A N Mosoporwsie wexamwawss | 10 @ 14 1 18 |
____Pasrpysounbie yctpoictea | - 513 s Crpenossie mexabmsvel | 1,0 5 1,1+ 1,4 |
TyCeHUUHble MexaHNU3Mbl 1,2 1,6 . 1.8 PenbcoBble MexaH3Mm 1.1 1,6 L 20
Kosuwosbie skckasaTope! ___Momeewnwieveramsswer | 1,1 111 14 ]
| OponTanbHbie norpysumku | 7—7774;777711'777771?77711'277 CTpenoBble KpaHbl 1,0 ﬂ} 1,2 i 1,6
| A clEe cEvepiEnes | - 22 4 22 UESEVEE
L Pexyume ronosku | - 122 1 22 |  Beawwroprpammpwn | I 120 |
_____ Mpoxoanbie mexanmamel | =+ 14 L 1,8 | BeHtunsitops! oceBble 1 pagnasnbHble - ! 1,4 ' 1,6
JlncrornGounbie MawmnHel - \ 1,0 © 1,0 MuwieBas NPoMbILINEHHOCTD
XuMunueckasi NPOMBILLEHHOCTb TMpoM3BO/ACTBO TPOCTHUKOBOTO Caxapa - | - L7
_________ Sccpyaeps | = 1 = | 16| Mposasoncrso coemommworocarapsl = 1 = | 12
MenbHULa ANS FyCTON Macchl - ! 1,8 ! 1,8 BymarogenatesibHasi MallMHa - 1 1,8 .20
] Kamawgp | - 1+ 15 . 15 | LerTpoBexHbii komnpeccop | - 14 715 |
 Ovemrmensiwebapabans [ = 113 [ 14 Dynuynepsi
| Mukceps ans oasopoarodimaceet | 1,0 o 1,3 i 1,4 | _[Tpysosanxanaruangopora | -3 14 ]
B HeoaHopoHO Macc 14 16 17 | e akon cacrbame |~ __ 16 1 18 |
Mewanku ans cpenp! : : _ TobpasHbiii nogbemuuk | = ﬂ: L 717,37 . i . ]Ll;? ]
C 04HOPOAHO NNOTHOCTbIO 1,0 | 1,3 | 1,5 Konbuesas KaHaTHas gopora - } 1,4 16
| _Creomsoporoi motwocrwo | 1,2 1 1,41 1,6 | Uementnan npomsiunennocrs
|C HepasHomepHbiM ornowenvemrasa 1,4 1 1,6 1 1.8 | Beroocmechtens | - 15 i 15 ]
I Tocteps | 0 13 15 | fpobua | R R IV U
UenTpudyru 1.0 1,2 L 13 _Potaunontan cywmnbras news | I :,,,,,_,,,,:,,,ZLO,,,,
Merannoo6pa6arbiBatowass | [ TpybHas Mestbhmya | - ] T i 20 |
fPoMbllunenHocts | Cenapatop | - 1616 |
MnactuHYaTbie GUALTPLI 1,0 : 1,0 : 1,2 Ponukosas apobuska - i - L 2.0
| Bumamcmaensenmeos |0 0 12 12 |
HaMaTbiBaloliee ycTpoiicTBo - 1 1,6 16
| Pambl ans nogaun oxnaxpenmua | - 1+ 15 1 15 |
| Ponukosuie suinpsmnrenn | - 16 16 |
PonukoBblii TpaHcnopTep
HenpepbiBHOrO peiicTBms - ; 1,5 1 1,5
| Mepuommsecioropeicrans |~ 20 | 20 |
PeBepcuBHbIn TpybonpokaTHbIN cTaH - | 1,8 : 1,8
e N TN T I
C KpMBOLUMMHBIM NPUBOAOM 1,0 ! 1,0 ! 1,0
MexaHW3M HenpepbiBHOrO SIUTbS - 1 1,4 | 1,4
MpoKaTHbI#A cTaH
| _PesepovmnbiiGniowarr [ - 25 25 ]
PeBepcuBHbIN cnsbuHr = ! 2,5 ! 2,5
i i
R R - 18 18
“““ 5“““‘:““‘:““””””ﬁ””””’f””””
iyt [ = e | au
___________ ! e
e . s
| Mpveonperynuposkvipynoos | 0.9 1 1.0 1 — |




3KCnJyaTauMoHHble KO3PPULMEHTHI

dnekTpoaBMraTens, ruApoMoTop, TypbuHa MoplwHeBoii ABUraTensb 4-6 LUAMHAPOB I MopwHeBoi ABuraTens 1-3 UUAMHAPOB

|
1,25-1,75 - 2-2,75 !

1 ! >3
1,2 | 1,12 : 1,06 | 1
1,5 : 1,3 : 1,2 ! 1,12

KoadduumeHT BaxkHocTn CtanpapTHoe 0bopyfoBaHue, BbIX0g, ! BaxxHoe obopyaosatue, TpebyeTcs BbICOKMIA ypOBEHD
BbIMNOJIHEHUA MpaBun W3 CTpOA OAHOr0 3/ieMeHTa ,qu:-!nM] : HencrnpaBHOCTb NPUBOAUT besonacHocTy. HeI/ICI'IpaBHOCTb
TeXHUKM besonacHocTH JIErKo yCTpaHaeTCs C 3aMeHon K asapuu cbopoyHoro ysna, BbI3bIBAE€T BbIXOA U3 CTPOA
ofHoro anemeHTalgertanu) NPOU3BOACTBEHHOV NHUM UK 060pyA0BaHNS U TPaBMbI
BCero npousBoAcTBa nepcoHana.

1,5-2,0 1,7-2,5

f3 1,3-1,7

MakcumansHas Harpyska B 4ac
T

1,5 ! 6-30 ! 31-100 l >100

C ecTecTBEHHbLIM Unu MPUHYANTENbHbIM OXNlaXaeHnem

MpogomkutensHocTs BkloueHns (MB) B yac B %
T T T

100 | 80 | 60 | 40 i 20
1,20 | 1,32 | 1,54 B 2,04

0,58

MpogomkutensHocTs BktoueHus (MB) B yac B %
T

100 i 80 - 60 | 40 : 20
1,10 1,21 1,40




MeTog, Bbibopa Tvna peaykTopa

BbicoTHbI K03 duumnenT 7

C ecTecTBeHHbIM Un MPUHYLNTENbHBIM OXNaXaeHnem

Bbicota Hag yposHeM Mopsi (M)

Kosgguumen | 1000 I 2000 Lo 3000 . L 4000 ' __.5000 |
1,0 1 0,95 1 0,90 1 0,85 1 0,80
C ncnonb3oBaHMemMm pa,umaTopa oxniaxkKaeHuna unm c I'IpVIHy,EU/ITeJ'IbHOVI BeHTMﬂﬂLI,MePI n pa,u,maTopOM oxnaxpeHusa
Bbicota Hag yposHeM Mops (M)
Kosgguuaent |~ 71000 ' 2000 ' ___ 3000 ____ ' 4000 ____ i ___ 5000 ____|
1,0 1 0,98 1 0,96 1 0,94 | 0,92

KoapdpuumeHT ucnonbsopanuns f8

=4
[ee]
w
(=]
~O
o

MeTogn Bbibopa Tuna pegykTopa

PenykTopbl CKOHCTPYMpOBaHbI B COOTBETCTBUM C MOCTOSHHON Harpy3Kow, onpefeneHHbiM BpeMeHeM paboTbl B
LeHb W KOpPOTKMMM nyckaMu. Ho Tak Kak npakTUYeckue ycnoBus He OyayT TakuMMu wupeanbHbIMU, Kak
npegnonaraetcs, HeobxoanMMo ybeauTbes, 4To Ko3dPULUMeHT npuBogHOro MexaHusMma f1, koadduumeHT npueoaa
f2, nyckoBon koadoduumeHT f3 cooTBeTCTBYeT dakTMUYeCKOMy TUMy HaArpysku, BpeMeHu paboTbl, MyCKOBOW
yacToTe. 3TV 3HAYEHUS [OJKHbI ObITb MeHbLLe nnu paBHbl cepBuc dakTopy fb - Tabnuubl Boibopa, f1 x f2 x f3 < fb.
KpyTalmnit MOMeHT NpMBOAHOIO MexaHW3Ma yMHoXaeTcs Ha KosdduumeHT obecnyxnsanus (f1xf2x f3) u gonxer
BbITb MEHbLLE MK PaBeH KPYTSALLEMY MOMEHTY PEAYKTOPa, 8 UMEHHO:

Tn>T2xf1 xf2xf3

f1 - K03dPULMEHT NPNBOLHOIO MEXaHM3MA

f2 - KoapPuuUMeHT NprBoAa

f3 - nyckoBon ko3 duUMeHT

T2 - Heob6X0ANMBIN KPYTALLMA MOMEHT MPUBOAHOIO MexaHu3Ma
Tn - LonycTUMBbIN KpYTALLMA MOMEHT pegykTopa
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TEXHUYEeCKNe XapakTepucTuku

Ob630pHble TeEXHMYECKNE XapaKTepucTukm pegykrtopos cepum VR:

HoMuHanbHasa BXOAHasA MOLLHOCTb, OﬁopOTbl Ha BbIXoAe peAyKTopa U nonycmnblﬁ prTﬂI.I.lMﬁ MOMEHT
VRLI(F)

Fa6aput 05 : 110 ' 115 : 120 : 125 : 130 : 135 : 140

Pex kBT 0,12-0,75: 0,12-3 : 0,12-3 : 0,12-55 : 0,12-75 1 0,12-75 : 0,18-11 : 0,55-22 _

O6oporel 383-8164 ,3,37-13509, 3,83-134,8 | 3,83-176,88, 4,39-186,89, 4,29-199,81,531-195,24; 5,3-246,54
HonycTuMbili MoMeHT H/m 87 1 128 i 196 i 305 i 440 1 595 1 705 i 1310

Fa6apur 145 150 : 155 : 160 ' 165

Pex kBT 0,55-30 1 22-45 @ 55-55 : 11-90 : 11-160 |

O6oporsi 4,9-289,74 ,504-251,17, 515-2236 ;_ 5-16331 | 5-229,71 |
HonycTuMbili MomeHT H/m 2110 1 4380 7910 i 12700 : 17700

HoMuHanbHasa BXOAHasA MOLLHOCTb, OﬁopoTbl Ha BbIXoAe peAykKTopa U AOHyCTVIMbIﬁ prTﬂI.I.lMﬁ MOMEHT
VRC(F)

Fabapur 205 ' 210 : 215 220 225 230 : 235 ' 240

Pex kBT _0,18-3 : 0,18-3 : 0,18-55: 055-11 @ 0,75-22 : 1,1-30 @ 1,1-30 : 3,0-45

Oopors 536-106,38581-13187, 6,57-1453 | 7,28-144,797,24-192,18,7,21-197,37,8,71-176,05, 8,69-143 47
[lonycTuMbilt MoMeHT H/m 156 1 400 1 600 . 785 i 1510 . 2760 i 4300 . 7210

Fabapur 245 | 250 ¢ 255 ' 260

Pex kBt _7,5-90 1 11-200 : 11-200 : 18,5-200

O6opors 8,68-146,07112,65-146,07, 17,34-164,5 117,18-179,86
[lonycTUMbili MoMeHT H/m 13000 : 17800 . 31500 : 49400

HoMuHanbHaA BXOAHAA MOLLHOCTL, 060pOThI HA BbIXOAE PEAYKTOPA U AONMYCTUMbIN KPYTALLMIA MOMEHT
VRS(F)
Fabaput 305 ' 310 : 315 ' 320 : 325 : 330 ' 335
Pex kBr 012-1,1 : 0,12-1,5 :_ 0,18-3 1 0,25-55 @ 075-75 ¢ 075-15 1 15-22__
O6oporel 6815743 1 7,28-201 1 728-201 7,56-217,411806-256 47, 7,86-288 | 8,26-286,4_
JonycTumblit MomeHT H/m 93 v 170+ 245 7 520 .+ 1170 .+ 2130 . 3990

HoMuHanbHas BXoAHas MOLHOCTb, 060pOThI Ha BbIXOAE PEAYKTOPa M AOMYCTUMbIii KPYTALLMIA MOMEHT
VRP(F)

Fa6apur 405 | 410 415 420 425 430 435 440

P _012-3_: 0.12-3 : 01255 0,18-55 1 037-11 1 075-22 ; 1,1-30 @ 2,2-45

sopor 377-178511896-19076 | 2,18-199.7 139722899  4.28-981,711 412-270.88 1 457-078.77 820-050k
HonycTumblit MoMeHT H/m 196 . 405 605 | 810 |« 1490 1« 2940 | 4310 7840

Fabaput 445 450

P _7.5:90 @ 11-90

Osopors 48T ERIT92-26743
[onyctumelit MOMeHT H/M 1100 + 16800
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CTaHAAPTHbIE pa3Mepbl 371eKTPoaBUraTenem

CTaH,D,apTHbIe npuncoeonHUTEsIbHble pa3Mepbl 3ﬂ€KTpO,D,BMF8T€J'I€V1

L1 L
b @
o=z —N
/ SHERSIE= x
gd_
T

P N P N P N MpucoennHUTENbHbIE pPasMepbl

(K/W) | (r/min) | (K/W] | (r/min)| (K/W) [(/min)| M N P n T d L [bifC | L]| G
0,12 1500 1 1 1 1 1 . 1 1 1 1 ) 1 1 1 1 1
------- e oo ce oo b oo okoooooor 115 1 95§61 140 1 4x@10 0 3 11j6 123 4 18511981123
0181288 ______ DR — [ TSRS It e R A I e Bts R
0,25 | 1500 | T 018 0 1000 ¢ L I : : ! I R I S
0037001500 0070:25030300008 000000 0000pp; 120 1 1106 1 160 1 410 35 ¢ 146 130y S Ty AT
| 0,55 ' 1500 @ 0,37 : 1000 '@ 0,18 @ 750 : L i | ! ! ST D P .
10757500, 1 0,650 107000 00,25 i gbonny 160 ; 1o0ie ¢ 200 4xdTZ 35 4 196 1401 6 215912501 155
(7111500 1 075 1 1000 . 0,37 | 750 | 165} 130j8 i 200 1 4x012 | 3,5 | 246 | 50 | 8 | 20 265175
| 1,51 1500 i 1,1 1 1000 : 0,55 i 750 ' 165 : 130j6 1 200 ! 4x@12: 35 i 24j6 150+ 8 1 2012901175
|22 1500 &+ . _ | L 075 | 750 L anis ! ! O I
(T3 asoo s 1P n 1000 benam ol pmg 219 ) 18006 250 L 4xOTS L 4 L 286 1600 8200922, 7%0
| 411500 + 2:2 1 1000 i 15 . 750 . 215 i 180j6 . 250 : 4x@15. 4 . 28j6 i 60 8 i 24 13401 220
|55 . ' .3_.2.1000 : 22 : 750 1 265 1 230j6 : 300 : 4x@15: 4 ' 38ké : 8010 33 :389: 258
7,5 & 1500 5451888 3 1 750 | 265 | 2306 | 300 i 4x@15 4 | 38ké |80 ! 10| 33 |428) 258
I . 38 1 1000 e ooc I L T R L

1171500 § 75 | 1000 hasszaskogeses 300 @ 250n6 ; 350 :4x@19 1 5 i 42ké 1110} 12! 37 :503;315
("5 B0 1 "o T 1000 A2 173001 250h6. 1 350 4XG19 i 51 42ké 1110112 37 . 548315,
[ 785 800 1 o i 7T 70 %300 17250h6 ) 3501 4xB19 )5 Y 4Bke 11101 14142515901
2221500 : 15 @ 1000 : 11 _: 750 @ _300_:300h6 ; 350 : 4x@19 : 5 _: 48ké :110: 14 142.5: 630 "°%

30 {1500 b9y 50 1350 faoons | 400 [ axet9} 5 | SSke [110f 16| 49 660 397
3711500 1 i 1185 1 750 1 400 1350n6 ; 450 1 8x@19 1 5 T 60mé 1140118753 16751, o
| 45 11500 : 30 : 1000 : 22 ! 750 ! 400 ! 350h6 : 450 ! 8x@19 ! 5 ' 60mé 140 18 : 53 1705 """
| 55 1500 ; 37 , 1000 ; _30__, 750 } 500 , 450hé ; 550 , 8x@19 , 5 ., 65mé 140, 18 , 58 | 780, 485
|75 . 1500 i 45 1 1000 i 37 i 750 i 500 i 450hé : 550 :8X@19 . 5 i 75Mé i140: 20 167.5:855; 547
|90 _: 1500 . 55 _: 1000 i _45__:_750__y 500 _; 450h6 ; 550 : 8x@19 : 5__: 75mé ;140 20 167.5:905; " __
| 110} 1500 | 75 5 1000 ;_ 55 _; 750 , 600 ; 550h6 ; 660 | 8x@24 ;, 6 | 80mMé 1170} 22 } 71 { 905, 620
| 132 1500 ; 90 . 1000 i 75 _:_ 750 i 600 . 550hé i 660 , 8x@24 . & i 80mé ;170,22 . 71.1050; """
160 1 1500 + 110 1+ 1000 + 90 1 750 | : : : : R :
------- U O [ e . . . . . 11704 22 1 71 11050 620
P00 IS00T 32 000 G eg 600 | 950ne | 660 [ 8x@24 i 6 1 80ms 1170122 ¢ 7111050,

Mpumeyanue: 06opoTbl 3neKTpoLBUraTeNeil MOTyT UMETb Pas3sIvyHylo BENUYMHY, Mpy pacyeTe paboumnx
XapaKTepuUCTUK peaykTopa yTOYHUTL 060pOThbl YCTaHaBMBaEMOro 31eKTPoABUraTesNs.



MOHTa>XHO€e UCNOoJIHEHWNE

MoHTaxHoe ncnonHeHune pepyktopos cepum VRL

06beM 3anmMBaeMoro Macna Npn pa3nnyYHbIX MOHTa>HbIX MOJTOXEHUAX, N
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rabapuTHo-npucoeanHUTENbHbIe pa3Mepsl VRL

V R L L30 L2 L L5

L1
L © .
b1 - gl N ———
—f - - - - -1 i
) =
- d1 J
‘ L |
L8 L10
L11
Tun

VRL105
VRL110
VRL115
VRL120
VRL125
VRL130
VRL135

L VRL140 | 01751 14 1 215 1 290 1 180 U261 585
VRL145 :

YRLTSO - 1 20 1290 : 400} 250_ 204 1745

TVRL1SS | 090 | @33 | 25 340 | 450 | 315 L 70} 254 | 95 | 495 | 170 o
VRL160 e
YRLIES HEER L 599 1 127 f 270 | 580 1 670

Tun
VRLF105

VRLF110

VRLF115

VRLF120

VRLF125

VRLF130
VRLF135
VRLF140
VRLF145
VRLF150
VRLF155
VRLF160

VRLF165

**pasMepbl L n G 3aBncsT oT nofobpaHHoro anekTpogsuratens

!d)aKTM‘-IeCKMe FaﬁapMTHble pa3Mepbl MOTYT OT/INYATHLCA OT YKa3aHHbIX B KaTtanore
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rabapuTHo-npucoeanHuTenbHble pa3mepsl VRL

L30 L6 1
g ‘ L5
X =HE . \
— I _ T || %
40 L IEREET -
—— ey
di | v | J —
£ ol < 1
L8 Iljt: - L[ a0
b10
b11
Tun d1 i d10:b1:ib10: b11: h i h1: h2: h3: h4: h5:h31: L1: L4 : L5 : L6:L8:L10: L11:L30: f
VRL110P105 @25: m: 8 110;145: 9018 : 61:3.4: 75: 28147 50 : 32 : 148 121 5: 75 130 152 198 M10
VRL115P105 | @25: @9 : 8 :
VRL120P115 @30'0135 8
VRL125P115 |@35: (2)135 ’ID
VRL130P115 | 035: (2)14 10
VRL135P115 |@40: (2)175 12
VRL140P125 | @50 (2)175 14
VRL145P125 |@60: ©22: 18 : 250 : 340: 225: 55 5368: 120 90 : 348 187:1605 310: 365 440: M18
VRL150P135 | @70: @26 20 : 290 400: 250 65 40811401 1101 4091 220185 370" 440 4951 M20
VRL155P135 | @90 (533525 340 ; 450; 315: 70 495' 170: 110 ; 458 ; 220 220: 410: 490: 589: M24
VRL160P135 |@110: @39 28 : 380 : 530: 355: 80 565: 210: 150 : 540 : 220.260 500: 590 695: M24
VRL160P140 [@110; @39: 28 :380: 530: 355: 80 : : 116: 565: 210: 150 : 540 272 260: 500: 590: 695: M24
VRL165P145 (@120 @39: 32 1500 : 660: 425: 100 142 59.9: 2281 127: 675: 210: 160 : 6701 324 270: 580 470: 790 M24
VRL165P150 [@120; @39: 32 :500 : 660: 425: 100 158 : 59.9: 255: 127 675: 210: 160 : 670 355: 270: 580 670: 790: M24
NHa nepexopHoro ¢pnaHua L2*
p
[Buratenb
. 63 71 80 90 100 112 132 160 180 200 225 250 280 315
VRL105 61.5/70161.5/68 180/7851 — 1 — 1 — 1 — 1 — 1 — 1 — 1 — . — 1 — i —
VRL110 61.5/70, 61.5/68 1 80/78.5, 80/90 | 98/63 | — 1 — 1 — 1 — 1 — 1 — 1 — i — 1 —
VRL115 61.5/70 | 615/68 | 80/78.5 , 80/785, 98/90 | — | — | — | — | — | — | — | — | —
VRL120 56/70 | 56/84 | 74.5/84, 74.5/85, 90.5/91, 90.5/91,123/112) — 1 — 1 — 1 — 1 — ., — . —
VRL125 56/70 | 56/84 ,74.5/85, 74.5/85, 90.5/91, 90.5/91,123/112, — , — , — , — , — , — , —
VRL130 56/70 | 56/84 | 74.5/85, 74.5/85,90.5/91, 90.5/91,123/112, — , — | — , — , — . — . —
VRL135 50/70 |, 50/84 | 68.5/95, 68.5/95, 82.5/95 | 82.5/95,111/117 ,1525/115, — | — | — |, — | — . —
VRL140 — | — 163.5/95, 63.5/95, 78.5/95 , 78.5/95 ,106/117 ,147.5/155,1475/1855, — , — , — . — , —
VRL145 — | — |57.5/95,57.5/95, 72.5/95 , 72.5/95 ,101/117 |142.5/155,142.5/155,144.5/160, — , — | — , —
VRL150 — | — , — . — | 6b5 | 665 | 95 | 1365 , 1365 , 1385 | 1685 |, — |, — | —
VRL155 — ! — ' — ' — ' — ' — '8g/117 '129.5/155129.5/155'131.5/160}161.5/190! 163/190' — ! —
VRL160 — ' = —r — —r— ey ! '1215/155'1215/155'1235/160'1535/190'1535/190'1535/190' —
VRL165 — ! — ' — ' — ' — ' — ' — 1135/155'113.5/155'115,5/160! 145.5/190'145.5/190! 145.5/190' 184/190

**pasmepsbl L n G 3aBucaAT ot I'IO,EI,OGpaHHOFO aneKkTpoaBuraTend

!(baKTVILIECKVIe I'aBapl/ITHble pa3Mepbl MOTYT O0T/INYATLCA OT YKa3aHHbIX B KaTasore
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CTaHOapTHble pa3Mepbl 3eKTpoABUraTENEN
Ta6J'IVILI,a npncoeanHUTENTbHbIX (I)J'IaHLI,eB penykTopoB C anekTpogBuraTeniammn

0,12 1 140/11 » 300/38

0,25 | 140/11 111 300/38
|
025 ! 160/14 55 1 350/42

0,55 ' 160/14 1 350/42 |

7
0,37 + 200/19 18,5 ! 350/42
0,75 1 200/19 " 350/48
5

1,5 +200/24 ' 450/60

5

1
5
1

15

22

37
5

90

,5
4
,2
4

0,37 ! 200/24 ' 350/48 |

' 250/28 315 ' 800/95
2,2 1300/38

0,75 1 250/28 ' 550/65
1 300/38

* pBUraTeny B CneyucnonHeHumn
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xapakeTpucTtkm VRL

3000 06./MUH.

8.63




xapaketpucTtku VRL

8.63
7.04
! 5.76
i 4.51
1500 06./MUH.
i 70.39
57.35
47.44
38.61
31.94
25.23
23.15
16.99
13.84
11.45
8.63
7.04
5.76

4.51
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xapakeTpucTtkm VRL




xapaketpucTtku VRL

7.55

6.15

5.09

3.83

1000 06./MUH.

70.39
57.35 17.5
47.44
23.15 . 18.6

20



xapakeTpucTtkm VRL

3000 06./MUH.

! 11.86
9.41

7.63 . 27

8.16
6.59 ) 31.5
5.00

4.00

6.59
5.00 . 33

4.00

1500 06./MuH.
112 I 135.09

105.49

84.78
18.7

69.47

55.87

44.9

19.2

21



xapaketpucTtku VRL

4320

4380

4210

3960

3740

3480

3380

3220

3020

2750

4210
61.3 4190 1.15
48.17 3940 1.45
39.25 3730 1.80
32.47 3540 2.20
28.37 3410 2.50
24.47 3270 2.90
i 19.35 | 3050 i 3.70
| 15.63 | 2860 i 4.50
' 11.86 | 2630 . 5.90
! 9.41 ! 2440 ! 7.10
7.63 2290 8.00
5.60 2080 9.60
1910 11.0

1770

3800

3620

22



xapakeTpucTtkm VRL




xapaketpucTtku VRL

7.63

5.60

4.27

3.37

6.59

5.00

4.00

5.60

4.27

3.37

227

132 200

116 177

102 156

148 135

121 110

102 94

1000 06./MuUH.

19.5

24



xapakeTpucTtkm VRL

3000 06./MUH.

63 11.83
50 9.47

149

33.5

7.97
5.67 . 41

4.32

3.41
1500 06./MuH.

L 123.66
90.77 _ 20.7
73.96
123.66
90.77
73.96 _ 21.2
61.18

48.08

123.66

90.77 _ 2

73.96
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xapaketpucTtku VRL
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xapakeTpucTtkm VRL




28

xapaketpucTtku VRL

220

197

176

138

120

250

220

192

167

240

196

169

1000 06./MUH.

157

116

94

210

167

123.66

90.77

73.96

105.28

84.61

21.5

22.6




xapakeTpucTtkm VRL

3000 06./MUH.
168 21.81
138 17.89
14.56 . 445
11.79

9.07

46
"""""""""""""""""""""""""""""""""""" 52
165 9.07
70.5
109 6.00
89 4.85
70 ' 383
1500 06./MUH.
23.7

29




xapaketpucTtku VRL
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xapakeTpucTtkm VRL




xapaketpucTtku VRL
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xapakeTpucTtkm VRL

255

205

150

335

250

365

290

1000 06./MUH.

24.5

33



34

xapaketpucTtku VRL

196

165

106.58

89.71

3000 06./MHH.

192 2499

143 18.60 45
114 14.77

225 21.93

172 16.79

48

143 13.95

110 10.79

145 7.97

117 6.41 72.4
92 5.05

365

295

230 9.35

75.3

186 7.53

144 5.82

108 ! 439
1500 06./MUH.

143 ! 172.17 257
107 128.77

225 172.17

168 128.77 26.2
139 106.58

117 89.71

315 172.17

235 128.77 28.8




xapakeTpucTtkm VRL




xapaketpucTtku VRL
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xapakeTpucTtkm VRL




xapaketpucTtku VRL

290

275

240

205

530

470

425

375

335

255

1000 06./MuH.

220 17217

164 128.77 . 26.5
136 106.58

370 186.89

290 147.92 . 27.6
240 120.63

465 172.17

350 128.77 . 29

290 106.58

505 128.77

420 106.58 29.8
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xapakeTpucTtkm VRL

3000 06./MUH.
80.4
1500 06./MUH.
166 1 199.81 "
260 199.81
205 158.14
35.2
168 128.97
138 105.83
340 184.07
255 137.67
37
210 113.94
176 95.91
510 199.81
405 158.14
330 128.97
270 105.83 . 37.8
220 86.11
179 69.75
146 59.89
530 137.67
440 113.94
370 95.91 . 421
285 7417
235 61.26
670 128.97
43.1
550 105.83
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xapaketpucTtku VRL
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xapakeTpucTtkm VRL




xapaketpucTtku VRL

280 261

630 384

550 344

455 294

410 261

370 234

290 181

245 158

585 261

450 !
1 000 06./MUH.

200

235 i 184.07
175 137.67 355
145 113.94
365 184.07
270 137.67
225 113.94 . 36.6
190 95.91
147 74.17
540 199.81
430 158.14
38

350 128.97
285 105.83
540 137.67 8.8
445 1 113.94
750 06./MUH.

421

42



xapakeTpucTtkm VRL

1500 06./MUH.

215

180

305

255

500

375

310

240

565

470

360

300

860

720

535

425

340

270

225

775

615

495

390

325

250

830

166.59

138.39

166.59

138.39

195.24

145.67

121.42

92.97

145.67

121.42

92.97

77.24

166.59

138.39

102.99

81.8

422

458

51.1

53.7

56.4
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xapaketpucTtku VRL
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xapakeTpucTtkm VRL




xapaketpucTtku VRL

780
620
530
405
320
775
590
460
345
840
655
500
380
970
775

1 000 06./MUH.
250 1 195.24

186 1 145.67
330 166.59
275 138.39
530 195.24
395 145.67

570 145.67

750 06./MUH.
585 166.59

50.1

54.8

46



xapakeTpucTtkm VRL

1500 06./MUH.

840 1 216.54 20000
700 L 181.77 20000
85.1
550 142.41 20000
455 118.43 20000
246.54 18600
205.71 19600
155.34 20000 86.1
124.97 20000
103.65 20000
216.54 16400
181.77 18100
142.41 19600
118.43 20000 88.7
93.38 20000
! 72.57 v 20000
60.35 20000
181.77 11400
142.41 17600
118.43 19000
91.4
99.2
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xapaketpucTtku VRL

102.5

109

125
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xapakeTpucTtkm VRL

125

134.6

170

185.5

215
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xapaketpucTtku VRL

215

225

98.7

99.2

103

103.8
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xapakeTpucTtkm VRL

810 103.8
515
1650
1340 . 110.1
1190
1830
1630
0 111.1
1200
1810
1600 . 113.7
1400 |
1 000 06./MUH.
970 | 24654
810 ' 205.71 83.8
610 155.34
246.54
206.71 i 89.6
910 155.34
1640 | 205.71
91.3
1240 | 15534
750 06./MUH.
870 | 246.54
87.1
91.8
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xapaketpucTtku VRL

1500 06./MUH.

990 255.71 1411
840 216.28

255.71
216.98 1441
170.02
241.25
186.3 149.4
150.78
116.48
241.25

186.30
150.78 152
116.48

92.48

186.30

150.78
116.48
99 48 156.2
7217
59.92
47.58
126.75
103.44
159.5
83.15
65.21

53.21
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xapakeTpucTtkm VRL

159.5

166

179

188.6

223
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xapaketpucTtku VRL

223

228.5

268

278

317
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xapakeTpucTtkm VRL

317

156.7

157.2

161

161.8
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xapaketpucTtku VRL

760 161.8
745
2810
2160
1640 . 168.1
1290
1010
2940
2230
1740 169.1
1370
2930
2290
171.7
1680
1400
2740
174.4
2150
3170 184.2
1000 06./MUH.
1140 1 289.74
950 24125 137.8
289.74
241 25 144.6
255.71
146.3
216.28
241.25 149.4
186.3
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xapakeTpucTtkm VRL

750 06./MUH.
900 ! 255.71 143.1
760 216.28
241.25 147.8
186.3
241.25 . 150.3
216.28
152.2
170.02
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xapaketpucTtku VRL

1500 06./MUH.

3740 i 251.15
3030 1 203.16
2360 158.68 211.2
1900 127.68
1530 102.53
4710 229.95
3530 172.34
2900 141.68
214.5
2370 115.63
1900 92.70
1490 72.88
4270 158.68
3430 127.68
2760 102.53 291
2110 78.57
1760 65.60
1420 52.68
4250 115.63
3400 92.70
2680 72.88 . 235
2180 59.41
1750 47.63
4640 92.70
3650 72.88
2980 59.41 . 244.6
2390 47.63
1770 35.26

58



xapakeTpucTtkm VRL

244.6

280

295.5

325

335
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xapaketpucTtku VRL

335

373

514

539

228.2

233
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xapakeTpucTtkm VRL

233.8

2401

2411

243.7

246.4

255.2

258.5

265

61



62

xapaketpucTtku VRL

1000 06./MUH.

3580

2680

2210

3850

3170

4320

229.95

172.34

141.83

172.34

141.83

141.83

750 06./MUH.

2390

3880

3140

4710

3530

229.95

251.15

203.16

229.95

172.34

208.8

217

220

205.2

207.5

213.5




xapakeTpucTtkm VRL

1500 06./MUH.

6920

5740

4710

3790

2970

2390

1870

8730

7070

5700

4440

3680

2960

10300

8300

6470

5360

4320

3240

2400

8700

7210

5800

4360

3230

9760

188.45

156.31

128.18

103.20

80.91

65.20

50.86

174.40

141.12

113.72

88.70

73.49

59.17

141.12

113.72

88.70

73.49

59.17

44.39

32.91

88.70

73.49

59.17

44.39

32.91

80.91

323

332.6

360

375.5

405
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xapaketpucTtku VRL
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xapakeTpucTtkm VRL

628

701

315.7

316.2

321

65



xapaketpucTtku VRL

321

321.8

330.1

331.1

333.7

336.4

66



xapakeTpucTtkm VRL

7640 831
6440 699
5590 609 . 336.4
4470 490
3510 381
9890 730
8500 629
7620 560
5790 428 345.2
4400 323
3460 255
9870 517
8650 453
7150 381 . 348.5
5460 291
4180 223
9430 376
8000 323 355
7200 291
5520 1 223
1000 06./MuH.
5740 i 188.45
4760 1 156.31
307
3910 128.18
3150 103.20
7500 188.45
6220 156.31 329.6
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68

xapaketpucTtku VRL

329.6
339
750 06./MUH.
6680 i 222.60
5230 i 174.40
4240 141.12 316.2
3410 113.72
8860 222.60
6940 174.40
5620 141.12 322
4520 113.72
3530 88.70
8290 156.31
6800 128.18 341
5470 103.20
8410 113.72 353

6560

88.70




xapakeTpucTtkm VRL

1500 06./MUH.

10700

7970

6090

4890

3860

14400

10700

8190

6570

5190

14500

11400

8690

7370

5630

15700

12000

9610

7580

5780

4300

14000

11900

9090

6950

4710

14714

109.48

83.60

67.07

52.96

147.14

109.48

83.60

67.09

52.96

120.04

94.75

72.20

61.19

46.73

109.48

83.60

67.09

52.96

40.35

30.00

72.09

61.09

46.65

35.64

24.19

483

498,5

528

538

576
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xapaketpucTtku VRL
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xapakeTpucTtkm VRL

1028

433.7

434.2

439

439.8

446.1
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xapaketpucTtku VRL

446.1

4471

4497

470

452.4

470

461.2
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xapakeTpucTtkm VRL

14700 784
463
11600 619
9380 533
7940 426
428
4070 326
13100 533
10500 426
8010 326 o
4050 247
4620 189
15300 519
12100 489 4645
15500 462
12400 368
9410 280 486
7170 214
15000 326
11400 247 -
8680 189
16600 27
12700 189 550
1000 06./MUH.
8930 | 16331
6560 1 119.86 4507
5180 94,60
12200 163.31
8940 119.86 470
7060 9460

73



74

xapakeTpuctkm VRL

13100

10400

16100

12300

9890

119.86

94.60

109.31

83.47

66.99

750 06./MUH.

7790

5800

10900

8090

14600

10900

146.91

109.31

146.91

109.31

146.91

109.31

457

469

487




xapakeTpucTtkm VRL

1500 06./MuH.

13600

10200

7840

6050

18300

13700

10500

8130

6610

18500

14700

11200

8890

7070

20100

15400

11900

9670

7420

20900

16200

13100

10100

7780

5450

186.93

139.98

107.49

82.91

186.93

139.98

107.49

82.91

67.40

153.07

121.81

93.19

73.70

58.65

139.98

107.49

82.91

67.40

51.76

107.49

82.91

67.40

51.76

39.92

27.96

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

788

803.5

833

843

885
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xapaketpucTtku VRL

120000

120000

120000

120000 . 1023

120000

120000

120000

120000

120000

120000

120000

1048

120000

120000

120000

120000

120000

120000

120000 . 1136

120000

120000

120000

120000

120000

12

0000 1248
120000

120000

112800
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xapakeTpucTtkm VRL

120000
120000
120000 . 1341
120000
113500
117100
115500
1636
112200
106500
108300
106700 1715
102600
98900 . 1794
120000
120000
120000 846.1
120000
120000
120000
120000
120000 848.7

120000

120000

852.4
120000

120000
852.4
120000
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1 000 06./MuUH.

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

xapaketpucTtku VRL

861.2

864.5

871

885

887

896.6

995

17100 1 229.71

11400 153.07

9090 121.81

6950 93.19

5500 73.70

120000

120000

120000

120000

120000

778




xapakeTpucTtku VRL

120000

120000

20700 ! 139.98 120000
750 06./MUH.

13800 120000
777

10400 1 139.98 120000
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WHCTPYKUMNA MO YCTaHOBKe / aKcnJlyatTaumnm

MHCTpYKuMA No ycTaHOBKeE

Mepep ycTaHoBKOI peAyKTOpa HE06XOAMMO 03HAKOMUTLCA C NPUBE,eHHbIMY peKoMeHAALUAMMU:

1" Tlo BO3MOXHOCTM 3aLLMTUTE pedyKTop oT aTMochepHOro Bo3eNCTBUS U CoNHevHon paguaunn. Obecneuste
MPOCTPaHCTBO BOKPYT PeflyKTopa AJ1% eCTECTBEHHOI 0 BO3AYLLIHOI0 OX/1aX/AeHWs ero Kopnyca.

2 [lpoBepbTe ypoBeHb 3a/MTOrO Macsa No KOHTPOJSIbHOW Npobke, COOTBETCTBYHOLWEN AAHHOMY MOHTaXKHOMY
MONOXeHMI0 pefyKTopa.

3 PepyKTopbl MOCTaBAAOTCS NMPOU3BOAMTENEM 3aM0JIHEHHbIE MacioM. B cnydae pnutensHoro xpaHeHns (4-6
MecsiLeB) pefykTopos 6e3 Macna, peKkoMeHayeM nepes 3a1BKOM Macia CMEHWTb BCe YIIOTHUTE IbHbIE MaHXKETbl
M KOoMbLA, T. K. OHU MOTJIN YTPATUTb 31aCTUYHOCTb.

4 TlpoBepbTe NpaBUSIbLHOCTb HAaNpPaBieHUs BPaLLleHUs BbIXOAHOr0 Basia pefyKTopa nepef ero ycTaHoBKOM.

5 Mepep cbopkoit pepykTopa nocpefcTBoM GnaHLEBOro KpemnneHns nposepbTe AUaMeTpbl COMpsiraeMbix
feTanen, pa3Mepbl U HalMyMe LUMOHOUYHbIX coeiMHeHn. YbeamTechb, 4TO pa3Mepbl conpsraeMblx geTanen He
MMetoT OTKIOHEHUA.

6 MpoyHo 3aKkpenuTe peflyKTop Ha MexaHU3Me ANid UckoveHns sBubpaumn.

7  Tlepep ycTaHOBKOW 3anekTponBuraTens B pegyktop gobaBbTe HebonbLloe KONIMYECTBO CMa3kn BO BXOLHOE
0TBEepPCTME YepPBSAYHOIO BaJla M Ha LLINOHOYHbIV Na3. 3To obnerynt cbopky pefykTopa v 3aLLMTUT y3es 0T KOpPOo3unn
BTeueHWe BpeMEHW.

8 Mpu ycTaHoBKe Ha Ban pepykTopa LUECTEPHW, LUIKMBA PEeMEHHOW WAW 3Be3[04KW LenHoi nepenayu
HeobXoAMMO Pa3MecTUTb UX Kak MOXHO B11>Ke K MOALUIUMHKUKY pefykTopa, 4Tobbl n3bexatb nosiBneHns Ha Bany
n3rnbatoLWwmnx ycunnii ot pagnanbHomi HarpysKu.

9 Ncrnonb3yinte fononHuTenbHoe KpernyeHue npu UCMoNb30BaHUK [BUraTeneid, KOTopble UMEeT BeC Man
rabaput 6osbLLINIA, YeM yKa3aHHble B TabaNYHbIX AaHHbIX 418 AaHHOr0 UCMONHEHUs peayKTopa.

10 Tpown3BeaunTe NpPobHbIA Nyck MexaHn3Ma 6e3 Harpy3ok A4Jis NpoBepKU UCNPaBHOCTW AeTanemn v ynnoTHeHU
(oTcyTcTBME CTYKOB, BUBpaLMit, BueHWI, MoaTeKaHW MaciauT. a.).

17 Mocne npobHoro nycka v ycTpaHeHWst 3aMeYeHHbIX HeL0CTaTKOB NpoBepbTe paboTy peaykTopa Nnof, Harpy3Kow
50 % oT HOMWHanbHoM B TedyeHunn 20 yacos ana npupaboTky feTanen MexaHnM3ma.

12 Bce getanu, HacaxuBaeMble Ha BbIXOAHOM Ban peaykTopa (WKuBbl, wecTepHu, MydThl v Np.), LOMKHBI BbITh
AWHaMuyeckn cbanaHcnpoBaHsl.

MHCTpYKuMA No aKcnayaTauum

1" Mepep ncnonb3oBaHWeM pepykTopa NpoBepbTe ClefyloLne napaMeTpbl peflykTopa Ha COOoTBeTCTBUE
TpebyeMbIM AN AaHHOTO MexaHu3Ma: rabapuT peaykTopa, nepefaToyHoe YUCH0, pa3Mep NPUCOESUHNUTENbHbIX
¢$naHueB, Banos..

2 Tpu nycke MexaHW3Ma HarpyxawTe pefyKTop NocTeneHHo, n3beras pes3koro NMoBblWEHUS HAarpy3Ku.
Hukorpa He 3anyckaiTe pefyKTop C MOMHOW Harpy3KOown.

3 3JkcnnyataumoHHoe obcnyxunBaHve peflykTopa LOKEH BbIMOAHATL NEPCOHAN, 3aKpenaeHHbIM 3a AaHHbIM
obopynoBaHueM.

4 0bcnyxvBaHWe Npou3BOAUTL He paHee, YeM yepe3 10 MUHYT nocne NoNHON 0CTaHOBKM NPVBOAA.

9 [NepeyeHb OCHOBHbIX MEPOMNPUATUIA:

npoTepeTb peAyKTop uam obayTh CXKaTblM BO3LYyXOM;

NPOBepPUTb HALEXHOCTb KPENIeHUs CONPSXKEHHbIX AeTanel U MEXaHU3MOB;

NpoBepUTb HaNMUYne U YypoBEHb Macna;

NPOBepPUTb TEXHUYECKOE COCTOSIHWe annapaTypbl 3aLUnThl;

NpPOBepPUTb HaLeXHOCTb KPenieHus peaykTopa;

npv HeobxoAMMOoCTU Npom3BecTn paboTbl MO YyCTPaHEeHU0 He[0CTaTKOB.



pekoMeHOyeMble Macila

PEKOMeH,U,yeMbIe MapKn Macen

320

BP Enegrol |
* bp GR-XP320 !

25 i -15

Shell Omala i "
S52G320 ! nHepanbHoe
P 4 pepyKTopHoe
Macno

320

= Mobil i
MObII 60%)(';39230" 24.1 i -15

= castrol Castrol ALPHA
o SP320

0 npOI/I3BO,EI,VITEJ'Ib 0CTaBnAeT 3a cobon MpaBo BHOCUTb N3MEHEHWA B iaHHblE, COAEPHaLLMEeCA B KaTasore.
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