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VEMPER

Komnawus “JHeprolHaycTpua” 3a rogbl ycrnewHow [geATeslbHOCTH
3apeKoMeHpoBasna cebs KaK ycTonymMBoe NpeAnpuaTie N HagexHbl 4enoBoin
napTHep Ha pblHKE UHXEHEePHO-TEXHUYECKOW M NMPOMbILLIAEHHOW NPoayKLUK.
Mbl noctaensem obopypoBaHue AnA MawuMHocTpoeHus, sHepretuku, XKKX,
cepbl CTPOUTENILCTBA U CENbCKOr0 X0351CTBa.

KoMnaHus ocywiecTBnsieT Kak ONTOBble, Tak W PO3HUYHble MPOAAXKK
3/1eKTpofBUraTesieil, HacCOCOB, pedyKTOpPOB, YacTOTHbIX Npeobpa3oBaTeneit
BEHTUASALMOHHOrO 1 pyroro obopyaoBaHus, Ha Bcei Tepputopun Poccum,
BKJIlOYas ee LieHTpanbHble pernoHbl, Cnbupb, JansHuin BocTtok. Takxke Halwa
npoaykuws socTpebosaHa B cTpaHax 6amxHero 3apybexss (CHI, LLUOC).

Ocoboe BHUMaHWe komnaHusa “IHeproHaycTpus” ypoenseT TeXHUYecKoMy
coBeplUEeHCTBOBaHMO 0bopynoBaHus, CTaBUT nepef cobon 3agady BHOCUTb
nofie3Hble YyCOBEpPLUEHCTBOBaHUS B BOCTpeboBaHHble MOLENN UHXEHEPHO-
TEXHWMYECKOr0 W MpOMbIWIeHHOro obopyAoBaHMs, 4TODbI ynyywntb UX
TexHu4yeckune cBoncTBa M 3PPEKTUBHOCTb @ Takxke NPOAAUTb CPOK ciy>bbl. B
CBA3W C 3TUM, Halla KOMMaHWs Mpe3eHTyeT HOBYK ceputo pepykTopos VR,
BbINYyLLEHHbIX M0A COOCTBEHHOW 3aperucTpMpPOBAHHOW TOProBOW MapKow
VEMPER, B koTopyto BoLAW Hanbosee akTyaNibHble U HALEXHbIe MOLENN.

NH>xeHepbl Hallen KOMNaHWMM NpeabaBASIOT BblCOKMe TpeboBaHUS K KauecTBy
npopykumn. Bce obopypoBaHue, BbinyuwleHHoe nop Mapkon VEMPER,
oTBeyaeT poccunckum [OCTam, cTaHpapTaM MeXAyHapoLHOWM
knaccuomkaumm 1SO M BceM CyLeCTBYWLIMM Ha CerofHslHWNA [OeHb
TEXHUYECKUM pernaMeHTaMm.

NPOAYKLMA TOPFOBOW MAPKM VEMPER - 3TO:

CTabunbHO BbICOKOE KaYeCTBO UCMOJSIHEHMS.

npOVIBBO,D,CTBO non TexXHWYeCKMM KOoHTposieM chneynanncTtos Halwemn
KOMMNaHnn.

[OCTOSAHHO pacLUMPSIOLLMIACS aCCOPTUMEHT.
YnyJlieHHble noTpebnTenbCckme XxapakTepucTUKK.
HocTtynHas ueHa.
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TUMbI PeLYKTOPOB

Penyktopbl ToproBon mapku VEMPER - 370 yHMBepcanbHble peflyKTopbl A9 UCNOSb30BaHUSA B MPMBOLAX BO
BCEX OTpacisx npomebliwneHHocTU. OcHoBHas Lenb pa3paboTkM M MCNONb30BaHUS PeLyKTOPOB HOBOW CEpum
VR - 370 3aMeHa CTapblX U MOpanbHO yCTapeBLUMX MofeNei pefyKTopoB M pacluMpeHmne Juana3oHa TeXHUYeCKMnX
XapaKTeEPUCTUK NPOLYKLMN.

Tunbl pegyktopos VEMPER cepumn VR:

VRL

CooCHO-UMnMHApUYecKue
pepyKTopbl

CoocHo - uwmnuHppuueckne pegyktopel VRL npepHasHauveHbl A8 MPUMEHEHWS B MPOMbILLIEHHbIX
ycTaHoBkax. PepykTtopbl VRL sBnsitoTCa MopynbHOW cocTaBnswoolen ana MoTop-pepykTtopa. CoocHasa cxema
UUIVHLPUYECKOro pefykTopa npefycMaTpuMBaeT pacrnooXXeHe BXOLHOIO M BbIXOLAHOro Basa Ha OLHOW ocHu.
OcHoBy pefyKkTopa cocTaBnsioT 3ybyaTble nepegayn. PefykTopbl MOTYT COCTOATb M3 OQHOM WMAM HECKOJIbKUX
CTyneHewn.

LnnnHapuyeckuii pefykTop caMblil pacnpocTpaHeHHbI TN pefykTopoB. 3a cueT NpocToThl Nepefayu oHK
No3BONSIOT NepefiaBaTb ycuiue ¢ Bolcokon adpdexkTnBHocTbI0, 4To obecneymnsaeT KM go 98%. Beicoknn K[,
obycraBnvMBaeTcs He3HaYUTEIbHbIMU CUNAaMU TPEHWS, BO3HUKAOLLMMY B npoLecce paboTel. KpoMe Toro B cBA3M
C He3HauuTenbHbIMM cunamu TpeHus pepyktop VRL uMeeT HuM3koe TennoBbigefieHWe, a creuuanbHo
nopobpaHHble WecTepHU 3ybyaTo nepefaym obecneymBaoT HU3KNI YypoBEHb LYyMa Npw paboTe pefykTopa.

VRC

KoHuuecko-uunuHgpuyeckue
pepyKTopbl

KoHnyecko-uunuHgpuyeckune pegyktopsl VRC - 3To ofHa M3 pa3HOBUAHOCTEN LUMHAPUYECKOTO peayKTopa.
OTnnYaeTcs oT ApYruX LUIMHLPUYECKMX PelyKTOPOB TEM, YTO BbIXOLHOW Basl peflyKTopa pacrosioXkeH K BXOGHOMY
Bany nop yrnom 90 rpapycos. OcHoBY peflykTopa Takxe COCTaBMAT 3ybuaThie nepefayn, HO UMeloT KOHWYecKme
wecTepHu. Ocy BanoB KOHWYECKMX LUeCcTepeH MMelT yron nepeceverus 90 rpagycos. [epepava ycunus
KOHMYeCKoro peflykTopa Takas Xe, Kak vy BCeX LMANHAPUYECKNX PeAyKTOPOB.

NaBHOE NpenMyLLeCTBO KOHUYECKO-LUIMHAPUYECKOro peaykTopa 3aklio4aeTcs B TOM, YTO OH BbINOJHAET Te
e QYHKLMK, 4TO U YepBSAYHbLIN peayKTop, HO TeXHUYeCKNe XapakTepUCTUKN Y Hero BbiLLe.



TUMbI PeLyKTOPOB

VRS

YepBAYHO-LUMHAPUYECKUE
pepyKTopbl

YepBsiuHo-umnmHapudeckune pefnyktopsl VRS nMetoT yepBaYHY0-6bICTPOXOLHYO CTyNeHb C 06bIYHbIMU Ans
Hee napamMeTpaMu 1 ofHY YEPBAYHO-LUANHAPUYECKYHO CTYMNEHb C NapaMeTpaMu LMANHAPUYECKOro pelyKTopa.

3T pepykTopbl UMetoT bonblume nepepaToyHble OTHOLIEHWS M HU3KWUIA ypoBeHb LiyMma. YepBak 06bl4HO
pacrnonaralT BHU3Y, YTO BbI3BAHO YC/IOBMSMW CMa3blBaHWS 3aLenieHns, pacnofoXeHUeM MoALWUNHUKOB
YyepBsika u ycnosusamMmn cbopku. B pegykTopax aToro Tuna cBs3b OCYLLECTBASETCS MEXAY YHEPBAYHBIM KONECOM U
LIECTEPHEN LUNNHAPUYECKON CTYNEHMN,

VRP

PEAYKTopr LuuinHppunyeckume c
napajiejsibHbiMU BaJlaMU

PenykTopbl umnuHgpuyeckme c napannencHbiMu Banamu VRP gBnsioTcs ofHOM M3 pa3HOBUAHOCTEN
LUUIVHApUYecknx peaykTopoB. PeflykTop MMeeT BCe MpenMyLLecTBa LMANHLPUYECKMX peayKTOPOB U 0TInYaeTcs
OT OCTasIbHbIX TEM, YTO PaCcMofoXeH BepTMKanbHo. BXoLHOM Ban pacrnonoXeH B BEpPXHEN YacTu pefykTopa, a
BbIXOLHOW Basn pacrosioXeH B HUXKHEW YacTu pegykTopa.

Pepyktopbl Vemper cepum VRL/ VRC/ VRS/ VRP oTnnyatoTcss KOMMNAKTHBIM UCMOIHEHMEM, JIETKUM BECOM,
BbICOKMM KPYTALLMM MOMEHTOM W OT/IMYHON MPOM3BOAUTENLHOCTLIO. [TaBHbIM MPenMyLLECTBOM LAHHbIX CEPUI
SABISIETCS COYETaHME BHELLHEro UCMOMHEHWUS U BHYTPEHHMWX XapaKTePUCTUK, YTO UTPAET HEMasOBaXXKHYH pPoJib Npu
yCTaHOBKe 1 nofktoueHun obopynoBaHus. PenykTop obnafaeT yCMAeHHbIM KOPNYCOM 3@ CYET JOMOSTHUTENbHbIX
pébep >KecTKocTW, a LIeCcTepHM W Bajbl U3roTOBJIEHbl M3 BbICOKOKAYECTBEHHOW NervpoBaHHOM cTanu ¢
nobaeneHuneM yrnepoga. [laHHoe yCTPONCTBO YCTOMYMBO K HArpy3kaM, 061afaeT HU3KUM YPOBHEM LUYMa, BbICOKOW
MOLLLHOCTbIO M BbICOKON 3HeproaddekTuBHocTbio. Cepusi obecneunsaeT addekTuBHYHO 3ybyaTylo nepepady,
XapakTepusyeTcs HU3KMUM HarpeBoM Npu paboTe U MpoLoSIXKUTENBHBIM CPOKOM CITYXK6bI.



MpeumywiecTtea / CTpykTypa yCioBHOro 0603HaUYeHUS MOTOp-peayKTopa

Mpeumywecrtea pepgyktopoB VEMPER

Bawa Bbiroga

N3roTaBnmBatwTCs Ha COBPEMEHHbIX aBTOMAaTU3NPOBaHHbIX
JINHNAX.

ﬂpM npon3BoACTBE UCMNOJIb3YyeTCA TOJIbKO
BbICOKOKAYeCTBEHHbI CnnaB AJITOMUHUA, YyryHa u ctanun.

LllecTepHu pefyKTOpOB M3rOoTaBAMBAIOTCA U3 MaTepuasnos
NOBbILLUEHHOMN HAAEXXHOCTU N M3HOCOCTOMKOCTU.

Kopnyca pefykTopoB MMET MHOTOUYMUCIEHHbIE pebpa, YTo
MOBbILLIAET MIOLWAAb OXAaXAEHUS U YBeIMUMBaeT pecypc
caMoro pefyktopa.

Pe,ﬂ,yKTOpr MMEIT Pa3/IN4HOE MOHTa>KHOe UCTMOJIHEHNE U
MOTYT 3KCM1yaTUPOBaTbCA B PA3J/INYHBIX MPOCTPaHCTBEHHbIX
MOJIOXKEHUNAX

MoryT KpenuTbcs K MPMBOAHOMY MexaHn3My b6e3 dnaHues,
nnbo ¢ dnaHuamMn pa3nNnYHOro pasMepa U KOHPUrypaumum

[prBOA MEXaHW3MOB NPOU3BOLUTCS BbIXOLHbLIM paboyunm
BaJIOM, PacnoioXXeHHbIM CJIeBa MW CMpaBa OT M0CKOCTM
pegykTopa (npu HeobxoammocTu Ban nepectaensercs), a

TakXe [BYCTOPOHHMM BbIXOLHbIM BasoM.

Banbl noctaBnatoTCcs Kak CTaHOAPTHOro UCrNosiHeHUA,
COrnacHo Katasnora, Tak 1 HeCtTaHgapTHOro paaMepa no
JKeslaHMIo 3aka3yunka

Penyktopbl cepmm VR npon3BoadaTcs ¢ mojbiM 0TBEPCTUEM
LNS KpENAeHWsa Bana anekTpoasuratens. MowHocTb
npucoepuHuTENbHbIX anekTpoasuratenen ot 0,06 go 30 kBT

MoLLHOCTb MPUCOENMHUTENbHBIX 3IEKTPOABUIraTeNne ot
0,06 oo 30 kBT

3anpaBasoTCcs BbICOKOKAYECTBEHHbBIM CUHTETUYECKUM
penykTopHbIM MacnoM. OfHa 3anpaBka paccymMTaHa Ha
MOJHbIN cpoK paboTbl pegykTopa Npu NpaBUIIbHOWN
aKcnyaTauum

Bonbwon KM npu cobntofeHnn TeXHUYECKNX YCNOBUM
aKcnayaTaumm

[TOHW>XXEHHbIV YpOBEHb LUyMa U BMbpauuu

[onroBeyHoe 1 HafexHoe obopyaoBaHue,
KoTopoe obecneunt becnepeboiHyio
paboTy npegnpusaTus.

LLinpokne BO3MOXHOCTM 418 3KCMayaTaLum
- MOXHO nofobpaTh Hy>HbI BapuaHT s
yCMeLHOoro BbINofiHeHUs noboii 3apaun

MakcuManbHas OoTAa4a Npu CTaHAAPTHbBIX
oHeprosarpartax

KomdopTHbie ycnoBus paboTel ons nepcoHana,
BblCOKAs M3HOCOYCTONYMBOCTb

CTpykTypa ycnoBHoro obo3Ha4yeHnss MoOTop-pefyKTopa

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

#

Twn pepykTopa
VRL

Cepsuc - pakTop

VRC MoHTa)Hoe ncrnonHeHne

VRS
VRP

MouwHocTb / 06opoThl
3neKTpoABUraTens

Tunopasmep
VRL 105-165

VRC 205-265 MepepatouHoe yucso (i)

VRS 305-335
VRP 405-450




ycnoBu4a aKkcnayataunm

Ycnosus akcnnyaTaumm pegyktopos cepum VR:

Mopbop penykTopa fOSKEH NPOU3BOAUTLCS CTPOr0 HA OCHOBAHMWMW KOHCTPYKTOPCKMX pacyeToB Mo KaTasioram
NpeanpusaTUs - U3roTOoBUTENS C YYETOM XapaKTepa Harpysku, pexxuMa paboTbl 1 KonnyecTBa BK/IOYEHUI B
yac.

Ecnu Bo BpeMsi akcnnyaTaumnv npueosa NPOUCXOANT Neperpy3Kku, 4yacTble Nyckn U pe3kme 0CTaHOBKM, TO AN
LNUTENBHOM M HafeXHoW paboTbl B NMPMBOAE PEKOMEHAyeTCsl MPUMEHHATH YCTPOMCTBO MNaBHOro Mnycka,
npeobpa3oBaTesib 4acTOThl, 31aCTUYHbIE MydThI CLLENNEHWS.

PenykTop HeobxoanMo pasMellaTh Tak, YTobbl K HeMy Bbil obecneyeH cBobOAHbIN NPUTOK BO3AyXa AJA ero
OXNaxAeHus.

HeponycTnMo Hannume B3pbIBOOMACHbIX BELLECTB U MCTOYHUKOB OMHSl, FOPIOYMX BELLLECTB B NMOMELLEHUH, Tae

YCTAQHOBJIEH U pa60TaeT MeXaHWN3M. MCKyCCTBGHHer BEHTUNALNIO BO3AYXa B NOMELLEHNN.

Mpumecw nbiau B Bozayxe He 6onee 10 Mr/m3.
NckntounTb 3aC0NeHHOCTb B OKpYXKatoLLEeM BO3yXe.
YpoBeHb pajmnaLmmn He AOMKEH NPeBbILLIaTb HOPMaTUBHbIE MOKa3aTeNu.
MpuMmeHeHWe Ha BbicoTe bonee 1000 M Hag ypoBHEM MOpS 3anpeLLeHo.
TeMmnepaTypHbIv pexxuM ons paboTbl B noMellleHun — oT -25 po +40 °C
TeMmnepaTypHbI pexxuM paboTbl Ha ynuue — oT-40 no +40 °C.

Mpn ynu4yHoOM MoHTaxke TpebyeTcs AOMNOAHWTENbHAas 3alyMTa OT 0CafLKOB WM arpeccuBHbIX Cpef, BO BCEX

coeonHeHndax, KpenjieHMM KOCHOBHOMY MEXaHU3MY.

LieHTpa.

ObecneyeHune TexHNKM Be3onacHOCTM 1 0XpaHbl Tpyaa paboumx.
Lonyck K peMOHTy MMeloT TOSIbKO CreunanucTbl, MMetoliMe paspeleHne oT rapaHTUMHOro CepBUCHOrO

ﬂ,OJ’IFOBe‘-IHOCTb n3pgennda HanpaMyro 3aBUCUT OT peXXnMa pa6OTbl: ONnTeNbHble MOCTOAHHbIE HAarpy3kn nMetoT

MaKCMManbHbIA CPOK CNY>KObl, MPU Hanuunun cpefHux KonebaHuin cpok yMmeHblaeTtca Ha 15-20 %, npwu
CUIbHBIX KoNebaHUsax HanpsXXeHUs 3KcnyaTalMoHHbIA pecypc cHumkaeTcs 1o 40 %.

- CUTyauun, B KOTOPbIX 0TKa3 pefykKTopa MOXKeT Co34aTb PUCK 3,£l,0pOBb}OJ'HO,EI,EI7I.
- cnydyan npuMeHeHunda npmn UCKI4YnTesibHO BbICOKOM MOMEHTE MHEPLINA.

-NCMNoJb30BaHMe ongdn

ofbeMHoOM nebeku.

BaxxHo yunTbiBaTh, @ NP HEOBXOAMMOCTH, COrNACcOBbLIBATL C HALLEN TEXHUYECKOM CyXbon:

- NpMMeHeHKe 3ybyaToro pelyktopa B yC/I0BUSIX BbICOKOM AMHAMUYECKOW Harpy3KHy.

- MOHTa>XHble Mo3nunu,

HeyKa3aHHbl€ B KaTanore.

-nNpuMeHeHne nNpn naBaeHnmn Bbille aTMOCCbepHOFO.

Tabnuue, bonee yem B iBa pasa.

He ponyckaeTcs vcnosib3oBaHuWe B Ka4ECTBE MyJIbTUMNIMKATOPA.
M3beraiiTe cuTyauuia, B KoTopbix TpebyeTcs yacTUUYHOe NOrpyXKeHWe pefyKTopa B XUAKOCTb.
MakcrManbHbI KPYTALMIA MOMEHT He [OJI)KEH MPEeBbIWaTh HoMUHaNbHoe 3HadeHue (f.s.=1), ykazaHHoe B

3KCI'IJ'IyaTaLI,I/IOHHbIe noKasaTtenn npnBoaHOro MexaHn3Ma

SdPeKTUBHBIN €XKeCyTOUHbI neprog, 3P deKTUBHBIN €XKeCyTOUHbI nepuoj,
Tun npusoaa paboTbl nop Harpy3Kkow B Yacax Tun npusoga paboTbl Noa HarpysKkoii B Yacax
05 1 >05-10 | >10 05 | »05-10 | 10
O4MCTKa CTOYHBIX BOJ KoHBeitepbl
L Mpuson sarycrurens | - = 12 |  Koswosbierkonseiiepsi | - Mk 1 15 ]
L CIABEEITE SR O P PSR S flebeprn | 14 5 16 1.6
®nokynaTopsl 0.8 | 1,0 1,3 Tanu = : 1,5 1.8
| Aspatopm | - 1 1.8 1 20 | Jewrounsie konseiiepeipo 150BT| 1.0 1+ 1.2 1 13 |
| Ouwicruoe obopyaosamwe | 1.0 1 1,2 [ 1,3 | Nemowie conseiepn coe 150 1,1 1 1.3 1 14 |
ObopygnoBaHue ana crpebaHus 1.0 | 1,3 | 1,5 [py3oBble MNdThI - | 1,2 15
| _Mpensapurenshise sayerwrenn | =1 A0 1 1,3 | Meccopowenwora | - 15 1 18 |
| Bwrossienacoch | - . W3 15 [ @aprysei koRsenep | -2 15 ]
BopsHble TypbuHbl - | - .20 Sckanatop 1,0 | 1,2 L 1.4
Hacoew | | Penbcosble MexaHuaMsl | - 15 0 -
LleHTpo6exHbie Hacockl 1,0 ; 1,2 ; 1,3 777qggr&TQtEHp:aaﬁip;;o;;T;ngi77 Wﬁ7;7774}777717,78777+}772:077”
MnyHXepHble Hacochl IMopLuHeBble KoMMpeccopb! | 1,8 1,9
| Clwmywxepw [ 13 1 14 | 18
C 2-M@ nayHxepamu 1,2 ! 1,4 ! 1,5



ycnoBu4d aKcnayaTaummn

3eMcHapsaabl KpaHbi
| Koswomeromsedeps [ - 1 1,6 1 16 [ | MoBopoTHble MexanmaMbl ___| 10 14 1 18 |
|___Pasrpysounsieyctpoiersa | - 13 | 1,5 | Crpenossie vexarmms | 10 11 14 |
l'yceHn4Hble MexaHU3Mbl 1,2 \ 1,6 \ 1,8 PenbcoBble MexaHU3M 1,1 | 1,6 } 2,0
KoBLuoBble 3KcKaBaTopbl ___ MopveMHble MexaHuambl | 1,1 J, 1 l 14
| OpoHTanbHble MOrpy3uMKM 77777—7774;777:|177777L?:|1'277 CTpenoBsble kpaHbl 1,0 3 1,2 1 6
| ___AnaobbiuhbixMatepuanos | - | 2,2 2,2 L L
| Pexywperonosca | = 122 | 22 | Benrwismop rpapvpwn || o 120 |
77777 Mpoxoarble mexarmamel | =+ 14 L 1,8 | Benmunsitopsl 0ceBbie 1 pavanbHbie - | 1.4 15
JINcTornboyHble MallnHbI - | 1,0 : 1,0 MuweBas NPOMbILLAEHHOCTD
XuMnyeckas NpOMbILLINEHHOCT Mpou3BOACTBO TROCTHMKOBOTO Caxapa|  — j - | 17
,,,,,,,, demmE ,,,,,_,,,,i,,,,:,,,i,,,té,,, UEQ“??Q“ET,BQf?e,Kﬂo,Bl"'ﬂH,ofo,c,afa,pf‘,,,,:,,J,,,,,_,,,,I 12
MenbHNLa ANS rycToi Macchl - ! 1,8 ! 1,8 BymarofenatenbHas MalMHa - | 1,8 2,0
. Kanawsp | - 1 15 1 15 | Uentpobexrmiikomnpeccop | - 1 14 1 15 |
| Owemsrenwavebopabans | - 13 14 ByHukynepsi
Mukcepel gn ogroposoivaces | 1,0 1 1,31 14 | Tpysosaskawamwaspopora | - 13 | 14 |
L e s ol e 14 e 17 | SRR e | - . 16 1 18 |
Mewwanku ans cpeabl : : T obpasmblii mogbeMHnK W777—77773777717,37777177],7477”
C 04HOPOAHOW MIOTHOCTbIO 1,0 | 1,3 | 1,5 KonbLeBas kaHaTHas gopora - ! 1,4 1,6
" C HeopHOpoOAHO# NnoTHOCTbID | 1 ié 3 71:[; 0 717‘(7, | LlemenTHas npombinenHocTs
C nepasoveprom nommouerwmen resel 14 1,6 1 18 | Betowocvecnrens [ - 15 | 15 |
o Toctepol | W W3 s Bpobunka | =12 1 14 ]
LieHTpndyrn 1.0 1 1,2 Tw 1,3 PoTaunoHHas cylwnnbHas neyb - 1 - 2,0
Merannoo6paGarsisaiouas ___Teyowenwenewase | = 1 = 1 20 |
MpoMelienHoeTe” Cemaparop | - ' 16 ' 16 |
MnactuHyaTble GULTPSI 1,0 1,0 | 1,2 Ponvkosas gpobuska = | — I 2.0

PeBepcyBHbIN NpoBONOYHbIN
NpOKaTHBIM CTaH

PeBepcuBHbIii ncToBOM
MpoKaTHbIN CTaH

PeBepcyBHbIN ToncTonmcTosoMn
NPOKaTHbIA CTaH

TpVBOA PEryaMpoBKM PysIOHOB

PonnKoBble BbINPAMUATENN = i 1,6 L6
PonukoBbIii TpaHcnopTep
HenpepbiBHOrO AeiicTamA - : 1,5 : 1,5
__ Mepommsecioropeierens |~ 20 20 |
PeBepcuBHbIii TpybonpokaTHbIi cTaH - | 1,8 \ 1,8
“HoxHunusl Henpepsisroro aeiictams | — 1 15 1 15 |
 CKpvBOWMNHBbIM npvBomoM | - 10 T 10 T 1.0 |
MexaHn3M HempepbIBHOTO NTbS - | 1,4 14
MpokaTHbIi cTaH
PeBepcuBHbIii BOMUHT - 2,5 12,5




aKcnnyaTauMoHHbIE KOIPDULMEHTDI

3nekTpoaBuratenb, ruapoMoTop, TypbuHa I MopliHeBoW aBUraTens 4-6 LUINHAPOB I MopwHeBoi aBuratens 1-3 uMnuHppoB

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

1 | | >3
1,2 1 1,12 1 1,06 1 1
15 | 1,3 : 1,2 : 1,12

Koa¢pduumneHT BaxkHoCTU CtanpapTHoe obopynoBaHue, BbIXog, ! BaxHoe obopyaosaHue, TpebyeTcs BbICOKMIA ypOBEHb
BbIMOSIHEHUS NPaBU 13 CTPOs ofiHoro afeMenTa (etanu) | HeWcnpaBHOCTb NPUBOANT 6e3onacHocTn. HencnpasHocTb
TexHUKkun besonacHocTn Nerko yCTpaHsaeTcs C 3aMeHon K aBapuu cbopoyHoro y3na, Bbl3blBAET BbIXOZ4 U3 CTPOS
1
1
|
|
|

oaHoro anemeHTalgetann) NPOU3BOLCTBEHHOW IMHUM UK obopynoBaHUS U TpaBMbl
BCEro Npon3BoAcTBa nepcoHana.

1,7-2,5

f3 1,3-1,7 1,5-2,0

MakcumanbHas Harpyska B 4ac
T

1,5 1 6-30 ‘ 31-100 ! >100

C ecTecTBEHHbIM UK NPUHYANTENbHBIM OXnaXkaeHneMm

MpogomxuTensHocTs BKtoueHus (MB) 8 uac 8 %
I I I

100 | 80 | 60 | 40 | 20
1,20 ‘ 1,32 ! 1,54 ! 2,04

MpogonxuTensHocTs BktoueHus (MB) 8 yac 8 %
100 ! 80 ! 60 ! 40 ! 20
1,10 1,21 1,40




MeTog Bbibopa Tuna pegykropa

BbicOTHbIW K03ppuumeHt 7

C ecTecTBEeHHbIM UK NPUHYOUTENbHBIM OXJNTaXKaeHneM

Boicota Hag yposHeM Mops (M)

Kosdpdpuument 1000 i 2000

C ncnonb3oBaHneM pagnaTopa oxnaxneHus nnn c I'IpI/IHy,D,VITe]'IbHOVI BeHTUNSALUMEN n pafnaTopoM oxnaxaeHus

Bbicota Hag yposHeM Mops (M)

Kosgguunent | 1000 2000 L 3000 . 4000 5000 |
1,0 l 0,98 | 0,96 l 0,94 l 0,92
Koa¢pduumeHt ucnonbzopanus f8
_ 30% ' 40% ' 50% . 60% ' 70% ' 80% . 90% ' 100%
0,66 l 0,77 \ 0,83 \ 0,90 \ 0,90 \ 0,95 \ 1,0 \ 1,0

MeTopg Bbibopa TMNa pepykTopa

PenykTopbl CKOHCTPYMPOBaHbI B COOTBETCTBMM C MOCTOSIHHOM Harpy3KoW, onpefAeneHHbIM BpeMeHeM paboTbl B
LeHb W KOPOTKUMW nyckamu. Ho Tak Kak npakTUYeckue ycroBus He OynyT TakMMU WAeanbHbIMU, Kak
npepnonaraetcs, HeobxoauMo ybeauTbes, UTo kKoabduuneHT npuBofHoro MexaHmsma f1, koapdbuumneHT npmuBoaa
f2, nyckoson koadduumneHt f3 cooTBeTCcTBYeT dakTMyecKOMYy TWMy HaArpysku, BpemMeHu paboTbl, MycKoBoW
yacToTe. 3TV 3HaYEeHNS [OSXKHbI ObITb MeHbLUE Unu paBHbl cepauc pakTopy fb - Tabnuubl Beibopa, f1 x f2 x f3 < fb.
KpyTsLwmit MOMEHT NPUBOLHOI0 MexaH3Ma yMHOXaeTCs Ha KoadduumeHT obenyxmeanua (f1xf2x f3) n gonxker
ObITb MEHbLLE UM PaBEH KPYTSALLEMY MOMEHTY PELyKTOPa, @ UMEHHO:

Tn>T2xf1 xf2xf3

f1 - Ko3dPULMeHT NpMBOJHOIO MeXxaHN3Ma

f2 - K03 PuumeHT NnpuBoaa

f3 - nyckoBol K03 PuumeHT

T2 - HeobX04MMBbIN KPYTALLMA MOMEHT NPMBOLHOIO MEXaHM3MA
Tn - ponycTUMBbIV KPyTALLMIA MOMEHT peflyKTopa

10



TEXHUYECKNE XapaKTePUCTUKN

Ob30pHble TEXHUYECKME XapakTepUCTUKIM pelykTopoB cepum VR:

0,55-30 + 2,2-45 + 55-55 « 11-90 + 11-160

2110+ 4380 & 7910 + 12700 : 17700

785 1+ 1510 1 2760 i 4300 . 7210

7,5-90

11-200 + 11-200 ' 18,5-200

13000 : 17800 . 31500 . 49400

1170+ 2130 3990

810 1+ 1490 1 2940 . 4310 i 7840

7,5-90 + 11-90

1100 16800

11



CTaHAAPTHbIe pa3Mepbl 31eKTpoaBUraTenei

CTaH,EI,apTHbIe npncoegnHMTEIbHbIE pa3Mepbl 3ﬂeKTp0ﬂ,BI/II'aTeJ'Iel7I

L1 L
" @)
o=z —N
/R 833 = BV"x o
gd_
T

p1 nl P il P nl MprcoeanHUTENbHbIE pa3Mepbl

(KW) | (r/min) | (KW) | (/min) | (KW) [(e/min)| M | N P | n T | d |L|bfc|L]|o
012 ;1500 ; . . ! D ors | ! T S A B
B A S R L A A el o W IO At Tl Rt A
025 : 1500 : 018 : 1000 : . ! ' 11006 | ! '35 ) 146 300 5 011 247
[ 037 1500 : 0,25 31000 @ P 190 106 1 160 1 4010} 35 1 T4 130 5 A 1T
| 0,55 | 1500 . 037 . 1000 ; 0,18 | 750 | | gagig ! i i Voq0ie 0t g 1B B! oEQ
(10751 1500 1 0,85_1 1000} 025 750 '©> 1 13061 200 &1z 35 1 196 140 6 1155, 2001 o5
1.1 1500 @ 075 : 1000 : 037 : 750 : 165 : 1306 @ 200 :4xg12 ' 35 i 24j6 150 8 120 12651175
| 1,5 1500 3 1,1 ;1000 ; 055 | 750 165 ; 130j6 | 200 ; 4x@12, 3,5 . 24j6_ ;50 ; 8_} 20 ;290 175 |
22 1500 & . 17075 | 750 ! o ! R R A I D
prannmsoons 1O MO0 mianipogsony 210 ) 106 290 0TS 4L 206 1601 8 2T
|4 11500 & 22 @ 1000 : 15 : 750 : 215 : 180j6 : 250 : 4x@15: 4 : 28j6 160 : 8 : 24 :340: 220
ST Y3 TiTA0007 | 2,27 77507 | 1265 | 230j8 T} 300 | 4xpts [T} 3ke {80 1110733} 3891 256
7,5 E 1500 i—--5é§--i--1-g-gg"i 3 E 750 E 265 E 230j6 E 300 E4X(Zj155 4 E 38ké 580 E 10 E 33 5428:258
1 11500 ! 75 ! 1000 545;28 300 ! 250h6 ' 350 ! 4xp19 1 5 ! 42ké 1110% 12 37 1503 315
1511800 1 0t 75 | 300 12506 1 350 1 4x@19 1 5 | 42ké 1110112 3715481315
(1185 500 G oo N 1 720 | 300 1 250h6 1 350 1 4xp19 1 5t 48Kk6_ 1110} 14 142,51 590
.22 1500 3 15 5 1000 ; 11y _750__; 300 ;300h6 ; 350 ; 4x@19 . 5 . 48ké_;110; 14 14255630 777 |
30 ;1500 FISSClIOOOD g 750 1350 is00ne ) 400 4xe19 ! 5 1 5ke 1110116} 49 1660} 397
|37 1500 i 1185 1 750 ! 400 [350n6 ! 450 [ 8x@19 [ 5 60m6 11401 1815316751, |
| _45 1 1500 30} 1000 ; 22 _, 750 400 ;350h6 ; 450 ; 8x@19 . 5 | 60mé 140, 18 ; 53 ; 705, |
|55 . 1500 . 37 _..1000_,_ 30__. 750 .. 500 . 450h6 . 550 . 8x@19 . 5 . 65mé 140, 18 , 58 ;780 485
|75 1 1500 45 .+ 1000 37 . 750 i 500 : 450h6 : 550 . 8xg19 1 5 i 75m6 1140: 20 167.5: 855, 547
|90 1500 : 55 _: 1000 ! _45__i 750 _: 500 :450h6 : 550 :8x@19 : 5  75mé 1140 20 167.5!905: |
L1101 1500 475 1 1000 ;95 . 750 i 600 , 550h6 ; 660 , 8x024 . ¢ . 80Mé 1170, 22 | 71,905,
1327500 17 90 1 1000} 75 | 750 . 600 | 550né | 640 | Bx024 | 6 1 80ms 1170} 22} 7111050 °*
160 1 1500 « 110 & 1000 : 90 1 750 | | . | : N A A B
——————— [ B T et S | ' ' ' ' ' ' ' v 71 41050: 620
200 71500 ¢ 132 37000 1 110 ¢ 7850 600 :550h6: 660 :8X(D24: 6 :80m6 :170:22: : 5:

MpumMeyanmne: O6opoTbl sneKTpoABUraTENE MOTYT UMETH Pa3/IMUHYIO BESIMUMHY, MpK pacyeTe paboymnx
XapaKTepuUCTUK peayKTopa yTOUHWTb 060poThbl yCTaHaBIMBAEMOro 31EKTPOABUraTeNS.
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CTaHAapTHble pa3Mepbl 31eKTPoABMIraTeen

Ta6n|/1u,a npucoeanHUTEJIbHbIX (I)J'IaHLI,eB penykTopoB C aneKTpoaBuratenamm

7.5 | 300/38
11 ! 300/38
18,5 | 350/42
0,75 1 200/19 15 ! 350/48
22 1 350/48

' 250/28

1,5
1.5

4 1300/38

* ABWTATENN B CNELUCNONHEHNN



MOHTa>XHoe UCnoJiIHeHne

MoHTaxxHoe ncnonHeHune pegykrtopos cepun VRC:

VRC

ObbeM 3annBaeMoro Macna MNP Pa3JyiIMdHbIX MOHTA>XHbIX MONOXKEHUAX, J1:

MonTaxHoe

o M1 M2 M3 M4 M5 Mé
VRC205 09 09 1.0 14 1.0 1.0
VRC210 14 10 12 16 13 13
VRC215 25 2.4 2.6 3.2 28 25
VRC220 25 25 28 3.7 29 29
VRC225 44 41 45 6.0 43 45
VRC230 7.4 8.1 8.7 10.9 78 8.1
VRC235 14.0 14.0 15.8 20.1 15.8 16.1
VRC240 15.0 15.2 18.4 24.2 173 173
VRC245 32.0 24.5 26.0 48.0 23.6 24.2
VRC250 48.0 39.6 4.4 57.5 37.0 39.6
VRC255 71.3 101.2 101.2 126.5 86.3 86.3
VRC260 126.5 1725 1725 207.5 132.3 132.3

14




rabaputHo-npucoeguHuTensHble pasmepbl VRC

VRC 205..240
L b12__ b12 4
b2 N d10
T |—‘?‘=H—|e/ a
M=l 2: NEE Z
2 ; Q ° B & i ©
= Lol o]
- Y Ij& Al 4|__3—'|J

Tan | d1: d2 : d10: b1 :b2: b10: b11:b12: h : h3 : h5 : h31: L1 ¢ L3 :L10 : L11:L13 : L31
VRC205 | 030 : 045 :4M10: 8 :25: 60 : 100 : 60 : 100 : 85 :333 : 164 : 210 : 139 117 : 147 :120 :
VRC210 : : 3 : ; ; . . . . .
VRC215 | 040: 055 :4M12: 12 © 3 © 88 © 122 © 83 : 132 :13.1 : 433 : 215 : 269 : 173 : 152 © 182 : 166 ' 47

VRC220 | 940 955 :4xM12} 12 :35: 88 & 130 : 90 ' 140 : 20 433 % 226 : 274 ' 179 ' 152 : 182 : 180 '@ 42

......................................................................................................................................

VRC225 | 050 : 070 :4M16: 14 © 4 : 102 : 154 : 105 : 180 :31.3 : 53.8 : 286 : 312 : 202 : 170 : 204 : 210 : 48

VRC230 | 060 : 085 :4xM16: 18 © 4 : 118 © 170 : 120 : 212 : 259 : 64.4 : 338 : 390 : 257 : 225 : 280 : 240 i 65

VRC235 | 070 : 095 :4xM20: 20 : 4 : 160 i 226 i 150 & 265 : 323 i 74.9 i 414 : 435 : 277 i 248 | 298 : 300 : 83

VRC240 | 090 : 0120 14xM24: 25 1251 190 © 266 i 175 : 315 i 52 :954 ' 500 : 537 : 341 : 290 : 370 : 350 : 100

**pa3mepbl L 1 G 3aBUCSAT 0T nogobpaHHOro anekTpoasuratens *Pa3mep L2 cmoTpu cTp.19

!d)aKTVIl-IeCKVIe I'aﬁapVITHble pa3Mepbl MOTYT OTINYATBLCA OT yKa3aHHbIX B KaTasore

KonnyecTtso n pa3Mepbl KpeENeXXHbIX OTBepCTI/Il;'I BbIXOOHOTO qmaHu,a
B 3aBNCNMOCTU OT TUINMOPa3Mepa penykKTopa

60°

VRC 225 VRC 230 VRC 235 VRC 240

15
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rabaputHo-npucoeguHuTensHble pasmepbl VRC

L1 L3 L2 L b12 b12
L4 b2
5 o Q
S
_ H B | -
J B a
% )
= b10
L1 b11
_L12] d11
L
> T I o L
H ‘ F: SIS
o |m ! 1 |~ o
S5 [T s 2
o ! o =N
[ | b1
0 X g L13
Bd o
4x@11 - : 8 10 ¢ 100 : 120 60 - © 100 : 115
D 4x@13,5
DAx@17,5 4xM16 1 14 225 ¢ 165 i 200 105 102 i 180 : 200
4x@26 1 4xM20 i 20 30 i 240 i 290 : 150 : 160 i 265 : 295
4x@39 - .28 ¢ 40 : 330 : 400 : 205 @ - © 375 ¢ 420
333 ¢ 165 ¢ 63 i 139 16 ¢ 110 - : - ¢ 120 : 28
433 217 i 80 : 173 i 21 i 130 : 152 47 i 166 : 30
538 : 288 : 112 : 202 27 ©150 170 48 ©oo210 40
749 . 417 ¢ 160 i 277 i 36 . 240 i 248 i 83 . 300 : 75
106.4 : 592 ¢ 225 : 390 45 © 350 - - C410 ¢ 115
**pasmepsl L 1 G 3aBUCAT 0T NnogobpaHHOro anekTpoasuraTens *Pasmep L2 cMoTpu cTp.19

!q)aKTquCKI/Ie FasapMTHble pa3mepbl MOTYT OT/IMYATLCA OT YKa3aHHbIX B KaTanore
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rabaputHo-npucoeguHuTensHble pasmepbl VRC

VRCF 205..240
L1 X
d22 L3 L2 L =\ = d10
ITT] \.A\n::».L/ A
N ol ! le
g5 B | I i I
Lol | <>E
< ) - — \U
] 131
b3 L10
b4
d1
x|
N I YN [Te)
Eel <
b1
L13 e
Tun | dl : d2 . di10 . d20 . d22 : d24 : d25: bl. b2 b3. b4 Tb70: bT1: b12; h : h3: hb: hal: L1: L3 : L10; L13: 31
VRCF205| 030 : 945 !  LM10: 0130 b@9 mso 9110: 8 @ 24 3.5: 60 : 100 60:100 85 333 164 210:139 117: 120 35
VRCF210| 835 : 1'25:35: 12 :
VRCF215 .
VRCF220 . . . .
VRCF225 . . . .
VRCF230_
VRCF235 1415 5 ¢
VRCF240| 090 10120 %uM24 0400 .8x(2)17.5. 4450 03505 25 417 5 : 22 :190: 2665 17553155 52 595.45 5005 537 3415 2905 3505 100
VRCF 245..250
b12 | b12
b2
PN amcamc N d1
s Bl s e
I == i L1a b1
il ==cwwowr: -
b3
L31 o b10 b
L10 © b11
Tun d1 d2 d10 d20 : d22 : d24 d25 b1 b2 b3 b4 b10 b11
VRCF245 | 0100 | 0140 : 8@39 : 0500 : 8@17.5: 0550 : 0450 28 51 5 25 330 400
VRCF250 | 2120 | 0160 : 8x@39 i 0600 : 8022 : 0660 : 0550 : 32 . 60 : 6 . 28 i 420 . 500
Tun b12 h hi h2 h3 h5 h31 L1 L3 L10 L13 L31
VRCF245 | 205 375 420 110 53 106.4 592 615 390 350 410 115
VRCF250 | 250 450 500 130 71.7 127.4 705 706 426 380 500 140

*pasmepbl L u G 3aBncaT oT nofobpaHHoro anekTpoasuratens

!¢aKTMHeCKV]e I'a6apl/ITHbIe pa3Mepbl MOTYT OT/IMYATBLCA OT YKa3aHHbIX B KaTasiore
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rabaputHo-npucoeguHuTensHble pasmepbl VRC

VRC 255

315 522 L2 L
265 | 210
115
\ &
© @
o N ~N
Sy LT AL
8. o N e
] N /‘\
. M y,
| _/7 L
d e
50 233 Q
70 | [210
X T - o
o <
T T T I's g
 ————— .
610 ha
355 582 L2" L™
305 | 250
135
iz O =5
s @ o /‘\
o < (& 70 )
) || L
d -
50 039 3
60 | | 250
.
3 <
T — — I &3
———— -

674

**pasmepbl L n G 3aBucat ot I'IOJJ,OﬁpaHHOrO 3neKTpoABuraTens

155

305

305

480

270

=

270

233
500

104

|<>

[ 4

2140

36

i
Ulle|

337

310
-
L

310

i

0
339

600

110

2160

40

!dDaKTI/I‘-leCKVIe ra6ap|/|THb|e pa3Mepbl MOTYT OTINYATLCA OT YKa3aHHbIX B KaTanore
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*Pasmep L2 cmoTpum cTp. 19

X
200, | 340
[
- 170 | ¢33
I
I
© \{}ﬂ
I
I
[ L
|
I
© R:3 ;‘&
X
215, 405
95
939
& [R5
‘ aahdll
I
[N I A
|
I
oo bl o] |

JdA



rabaputHo-npucoeguHuTensHble pasmepbl VRC

VRC 205..250 P 105..150

L1 L3 L5 [ b12 b12
L4
e [ o
—] N S~
] =]_§ : —— 1 1 - — | o
= o J_ 2 )%( o b1
s ) - #5 My L13
A __F
L31 = b10
L10 b11
143
Tun : d2 i d10 :b1:b10: b11:b12: h : h1: h2 i h3: QR 8 L 5 5

VRC205P105 L 045 8@11 : 8 :100: 120: 60 : 100: 115: 32 : 8.5: 33.3:165: 63 :121.5: 139!
VRC210P115 : : : : : : : : : : : : :
VRC215P115
VRC220P115
VRC225P115
VRC230P125
VRC235P125
VRC240P135
VRC245P135
VRC245P 140
VRC250P 145 , , Y32 1420 500 250 : 450 ¢ 500
VRC250P 150 : D 8x@39 132 :420: 500: 250 : 450 500: 130 : 71.7:127.4:

InvHa nepexogHoro ¢naHua L2*

Leuratenb

PenyiTap 63 71 80 90 100 | 112 | 132 | 160 | 180 | 200 | 225 | 250 | 280 | 315

VRC205 | 61.5/70 1 61.5/68 ! 80/78.5 | 80/78.5! 98/90
VRC210 56/70 | 56/84 | 74/85

74.5/90! 90/91 | —

VRC215 56/70 1 56/84 1 74/85 1 74/85 1 90/91 190.5/911 112 — — — 1 = —_ _ —
VRC?220 56/70 ! 56/84 ' 74/85 ! 74/85 ' 90/91 '90.5/91!123/112! — ! — — = — — _
VRC225 50 50/84 , 68.5/95 , 68.5/95 | 82.5/95 | 82.5/95 ,111/117 ,152.5/1%6, — |, — |, — — _ —
VRC230 — | — 163.5/951635/95178.5/95178.5/95 1106/117 1 147/155 1147/185 1 — 1 — 1 — 1 — —

1 1
T T
1 1
: :
1 1
1 1
. i
VRC235 — ! — ' — !'575/95! 72.5/9572.5/95 !101/117 | 142/155 |142/155 |1445/160, — | —
| |
1 1
| |
1 1
1 1
1 1

VRC240 — — — | — 166.5/95,66.5/95 | 95/117 | 136/155 1136/155 1138.5/160,1685/190; — | — —
VRC245 — ' — 1 — i — i — i — i .80/55 '121.5/931121.5/931123.5/180/1535/115!153.5/12011535/120: —
VRC250 — . — I — & — ' — v — ' — 11135/155\1135/155115.5/160,145,5/190 145.5/190} 145.5/190. 184/190 | [t
VRC255 — — — | — | — | — | — 1135/15511135/155/1155/160/1455/190/145,5/1901145,5/190, 184/190 | A%
VRC260 — 1 — 1 — 1 — v — 1 — ' — 1135/155/1135/155!1155/160!145.5/190! 145.5/190! 145.5/190' 184/190 O

**pasmepbl L n G 3aBucat ot I'IOJJ,OﬁpaHHOrO 3neKTpoABuraTens

!dDaKTI/I‘-leCKVIe ra6ap|/|THb|e pa3Mepbl MOTYT OTIMYATLCA OT YKa3aHHbIX B KaTanore
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rabaputHo-npucoeguHuTensHble pasmepbl VRC

NcnonHeHne ¢ peakTUBHOW LUTAHION

VRC205..240 T

R2

b2

b3

R2

b3

b2

Tun
VRC205
VRC210
VRC215
VRC220
VRC225
VRC230
VRC235
VRC240
VRC245
VRC250

20
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xapakeTpuctku VRC

1500 06/MuH

81

97.81

72.54

58.60

44.46

35.57

28.83

23.36

17.15

13.08

106.38

83.69

67.80

49.79

37.97

29.96

24.99

20.19

15.31

12.14

8.91

21



xapakeTpuctku VRC

JdA



xapakeTpuctkun VRC




xapakeTpuctku VRC

235

182

138

105

225

175

1000 06/MuH
125
92
193
143
197

159

1500 06/MuUH

101 :

158

118

240

192

156

310

235

193

162

350

290

245

189

121.48

121.48

90.86

131.87

104.37

85.12

121.48

90.86

75.20

63.30

90.86

75.20

63.30

48.95

24.7

25.2

28.8

33.1

JdA



xapaketpuctku VRC




370

280

215

400

552

426

327

375

xapaketpuctkm VRC

315 289
245 225 42,2
183 171
142 131
1000 06/MuUH
168 131.87

25.5
133 104,37
240 121.48

26.6
180 90.86
360 131.87
285 104.37 29
230 85.12
355 90.86 298

295

75.20

JdA



xapakeTtpuctkn VRC

1500 06/MuH

103 i 123.85

27.7
85 . 102.88
189 145.14
141 108.29 . 28.2
118 90.26
265 145.14
199 108.29 30
166 90.26
370 145.14
275 108.29
30.8
230 90.26
177 69.12
420 108.29
295 76.56 . 35.1
235 60.81
645 123.85
470 90.26
360 69.12 36.1
300 57.42
230 44.43
575 76.56
455 60.81
365 48.89
38.7

290 38.49

225 30.28

181

24.05

72 145 19.34 4.0 |

27

JdA



xapaketpuctku VRC

1.1 ' 92 , 114 ' 15.22 8180 ' 4.7 !

' 117 90 i 11.92 7570 | 4.6
| 146 72 . 7120 5.6

6650

28



xapaketpuctku VRC

447

45.2

48.8

29
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xapakeTpuctku VRC

1000 06/MuUH

123.85

102.88

76.56

123.85

102.88

145.14

108.29

90.26

123.85

102.88

76.56

108.29

90.26

69.12

57.42

(@)
o~
=




xapakeTtpuctku VRC

1500 06/MuH

189

141

225

189

315

230

475

350

640

465

360

295

770

575

455

365

290

775

615

495

390

305

245

850

660

530

405

340

144.79

108.03

123.54

102.62

123.54

90.04

123.54

90.04

123.54

90.04

68.95

57.28

102.62

76.37

60.66

48.77

38.39

76.37

60.66

48.77

38.39

30.22

24.00

57.28

44.32

35.62

27.28

22.66

46.2

48.8

53.1

54.1

56.7

59.4

59.4

67.2

31

JdA



xapakeTpuctku VRC

32



xapakeTtpuctku VRC

235

176

134

890

655

520

395

295

850

655

510

385

940

725

550

430

320

960

745

570

420

1000 06/MuUH

46.5

47.6

49.8

33

JdA



VRC

xapakeTpuctkn VRC

720 i 123.54

600 . 102.62 . 54.6

445 ! 7637 12600 ! 1.85 !

750 06/MuH

380 ,108.03 49

315 ' 90.04

535 102,62 1 12300 . 1.55 i 52.4

34




xapakeTpuctku VRC

1500 06/MuH

490

395

520

440

800

665

505

960

730

585

192.18

154.02

135.28

113.56

154.02

128.52

97.05

128.52

97.05

78.07

135.28

113.56

88.97

73.99

58.34

45.16

113.56

88.97

73.99

58.34

45.16

35.20

29.27

88.97

73.99

58.34

45.16

35.20

35

JdA



xapakeTpuctkun VRC
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xapakeTpuctku VRC

37

JdA



xapakeTtpuctkn VRC

1030 ' 221
1000 06/MuH
485 | 179.37 66
365 X 135.28
530 135.28 66.8
445 113.56
790 135.28 79 6
665 113.56
1020 128.52

73
770 97.05
1540 135.28
1300 113.56 774
1770 113.56
1390 | 88.97 8138

750 06/MuH

475 \ 135.28 701
400 ! 113.56
670 128.52 725
505 97.05
990 128.52 78.3
750 ' 97.05

38



xapakeTpucTtkm VRC

1500 06/MuH

900

765

174.19

147.32

164.34

126.91

174.19

147.32

115.82

86.34

126.91

102.71

79.34

63.00

126.91

102.71

79.34

63.00

49.16

36.52

102.71

79.34

63.00

49.16

36.52

79.34

63.00

49.16

36.52

27.88

125.1

127.7

130.4

137.2

138.5

145.3

159

39

JdA



xapakeTpuctkn VRC

168.6

198

213.5

243

253

40



xapakeTpuctkn VRC

JdA



xapakeTpuctkn VRC

149.1

850

430

2970

2200

1720 . 150.1

1350

1100

3220

2520

o 152.7

1600

3040

2310 154.4

1860

1000 06/MuH

685 1 17419 122.6
17419 .
147.32
164.34 .
126.91
164.34 04
126.91
126.91 s
102.71

42



xapakeTtpuctkun VRC

750 06/MuH
850 v 164.34
174.19
147.32
126.91

102.71

126.5

131.3

133.2

JdA



xapakeTtpuctkun VRC

1500 06/MuH

1320 | 17605

167.7
1050 | 140.28

1560 153.21 704
1260 123.93

2280 153.21

1850 123.93 177.2
1440 96.80

3140 153.21

2540 123.93

1980 96.80 . 180.5
1590 77.89

1280 62.55

4120 153.21

3330 123.93

2600 96.80 185.3
2100 77.89

4550 123.93

3560 96.80

2860 77.89 . 199

2300 62.55

1760 47.93

4330 86.52

3530 70.54

2830 56.55 . 206.8
2100 41.87

1710 34.23

4560 62.55
268

3500 47.93

JdA



xapakeTtpuctku VRC

8.71

22.37

16.56

11.99

8.71

26000

25900

25300

24300

23800

24200

24000

23300

21300

20100

21000

21100

19400

268

283.5

313

323

348
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xapakeTpuctku VRC

178.2

179.71

182

182.8

JdA



xapaketpuctkn VRC
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xapakeTpuctku VRC

1000 06/MuH

1750 v 153.21 + 40000 2.5 ' 170.4

1420 12393

2390 . 153.21 1748

1930 ' 123.93

3140 140.28

183
2350 105.13
3200 105.13 193
2640 ' 86.52 ' 40000 ' 1.65 '

750 06/MuH

1590 ! 153.21 . 173.2
2720 176.05
2170 140.28 175.5
3140 153.21

181.5

2540 ' 123.93

JdA



xapakeTpuctkn VRC

1500 06/MuH

2490 | 292.5

3270 |

2710 . 299

2220

5270

4130 . 313

3340

7190

5630

4560

3670 322.6

2860

2120

8200
358
373.5
382.5




xapakeTpuctku VRC

382.5

413

449

592

617

JdA



xapakeTpuctku VRC




xapakeTpuctku VRC

312.1

313.6

315.7

318.4

328.5

333.2

343

JdA



xapakeTpuctkn VRC

4840 196

3800 154

7490 222

5870 174 360
4720 ' 140 ' 65000 ' 1.55 '

1000 06/MuH
3700 V121460 ) 65000 ! 2.2 ! 305
3070 '+ 100.75
4830 v 12146 |

317.6

4010 100.75
6150 112.41
4980 ' 90.96 324.7

750 06/MuH
2490 121.46 287.5
4310 143.47
3370 112.41 304.2
5710 143.47
4470 112.41 310
3620 90.96
5340 100.75 399

4380 ' 82.61

53



xapakeTpuctku VRC

1500 06/MuH

6820

5520

4110

9930

8040

5980

13400

10800

8040

6140

4690

10800

8560

6520

4850

3780

12900

10200

7750

5760

4500

3430

13800

10500

7830

6110

4660

136.14

110.18

81.98

136.41

110.18

81.98

136.14

110.18

81.98

62.60

47.82

89.89

70.95

54.07

40.19

31.37

89.89

70.95

54.07

40.19

31.37

23.91

70.95

54.07

40.19

31.37

23.91

520.6

555

570.5

579.5

610

648

JdA



xapakeTpuctku VRC




xapakeTtpuctkun VRC

56

449.7

450.2

455

455.8

462.1

463.1

JdA



xapakeTpuctkn VRC

463.1

465.7

503.4

468.4

515.2

479.2

518.5

482.5
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xapakeTpuctku VRC

525
489
597
607.6
652
1000 06/MuH
5420 ' 136.14 463.6
4380 ! 110.18
6700 : 122.48
522.7
4920 ' 89.89
9140 , 122.48 542
6710 ' 89.89
750 06/MuH

58



xapakeTtpuctku VRC

1500 06/MuUH

8930

6690

12000

8990

14800

11100

8490

6550

4580

14400

11400

8750

6710

19500

15500

11900

9120

6100

19200

14700

11200

7520

17800

13700

9150

7000

5370

19300

122.39

91.65

122.39

91.65

122.39

91.65

70.38

54.29

38.02

100.22

79.75

61.02

46.79

100.22

79.75

61.02

46.79

31.30

79.75

61.02

46.79

31.30

61.02

46.79

31.30

23.95

18.37

54.29

115600

116000

114800

112500

111600

107800

103400

98500

91300

104100

101600

97700

93200

92700

92400

90700

87800

82200

84500

84600

83200

79100

77700

77800

75500

72800

69700

70200

753

768.5

798

808

850

988

1013

1101
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xapakeTpuctku VRC

71500
70400
1101
68400
64800
60800
62600
62400 1233
60500
52700
56700
57900 1306
57400
50800
52700 . 1626
53000
45300
1720
48500
39800

1769
44100

1972
36900

111500 801.1

115300

114100
802.1

116200

111100
113500 : 804.7

115600

60



xapaketpuctku VRC

116100

110700

114600

115300

115900

116400

112000

113700

114900

109400

112400

114000

115500

112000

114600

109900

112700

114500

111200

113500

109700

110700

112800

115000

110700

114100

109800

804.7

807.4

816.2

819.5

826

843

848.6

903

983.5

1005

1015

61



xapakeTpuctku VRC

14100 ! 107

107300

1000 06/MuUH

9130 ! 122.39 115500 1.95
734

6840 I 91.65 116000 2.6

16500 X 150.41 112900 1.10
11000 ! 100.22 115000 1.65 767

12 ' 8730 ' 79.75 115600 ¢ 2.1

14800 . 100.22 113700 1.20
802

11800 , 79.75 114800 1.55

18300 ! 100.22 112100 1.00
14500 I 79.75 111500 1.25 916

21700 | 100.22 105900 0.85
17300 ' 79.75 105500 1.05 927

13200 ' 6120 103300 @  1.35
750 06/MuH

115500

116000

113700

114800

62

JdA



xapakeTtpuctku VRC

1500 06/MuH

9850

13200

13200

19400

12600

21400

15200

11800

21100

16400

134.99

134.99

109.83

134.99

87.86

109.83

78.14

60.74

87.86

68.07

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

12400 51.77 150000

25700

19900

15100

31300

24200

18400

13000

32900

25100

17700

13900

39500

30100

21300

16700

11800

36600

87.86

68.07

51.77

87.86

68.07

51.77

36.61

68.07

51.77

36.61

28.77

68.07

51.77

36.61

28.77

20.32

51.77

150000

150000

145300

145300

143300

139100

131900

127100

126800

123200

119300

115100

117600

116700

114200

106000

105500

1103

1118.5

1148

1158

1198

1338

1363

1468

1588

1661

1966
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xapakeTtpuctkn VRC

108100

107400

104000

96400

99600

99800

97300

91700

91600

82400

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

1966

2060

2194

2312

801.1

802.1

804.7

807.7

816.2

JdA



xapakeTpuctku VRC

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

150000

819.5

826

843

852.6

1253

1253

1325.5

1355

1365
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xapakeTtpuctkun VRC

28200 150000

23800 150000 1365

17900 150000

38300 150000

32400 150000 1423

24400 150000

40000 150000

30100 150000 1594

36600 . 150000

1619

1000 06/MuH

734

10100  « 134.99 .+ 150000 3.2 '

14800 1 134.99 150000
1152

16200 ' 109.83 » 150000 1.95 '
750 06/MuH

13400 | 134.99 150000 751

1155

150000
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xapakeTpuctku VRC

1500 06/MuH

19900

15600

23700

18600

32200

25300

19900

43200

34800

27100

21200

48300

37900

29900

21600

46200

36400

26300

62800

49400

35800

25800

59300

42900

31000

24700

62300

45300

165.21

129.69

165.21

129.69

165.21

129.69

102.16

179.86

144.59

112.60

88.00

165.21

129.69

102.16

73.96

129.69

102.16

73.96

129.69

102.16

73.96

53.36

102.16

73.96

53.36

42.51

88.00

64.04

190000

190000

190000

190000

190000

190000

190000

190000

190000

190000

190000

190000

190000

190000

187700

190000

187100

180200

164100

166600

165300

160100

151300

154200

152200

148700

136000

141000
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140800

139100

134000

127000

130800

130700

127900

122800

114900

120500

119100

114900

107300

109500

108100

190000

190000

187300

190000

171000

190000

190000

190000

171100

190000

190000

190000

190000

xapakeTpuctku VRC

2496

2590

2724

2842

1623.1

1624.1

1626.1

1629.4

JdA



xapakeTpuctkn VRC

190000

190000

190000

190000

177600

190000

190000

190000

190000

190000

180200

190000

190000

183200

183200

190000

190000

190000

190000

181400

190000

190000

179700

190000

190000

190000

190000

1656,2

1659,2

1721

1665,5

1666

1764,6

1708,6

1820

1763
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xapakeTpuctkn VRC

47000 190000

1835.5
32100 190000
57900 176300
39500 190000 . 1865
24600 190000
47000 190000
29300 190000 1875
21600 190000
39800 190000 1933
29400 190000
49200 190000 2094
36300 ' 190000
52300 , 186100 . 2119

1000 06/MuH

24400 : 165.21 190000 1662
30100 165.21 190000 1776
23600 129.69 190000
35800 165.21 190000

1787
28100 129.69 190000

70



WHCTPYKLMA Mo ycTaHoBKe / aKcnayaTauum

MHCTpyKUuMs no ycTaHOBKe

MepepycTaHoBKOM peAyKTOpa HE06X0AMMO 03HAKOMUTLCA C NPUBEAEHHBIMU peKOMeHAALUAMMU:

1" Mo BO3MOXHOCTM 3alUUTUTE pefyKTop OT aTMoCdepHOro BO3AeNCTBUS U coflHeYHol paguaumnun. ObecneybTe
NPOCTPaHCTBO BOKPYI pefyKTopa AN eCTECTBEHHOMO BO3AYLLHOM0 OXNaX/AEeHWSA ero Kopryca.

2 [lpoBepbTe ypoBeHb 3a/IMTO0 Macfla No KOHTPOSbHOW Npobke, COOTBETCTBYIOLLEN AAaHHOMY MOHTa>XHOMY
MOMOXEHMUIO pefyKTopa.

3 PepyKTopbl MOCTaBAAOTCS NMPOU3BOAWUTESEM 3aMO0HEHHbIE MacioM. B ciydae gnutenbHoro xpaHenus (4-6
Mecqaues) peaykTopos 6e3 Macna, peKoMeHyeM nepef 3aJMBKOM Macia CMeHUTb BCE YTMIOTHUTEbHbIE MaHXXEeTbI
M KOMbLA, T. K. OHX MOFIN YyTPaTUTb 31aCTUHHOCTb.

4 TlpoBepbTe NPaBWUSIbHOCTb HaNpaB/eHWS BpaLLleH s BbIXOLHOMO Bana pefykTopa nepep, eroycTaHoBKOW.

2 MNepen cbopkol pepykTopa nmocpefcTBOM GnaHLEBOro KpenaeHWs NpoBepbTe AMaMeTpbl CONpsAraeMbix
feTanen, pasaMepbl ¥ HaanMyMe LUMOHOYHbIX CoeguHeHn. YbennTechb, 4To pa3Mepbl conpsaraeMbix AeTanen He
NMELT OTKIIOHEHWIA.

6 lNpoyHo 3aKkpenuTe pefyKTop Ha MexaHM3Me A9 UcktYeHns Bnbpaumi.

7  Tlepep yCcTaHOBKOW 31eKTpoaBuUraTens B pefyktop fobasbte Hebosblloe KONMYECTBO CMA3KM BO BXOLHOE
0TBEpCTMe YePBAYHOI0 Basia U Ha LLMOHOYHbIN Ma3. 370 06nerynt cbopky pefyKTopa v 3aLMTUT y3es 0T KOppo3un
BTeYEeHNe BPEMEHU.

8 [pn ycTaHOBKe Ha Baj peayKkTopa LUeCTEPHW, LIKMBA PEMEHHOW WM 3BE3[0YKM LIEMHOM nepepayu
HeobXxoAMMO pa3MecTUTb NX Kak MOXHO Biv>Ke K MOALLIMMHUKY pefykTopa, 4Tobbl n3bexxatb nosBaeHWs Ha Bay
N3rmbatoLLMX yCUInIA OT pafmanbHON Harpy3ku.

9 Ncnonb3ynTe pononHWUTeNbHOe KpenjieHWe Mpu UCMofb30BaHUM ABWUraTenen, KoTopble UMeT BEC Un
rabaput 60nbLWNIA, YeM yKa3aHHble B TabJIMYHbIX AAaHHbIX 4151 LAaHHOT0 UCMONIHEHWUS peyKTopa.

10 MpowussenmTe NpobHbIN Nyck MexaHM3Ma 6e3 Harpysok A NpoBepku UCMPaBHOCTU LeTanen n yNiaoTHEHNUN
(oTcyTcTBME CTYKOB, BUBpaLMi, BUEHWIA, mogTeKaHUA Macna uT. a.).

17 Mocne npobHoro nycka uycTpaHeHWs 3aMeYeHHbIX HeA0CTaTKOB NpoBepbTe paboTy peAyKTopa MoA Harpy3Kom
50 % oT HOMUMHanbHoM B TeyeHun 20 yacoB Ans NpnpaboTkM AeTanen MexaHmu3Mma.

12 Bce pgeTanu, HacaxuBaeMble Ha BbIXOAHOM Ban peaykTopa (WKuBbl, wWecTepHu, MydTsl 1 Np.), LOMKHBI 6bITh
AVMHaMuyecku cbanaHcnpoBaHsl.

MHCcTpyKuMa no skcnnyaTaumum

1 MMepep ncnonb3oBaHWEM peayKTopa NpoBepbTe ClefytollivMe NapaMeTpbl peyKTopa Ha COOTBETCTBME
TpebyeMbIM A5 [aHHOTO MeXaHW3Ma: rabapuT peflykTopa, nepefaToyHoe YNCI0, pa3Mep NPUCOeANHUTENbHbIX
dnaHues, Banos.

2 [lpu nycke MexaHM3Ma HarpyxamnTe pefyKTop NocTeneHHo, n3beras pe3Koro NOBbILLEHWS HArpy3Ku.
Hukorpa He 3anyckarTe peflyKTop C NOJIHOW Harpy3Kow.

3 3kcnnyaTaunoHHOoe obcnyxXunBaHne peaykTopa LOJKEH BbINOMHATL MePCOHa, 3akKpeneHHbI 3a faHHbIM
obopynoBaHueM.

4 0bcnyxunBaHue Npon3BOAUTL He paHee, YyeM Yepe3 10 MMHYT Nocse NosHOM 0CTaHOBKMW NPUBOAA.

9 [lepeyeHb OCHOBHbIX MEPOMPUATUIA:

npoTepeTb peAyKTop Uan 064yTb CXKaTbiM BO3JyXOM;

NPOBEPUTbL HAAEXHOCTb KPeneHUs CONPsiXKEHHbIX feTallel U MEXaHU3MOB;

NPOBEPUTL HaNlMyMe U YypOBEHb Macna;

NPOBEPUTbL TEXHUYECKOE COCTOSHME annapaTypbl 3aLLMThl;

NPOBEPUTbL HALLEXXHOCTb KPENIeHUs pefyKkTopa;

npv HeobxoaMMOCTM NPOM3BeCTU paboTbl MO yCTPaHEHMIO HEA0CTATKOB.
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pekoMeHayemMblie Macia

PeKOMeH,U,yeMbIe MapkKun macen

BP Enegrol
GR-XP 320

Shell Omala
S52G320

Mobilgear
600XP320

Castrol ALPHA
SP320

320 25 -15

MuHepanbHoe
penykTopHoe
Macno

320 24.1

BN
o1

@ npovssoauTens ocTasnAeT 3a CoBoit MPaBO BHOCKTE UIMEHEHNA B [laHHbIE, COMIEPHaLLIMECH B KaTanore.
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019 3aMeToK
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Oond 3aMeToK
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656064, Poccuna, AnTanckui kpaw, r. bapHayn, yn. Mpyaacosa, 4. 21

Ten./dakc: +7 (3852) 22-30-01, 29-90-02,
3. noyta: info@en22.ru, energo@en22.ru
canT: www.en22.ru






