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1. OBLLEE OMNCAHWE PEOYKTOPOB.

[ns yero npegHasHayYeHbl peayKTopbl

Ana paboTbl GONbLUMHCTBA MPOMbILMEHHbBIX MEXaHM3MOB TpPebyeTcs WUCTOYHUK MEeXaHW4YecKon
aHepruun. Yaule Bcero um CTaHoBUTCS anekTpoasuraternib. OH JOMKEH COrnacoBbIBaTbCA C KOHEYHbIM
MexaHM3MOM Mo BYyM NapameTpamM — CKOPOCTU U MOMEHTY Ha Bany Asuratensi. O6LenpoMbILLNEHHbIEe
anekTpoasuratenu obecneynBaoT OTHOCUTEMNBHO BbICOKYHD CKOPOCTb UM HEBOMbLUION MOMEHT. A
MexaHn3Mbl 06bl4HO HaobopoT TpebytoT BOMbLINX MOMEHTOB MPU HEBBLICOKUX CKOPOCTAX. VIMEHHO B
Taknx cuTyaumsx Heobxoaumo nNpUMeHeHne pegykTopa: OH NMOHMXaeT CKOPOCTb AfeKTpoasuraTens u
yBeNu4MBaeT MOMEHT BpaLLEeHuS.

OnekTpoaBuraTeny U peaykTopbl LUMPOKO UCMOSb3YHTCS B NMPOMbILIIIEHHON TEXHUKE, MO3TOMY
Npon3BOAUTENMN OObLEAMHSIOT 3TN [Ba dNeMeHTa B €AVHbI arperat, KOTOpbli Ha3biBaeTCs MOTOpP-

peayKkTop.

MNpuHUKMN paboThbl

MomeHT BpawleHna anekTpoaBurartend nepenaetca Ha BeAyulyr LWeCTepHHo, d)aKTVI‘-IeCKI/I
YCTaHOBJEHHYIO Ha Bany anekTpoasuratens. 5naro,u,ap;| 3y6an0My 3auenneHunto BpaLLl,aI'OLLl,I/IIZ MOMEHT
npe06pa3yeTc;| OAHUM UM HECKOJNTbKMMK BEOOMbIMW 3rieMeHTaMU, KOTOPble BOBD,GIZCTBleT Ha Ban
KOHEeYHOro MmexaHmama.

BbIxofHasi CKOPOCTb BpalLleHMs 3aBUCUT OT NapaMeTpoB ABUraTens v nepeaaTo4yHoro OTHOLEHUS
(nepegaToyHoro Yncna) pegykropa. [Ans nonyvyeHus noBbILLEHHONO KO3dduLMeHTa Npeobpa3oBaHns
(ANS noBbllWEHMA nepeaaToOdMHOro 4Yucra) MCMNomnb3ylTcs MHOrocTyneHyatele mogenu. Ecnu
HEeobXOAMMO CKOPPEeKTMPOBaTb CKOPOCTb, MOTOP-PedyKTop WHTerpupyetcs c npeobpasoBaTtenem
4acTOTbl UMV BapMaTopOM, KOTOPbIE PErYNUPYIOT ero 06opPoThI.

YCTpOWCTBO

PeoykTop cOCTOMT M3 Kopryca, Kyaa YKnaablBaeTcs YepBsvHasi, Unv uunuHapuyeckasi, unm
KOHMYeckasi, UNn NnaHeTapHasl, UM UHas nepefdada - 3aBUCUT OT TUna peayktopa. CywecTByloT
OOHOCTYMeHYaTble (COCTOsILLME U3 OAHOW Nepefayn) U MHOrocTyneH4aTble peaykTopbl (CocTosiLmne u3
ABYX, TPEX 1 Gonee nepeaad CoOOTBETCTBEHHO). OHM MOTYT COCTOSITb Kak U3 OAHOTUMHbIX Nepeaad, Tak 1
13 nepefay pasHoro Tuna — Takne peaykTopbl HasbiBatOTCA KOMOMHUPOBAHHbIE (LUMNMHAPO-YEPBSIYHbIE,
KOHU4YecKko-uunuHapuyeckue n ap.). Obiee nepeaaTodHoe OTHOLLEHME peayKTopa 3aBMUCUT OT Yncna u
TUna nepegau.

Ocu 1 Banbl ABMNAKTCA OCHOBHbIMM OTBETCTBEHHbLIMW AeTansMu, OT KOTOPbIX 3aBUCUT paboTta
mMexaHuama. [osToMy KX M3roTaBnmMBalT M3 MaTepuanoB C BbICOKOMW MEXaHWYECKOW MPOYHOCTHIO.
Takke B COCTaB peayKkTopa BXOAAT Barbl, MOALLUMHUKA, CanbHUKA U Tak garnee.

penyKTopbl SIBNSOTCA ca

HbIM Y3/10M U MOIYTL.\ lBaibca 2
4.c00cob - peaykTo G &/

OZIHOM KOPy&
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BTopow cnocob - pegykTtop, anekTpoaBuratesi U NPUBOAHOM MEXaHU3M YCTaHOBIEHbI Ha 00LLen
pame.

Ha obLuelt pame ycTaHOBNEHbI (CNeBa Hanpaeo) : anekTpoABuraTens, unuHapudeckmin pegyktop 1LY n Hacoc

KomnnekTytouive ansa pegykropos (noapobHee cM. yacTb Ne 5):

- nepexoaHas BTYIKa;
- nepexonHuk DRW;

- NPUBOAHON Bar: 04HOCTOPOHHWUI UMW ABYCTOPOHHWI;
- peaKkTMBHas LUTaHra;

- BbIXogQHOM conaHed;

- BXogHoOM chnaHed,.

Mpumepbl NpUMEHEHNS

PenykTopbl He3aMeHNMbI TaM, rae TpebyeTcs YTO-TO BpallaTh, CMELNBaTL, nepeasuraTe. loatomy
OHW C YCNexoM MNPUMEHSTCA B MalMHOCTPOEHUWN, CTPOUTENbCTBE, MeTannyprum npu pabote B
COCTaBe IEHTOYHbIX, LEMNHbIX, POSIMKOBbLIX KOHBEWEPOB, 3KCTPYAEPOB, Pas3fMYHbiX MOABEMHbIX
YCTPOWCTB, NPUBOAOB MWUIT U HOXHWUL, TPaHCNOPTUPYIOLWMX Tenexek, NpuMBOLOB MOBOPOTHbIX
MexaHV3MOB, XOO0BbIX BUHTOB 1 Tak Aanee.

2. OBWEE ONMMCAHME PEOYKTOPOB. YEPBAYHbIE.

MNpuHUMN paboThl

MoMeHT nepepaeTcs OT ABUraTensi Ha YepBAYHbIV BUHT, a farnee Ha 3yG4yaTtoe Koneco, HacaeHHoe
Ha BbIXOOHOW Ban peayktopa. Beaywym 3BeHOM ABNSIETCA YEPBAYHbIA BUHT, BEAOMbIM - YEPBAYHOE
koneco. YepBsaYHbI BUHT (YEPBSIK) — 3TO Ban pedykTopa Cc pe3bbaid Ha HEM. YepBsiyHOe Koneco — 3To
koco3ybuyaToe KOMeco Co creumanbHbIM Npog BAVIpY camoro peayktopa ABWKeHue
nepenaércs Mexay Banamu, nepexkpeLLys )0°.

9U
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Ecnun ogHol nepegaym HegocTaTovyHO, YTOObI 06ecneunTb TpebyeMoe nepegaToyHOE OTHOLLEHME,
MOHTUMPYIOT JOMONHUTENBHYIO Nepeaayy:

[dononHuTtenbHas YyepBaYHas -
nony4yaeTtcsi KOMOUHMPOBaHHbIN peaykTop DRW.

JononHuteneHas umnuHgpuyeckasa (npuctaeka PC) -
nonyyaeTtcs UMnuHapo-vepBsayHbii pegyktop PCNMRW.

MpenmyuiecTea, O6yCJ'IOBJ'IeHHbIe reomeTpMeﬂ N KNHEMATUKOW 3aLeneHns ‘-IepBFNHOIZ nepegadu:

yepBsiyHas nepegada obnagaeT 60MbLIMM NOTEHUMANOM CHWXKEHWUS 4acToTbl BpalleHust U
MOBbLILLIEHNSA KPYTALLEro MOMEHTa MO CPaBHEHMIO C ApYrMMn Tunamu nepegad. Takum obGpasom,
YyepBsAYHble penyKTopbl 0bGecnevnBaloT BbICOKOE MNepedaTtovyHOe OTHOLUEHWE MpPU CPaBHUTENbHO
HebonbLUMX rabapuTax;

0CcoBGEHHOCTL 3aLensieHns nepeaayn obecneymsaeT NaBHOCTb X04a U HU3KWI YPOBEHb LLyMa BO
BpeMsi paboTbl MOTOp-peaykTopa (YepBsiYHbIA Ban M YepBsYHAs nepefaya nepenarT ycunve Ha
BXOZHOW Barl, KOTOPbIA racuT MMMysbCbl BpallaloLero MoMeHTa U Takum obpasoM obecrnevmBaeT
HU3KMI YPOBEHb LLYMA);

CaMOTOPMOXEHWNE pedyKTopa Npu OTCYTCTBMU BHELLUHEro MOCTYNMEHUst 3Heprun (He BO BCEX
crny4vasx CuYMTaeTcs NPeuMmyLLecTBOM — CM. HUXenepeyucneHHble HepgoctaTku). B otnuumm ot
UMNUHOPUYECKMX N KOHUYECKUX TUMOB, MPUMOXEHME YCWUMUS K BbIXOQHOMY Bany He MNo3BonuT
NPOBEPHYTb MEXaHU3M;

KOMMaKTHbIe pa3Mepbl: peayKTop NpoLLe KOMNOHYETCS ¢ ABUraTenem 1 NpMBOAHbLIM MeXaHU3MOM,
3aHMMaEeT MeHbLLEe MecTa M NPOLLE MOHTUPYETCS, YeM, HAaNpUMep, LMIUHAPUYECKNA PEAYKTOP C TEM Xe
nepenaToyHbIM YACTIOM.

HepocTaTtku, 00yCcnoBneHHbIE reOMETPUEN U KUHEMATUKOW 3aLIENIEHMSI YHEPBSAYHOW Nepegaydn:

orpaHuyeHune no nepegaBaemon MowHocTn — o 15 kBT. Ecnu ecTb NOTpebHOCTL B peaykTope Ha
Bonee BbICOKYIO MOLLHOCTb, criegyet nogobparb UMNMHAPUYECKUIA peayKTop.

NOBbILLEHHOE TPEHNE CKOJTbXXKEHUA BUTKOB YEpPBAKa O 3y6bﬂ YyepBAYHOIo KoJieca. Kak cnegcrteue:

Harpes: M3-3a BbICOKOIo TpeHuda B 3auenryieHunun pa60Ta YepBA4YHOro penykrtopa
COonpoBOXOaeTCA 3HaYUTEIbHbIM HAarpeBoM, NO3TOMY A5lA Ny4dllero oxnaxageHuna peayktopoB KOPnycChbl
0ObIYHO N3rOTaBMMBAKTCA C pe6paMV|, KOTOpPbIE YBENMNMYNBAKOT MOBEPXHOCTb TEMITOOTAAYMN;

H13km KM no cpaBHEHMIO C ApYrMMuy TUNamMmu peayKTopoB;
pabouunii pecypc HUXKE, YeM Y LIUINMHOPUYECKNX PEOYKTOPOB;

CKNMOHHOCTb K 3aefaHuto TpebyeT um3rotoBneHus 3ybuyaTbiXx Konmec M3 JOPOrunx
AHTUMPUKLNOHHBIX MaTepuanos.

[NpumeHeHve
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Oco6EeHHOCTBIO YEPBSIYHOW NepefaYyn SsBnseTcs camoTopMoXeHne. Moatomy YepBsiyHble
penyKkTopbl (B COCTaBe MOTOP-peayKTopa) MOryT UCMONb30BaThCA Arlsi NPUBOAA MEXaHU3MOB,
KOTOpble TPEDYHOT BbICOKYHO AMHAMMKY pa3roHa U OCTaHOBKM, MPU 3TOM HET HEOGXOAUMOCTH
NPUMEHSITb AOMNONMHUTENbHbIE TOPMO3HbIE YCTPOMCTBA:

KOHBeNepbl, TPaHCMNOPTEPSI;
rpysonogbemHoe obopynosaHue (NOObEMHUKN);
NogbEMHO-TPaHCNOPTHOE 06opyaOBaHNE (TPAHCMOPTHbIE MaLUWHbI);

HacocHoe, filepeBo- 1 meTannoobpabarbiBatoLee obopygoBaHue (MeTannopexyLume
CTaHKu);

SKCTPYAEpbI;
OeToHOMeLLanku;
CUCTEMBbI MO HAMOTKE;

obpaboTka nnacTMacc v pesuHbl.

BAXHO: ecnu He TpebyeTca camoTopMoXKeHne, 1 Heobxoammoe nepegaToyHoe Yncrno 6onblue 25,
TO 3PPEeKTUBHEE M IKOHOMUYHEE MCMNOoSb30BaTh UUMNHOPO-YepBaAYHble peayktopbl. KM Takoro
peaykTopa OyaeT Bbllwe 3a CHET CHUXKEHUSI NepegaToOYHOro OTHOLEHUSA Ha YePBAYHON CTyNeHW. Takum
obpa3som, CHKaeTca NoTpebneHne aNekTPoIHepPrum 1 yBennineaeTca paboyumm pecypc peaykropa.

2.1 HEPBAYHbLIE PEOYKTOPbI ENERAL.

|_|p0I/I3BOD,CTBO peaykTopoB QHepan Havanock B 2014 roay MMEHHO C JaHHOTO TUNa peaykTopos. Ha
I0TCA B

NRW NMRW DRW PCNMRW

M3rotaBnmBalTCA N3 KA4E€CTBEHHbLIX MAaTePUAasioB:

Yepsskn (Barbl ¢ pe3bboi) NpoM3BOASATCA U3 LEMEHTUPYEMOM NErMPOBAHHON KOHCTPYKLUUOHHOM
ctanu mapku 20Cr (20X). Takasi cTanb UCNonb3yeTcs AN U3Aenuii, paboTaroLmx B YCIIOBUSAX M3HOCA OT
TPEHWS, K KOTOPbIM NPeabABNAOTCS TpeboBaHMS BbICOKON MOBEPXHOCTHOM TBEPAOCTM.

Takum o6pa3om, Bbicokas CTeNeHb TBEPAOCTU U MagKoCcTU paboumnx NoBepXHOCTEN BUTKOB YepBsika
obGecneymBaeT HambGOmNbLUYyD CTOMKOCTb 3yObeB YepBSYHbLIX KOMEC K M3HOCY U MOSIBIIEHUIO
MUKPOTPELLMH. [ToMUMo MeTannoobpaboTku YepBsik 4OMONHUTENbHO WNAYHT 1 nonupytoT. Beé ato
CNocoGCTBYET HaUMNyyLLEeMY Ka4yecTBy paboTbl YepBSAYHON Nepeaayn.
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Kopnyc n3 antommHms (030-090 rabapuTt) nnm dyryHa (110-150 rabapuT) narotaBnmeaeTcsi no
TEXHOMNOTMM NUTbSA NOA AaBneHnem. bnarogaps aToMy nonyyaeTcsi NOBEPXHOCTb KOPMYCHbIX AeTanen ¢
HW3KOWN NOPUCTOCTLIO U BbICOKOW NMOTHOCTbLIO . ATO ob6ecneyunBaeT arperarty BbICOKYH) MEXaHUYECKYHO
NPOYHOCTb N HAAEXHOCTb.

Bce pa3'béMbI KopnyCa M TOYKM BbiXOAa Balia M3 Kopnyca repMmetmnsmpoBaHbl KOHTAKTHbIMU
YNNOTHEHUAMU: CallbHMKaMK, YNOPHbIMU MNPYXUHHbIMW KOnbLaMU, 0-O6pa3HbIMI/I YNNOTHEHUNAMMN,
YNNOTHUTENbHbIMX NPOKNagKaMy. Tak nckn4aeTcsl BO3MOXHOCTb MOSIBIIEHUS WUCTOYHMKOB yTeyek
Macha 3 pegykTtopa, aTakkKe nonagaHua snaru v nbifin.

MCI'IOJ'Ib3By}OTCﬂ NOALUMMHMKM MNOBbILLEHHOM NPOYHOCTU.

MpyMeHsItoTCA NpU3MaTUYecKme LIMOHKMU CO CKPYrMeHHbIMM TopLaMm, pekomeHgoBaHHble FTOCT
23360-78.

[NpenmyLlecTBa:

Kpome npeumyLiecTB, CBOMCTBEHHbIX BCEM YEPBSAYHbIM pedyKTopaM, peaykTopbl OHepan
OTNNYaIOTCS CreayoLLMM:

Bbicokasi kMHemMaTtuyeckasi TOMHOCTb MepedaTovyHOro MexaHumama OGnarogaps cneuvanbHON
06paboTke YepBsKa - LEMEHTMPOBAHMIO.

MHorocnorHoe nakokpaco4HOE MOKPLITME NMO3BOISIET SKCMIyaTUPOBaTh PEAYKTOP Ha ynuLe noa
HaBECOM, He ornacasiCb KOPPO3UOHHbIX Pa3pyLLEHWIA.

N3HOCOCTOMKOCTb M OOMFOBEYHOCTb PEAYKTOpa, MOCKOSbKY B MPOM3BOACTBE MCMOMb3YHTCS
TOMNbKO KAYECTBEHHbIE MaTepuarbl U COBPEMEHHbIE TEXHONOTUN.

PenykTop He TpebyeT 06cnyXnusaHusl.
LLInpokunii BbIGOP KOMMNEKTYHOLLMX.

BanmosameHsieMbl ¢ JOPOroCcToSAWMMM UMMOPTHBIMKU peaykTopammn 6e3 notepu kadectea (SEW
Eurodrive, Motovario, Bauer, Bonfiglioli, Lenze, SITI nt.g.).

[Mpumepbl obnacTen NPUMEHEHUA:

O6paboTka gepeea, Mpamopa, CTekna co crneunduiecknmmn TpeboBaHUSIMU MO TOYHOCTU U
BanaHcy sKkcnnyaTaunoHHbIX XapaKTEPUCTUK U BbICOKOM 3h(PEKTUBHOCTH.

YnakoBka n 6yTVIJ'II/IpOBaHI/Ie, rae Tpe6yeTc;| ynpasneHune TEXHUKON N perynnposaHne MOLLHOCTHA
O60pyﬂ,OBaHI/IFI, KOTOpO€E OCTaeTCA HaaeXHbIM, TOYHbIM U ©e3onacHbIM Oaxe B YCroBUAX BbICOKUX
npon3BOACTBEHHbIX HArpy3oK npu l-Ipe3BbI‘-IaI‘/‘IHO C6aﬂaHCI/IpOBaHHOI7I NPOnN3BOAUTESIbHOCTMN.

Cucrtema ynpaeneHuna BpalleHnemM Kapycenu, rae Tpe6yeTc;| NOCTOAHHAA HMU3KaaA CKOPOCTb, a
TakKKe HageXHOCTb M BbICOKaA Nnpon3BoanUTESNIbHOCTb BO BpEMA pa60qero LnKna.

B nuweBOM NPOMBIWNEHHOCTM WUCMOMb3YHTCA B NpuBoAe 00OpygoBaHMS AN YNakoBKU
NPOAYKLUUN N NEHTOYHbIX KOHBEWEPOB Afs1 TPAHCMOPTUPOBKM (PPYKTOB U OBOLLEN B MeLUKA. YTOObI
MEHATb CKOPOCTb HAaMOMHEHUS YNaKoBKM B 3aBMCMMOCTW OT MOrpy3Ku/pasrpysku, MCMOSb3yTCH
MexaHW4YeCcKne BapmaTopbl C YHepBAYHbIMU peQyKTopamu.
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TEXHNWYECKME XAPAKTEPUCTWUKA

Penyktopbl

[abapuTbl

MNepenatoyHble yicna 5 (kpome rabaputo Boile 063); 7,5; 10; 15; 20; 25; 30; 40; 50; 60; 80 (kpome 025 rabapuTa)
100 (kpome 025 n 030 rabapuToB).

KpyTaLumin MOMEHT
MoLuHocTb

025, 030, 040, 050, 063, 075, 090, 110, 130, 150

0o 1 800 H/m

0,06 — 15 kBt
Motop-pegyktopsl NMRW moryT ocHawatbes Bapuatopom (UDT wunum UDL) u umnuHgpuyeckon
npuctaskon PC.

2.3. HEPBAYHbLIE PEAQYKTOPbI ENERAL - DRW.

[ByxcTynenuyatbin pegyktop Tuna DRW nnancrannaaz nBoli KOMOMHALMIO U3 OBYX PEOYKTOPOB
Tnna NMRW.
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2.4. UMNNHAPO-YEPBAYHBLIE PEQYKTOPBLI ENERAL - PCNMRW.

KombuHaums yepBsdHom nepegadm u uunumHgpudeckon B peayktope PCNMR 3HaumTenbHo
apheKTUBHEE MO CPABHEHUIO C peaykTopamu, B KOPMyce KOTOPbIX TOMBbKO YEpBSAYHbIE nepenaydu.
Linnungpuyeckas nepenada sensieTcs 6bICTPOXOAHON, a YepBAYHasA nepeaaya - TUXOXOAHOMN.
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(ER’E RAL Penyktopbl

ENERGY ALLIANCE
V)

MNMPUCTABKA PC ENERAL

TEXHNWYECKUME XAPAKTEPUCTWKA

Tun npucrasku PC lNepeparodHoe vuncno

PC063 3
PCO71 3
PC080 3
PC090 243

[Tpumepbl NPUMEHEHUS:

MpuBoabl Ans obopyaoBaHNS C HEYACTbIM U3BMEHEHNEM CKOPOCTW.
Mpeccobl.
[MoBOpPOTHbIE CTOSbI.

YrnoBble TpaHCnopTepbl U Tak ganee.

3. OBLWEE OMMCAHVE PEAYKTOPOB. LWNNNHOPUYECKUE.

MNpuHUKMN paboThl

Lunuugpuyeckuii peayktop npeacTtaenser cobGoil OogHy WM HECKOMNbKO MocrenoBaTenbHO
COEOMHEHHbIX UUMMHOPUYECKUX Mepedady BHYTPM odHOro kKopnyca. BxoaHoW u BbixogHoW Banbl
coeauHSAOTCA C ABWraTernieM 1 npuMBOAHLIM MEXaHM3MOM cooTBeTcTBeHHO. Ocu BanoB ABurartens u
pefyKTopa pacrofioXeHbl B OAHOW MrockocTu. LlunuHaopuyeckas 3yGuaTas nepefada - aTo napa
3yb4aTbIX KONec, HaXoASALLMXCS B 3aLeNNEHNM APYr C APYTrOM.

LinnnHgpuyeckasn nepenaya
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(ER’E RAL PenykTopbl

ENERGY ALLIANCE
V)

MpuHUMN paboTbl 3aknYaeTcs B Nnepefaye BpalleHusl OT Bana afekTpoasuraTensi Ha nepBUYHbIV
Ban, fanee Ha 6rnok 3yb4aTbix nap, a NOTOM Ha BbIXOAHOW Ban peaykTopa.

U,I/IJ'IVIH,D,pVILleCKVIe penykTopbl B 3aBUCUMOCTU OT PACCTOAHUA MeXOYy OCAMU BbIXOAHOIO U BXOOHOIO
BanoB ObIBatOT COOCHLIMU 1 HacaaHbIMU (C napannenbHbIMU BaJ'IaMVI).

MpenmyuiecTea:

rlpOCTaFI M HagexHasa KOHCTPYKUUA, HE Tpe6y+ou_|,as=| oxnaxageHwus.

BpaLu,eHwe TUXOXOAHOro BaJia B pa3Hble CTOPOHbLI. HOSTOMy unnnHgpuyeckmne penykTopbl
NPpUroaHbl Anda pesepCuBHbIX N OAHOHAaMNpaBl1eHHbIX PEXNMOB 3KCMJ1yaTtauuun.

Bbicokne nokasatenu K14 (6onee 90%) - umnuHapuyeckne pepykTopbl 3HEPreTUyeckn
3KOHOMWYHbBI M Masio HarpeBaloTCH, MOCKOMbKY MOYTU BCS 3HEpPrnsd nepemaétcs OT MCTOYHMKA K
NPUBOAHOMY MEXaHN3My, a He paccenBaeTcs.

Bonbluoe pasHoobpa3une 3ybuaTtbix Nnepeaay No3BonsieT nogobpatb peayKkTop ¢ nepenaToyHbIM
OTHOLLEHMEM, Hanbornee GnMn3KNm K Tpedyemomy.

Bbicokasi HarpysoyHasi cnocobHOCTb - LMMUHAPUYECKME pedyKTopbl CNocobHbI NepenaBaTb
GonbLUY0 MOLLHOCTb NoYTK 6e3 NnoTepsb.

Huskuin NiodT BLIXOQHOMO Bara, No3TOMY KMHEMAaTUYeCcKasi TOYHOCTb BbillE, YEM Y YEPBAYHbIX
PEefyKTOpOB.

O6paTVIMOCTb npu nobom nepenarto4yHoM 4ucrie, MHa4de roBops4, - OTCyTCTBME CaMOTOPMOXEHUA.
Y ntoboro UMITNMHOPUYECKOro peaykrtopa MOXXHO NPOBEPHYTb BbIXOQHOW Bar.

Hepocratku:
YpOBEHb LLyMa BblILLE, YEM Y YEPBSAYHbIX PEAYKTOPOB.
O6patmmocTb (He obnagatoT 3 HEKTOM CaMOTOPMOXKEHUS, KaK YePBAYHbIE PEOYKTOPbI).

CTOMMOCTb BblILlE MO CPABHEHUIO C YEPBAYHBIMU peayKTopamu (Mo NPUYNHE MHOW TEXHOMOrMK
cbopkn).

[Mpumepbl NPUMEHEHUS:

B cTpouTenbHON MpOMBbIWNIEHHOCTU Ansi NpuBoga 06GOpyaoBaHWS ANs NepeMeLleHus u
CMelLVBaHUsl pacTBOpoB/6eToHa/LleMeHTa, KpaHOB, CTPOUTENbHBLIX MOABEMHUKOB, MM TOBbLIX CUCTEM.

LmnuHgpuyeckue peaykTopbl YBepeHHO paboTatoT npu HepaBHOMEPHbLIX Harpy3kax U 4acTbiX
cTapT-cTonax. [1osToMy Mx NPMMEHSIOT B NPMBOAAX MaLLMWH C MyNbCUPYIOLLMMU Harpy3kamm Ha paboumx
opraHax (apo6unok, usmenb4nTenen, LpeaepoB 1 NPoYmnX).

MNooxoaaT ons SKCMnJ1yataynn B KapbepPHbIX paspa60T|<ax N LEMEHTHOM NPOMbILLUITEHHOCTHN.

Wcnonb3ytoTcs Anst aTTpakumMoHoB - GalleH BpalleHust u nageHuns Twist Drop, roe ckopocTb
ABUMXEHUS He MNOCTOsIHHA W HabnwpgalTcs BbiCOKME MUKM MOMEHTa BpauleHus. Noabem
OCyLecTBNsieTcss C MOMOLbI FMAPOAMHAMMYECKOro LMNUHApaA, BpalweHue obecneynBaeTcs
LUMNUHAPUYECKMM MOTOP-PEayKTOPOM, YCTaHOBMEHHbIM B LEHTPE KOHCTPYKUMM, NepemMellaemon
Korecamu, pacronoXeHHbIMU Ha penbCee.

OrpaHuyeHni K NPUMEHEHWNIO UUNMHAPUYECKUX PEeOyKTOPOB HET, KPOME YCMOBWUMWA, B KOTOPbIX
uenecoobpasHee NpUMeHWUTb Apyrve Tunbl peaykTopoB. Hanpumep, ecnu Tpebyetca yrnosas
KOMMOHOBKa NpuBoga unn HeobxoamMmMo 6onblloe nepefaTovyHOe YMCHO B COMETAaHUN C HEGOMbLUMMM
rabapuTtamu, ny4lle NCnornb30BaTb YePBAYHbLIN PEAYKTOP.

12



[ER’E RAL PepykTopbl

ENERGY ALLIANCE
V)

3.1. UMNMNMHAPUYECKWE PEOQYKTOPbI ENERAL.

FC RC

LiunuHapuyeckue pegykTopbl QHepan N3roTaBnnBaloTCs U3 Ka4eCTBEHHbIX MaTepUaros:

TRC

Banbl 13 KOHCTPYKLUWMOHHOW nerMpoBaHHOM cTanun mapku 40X, KoTopas mcrornb3yetca ans
aetanen, TpebytoLmx NOBbILLEHHOW NPOYHOCTU. Banbl nogsepratoTcst kKapboHU3aLmMm 1 HUTPUPOBAHMIO
(TBepmocTb 3ybuoB HRC56-62). lNocagoyHble NOBEPXHOCTM BanoB LWAMGYHTCS.

3ybuaTble Koneca BbINOSIHEHbI, U3 KOHCTPYKLUMOHHOW rerMpoBaHHon ctanu mapku 18XIT.
OTnuyaetcss NOBLIWEHHOW MPOYHOCTbIO, BSA3KOCTbIO CEePAUEBMHbI M BbICOKOW MOBEPXHOCTHOWN
TBEpPAOCTbIO, MO3TOMY pekoMeHAoBaHa Ans AeTanen, paboTalowux nof BO3AeWCTBMEM YAAPHbIX
Harpysok.

Kopnyc BbinonHeH un3 anmtomuHuss (TRC) wunum dyryHa (RC m FC) no TexHonorum nutbs nog
AaBrneHnem, kotopasi 06ecneynBaeT MEXaHUYECKYH MPOYHOCTb MOBEPXHOCTU KOPMYCHBLIX AeTaneu:
HWN3KY0 NOPUCTOCTb U BbICOKYHO NAIOTHOCTb .

Bce paS'béMbl KOprnyCca M TOYKM BbiXOAa Balla M3 Kopnyca repMetmn3npoBaHbl KOHTAKTHbIMU
YNNOTHEHUAMN: CalibHMKaMW, YNOPHbIMU MPYXUHHbIMW KOlbUaMu, 0-O6pa3HbIMI/I YNINOTHEHUNAMMU,
YNNOTHUTENbHbIMU NPOKNagKaMy. Tak nckrnoyaeTcs nosiBfieHMe NCTOYHNKOB yTeyeK Macra, a Takxe
nonagaHue Bnaru v nbinn.

[MpucoeguHuTensHble pa3mepsbl peaykTopoB ENERAL yHMdULMPOBaHbI — NO3STOMY NOAXOOAT AN
3aMeHbl ycTapeBLlero, CHATOro ¢ npouspoactBa obopyaoBaHUSA, TakK Xe MOryT 3aMeHWUTb
AoporocTosume uMnopTHble peayktopbl 6e3 notepu kavectsa (SEW Eurodrive, Motovario, Bonfiglioli,
Lenze, SITInT.a.).

3.2. UNNTMHAPUYECKWI E PEOYKTOPbI ENERAL - FC.

TEXHUNYECKNE XAPAKTEPUCTUKIA
MabapuThbl 027, 037, 047, 057, 067, 077, 087, 097, 107, 127, 157
MNepepatoyHble uucna ot 3,77 po 287,71
Kpytawmin momeHT  go 22 500 H/wm
MoLuHocTb 0,12 — 200 kBt

KOHCTPYKTUBHbLIE MCNOSTHEHNS:
Ha nanax;,
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[El:l RAL PepykTopbl

ENERGY ALLIANCE
V)

NpuMeHeHne: cuctemMbl TPaHCMOPTUPOBKM, LEeMnHble TpaHCropTepbl, Mpecchl, 3KCTpyaepsl,
LLUHEKOBbIe TpaHCNopTepbl, NopTarbHble KpaHbl M Tak ganee.

3.3. UMIMHAPNYECKME COOCHbIE PEOYKTOPbI ENERAL - RC.

BHyTpu kopnyca pegyktopa RC 06b14HO 2-3 cTyneHun. Kopnyc BbINOMHEH U3 YyryHa.

RC

TEXHUYECKUME XAPAKTEPUCTUKNA

FabapuThbl 007, 017, 027, 037, 047, 057, 067, 077, 087, 097, 107, 137, 167
MNepenatouHble umcna ot 1,30 go 289,74

Kpytawmii momeHT  go 23 200 H/wm

MoLuHocTb 0,09 — 160 kBt
KOHCTDVKTI/IBHbIe NCMNOJTIHEHUA.
Ha nanax;
donaHueBoe;

d)J'IaHU,eBOG M Ha nanax.

MNpumeHeHue: MeLuanku, GrneHaepbl, MUKCEPDLI M Tak aAanee.

3.4. UWNMMHAPUYECKUWE COOCHbBIE PEAYKTOPbI ENERAL - TRC.

lNMomMrMo ananasoHa nepeaaToyHbIX YMCer, MaTepuana kopnyca, npucoeanHUTENbHbIX Pa3MepoB U
rabaputos, pegykTtopbl Tuna TRC otnnyaeT ot RC Hannuune BbixogHOro hrnaHua n cbEMHbIX nan. Kopnyc
BbIMOSTHEH U3 aNtOMUHUS.

TRC

TEXHWYECKWE XAPAKTEPUCTUKM
[abapuThbl 01, 02, 03, 04
MepepatoyHble yicna ot 3,66 go 58,09
KpyTawmin momeHt  go 556 Him
MoLuHocTb 0,12 — 4 kBt
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ENERGY ALLIANCE
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4. OBLLEE OMMNCAHUE PEOYKTOPOB. KOHNYECKO-UMNMHOPUYECKKE.

MNpuHUMN paboThl

KOHVI‘-IeCKO-LI,I/IJ'IVIHLI,pVI‘-IeCKVIIZ penykTop nepenaet BpalleHne Mmexay asymMma nepneHankynapHbiMn
Banamu (HBJ'IFIeTCFl yFJ'IOBbIM) CrnomMoLlbko 3y6‘-|3TbIX N KOHU4YeCKunx nepenady.

lMockonbKy nepegaToyHOE OTHOLUEHME KOHUYECKOW CTYMEeHW HEBENWKO, ero MnoBbiwaloT 3a CHET
nobaBneHns UMnuHOPUYECKON CTYMEHU, WU MNOMydatT KOHUYECKO-LUITMHOPUYECKUA PedyKTop.
lMocKomnbKy Harpy3odHas CrocOOHOCTb KOHWMYECKOW Mepedayn HWKe, Yem Yy LUWUNMHOPUYECKON, eé
rabaputbl 6onblme. NoaToMy Ons yMeHbLUeHUsa rabapuToB peaykTopa peKOMeHOYyeTCs KOHUYECKYHO
CTYMeHb MCMoNb30BaTb B KavyecTBe ObICTPOXOAHOW. KOHUYecKo-umnuHapuyeckne peayktopbl MOryT
ObITb ABYX, TPEX- Y MHOTOCTYNEeHYaTbIMU.

KoHunueckasn nepegava

[MpevmyLlecTBa:
Boicokun KI[, (He meHee 0,94 npu nto6om HanpasneHnm 1 CKOPOCTU BPaLLEHUS).
CnocoBHOCTb K NPOAOIMKUTENBHONM paboTe C TSKENOoW Harpy3kom U 4acTbiM CTapT-CTOMNOM Kak B
OQHOM HanpaBneHuu, Tak n B pesepce. [Npn 3TOM COXpaHAOT BbICOKYH MOLLHOCTb MeXaHu3ma.
Bnarogapsi cBoen KOHCTPYKUUWN SBASIOTCA NOYTUM HEU3HAWMBaeMbiMU N He TpebytoT GonbLunx
3aTpaT Ha TexHMYeckoe 0bCcnyxmBaHue.

Hepnocratku:
Mo cpaBHEHMIO C OCTanbHbIMW TUNaMM pPenyKTOpPOB CTOMMOCTb Bbille, MOCKOSbKY Mpwu
N3rOTOBNEHUN KOHWYECKUX KOMNEC TpebyeTcs MOBbIWEHHAsl TOMHOCTb, @ Takke 0cob0 To4Has
perynmpoBka camoro peaykropa.

Ha Banbl KOHMYECKON nepegayn OevCTBYHOT MOBbLILEHHbIE pagMarnbHble U OCEBbIe Harpysku,
NO3TOMY KOHUYeCKasi nepeaaya nepeaaéT MeHbLLYH MOLLHOCTb MO CPaBHEHMHIO C LUINTMHAPUYECKOW.

[MpumeHeHue:
LlenHble TpaHcnopTepsbl, KOHBeNEePb! (NSIUTOYHbIE, IEHTOYHbIE).

MoabéMHble MexaHM3Mbl (FPy30Bble NOAbEMHUKWN, XO40BbIE MPUBOAbLI M NMPUBOAbLI NOABEMHUKOB B
TPaHCMNOPTHO-CKINaACKUX CUCTEMAX, HOXKHUYHbIE NOABbEMHbIE CTOMbI).

MeTtannyprudeckasi NpOMbILLNIEHHOCTb U OBpaboTka MeTannoB, rae Heobxoammo, 4TOoObI
npvBoabl obecneymnBany BbICOKYH NPOM3BOAMUTENBHOCTb NP HEMOCTOSIHHBIX CKOPOCTAX ABWMXEHMUS U
BbICOKMX MaKCMMarbHbIX KpyTAWMX MoMeHTax. [Mpu TakuMx npoueccax, kak ¢hopMoBKa meTtanna,
ropsiyas M XonopHas npokaTtka, packaTka B JIMCT BakHa KOMMAKTHAsi KOHCTPYKUMS KOHMYECKO-
LUUNUHOPUYECKOro peayKTopa, NMOCKOMbKY, Kak NMpaBuo, OH YCTaHaBMMBAETCS BHYTPWU UIKM CHapYyXu
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ENERGY ALLIANCE
V)

B BymakHon 1 nonurpadn4eckom NpOMbILLIEHHOCTU KOHUYECKO-LUMITMHOPUYECKME PeayKTopbI
NPUMEHSIOTCA NS ynpaBneHns nevatbto. [1na aton 3agavv Hanbonee BaXKHbl NMPOM3BOAUTENBHOCTD,
YCTONYMBOCTb K BHELLHUM Harpy3kam 1 BO3AEeNCTBUIO arpeCCUBHbIX XKUAKOCTEN (YepHUNa, Knen).

4.1. KOHUYECKO-UMNMMHOPUYECKWE PEOYKTOPbBI ENERAL - KC.

Vcnonb3yemble Mmatepuansi:

Banbl n3rotaBnmMBalOTCs U3 KOHCTPYKLMOHHOM NermpoBaHHOW ctanu Mapku 40X, koTopasd
ncnonb3yeTca Ans getanemn, TpedyoLmx NOBbILLEHHON NPOYHOCTU. NocagoyvHbIe MOBEPXHOCTY Banos
wnudyroTcs.

BuHTOBBIE 3yD4aTble Koneca Npom3BOAATCS U3 KOHCTPYKLMOHHOW NErmpoBaHHOM CTanm Mapku
18XI'T n nogBepratoTcs kapboHu3aumm u HUTpupoBaHuto. CTanb SaHHOW Mapku OTnnvaeTcs
MOBbILLEHHOW NPOYHOCTBIO U BA3KOCTBIO CepALEBMHbI, @ TaKKe BbICOKON NMOBEPXHOCTHOM TBEPAOCTLIO,
NMo3TOMY pekoMeHA0BaHa An1s AeTanen, paboTaloLlmx nog 4eNCTBUEM YAAPHbIX HArpy3oK.

Kopnyc BbIMOJTHEH U3 YyTryHa Mo TEXHONOINMn rNnTb4A nog gaBlieHnem, KoTopas obecneunBaeT
MexXaHN4YeCKy0 MPOYHOCTb MOBEPXHOCTU KOPMYCHbIX aetanemn: HU3KYHO MOPUCTOCTb U BbICOKYH
MNOTHOCTb.

Bce pasbémbl Koprnyca M TOYKM BbiXOAa Bana M3 Kopryca repMeTu3npoBaHbl KOHTAKTHLIMU
YNNOTHEHUSIMU: CalNbHUKaMW, YMOPHBIMU MNPYXUHHLIMK KonbLamu, 0-06pasHbIMK YMNOTHEHUSAMMU,
YNNOTHUTENbHBLIMW NpoKnaakamu. Takum 06pa3om, UCKMOYEHO NOSIBIIEHNE yTeYek Maca u3 peaykropa
1 nonagaHue Bnarv v nbinmn.

Peﬂ,yKTOpr YKOMMNMEKTOBaHbI NOALLNMHUKaMK NOBbILLEHHON NPOYHOCTU.

— Wcnonbaytotcs npuamatmyeckme LWNOHKM CO CKPYNeHHbIMU Topuamu, pekomeHaoBaHHble FOCT
23360-78.

[MpenmyLiecTBa:

— Bnarogaps BbiIcokoMy ka4ecTBy Npoun3BoacTBa v 06paboTkm Kaxaon Aetanum (0cobeHHo 3ybyaTon
nepefayn 1 KOHUYECKOM Napbl) peAyKTOPbl AHepan oTNnYalTCs:

* MakCMmalsibHO TOYHbIM 3y6‘-IaTbIM cuenneHnem;

* BbICOKOMW OCEBOW W pagnarnbHOW Harpy3o4YHOW cnocobHOCTbio. Ban yctonuus Kk
AedopMaLlmmn OT pagavarnbHOW Harpysku, YTO MUHUMMU3UPYET BEPOATHOCTb HapyLUeHUs 3auenfeHus
KOHMYeCcKoM napbl. B pesynbsrate KOHMYECKO-UUIMHOPUYECKMe peayKTopbl CTaHOBATCA eLwé n 6onee
[ONrOBEYHbIMMN.

OnTtumanbHoe coveTaHne YPOBHA Ka4yecTBa U LIEHbI.

MNpucoeguHuTeneHble pasmepbl pegyktopoB ENERAL yHUdbMLMPOBaHbI — MO3TOMY NOAXOAAT A4
3aMeHbl ycTapeBLIero, CHATOro ¢ npomu3BoactBa obopyaoBaHWUA, TakK Xe MOryT 3aMeHWUTb
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ENERGY ALLIANCE
V)

M3HOCOCTONKM 1 AONTOBEYHbI: B npon3BoACTBE UCMOJb3YHTCA TOJIbKO Ka4eCTBEHHbIE MaTepuarnbl
M COBPEMEHHbIE TEXHOJ10TUN.

npOCTaﬂ M HageXHaa KOHCTPYKUUA He Tpe6yeT 06CJ'Iy)KI/IBaHI/IFI, Jlerka B aKkcrityataumin.

LLnpokuii BEIGOP KOMNIEKTYOLWUX (BXOAHBIE U BbIXOAHbIE hriaHLbl, Basbl, PEaKTUBHbIE LUTAHIH,
BTYIKU, NEPEXOAHUKN).

TEXHUYECKUWE XAPAKTEPUCTUKN

[abapuTbl 037, 047, 057, 067, 077, 087, 097, 107, 127, 157, 167, 187
[NepenatoyHble vmcna ot 5,31 go 179,86

KpyTawmin momeHT o 62 800 H/m

MoluHocTb 0,12 — 200 kBt

KOHCTPYKTMBHbIE NCNOJTHEHNSA:

Ha nanax;

C BbIXOAHbIM Barom;

C NyCTOTENbIM Banom;

C BbIXOAHbIM chraHuem;
06beANHEHHBLIN TUMN UCTONHEHUA.

5. KOMIMJIEKTYIOWWE ON1A PEOYKTOPOB.

®0TO HAMMEHOBAHWE HA3SHAYEHWE

I'Iepexon,Haﬂ BTYIKa KOMI'IeHCI/IpyeT pasHnLy B
anameTpe BXOOHOro sana
asuratena n HapyxHoro

\ AvamMeTpa BXOAHOro dnaHua
peoyktopa NMRW.

MepexogHnk DRW CoepnuHsieT mexxgy cobon apa
peayktopa NMRW.

BbixogHown Ban: Mepenaét MOLWHOCTL Ha
OOHOCTOPOHHMI (Ha poTo) unn ~ NMPUBOAHOW MEXAHWN3M.
OBYCTOPOHHUN

oo
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) ENERGY ALLIANCE

-
dO0TO HAMMEHOBAHWE HASHAYEHWE
BxogHon donaHey Mo3BongeT MOHTMpPOBATb
peayktop NMRW k
anekTpoasuraTento.

BobixogHon donaHel (FA, FB, FC,  lMo3BonsieT yHuBepcanbHo
FD) MoOHTMpoBaTb pegyktop NMRW
kK 06opynoBaHuio.

YTOYHANTE Hanu4mne Toro unm
WHOro Tuna craHua B
3aBUCMMOCTU OT rabapuTa
pegykTopa.

BapwuaTtop (UDT/UDL) MpegHasHaveHbl AN nNnaBHOro
BeccTyneHyaToro M3sMeHeHus
CKOPOCTW BpaLLeHus
BbIXOQHOrO Bana.

UDL - antoMUH1EBbLIN KOPMYyC.
UDT — 4yryHHbIN KOpryc.

PeakTnBHag wraHra KomneHcupyeT peakTuBHbIN
KPYTALLUA MOMEHT,
OEeNCTBYHOLLMIA Ha peayKTop
NMRW co cTopOH®bI
METaIMOKOHCTPYKLUUK, Ha
KOTOPYH OH CMOHTUPOBAH.

LnnnHgpuryeckasa npuctaska YcTaHaBnMBaeTCs B peayKkTop
PC NMRW ans noBbllLeHUs ero
3P eKTUBHOCTH.
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