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BBEAEHWNE
]

O6nacTb NpUMEHeHuUs:

nepeHOCHble aNneKTpoarperatbl U nepegBuXHblie 3N1IEKTPOCTAHUNN NPpeacTaBnaloT cobo KOHCTPYKUWMIO, B COCTaB
KOTOpOI?I BXOoOuT I'IepBI/I'-IHbIﬁ Apurartesib BHyTPEHHEro CropaHua n reHeparop, Bblpa6aTblBaI0LLl,I/ll‘/Jl ANEKTPN4eCTBO.
Takue nspenus LLIMPOKO NPUMEHAIOTCH B Ka4eCTBE OCHOBHbIX NCTOYHUKOB 3JIEKTPO3HEPI NN B YCNTIOBUAX OTCYTCTBUA
LLEeHTPaNnN30BaHHOIO SﬂeKTpOCHHG)KeHI/Iﬂ, a TakKXe B Ka4eCTBe pe3epPBHbIX NCTOYHUKOB NMpun aBapI/IVIHOM OTCYTCTBUA

TOKa B 3JIEKTPOCETH.

Mo6UNbHOCTb, MPOCTOTa KOHCTPYKLMM U IEFKOCTb 3KCrlyatauum AenarT NX He3aMeHUMbIMU NMOMOLLHUKaMMK
B TAKNX OTPAC/SX Kak CeJIbCKOE XO3ANCTBO, CTPOUTENIbCTBO U BO MHOXECTBE APYrux chep YenoBe4eCcKoii
[esTenbHOCTU, rae Heo6XxoAMMO NPUMEHEHME NPOMbILLIEHHONO 1 GbITOBOIO 3/1eKTPO060PYA0BaHMS.

COCTAB 3JIEKTPOATIPEIrATA

Pama \

Asuratensb

AmMopTn3aTopbl

KomnoHoBka

[lBuratenb 1 reHepaTop coeauHeHbl B eanHbIn 610K,
3aKperneHHbI Ha paMe NocpeacTBOM aMopPTN3aTOPOB.

leHepaTop kpenuTcs K dnaHLy kapTepa gsurarens
6ontamu.

Mepepaya KPyTALLErO MOMEHTA OT ABUraTens
K reHepaTopy OCYLLECTBSETCS Yepe3 KOHMYECKOE
conpsiXXeHre poTopa reHeparopa u Bana asuratens nméo
NoCpPeACTBOM 3/IACTUYHOIO AMCKOBOr0 COEANHEHNS.
Mpn aToM 06pasyeTcst CaMOLEHTPMPYIOLLASCS
TPEXOrnopHasi CXeMa Ha LUapUKOMOALLNMHUKAX,
O[IMH N3 KOTOPbIX HAXOAMTCS HA KOHLE poTopa
reHeparopa, APYroi - Ha KOHLLE KoJieHBana ABurartens
CO CTOPOHbI MYCKOBOIO YCTPOMCTBA. [IPOMEXYTOUHbIN
NoALINMHMK YCTAHOBJIEH Ha BbIXOAE Bana oTbopa
MOLLHOCTK ABUraTens. Ha kopnyce reHepaTtopa
yCTaHoBEH 610K C annapaTypoi, B KOTOPOM PasMeLLEHbI,
B 3aBMCMMOCTM OT MOaUdUKaLMLM S/1IEKTPOPa3bEMbI
~230/400 B, knemmbl =12B, TepMOMarHuTHble
npenoxpaHntenn. Hap asuratenem pasmeLleH TOMIBHbIN
6ak ¢ 3anopHbIM kKpaHMkoMm. bazoBas KOHCTPYKLMS
OM3esbHbIX aneKkTpoarperaToB cpeaHei 1 60JbLLIO
MOLLLHOCTM BKJIIOYaET B ce6S1 NaHesnb ynpasneHns
C npnbopamun KOHTPONS ABUraTeNs 1 reHepaTopa.
TonnmBHbIN Gak BCTpanBaeTCs B pamy.

JononHuTensHO NOCTaBNSETCS KanoT, cuctema
OMCTaHUMOHHOrO yNpaBfeHns 1 aBTosanycka, waccu, 3ull.

TonnmneHbI Bak

-

leHepaTop

—

Adsuratenn

XapakTepun3yloTcst BbICOKVMM YPOBHEM
NPOM3BOAUTENBHOCTU, HAU3KUM LLYMOM,
3KOHOMWYHOCTbBIO N NPOCTOTOM
B aKCMyaTaumnu.

[Buratenu nMelT COBPEMEHHbIN On3aiH
1 BbICOKOE TEXHOJIOMMYECKOe Ka4yecTBO,
yO0BIETBOPSIIOT BCEM CYLLLECTBYIOLLMM
TpeboBaHMSM MO YPOBHIO LLyMa U BbIXJIOMNA.

- Kap6topaTopHble (6eH31HOBLIE)
OBUraTeny BO3ayLHOro oxnaxaeHus
C BEPXHUM PaACMONOXEeHMEM KNlanaHoB,
CUCTEMOW aBTOMAaTUYECKOrO BbIK/IIOHEHUS
ABUraTens npy HA3KOM ypOBHE Macna,

4-X TakTHbIE, C YaCTOTOW BpaLL,EeHns
3000 06./MVH., py4HbIM MYCKOBbIM
YCTPOWNCTBOM U 3/1IEKTPOCTAPTEPOM.

- JnzenbHble apuraTenn BO3AyLHOro
WA pagmaTopHoOro (BoO40-BO3AYLLIHOIO)
OXNaXAEHWs1, C HaCTOTOW BpaLLEeHus
1500 06./MuUH. unn 3000 06./MUH.,
MPSIMOro UM HENPSIMOIO BMNpPbICKa, C
PYYHbBIM UM 3N1EKTPUHECKUM MYCKOBbIM
YCTPOWCTBOM, 0OnagaioLlme ynyyeHHbIMN
XapakTepucTrkamm no NPOYHOCTH,
[0JIFTOBEYHOCTbIO 1 BbICOKOWM HAZEXHOCThIO.

[MmaBHOE OoTNnYMe anekTpoarperaToB “Benpb” OT 3apybeXHbIX aHaNOroB - UX 3aBEPLLUEHHOCTb, YTO
noapasyMeBaeT YCTAHOBJIEHHbIE MMYLLINTENb, NAHENb YNPaBieHNs, akKyMyNSTOPHYIO 6aTtapeto. To No3BonsieT

MCNOJIb30BATb 3/1eKTpoarperatbl He3amMeasnTesibHO.



leHepaTopsbl

B npounsBoacTBe afeKTpoarperaToB UCMNOJb3YIOTCS COBPEMEHHbIE CUHXPOHHbIE FeHepaTopPbl C CUCTEMOM
CaMOBO30YXAEHNA N aBTOMATUYECKOrO PErynmpoBaHns HanpsixkeHus, BbipadaTbiBaloLLIMe CUHYCOUaabHbIN
rnepeMeHHbIn Tok ¢ YacToTo 50 Nu, ya0oBNEeTBOPSOLLME EBPONEACKNM 3/IEKTPUYECKMM HOPMaM.

MoawunnHuk Heobcnyxneaemsbliii, pecypc 20 000 yacoB. KOHCTPYKTUBHO reHepaTop COCTOUT U3 METaSINY4eCcKoro
Koprnyca 1 poTopa ¢ OAHUM NOALLINNHUKOM. OXnaxaeHne NpuHyanTenbHOe BEHTUNATOPOM, YCTAaHOBEHHbIM Ha Ban
poTOpa, COCTOALLMM N3 TOHKUX NAACTUH. YOOBNETBOPSET cTeneHn 3awmThl IP23, knaccy nsonaunm - H.

CornacHo TY, NpUHATLIX NPOM3BOAUTENEM, HAMMEHOBAHME anekTpoarperaTa pacwndpoBbiBAETCS CAeayLwmMM
obpasom:

ABN 10-T400/230BX-BCrK4

A - anekTpu4eckuin arperat (_I

B - 6eH3nHOBLIN ABUraTeb
[ - ou3enbHbin oBUratenb

1 - nepeHocHoOM
A - aBapuinHbIN (Pe3epBHbIN)
C - cTaumoHapHbIi

10 - HOMUHaNbHAA MOLLHOCTb,KBA

T400 - TpexdasHbiri NnepeMeHHbIn Tok 50y, 400B
230 - ogHOda3HbIM NepeMeHHbIn Tok 50y, 230B
T230 - TpexdasHbili nepemMeHHbIn Tok 50 'y, 230 B

B - BO3ayLLUHOE OXxnaxaeHue

M - pagnatopHoe (MacnsHO-BO34YyLUHOE) OXJIaXAEeHNe
P - pagnatopHoe (BOA0-BO34AYLLIHOE) OXNaXaeHNEe
T - TENN00OMEHHMK (BOOO-BOASHOE OXNTXKAEHNE)

Tvin puratens:

A - Lister Petter (BenukobputaHus)

b - Briggs&Stratton (CLLA)

[ - Deutz (fepmanus)

K - Daewoo - Doosan (lOxHasa Kopes)
J1 - Lombardini (UTanus)

I - Perkins - Sabre (BenukobputaHus)
P - Robin (4noHus)

X - Honda (4noHus)

A - Yanmar (AnoHus)

WcnonHeHwne:

B - BepTukanbHoe

B - yBENMYEHHbBI TONANBHBIM Bak

C - anekTpocTaptep

[ - HN3KOTOHHBIN MYLWNTENb

K - Ha konecax

2 - cTaHOAPTHOE MCMOJIHEHVE Ha pame
3 - B kanote

4 - B LUymMONoOriaLlamoLeM KoxXyxe

5 - B KOXYyxXe Ha Konecax



CornacHo TY, NpUHATLIX NPOV3BOAMTENIEM, HAMMEHOBAHNE CBapPOYHOMO afieKTpoarperara pacumppoBbLIBaeTCA
crnenyoLwmm o6pasom:

ACn BB 400-10/4 - T400/230 BA-BCK

QnekTpoarperaT CBapOyHbI MOPTATUBHbIN (—I

Bup nepBrnyHOro gguratens:

Tvn cBapO4YHOro reHeparopa:
B - BbINPSAMUTENBHbLIN (MOCTOSIHHBI TOK CBAPKMX)
T - TpaHCHOPMATOPHBLIN (NMEPEMEHHLIA TOK CBAPKK)

MakcumanbHbIli TOK CBapku, A

HomMuHanbHasa MOLLHOCTb anekTpoarperara, KBA

Pop Toka:

Cnoco6 oxnaxaeHus NepBUYHOro ApuraTens:

B - BO3ayLUHbIN

[MponsBoanTenb NEPBUYHOrO ABUrATENS:

B - Briggs&Stratton (CLLA)
[ - Deutz (fepmanus)

J1 - Lombardini (UTanuns)

P - Robin (AnoHus)

X - Honda (AnoHus)

4 - Yanmar (AnoHus)

NcnonHeHwue:




TPEBOBAHNSA K YPOBHIO LUYMA

CranpapTbl Poccuiickon @epepaumm, B yactHocTn FTOCT 12.1.003-83 yctaHaBnmBaeT knaccudukaumio Lwyma,
XapakTePUCTUKM N YPOBHU LLyMa Ha paboymx MecTax, obLime TpeboBaHUs K 3aLMTe OT LyMa Ha paboymx MecTax,
LLYMOBbIM XapakTePUCTUKAM MallVH, MEXaHU3MOB, CPEACTB TpaHCNopTa 1 Apyroro obopynoBaHus, npubopam ans
M3MEPEHUS LIyMa.

XapakTepucTMKOM HEMOCTOSIHHOIO LLyMa Ha paboynx MecTax SBASETCS MHTerpasibHblA KPUTEPUIA -
3KBUBAJIEHTHbIN (MO 3HEPrun) yposeHb 3Byka AB(A).

CornacHo ctaHgapTa Ans MallviH M MEXaHM3MOB YPOBHU 3BYKA W 9KBUBANEHTHbIE YPDOBHW 3BYKA HE AO/MKHbI
npesbiwatb 80 ab (A).

CpaBHuTenbHag Tabnuua pacnpeneneHns ypoBHs Lyma
B 3aBMCUMMOCTU OT €ro UICTOYHUKOB

20dB 70dB 80dB 140dB

Mpwn aTOM CnegyeT OTMETUTb, YTO YPOBEHb LLIYMa Y 371eKTPOarperaTtoB B KANOTHOM MCMOSIHEHUM MOHMXAETCS Ha
~10 b (A) 1 cyOBbEKTMBHO BOCMPUHMMAETCS YEJIOBEHECKNM YXOM Kak “B 2 pasa Tuwie”.

KAK BbIBPATb JIEKTPOATPErAT

[ns npaBMIbHOrO pacyeTa CyMMapHO MOLHOCTM HAarpy3ky cnenyeT YyTOYHUTb XapakTep Y MOLLIHOCTb KaXa0ro
noTpebuTens 1 y4ecTb MyCKOBblE TOKM.

Mo xapakTepy Harpyskn NoTPedbuTenn yCinoBHO AENATCA Ha TPY rPynnbl U NPpY pacyetax HOMUHaNbHOM MOLLHOCTU
reHepartopa y4MTbiBaeTCsl COOTBETCTBYIOLMNI KO3DDULNEHT:

- C aKkTUBHbIM COMPOTUBIEHMEM (laMMbl HaKaIMBaHWS, TEHbI, HAarpeeaTebHble Nnpubopsl) - 1,1;

- C MHOYKTUBHBIM COMPOTUBEHNEM 1 MaJIbIMU MYCKOBBIMU TOKaMM (PYHHON 3N1EKTPOUHCTPYMEHT, OblTOBbIE
npunobopsl) - 1,5+2,0;

- C 06bI4HBIM MHAYKTMBHBIM CONPOTMBEHNEM (3NIEKTPOMOTOPbI, CTAHKM, CBapOYHbIE TpaHC(HOpMaTophbI,
rny6uHHbIE HACOCHI, NIOMMHECLEHTHbIE NamMnbl) - 3+5.

Mpumep 1: npeanonaraeTcs UCMosb30BaTb 31ekTPo1063KnK 600 BT 1 Tpu namnbl HakanueaHus no 100 BT.
Tpebyemasi HOMMHanbHas MOLWHOCTb reHepartopa: 600x2,0+(3x100)x1,1=1530 BT.

OnekTpoarperaT go/pkeH 06ecneymTb HOMUHaNbHYO MOLWHOCTL He MeHee 1530 BT. (Hanpumep: ABI 2,2-230BX.)

Mpumep 2: npepnonaraeTcs UCMNob30BaTh UMpPKyNsapHyto nuny 1200 BT, wnndosansHyto mawwimHy 800 BT 1
CBapOYHbIN TpaHchopmaTop 2000 BT.

Tpebyemas MmowHOCTb reHepatopa: 1200x1,5+800x1,5+2000x4,0=11 000 BT.

MOXHO MCNoNb30BaThb aneKTpoarperaT MOLLHOCTbIO He Huxke 11 kBT, Hanpumep, AAMN 12-230 BJ1-BC.



BHumaHune! Pa6oTa B pexume neperpyskun s3HaunTesibHO BIUSAET Ha pecypc anekTpoarperata. OaHako
anekTpoarperartbl OMNyCKaloT Neperpysky rno MoLHocTu Ha 10% cBepx HOMUHANLHOW, He Bofiee 04HOro Yaca, C
nocneayloLmm nepepbiBOM, HEOOX0AUMbIM 19 YCTAHOBIEHUS HOPMasIbHOIO TEMI0BOM0 PeXMMa.

MoaTOMY B TEXHUYECKOW AOKYMEHTaLMN KaXa0ro U3aenns ykasbiBaeTcs MakcrMasibHas MOLLHOCTb, Npu
KOTOpOI fonyckaeTcs ero akcnayatauma. CymmapHas HapaboTka aneKkTpoarperatoB ¢ ykasaHHOW neperpyskon
He JoMXKHA NpeBbIlaTh BpemeHu, cocTasnsolero 10% ot o6Lero BpeMeHn HapaboTKu.

Heobxoaymas MOLLHOCTb 3fiekTpoarperara npu UCrosib30BaHUN
Hanbonee pacnpoCTPaHEHHbIX ObITOBbIX 3/IEKTPONPNOOPOB

BHuMaHue! dnekTpuyeckasi MOLLHOCTb 3JIeKTpoarperaToB yka3aHa B KaTasore npu ctaHaapTHbIX aTMOCPEepPHbIX
ycnoBusx:

- TemnepatypaT = 2500;

- naenenue P = 10 kPa (750 mm pT. CcT.);

- OTHOCUTENbHas BNaxHocTb Bo3ayxa f = 30%.

OKOHuYaTesibHas MOLWHOCTb 3aBUCUT OT peasnbHbIX yCﬂOBVIﬁ, B KOTOPbIX 3KCruityaTupyeTcs 3J1eKTpoarperar.



Ecnn anekTtpoarperar HeobXxoauM Kak aBaPUNHBIA UCTOYHUK NUTaAHUS B NepMoL OTKAOYEHNS NMOCTOSHHOM No4aqyn
ANIEKTPO3HEPrmnn, To Hanbonee u,enecoo6pa3Ho Bbl6paTb OEH3VHOBbIN arperart. Ecnu xe anekTpoarperar gOoKeH
MCMNOJIb30BaTbCS B KAYECTBE MOCTOSIHHOIO MCTOYHMKA 3NIEKTPO3HEPI UK, TO XenaTenbHO OCTaHOBUTbL CBOMN Bbl60p Ha
An3eJibHbIX arperartax, HeB3npasa Ha nx 6onee BbICOKYIO nNepBOHa4Ya/ibHYO CTOMMOCTb.

CpaBHUTENbHbIE XapPakTEPUCTUKN YOENbHOIO pacxoaa Tonanea 1 BbIOpOca yrapHoro
ra3a am3enbHoro u kapoiopartopHoro asuratensa 10+ 15 n.c.

YoenbHblin pacxon, r/n.c. Hac BbiGpoc CO r/n.c.vac
400 1000
1050
370 300 5
245 770
200 500
100 100
Ansens BeHsuH Onzenb BenanH

YCTAHOBKA AIrPErATA

OnekTpoarperart yCTaHaB/IMBAETCS HA FOPU30HTANIbHOM NOBEPXHOCTH, B 3ALLMLLEHHOM OT BRarv NOMeLLeHnN,
pacnonoXeHHOM BAANN OT JIEFKOBOCMIAMEHSIOLLMXCS MaTEPMAIOB N MMEIOLLLEM XOPOLLWI BO3AYXOOOMEH.

HeobxoaMMo npefyCcMOTPETL OTBOZ, BbIXJIOMHbIX ra30B, NPy 3TOM [JIMHA METaNNIOPyKaBa He AO/KHA NPeBbILLAaTh
3-X METPOB (M3 coO0BpaxXeHNn NoTepb MOLLHOCTM ABUraTens).

B nomeLleHuu, roe paboTaeT arperart, HYyXHO ObiTb NPeaesibHO OCTOPOXHbLIM - BO3AEPXNBATLCSA OT KYPEHMS,
He NponMBaTb TOMIMBO, MAC/O U APYrMe ropioyme XuaKocTu.

Arperat Bo Bpemsi paboTbl cneayeT 3a3eMNINTb YEPES3 CTEPXKHEBOWN 3a3EMIINTENb, KOTOPbIV AOMKEH ObITh
BbINOJIHEH 13 TOKOMPOBOASALLEr0 MaTepuana oJIMHom He MeHee 1 meTpa, AameTpoM 12...15 mm. MMybuHa
3abueanus B rpyHT 500...600 mm. CoeanumHeHne cTepXHs ¢ knemmoin “3EMJ1A” Ha pame arperaTa npon3BoauTb
C NOMOLLbI0 T’MBKOro MeAHOro NPOBOAA AOCTATOYHOrO CEYEHUS C HAAEXHbIM 3akpernsieHeM. 3anpeLiaeTcs
1CMOJIb30BaTh AJ15 3a3eM/IEHNSI BOLOMNPOBOAHbIE, ra30Bble, OTONUTENbHbIE TPYOb! M METANINIOKOHCTPYKLUMN.

MoTpebuTteny noakNoHaTCA HANPSIMYIO K BbIXOAHLIM pa3bemMam Wi KneMmmam anektpoarperara, imbo
yepes yCTPOMCTBO, OTKIIKOHAOLEEe NPOMBILLIIEHHYIO CETb - CUCTEMY aBTO3anycka. B 3aBMCMMOCTM OT MOLLIHOCTU
W yOaneHHOCTM Harpy3ku crnefyeT npaBuiibHO NoAOMpaTh HEOOX0AMMOE ceveHne NpoBoaoB. MNpnbnnanTensHoe
ceyeHne pekoMeHayeTcs B Tabnuue.

2 kBT (8,7 A)

/

cuna Toka, A

23 46 68 9 115135 16 18 20 23 27 32 36 41 45 55 64 73 82

Hanpumep: ons npoxekTopa MOLLHOCTLIO 2 KBT (8,7 A), yananeHHoro ot anekTpoarperaTta Ha 100 m,
HeobxoauMoe ceveHune kabens 6 MMm<.

MopxnioveHne noTpebutenei K anekTpoarperaTy MOryT BbINOJHUTL CAELNanncTbl CEPBMCHOIO LieHTpa, TMbo
HeobXx04MMO BOCMOMb30BATLCS YCyraMun KBanupuLUMpPOBaHHOIO 3N1eKTPUKA.

MpepynpexpeHune! Nepen 0CcTaHOBKON ABUraTens Heo6xoAMMO OTKIIYUTL BCE NOTPebuTenn Bo nsbexaHune
BbIXO4a U3 CTPOSi reHepaTopa.



1.5-6 KkBA




ABIN 1,5-230 BP ABIN 2,2-230 BX ABIN 2,7 - 230 BbN ABI 4,2 - 230 BX

MOJENb ABIM 1,5- ABIM 2,2- ABIM 2,7- ABIM 2,7- ABIM 3,0- ABIM4,2- | ABM4,2- | ABIN5-230
230 BP 230 BX 230 BBIN 230 BX 230 BB 230 BP 230 BX BX
MakcumanbHasi MOLLHOCTb, KBA 1,5 2,7 3,0 3,5 4,6 5,5
HomuHanbHas MoLHOCTb, KBA 1,3 2,2 2,6 3,0 4,2 5,0
HanpsxeHuve, B 230
Cuna Toka (Ha dasy), A 5,6 9,6 12,3 13,0 19,1 21,7
KoadppuumeHT moLHoCcTH, 1
2 cos @
= YacTorTa, Ny 50
Q
2 | Tun renepaTopa/perynatopa BecLLETOYHbIN KOHAEHCATOPHbIN
@ | Hanpsbkenus
Mogenb Robin Honda Briggs & Honda Briggs & Robin Honda Honda
EY15D GX160 Stratton GX200 Stratton EX27 GX270 GX390
Intek Pro Vanguard
7,5
KonuyecTso UMIMHAPOB, WT. 1
Pa6ouuit 06bEM, cm® 143 163 206 196 215 265 270 389
MakcumanbHas MOLHOCTb, J1.C. 3,5 5,5 6,5 6,5 7,5 9,0 9,0 13,0
g Tonnueo ABTOMOOBUIIbHBIN 6eH3MH AU-92
o
‘E OxnaxpeHue BosgyLuHoe
ln:n[ EMKOCTb MacnsiHoro kaprepa, 1 0,6 0,9 1,0 1,1 1,1
EmMKOCTb TONAMBHOIO Gaka, n 2,8 3,6 3,8 3,6 4.6 6,1 6,0 6,5
Pacxop Tonnmea npu 75% 0,8 1,4 1,6 1,5 1,8 1,9 2,0 2,8
Harpyske, 1/4
MpoOomKNTENBHOCTL 3,4 2,7 2,4 2,4 2,6 3,3 3,0 2,3
aBTOHOMHOI PaboThl, 4
MyckoBOE YCTPONCTBO PyyHoe
z AnvHa, MM 550 560 580 580 620 700 700 865
.
s
g S | Wupnna, Mmm 350 460 400 460 400 580 580 580
a | o
§ & | BeicoTa, Mm 475 400 490 400 475 500 500 540
o
g | Bec (cyxoir), kr 30 37 35 35 43 47 51 60
Q
10 YpoBeHb wyma (10m), 6(A) 69 70 69 71 70 70 71 74




10

ABIl 5-230 BX

ABI 7/4-T400 /230 BB

ABI 7/4-T400 /230 BX

AAn 6-230 BJ1-C

MOJENb ABIN 6-230 | ABI6-230 | ABI6-230 ABN ABIN ABI AN AN 6-230 | AOM6,5/3,2 AN 7/4
BP BX BB 7/4-T400/ | 7/4-T400/ | 7/4-T400/ | 5-230B81 |  BA-C - T400/230 | - T400/230
2308P | 230BX | 23085 B HIRE
MakcumarnbHasi MOLLHOCTb, 6,6 7,7/4,4 5,0 6,6 7,2/3,5 7,7/4,4
KBA
HomuHanbHaa MOLWHOCTb, 6,0 7/4 4.5 6,0 6,5/3,2 7/4
KBA
HanpsxxeHuve, B 230 400/230 230 400/230
Cuna Toka (Ha ¢aay), A 26,1 10,2/17,4 19,6 26,1 10/13,5 | 10,2/17,4
KoadpdunumeHT MouHocTH, 1 0,8/1,0 1 0,8/1,0
s cos @
£ | Yacrora, 'y 50
Q
2 | Tun renepaTopa/perynatopa BecLluETouHbIN LLIETOYHBIV KOMMAyHA, BecLluETouHbIN LLIETOYHBI KOMMayHA,
@ | Hanpskerns KOH[EHCaTOPHbIN KOHAEHCaTOPHbI
Mogenb Robin Honda Briggs & Robin Honda Briggs & | Yanmar | Lombardini Yanmar Lombardini
EH41D GX390 Stratton EH41D GX390 Stratton | L100AE 3LD510 L100AE 3LD510
Vanguard Vanguard
13HP 13HP
KonuyecTso UMAMHAPOB, LWT. 1
Pa6ouuit 06bEM, cm® 404 389 391 404 389 391 406 510 406 510
MakcumanbHas MOLWHOCTb, 13,5 13,0 13,5 13,0 10,0 11,0 10,0 11,0
n.c.
A Tonnveo ABTOMOGWNbHBIN 6GeH3UH AN-92 Ce30HHOE AM3ESNIbHOE TOMIMBO
=
g OxnaxaeHve BosayuiHoe
I§ EMKOCTb MacnsiHoro 1,2 1,1 1,5 1,2 1,1 1,5 1,65 1,75 1,65 1,75
= | kapTepa, 1
EmkocTb TONAMBHOro 6aka, n 7,0 6,5 7,9 7,0 6,5 7,9 5,5 5,3 55 5,3
Pacxop Tonnuea npu 75% 2,9 2,8 2,9 2,9 2,8 2,9 1,7 2,3 1,7 2,3
Harpyake, 1/4
MpoaoNXNTENBHOCTL 2,4 2,3 2,7 2,4 2,3 2,7 3,2 2,3 3,2 2,3
aBTOHOMHOW paboThbl, 4
[yckoBO€e yCTPONCTBO Py4Hoe OnekTpocTapTép/pyyHoe
E OnuHa, MM 865 750 820 750 820
.
s
S | & | wupuna, vm 580 550 510 550 510
a | ©
§ | < | Boicota, Mm 540 590 700 590 700
a
£ | Bec (cyxoi), kr 75 85 90 111 107 111
Q
® YpoBeHb wyma (10m), 6(A) 75 70 75 75 78 75 78




2.2 - 20 kBA




OnHodasHble anekTpoarperatbl, HanpsxxerHne 230 B

AQN 2,2 - 230 BB — BI' ABI 2,7-230 BX-B ABI 4,2-230 BX-BI"

MOJENb ABI 2,2- ABN ABI ABIN 2,7- ABIN ABI ABM 4,2- | AN 4,2-230 | ABM6-230 | ABIN 6-230
230BP-6 | 2,2-230 22-230 | 230BX-6 | 3-230 | 4,2-230 | 230 BB- BX-BCT BB-BI BP-BI
BB-BI' BX-b BB-BI BX-BI B(C)r
MakcumarnbHasi MOLLHOCTb, 2,5 2,4 2,5 3,0 3,3 4,6 6,6
KBA
HomuHanbHas MOLWHOCTb, 2,2 2,6 3,0 4,2 6,0
KBA
HanpsxxeHuve, B 230
Cuna Toka (Ha dbasy), A 95 [ 123 | 130 | 18,3 26,0
KoadpdunumeHT moLLHoCTH, 1
s cos @
£ | Yacrora, 'y 50
Q
2 | Tun renepaTopa/perynatopa BecLUETOYHbIN KOHAEHCATOPHbIN
@ | Hanpsbkenus
Mogenb Robin Vanguard Honda Honda Vanguard Honda Van- Honda Vanguard | Robin EH41D
EY20D 6HP GX160 GX200 7,5HP GX270 guard GX270 13HP
9HP
KonuyecTso UMAMHAPOB, LWT. 1
PaGouui 0GbEM, CM3 197 182 163 196 215 | 270 | 206 [ 270 391 404
MakcumanbHas MOLHOCTb, 5,0 6,0 5,5 6,5 7,5 9,0 13,0 18,5
n.c.
o | Tonnmeo ABTOMOOUIIbHBI 6eH3mH AN-92
=
E OxnaxaeHvie BoaayliHoe
E EMKOCTb MacnsiHoro 0,8 0,7 0,6 0,6 0,9 1,1 1,4 1,1 1,5 1,2
= | kapTepa, n
EMKOCTb TONAMBHOIO 6Gaka, n 10 25 12 25
Pacxop Tonnvea npu 75% 1,1 1,3 1,4 1,5 1,8 2,0 2,1 2,0 2,9 2,9
Harpyake, /4
MpoOonkKNTENLHOCTL 8,8 19,2 8,8 7,9 16,7 12,5 11,9 12,5 8,6 8,6
aBTOHOMHOI PaboThl, 4
[yckoBO€e yCTPONCTBO Py4Hoe 9AnexTpo- PyyHoe
craptép/
pyuHoe
" z AnvHa, Mm 540 650 650 650 700 700 700 700 820 820
s
g S | Wupwnna, Mmm 380 410 410 410 505 505 505 505 534 534
a |©
‘g & | BeicoTa, Mm 460 560 560 560 570 570 570 570 610 610
o
g | Bec (cyxoi), kr 39 34 40 42 51 65 63 80 82 82
Q
1 YpoBeHb wyma (10m), A6(A) 70 67 66 66 67 67 67 67 67 72




OnHodasHble anekTpoarperatbl, HanpsxxerHne 230 B

ABIN 6-230 BX-BCI

ABIl 6-230 BX-BCrK

ABIN 10-230 BX-BCIr

MOZENb ABI 6-230 BP- | ABI6-230 BX-BI ABI 6-230 BX- ABI 10-230 BX- ABIN 16-230 B6-BC
BCI BCI BCI

MakcumanbHas MOLHOCTb, KBA 6,6 11 17,6
HomwuHanbHas MOLHOCTb, KBA 6,0 10 16
Hanpsxxenuve, B 230
Cuna Toka (Ha dasy), A 26,1 43,4 69,6
KoadpdunumeHT moLHoCTH, 1

s cos ¢

& | Yacrora, 'y 50

g :2: ;;e:(gza;opa/perynmopa BecLLETOYHbI KOHOEHCATOPHbIN
Mopenb Robin EH41D Honda GX390 Honda GX390 Honda GX620 Briggs & Stratton

Vanguard 31

KonuyecTso UMAMHAPOB, WT. 1 2
Pa6ounii 06bEM, cM® 404 389 389 614 895
MakcnmarnbHas MOLHOCTb, J1.C. 13,5 13,0 13,0 20 31

g Tonnueo ABTOMOOUNbHBIN 6eH3H AN-92

g OxnaxpeHne Bos3aywHoe

o0

= | EMKOCTb MacnsiHOro kapTepa, 1,2 1,1 1,1 1,8 2,3
EmKOCTb TONAMBHOIO Gaka, n 25 36
Pacxop Tonnvea npu 75% 2,9 2,8 2,8 4,2 6,6
Harpyske, 1/4
MpoOoNXNTENBHOCTL 8,6 8,8 8,8 6 5,8
aBTOHOMHOW paboThl, 4
[MyckoBoe yCTpONCTBO 9n. crapt./ PyyHoe On. ctapt./PyyHoe | On. ctapt./PyyHoe 3n. cTapTt.

Py4Hoe

- z OnuHa, MM 820 960 1006

:15- E} LLinpuHa, MM 534 600 540

§ & | BoicoTa, Mm 610 720 1070

a

% Bec (cyxoit), kr 90 85 90 132 230

("I':J YpoBeHb wyma (10m), 6(A) 72 66 66 67 76
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TpexdasHble anekTpoarperathl, HanpsxeHue 400 / 230 B

ABIN 7/4-T400/230 BP-BCT

ABIN 12 - T400 BX — BCTI

ABIl 20-T400/230 BB-BC

cos ¢

MOJENb ABIM 7/4- ABIN 7/4- ABMN 7/4- ABIM 10/6- ABIM 12- ABIM 20-
T400/230 T400/230 BP- T400/230 BX- T400/230 BX- T400/230 BX- T400/230 Bb-

BX-BI BCI BCI BCI BCI BC

MakcumanbHasi MOLLHOCTb, KBA 7,7/4,4 11,0/6,6 13,2/4,4 22/8,8

HomuHanbHas MOLLHOCTb, KBA 7/4 10/6 12/4 20/8

HanpsixeHnne, B 400/230

Cuna Toka (Ha dasy), A 10,2/17,4 14,6/26,0 18,3/17,4 28,9/34,8

KoadpdunumneHT moLHocTH, 0,8/1,0

E Yacrora, Iy, 50
g :gggsizza;opa/perynmopa LLIETOYHBIN KOMBUHNPOBAHHLIM C YCUIEHHOM dadoii, KoMnayHz, LLIETOYHBIV KOMNayHA,
Mopenb Honda GX390 Robin EH41D Honda GX390 Honda GX620 Honda GX620 Briggs &
Stratton
Vanguard 31
KonuyecTso UMAVHAPOB, WT. 1 2
Pa6ounii 06b6M, cm® 389 404 389 614 895
MakcumarnbHas MOLLHOCTb, J1.C. 13 13,5 13 20 31
g Tonnuso ABTOMOGUNBHBIN 6eH3UH AN-92
‘g OxnaxaeHve BosnywHoe
@
= | EMKOCTb MacnsiHOro kapTepa, 1,1 1,2 1,1 1,8 2,3
EmMKOCTb TONAMBHOIO 6Gaka, n 25 36
Pacxop Tonnvea npu 75% 2,8 2,9 2,8 4,2 6,6
Harpyake, /4
MpoaonXUTENLHOCTL 8,8 8,6 8,8 6 5,8
aBTOHOMHOW paboThl, 4
[yckoBO€E yCTPONCTBO Py4Hoe 9n. cTapt./Py4yHoe 3n. cTapTt.
- B OnuHa, Mm 820 960 1006
g § LLvpuHa, MM 534 600 540
g E BeicoTa, Mm 610 720 1070
Q
% Bec (cyxoit), kr 88 92 92 135 150 250
(% YpoBeHb wyma (10m), A6(A) 66 70 66 72 72 76




YHUBEPCAJIbHbI KOJIECHbIA KOMMJEKT HA SJIEKTPOATPEFAT “BEMNPb”

Ha anektpoarperathl oT 4,2 kBa MoXeT ObITb yCTaHOBSIEH
KOECHbIV KOMMMEKT A5s 06neryeHrs nepemMeLLeHns B npoLecce
1CMNosib30BaHUs. KoNeCcHbI KOMMAEKT OT/IMYAET NPOCTOTA,
HaOEeXHOCTb, y0oOCTBO B aKCMlyaTaLmm 1 BO3MOXHOCTb
CaMOCTOSTENIbHOM YCTAHOBKM MONb30BaTENEM HA BCE TUMbI PaM.

/3

KpenneHne ocu ¢ Konecom K pame

1. Pyyka - 2 w.
2.0cb- 2w

3. Onopa - 2 wr.
4. Koneco - 2 Wr.

5. XoMyT KpenneHnd - 4 wr.

MpumeyaHme: KONecHbIN KOMMNEKT ABAFETCS Onuuen m
rnocTaBNsSETCS MO AOMNOJSIHUTENIbHOMY 3aKaay.

15
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HE3AMEHMMbIA NOMOLLHWUK
.|

YHUKanbHbIV B cBOEM poae anekTpoarperat AAMN 2,2-230 BA-b
OyneT He3aMeHMMbIM NMOMOLLHNKOM A1 TeX, KOMY He0O6X0aANM
KOMMAaKTHbI/ U HaOeXHbI NCTOYHUK SNIEKTPOSHEPrnn. ITo uspenne
coyeTaeT B cebe Bce NpenMyLLeCcTBa AN3esb-reHepaTopoB: 60JbLLIOWA
PEecypc 1 BbICOKYIO 9KOHOMWUYHOCTb. [Burateny Yanmar siBnsioTcs
OOHUMU N3 BEOYLIMX HA MUPOBOM PbIHKE AN3EeNbHbIX ABUraTenemn
Nno CBOEM HafeXHOCTU 1 MPON3BOAUTENbLHOCTU. B coyeTtaHmm ¢
CUHXPOHHbLIM 6eCLLETOYHBIM CaMOpPEryJIMpPYIOLLMMCS FTeHepaTopoM
SINCRO anekTtpoarperat no3sonset 6e3 nepepbiBa obecnevymBaTb
3NEeKTPO3HEpPrnen NnoTpedunTens Npu oaHoM 3anpaeke B TedyeHne 12-15
4acog, NPV 3TOM NOAAEPXMBAs OTAINYHbIE MOKa3aTeNn No Ka4ecTBy
aneKkTpoaHeprun. Hanmnune Ha reHepaTope BbIXOAHbIX Knemm Ha 12 B
NMOCTOSIHHOIO TOKa AenaeT BO3MOXHbIM MoA3apsaKy akkymynsatopa.

KoHCTpyKUMSa anekTpoarperara, yCTaHOB/IEHHOIO Ha NPO4YHOM
pame, No3BOJISET 3ALLUNTUTL Er0 CO BCEX CTOPOH OT AMHAMUYECKMX
Harpy3okK 1 noBpexaeHunin. Py4Hol 3anyck apuratens obneryaercsa
Hann4Mem gekomnpeccopa. TONMBHLIN KPaH C YA0OHbIM JOCTYNOM, OnexTpoarperat AQMN 2,2-230 BA-b
YCTQHOBJEHHBIV NMOA, TOMMBHbIM 6aKOM, He AOMNYyCKAeT NPOTEKaHUS
TOMNAVBA NPY NepeBO3Ke U AJINTENIbHOM XpaHeHuu. [Nepenosbie
TEXHONIOrMN, MPUMEHSsIEMbIE NMPY 6anaHCUPOBKE ABUraTeNs, B COHETaHUN C AMHAMUYECKM COaNaHCUPOBAHHbLIM
POTOPOM reHepatopa 06ecneynBaloT AOCTATOYHYO YCTOMYNMBOCTb M MUHMMASIbHbIE BUOpaummn npu paboTe
anekTpoarperara.

YA06HbIA AOCTYN K TOMJIMBHOMY KpaHy JemMndepHble ornopbl ¢ yny4lleHHbIM BUbporalieHnem

MpocToTa 1 yooGCTBO 3aMeHbl BO3AYLLHOro ¢hunsTpa MpocToTa 1 yno6CcTBO 3aMeHbl MacisHoOro GpunsTpa

Ynob6cTBo NMPOBEPKN YPOBHA 1 3aMeHbl MOTOPHOIo Macna 3awmTHOE OTKIIoYEHNE npu MMHMMaJ1bHOM daBneHnn Macna




2,2 - 16 KBA




MpodeccnoHanbHbie 35ieKTpoarperarbl C AN3esibHbIM ABUraTenem

OnHodasHble anekTpoarperatbl, HanpsxxerHne 230 B

AQN 2,2-230 BS-B

AAN 5-230 BY-b

AQne6,5/3,2 - T400/230 B-b

MOZENb AN 2,2-230 | AOM3-230 | AAM5-230 | AAMN6-230 | AAM8-230 | AAM 10-230 AN 12-230
BA-b BA-b BA-BC BJ1-6C B/1-BC B/1-6C B/1-BC

MakcumanbHast MOLLHOCTb, KBA 2,4 3,3 5,0 6,6 8,8 11 13,2
HomwuHanbHast MOLLHOCTb, KBA 2,2 3 4,5 6,0 8,0 10 12
Hanpsxexuve, B 230
Cuna Toka (Ha ¢asy), A 9,6 13 19,6 26,0 34,8 43,5 52,2
KoappurumeHT MoLHocTu, 1,0

o |Cose

E YacTorTa, Ny 50

g :":2 prs;(;za;opa/perynmopa BecLUETOYHbIN KOHOEHCATOPHbIN
Mopenb Yanmar Yanmar Yanmar Lombardini Lombardini Lombardini Lombardini

L48AE L70AE L100AE 3LD510 25LD330-2 | 25LD425-2 12LD477-2

KonnyecTso LumMnnHApPOB, LUT. 2
Pa6ouuit 06bEM, cm® 211 296 406 510 654 851 954
MakcunmanbHas MOLWHOCTb, J1.C. 4.7 7,0 10,0 12,2 15,2 17,7 21,5

g Tonnveo Ce30HHOe An3enbHoe TONINBO

"é OxnaxaeHve BosaywHoe

[}

= | EMKOCTb MacnsiHOro kapTepa, 0,8 1,1 1,65 1,75 1,8 3,0
EmkocTb TonnueHoro 6aka, n 12,5 36
Pacxopn Tonnnea npun 75% 1,0 1,3 1,7 23 2,8 3,0 3,3
Harpyake, 1/4
MpoaoNXNTENBHOCTL 13,0 9,7 7,3 54 4,5 4,2 11,5
aBTOHOMHOW paboThbl, 4
[yckoBOE YyCTPONCTBO PyyHoe 9n. cTapt./Py4Hoe On. cTapTt. 9n. cTapr./PyyHoe

.| 2 OnvHa, MM 560 686 750 820 960 960 1100

g § LnpuHa, MM 410 506 550 510 600 600 550

§ B BbicoTa, Mm 565 553 590 650 720 720 1070

a

'% Bec (cyxoW), kr 50 60 105 111 152 180 220

@ YposeHb wyma (10m), 46(A) 73 75 74 76 77 7 77




AAne6,5/3,2 - T400/230 BSA-b

TpexdasHble anekTpoarperathl, HanpsxeHue 400 / 230 B

AQN 7/4 - T400/230 BJ1-BC

AQn 10/6 - T400/230 BJ1-BC

MOJENb AON6,5/3,2- AN 6,5/3,2- AAN 7/4- AAN 10/6- AAN 12-T400 AN 16-T400
T400/230 T400/230 T400/230 T400/230 B-BC B-BC
BA-b BA-BC BN1-6C BJ1-6C

MakcumanbHast MOLWHOCTb, KBA 7,2/3,5 7,7/4,4 11,0/6,6 13,2 17,6
HomuHanbHas MoLHOCTb, KBA 6,5/3,2 7/4 10,0/6,0 12,0 16
Hanpsixenne, B 400/230 400
Cuna Toka (Ha dasy), A 10,0/13,5 10,2/17,4 14,5/26 17,4 23,1
KoadpdunumeHT moLHoCcTH, 0,8/1,0 0,8

5 cos @

£ | Yacrora, My 50

ey

@ | Tun renepatopa/perynstopa LLIETO4HBIV KOMNAyHA,

@ | Hanpsxeruns
Mogenb Yanmar Yanmar Lobardini Lobardini Lobardini Lobardini

L100AE L100AE 3LD510 25LD330-2 25LD425-2 12LD477-2

KonuyecTso UMAMHAPOB, LWT. 1 2
Pa604uii 06bEM, cm® 406 510 654 851 954
MakcumanbHasi MOLHOCTb, J1.C. 10 12,2 15,2 17,7 21,5

§ Tonnueo Ce30HHOe an3enbHoe TOMIMBO

o

‘E OxnaxpgeHue BoaayLuHoe

lnin[ EMKOCTb MacnsiHoro kaprepa, 1,65 1,75 1,8 3,0
EMKOCTb TONAMBHOrO 6aka, n 12,5 36
Pacxop Tonnuea npu 75% 1,7 2,3 2,8 3,0 3.3
Harpyske, 1/4
MpoaomKNTENBHOCTL 7,3 54 4,5 4,2 11,5
aBTOHOMHO paboThl, 4
MyckoBoe yCTPOMCTBO PyuHoe 9n. ctapt./PyyHoe On. cTapt. on. ctapt./

Py4Hoe

B OnuHa, Mm 750 820 960 1100

.
S

% § LLinpuHa, MM 550 510 600 550

§ © | BeicoTa, Mm 590 650 720 1070

ey

g | Bec (cyxow), kr 95 99 115 152 180 220

[}

(% YpoBeHb wyma (10m), 6(A) 74 74 76 7 77 77
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PABOYUE NOLLUAZLKHU 6, 8, 10 n 12 kBT !!!

AL 6 - 230 BJ-C AL 10 - 230 BJ1-BC AL 12 - 230 BJI-BC

AAnN 12 - T400 BJ1-bC AAN 16 - T400 BJ1-BC

MotuHocTHOW psig 6, 8, 10, 12 kBT Ha AM3enbHOM TOMJIMBE NO3BOJISIET PALIMOHANIbHEE NOAX0AUTL K Npobneme Beibopa
HeobX04MMOro NCTOYHMKA 3NIEKTPOIHEPT L.

OTO yno6GHbIE B 06CTY>XUBAHUM 1 3KCMyaTaLmMy U3AeNus, OCHOBY KOHCTPYKLIMU KOTOPbIX COCTaBJSIET MPOCTON U
HeNpPUXOTNUBLIN an3denbHblii ABuratens LOMBARDINI. Boicokast MOLWHOCTb NPy ManoM yAENbHOM Pacxoe TOnMBa, BO3AyLIHOe
oXNaxaeHne, NO3BOJISIOLLLEE MCMONb30BaTh VX B LUMPOKOM AnanasoHe Temnepatyp (-35°C...+45°C), KOMNakTHOCTb, YA0OHbI
noaxon, Ans NpoBeaeHns Nepmoanyecknx perynmposok u TO.

A Takxe OOMNONHUTENbHBIMY NMPEenMYyLLIECTBaMU ABASIOTCS:
- BOBMOXHOCTb 3arycka oT anektpoctaptepa 12 B, nmbo wHypom (1) ¢ nomoLubio gekomnpeccopa (2);
- HaNM4me CMeHHbIX GUNBLTPOB MacNsHOro (3), BO3AyLHOro (6), TonaneHoro(5);
- TONJIMBHbIN NoAKavYnBaroLWmin Hacoc (7);
- BCTPOEHHOE 3apsaaHoe YCTPOMCTBO OJ1st akKyMynsTOpHOM 6aTtapen (8);
- NyNbT YNpaBeHUst yCTAHOB/EHHbI HA 3aBoAe nNpovsBoauTene asuratens (9);
- KanubHble CBeYM ansa obneryeHms " xonogHoro ctapTta” (10).



180-400 A
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ACINBT 180 - 5/230 BX

CBapouHble anekTpoarperarbl

ACIBT 200 - 6/230 Bb

ACNAT 200 - 6/230 BJ1-C

MOJENb ACNBT ACMNBT ACNAaT ACNAaT ACMNBT ACMNBT ACMNBT ACnAat
180-5/230 | 180-5/230 | 180-5/230 | 180-5/230 | 200-6/230 200- 200-6/230 | 200-6/230
Bb BX BA BA-BC Bb 6/230 BP BX B/1-C
MakcumanbHas MOLLHOCTb, KBA 5,5 6,6
HomMuHanbHas MOLLHOCTb, KBA 5,0 6,0
HanpsixeHnne, B 230
o Cwuna Toka (Ha ¢asy), A 22,7 26,1
E KoaddunumeHT MoLwHocTH, Cos ¢ 1
o
2 | Tun reHepaTopa/perynatopa BecLLETOYHbI KOHOEHCATOPHbIN
@ | HanpsbkeHus
Pop cBapoyHoro Toka MepemMeHHbIn
HanpspkeHue capkm 22,4+27,2 22,4+28,0
(oranasoH), B
5 Tok cBapku u VIHTEHCMBHBIN 125 180
5 | npomomkuTens- | pexum 60 %
)s | HOCTb Harpysku -
3 | (nn) HopmanbHbiii 180 200
% pexum 35%
§ MakcumanbHbIli guameTp 4 5
(@] anekTpoga, MM
Mogenb Briggs & Honda Yanmar Yanmar Briggs & Robin Honda Lombardini
Stratton GX390 L100AE L100AE Stratton EH41D GX390 3LD510
Vanguard Vanguard
KonuyecTso UMAMHAPOB, LT. 1
Pa6ounit 06bEM, cMm® 391 389 406 406 391 404 389 510
MakcunmarnbHas MOLWHOCTb, J1.C. 13 13 10 10 13 13,5 13 12,2
Tonnueo ABTOMOOWSIbHBIV 6EH3MH Ce30oHHoe amn3enbHoe ABTOMOGUNbHBIN 6eH3NH AN-92 Ce30HHOEe
A AN-92 TOM/BO ON3esibHoe
& TONANBO
o
‘g OxnaxpeHue BoaayluHoe
gf EmkocTb MacnsiHoro kaprepa, 1 1,5 1,1 1,65 1,65 1,5 1,2 1,1 1,75
EmkocTb TONAMBHOro 6aka, n 7,9 6,5 5,5 12,5 7,9 7,0 6,5 53
[yckoBoe yCTpONCTBO PyyHoe 9n. crapt./ PyyHoe 9n. cTapt./
py4Hoe py4Hoe
B [OnuHa, mm 865 750 865 820
.
s
% g LvpuHa, MM 580 550 580 515
§ & BbICOTa, MM 540 590 540 650
ey
£ | Bec (cyxoi), kr 80 95 105 85 115
[}
(% YpoBeHb wyma (10m), 6(A) 71 72 71 72




ACINBT 200 - 6/230 BX

CBapouHble anekTpoarperarbl

ACnAaB 220 - 6,5/3,5 -

T400/230 BJ1-C

ACNBB 220 - 6,5/3,5 -
T400/230 BX

MOJENb ACINBB 220-6,5/3,5- ACIBB 220-6,5/3,5- ACINBEB 220-6,5/3,5- ACNAB 220-6,5/3,5-
T400/230 BB T400/230 BP T400/230 BX T400/230 BJ1-C
MakcumanbHast MOLWHOCTb, KBA 7,2(3d)/3,5(1d)
HomuHanbHas MoLHOCTb, KBA 6,5 (3 d)/3,2(1d)
Hanpsxexuve, B 400/230
o Cuna Toka (Ha dasy), A 10/13,5
E KoadpduumeHT MOLLIHOCTH, COS ¢ 0,8
o
2 | Tun reHepatopa/perynsatopa LLIETOYHBIV KOMNAYHA,
@ | HanpskeHuns
Pop cBapo4HOro Toka [MOoCTOSAHHBIN
HanpsikeHve cBapku 21,6+28,8
(ananasoH), B
2 Tok cBapku u VIHTEHCMBHBIA 170
S | MPoAomKMUTENb- | pexiM 60 %
HOCTb Harpy3ku
’% Py HopmanbHbiii 220
z | (MH)
z pexum 35%
§ MakcumanbHbIi guameTp 6
O | anekTpopa, MM
Mopenb Briggs & Stratton Robin EH41D Honda GX390 Lombardini 3LD510
Vanguard
KonuyecTso UMAMHAPOB, LWT. 1
Pa6ounit 06bEM, cm® 391 404 389 510
MakcumanbHast MOLLHOCTb, J1.C. 13 18,5 13 12,2
o | Tonnmeo ABTOMOGUNbHBIN 6eH3nH AU-92 Ce30HHOe amn3enbHoe
S TOMNANBO
o
g OxnaxaeHue BosgayLuHoe
én[ EMKOCTb MacnsiHoro kapTepa, n 1,5 1,2 1,1 1,75
EmMKOCTb TONAMBHOIO 6Gaka, n 7,9 7 6,5 53
[yckoBOE yCTPONCTBO PyyHoe 9. cTapT./py4yHoe
5 OnvHa, Mm 865 820
5| S
5 g LLinpuHa, MM 580 515
2 |o
g © BbicoTa, MM 540 650
a
£ | Bec (cyxoi), kr 92 125
Q
(% YpoBeHb wyma (10m), 46(A) 71 74 72 76
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CBapouHble anekTpoarperarbl

ACnAB 250 8/3 -

T400/230 BJ1 - BC

ACnaB 400 10/4 —
T400/230 BA - BC

MOJENb ACINBEB 250-8/3- ACNAB 250-8/3- ACNAB 300-8/3- | ACMNAB 400-10/4- | ACNBEB 400-10/4-
T400/230 BX-BC T400/230 BJ1-6C T400/230 BJ1-BCK T400/230 BO-BC T400/230 BB-BC

MakcrmasbHasi MOLHOCTb, KBA 8,8 (3 1)/3,3(1d) 11 (3 $)/4,4(1d)
HomuHanbHasa MoLHOCTL, KBA 8 (3 d)/3(1d) 10 (3 d)/4(1d)
Hanps>xenue, B 400/230

o Cuna Toka (Ha dasy), A 11,6/13,0 14,5/17,4

E KoadpduumeHT MOLLIHOCTH, COS ¢ 0,8

o

2 | Tun reHepatopa/perynsatopa LLLETOYHBIV KOMNAYHA,

@ | Hanpskeruns
Pop cBapo4HOro Toka [MoCTOSIHHbBIN
HanpsixeHue ceapkm 21,6+32,0 21,2+36,0
(ananasoH), B

% | Tok cBapku v VHTEHCVBHbIN 250 300

S | MPoAomKUTENb- | pexiM 60 %
HOCTb Harpy3ku

3 owy P Hopuanesi 250 300 400

I

z pexum 35%

§ MakcumanbHbli guameTp 8

O | anekTpopa, MM
Mogenb Honda GX620 Lombardini Lombardini Deutz F2L 1011F Briggs & Stratton

25LD425-2 12LD477-2 Vanguard

KonnyecTso uMnnMHAPOB, LUT. 2
Pa604uii 06bEM, cm® 614 851 954 1362 895
MakcnmarnbHas MOLWHOCTb, J1.C. 20 17,7 21,5 29 31

A Tonnveo ABTOMOGBUIIbHBI Ce30oHHOe an3enbHoe TOMIMBO ABTOMOOUSIBHBI

5 6eH3nH AN-92 6eH3uH AN-92

o

g OxnaxaeHue BosgayLuHoe

én[ EMKOCTb MacnsiHoro kaprepa, 1 1,8 1,8 3,0 6 2,3
EmMKOCTb TONAMBHOIO 6Gaka, n 25 12,5 20 36 36
[yckoBOE yCTPONCTBO 9. cTapT./py4yHoe QnekTpocTapTep
B OnvHa, Mm 960 1100 1006

.
s

§ g LLnpyHa, MM 600 900 540

g |S BbICOTa, MM 720 850 1070

a

£ | Bec (cyxoit), kr 185 285 285 340 200

Q

& | Yposetb wyma (10m), 6(A) 75 76 77 78 75
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Bbicokne TpeboBaHMs COBPEMEHHOIO pPbiHKA U HEMPEPLIBHOE YCTPEMJIEHNE K Ka4eCTBY NpuBenn K paspaboTke
HOBbIX MOLLHbIX anekTpoarperatoB cepun ADA n AC. Nlcnonb3oBaHMe 3KOOrMYeCckn YNCTbIX, COOTBETCTBYHOLLINX
LEeCTBYIOLMM €BPONENCKNM HOPMaM An3enbHbix Asuratenen Yanmar, Lombardini, Deutz, Daewoo-Doosan,
ListerPetter n CUHXPOHHbLIX FEHEPaTOPOB HOBOIO MOKOJIEHMsI 06eCcneYMBaloT MOHUXKEHHbIN LLYM, OOJbLLYIO
3dDEKTUBHOCTb 1 Bonee OoNrmin CPoK aKkcnyaTaumm Be3ae, roe HeodOxoanMM aBTOHOMHbIN, HaAEeXHbI, 6e30NacHbIN
1 9KOHOMWYHBIN NCTOYHUK SNEKTPONUTAHUS.

OCHOBHbIE NpenMyLlecTBa:

HapexHocTb paboTbl

- BecleTouHbI reHepaTop NepeMeHHOro Toka caMoperynnpyloLLerocs Tuna paspaboTaH ons yCTonunBom
paboThbl, Kak C aKTUBHOWM HArpy3Kon, Tak 1 ¢ NoTpedbuTensiMm, TPebyioLwMMM 3HaUYUTENbHbLIX MYCKOBLIX TOKOB
onsa ctapta. KOHCTpyKums reHepaTtopa NO3BONSET ABUraTENO NPUHMMATbL GOMbLUYIO HAarpy3Kky 1 ObicTpee
BOCCTaHaBNMBaTb HOMUHAJIbHbIE NapamMeTpbl.

4-x nontocHble reHepatopbl cBbille 20 KBA 060pyaoBaHbl aBTOMATUYECKUM 31EKTPOHHBLIM PErYISTOPOM
HaNPs>XXeHUs AN NoAAePXKaHUS BbICOKOM CTabubHOCTU BbipabaTbiBaeMOro anekTpmyiecTsa. JononHUTENbHO Ha Taknx
anekTpoarperarax BO3MOXHa yCTaHOBKA ANCTAHLUMOHHOMO ynpasieHnsa HanpshxeHeMm (T 5%) ¢ naHenu ynpasneHms.

- MoulHble an3enbHble ABUraTeny BeayLimMx MMPOBbIX MPOM3BOAMTENEN 06ecnednBaloT BbICOKYIO HaAeXHOCTb
1 OO CPOK 3KCryaTaumm, oTBevas Ha 60JIbLUMHCTBO COBPEMEHHLIX TPEOOBaHMWI. YHMKaNbHbIE CUCTEMBI
BMPbICKA M CXEMbI pacnbina TOManBea, yiayyleHHoe oxnaxaeHne 6110KoB UMIMHAPOB, CUCTEMbI 06eryeHmns 3anycka
XOJIOAHOrO AABUraTenNs Npy OTpULAaTesIbHbIX TeMrepaTypax, BoicOKoadpdekTrBHas GunbTpaums Bosayxa, Macna
M TOMMMBA N MHOXECTBO APYrMX BICOKOTEXHOIOMMYHbIX PELLEHNI ONPeaenmnm ob6nk n3nenms B LENOM, Kak
COBPEMEHHOI0, HAAEXHOro 1 yAoOHOro anekTpoarperara.

MoBbilLeHHas 6e30nacHOCTb

- YCTPOMCTBO aBTOMATUYECKOr0 OTK/OUYEHMS. B cnydyae HeEHOpMasibHOro AaBfieHns Macna unm tTemnepartypbl
oxnax,u,alomeﬁ XNOKOCTU ABUratTesib dieKkrTpoarperata aBToMmatn4eckn OCTaHaBIMBaAETCA, NpenoTBpaLlas ero
BO3MOXHOE MOBpexaeHue.

- BO3MOXHOCTb OTCNEXMBaHUS OCHOBHbIX MApPaMeTPOB B 060 MOMEHT BpeMeHU. Hannune pa3suToin CUcTembl
KOHTPONS U ynpaBneHnsi, 06beANHEHHbIX B eAMHBIN B/10K, MO3BONSET rPaMOTHO 1 6€30MacHO aKCnyaTMpoBaTh
anekTpoarperar nons3oBartensm 6e3 crneunansHoOro o6paloBaHms. Bee BbikoyaTenu 1 namrbsl pa3MeLLEHbI B
LleHTpe Ha nepeaHen naHenn ans obecneyeHrs MakcmanbHoro AocTyna. MNpu Heo6XoAMMOCTH MO COrTAaCOBaHUIO C
3aKa34MKoOM NaHesb ynpaBaeHns MoXeT OblTb pa3BepHyTa B /IIOOYI0 CTOPOHY MO0 BbINOMHEHA ANCTAHLMOHHO 0 20 M.

Knonka “Cton”

KHonka ¢ yekon CI/ICTeMbI/

NnoXxapoTyLLeHNs

- KHonka aBapuinHOro octaHoBa
MNpenHa3HayeHa ons GLICTPOro OCTAHOBA 3fleKTpoarperara B aBapuiiHbix cryyasx (GUKCUPYETCs B MOJIOXEHME
cTon). ns Bo3BpaTa B UICXOLHOE COCTOSIHNE HEOOXOAMMO MOBEPHYTb KHOMKY.

- BCTPOEHHbIN OrHEeTYyLWIUTENDb (AN9 NCNOIHEHWS arperara B KOXYyXe)

leHepupyeT orHeTyLwawmini a3po30sb, 0becneymBas TyLLEHNE 1 JIOKANN3aLMIO B C/ly4ae BO3ropaHus
obopynoBaHus B Koxyxe. MNMyck MHULMNPYeTCs aBTOMATUYECKU NPY rnoxape 1Mbo onepaTtopoM CO CTOPOHbI NyJbTa
yNpaBfiEHMSI CPbIBOM NPEOOXPAHUTENBHOM YEKU N HAXATUEM KNaBULLIM “NOXapoTyLLeHme”.

OrHeTtywmntens

- 3awmMTHasa KOHCTPYKLNS.
B uensix obecneyeHms MakcrmasnbHo 6€30MacHOCTU BCE BPaLLAKLLMECs YacTu U3AENNS 3aLUMULLEHbI
peweTtkamu. Koxyx 1 pama nagenns okpatleHbl 351eKTpo6e30nacHbIMU NMOPOLLKOBLIMU MOKPLITUSIMMU.

MMaBHOe oTNnYKne anekTpoarperaTtoB “Benpb” OT 3apybeXKHbIX aHaI0roB - X 3aBEPLUEHHOCTb, YTO
noapasyMeBaeT YCTAaHOBJIEHHbIE MMYLLUUTENb, NAHENb YNPaBieHns, akKkyMynsaTOpPHYIO 6aTtapeto. To No3BonseT
1CMNOJIb30BaTh anekTpoarperaTbl HE3aMeAJIUTENBHO.



MpocToe obcnyxmBaHme

- JocTtyn K gBuraTento ¢ O4HON CTOPOHBI.

[ns obneryeHns O6CJ'Iy>KVIBaHVIF|, KOHTPOAS, 4OGaBNEHNS Macna, OXNaXaaloLen XnaKkocTu, 3amMmeHbl GULTPOB,
pPEryanmpoBOK M MESIKOro PEMOHTA ABUraTesib Yanmar CNpoOeKTUPOBaH C MakCMaibHO BO3MOXHbLIM AOCTYNOM
C OAHOI CTOPOHbI, 4TO NO3BOMISET pasMeLlaTb U3LENNE B CTECHEHHbLIX MOMELLEHUNSAX.

13 1 16 9
/ / 15
5
6
14
4——

18 12 3 7 2 1

1. BoagywHbit punbtp 10. Mpobka cnvBa oxnaxaawLlen XnaKkocTm

2. MacnsiHbin dunsTp 11. SnexkTpryecknin NoAKA4YMBAIOLLMIA TOMIVBHbBIA HACOC
3. TonnuBHbI GUNLTP rpybon OHNCTKIM 12. Jlloyok onpegenenuns B.M.T. (ans perynnpoBok)

4. TonABHbIN GUNLTP TOHKOW O4YUCTKM 13. YcTpoiicTBO 06nerdyeHuns "xonogHoro" 3anycka

5. TonnnBHbIN KpaH 14. PeMmeHb BeHTUNSGTOPA

6. fopnosmHa 3anpaeky Maciom 15. TonnmBHbLIN HACOC BLICOKOIO AaB/EHNS

7. Mpobka cnuea Macna n3 kaptepa 16. dopcyHkn

8. PacwwmputenbHbiii 6a4ok 17. KommyTtaumsa 6optoBoi cetn 12B

9. Kpbiwka paguatopa 18. Kpbiwka TonameHoro 6aka

- ABTOMaTM4eckoe CTpaBnBaHue BO3ayxa
My3blpbkX BO3AyXa, KOTOPbIE MOTYT CHU3UTb MOLLHOCTb ABUraTENs, yOANsoTCA U3 TOMMBHOK ANHUN
aBTOMaTU4YeCKu.

- lcnonHeHme cTtaHuun B LLYMO3aLLMTHOM KOXYyXe

SneKTpoarperaTbl BCero anana3oHa MOLWHOCTU MOIYT UCMOJTHATbCA B LUYMO3aLLMTHOM KOXYyXe. Bbicokas
LLYMON30NALUNA 3TUX n30enmii N03BONSIET MCMNOJIL30BAaTb UX B MecTax, rae HY>XHO cobnoaaTtb BbiICOKNE Tpe6OBaHI/IF| K
Lymy (6OJ'IbHI/ILI,bI, AIMUNHUCTPATUBHBLIE U XXWJ1ble MOMeLLEeHUA N T.,D,.).
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AJA 10-230 P4

AA 10-T400 PJ1

ADA 10 — T400 P4 4

MOZEb AJAT7-230 | AOA8,5- | ADA8-230 AIA 10- AJA 10- AOA10- | AOA13,5- | AOA13,5-
P4 T400 PA PN T400 PN 230 PA 230 P4 T400 PA T400 PA
MakcumarnbHast MOLHOCTb, KBA 7,7 9,3 8,8 11 14,85 14,8
HomuHanbHaa MOLHOCTb, KBA 7 8,5 8 10 18,9
Hanpsxexve, B 230 400 230 400 230 400
Cuna Toka (Ha dasy), A 30 12 34,8 14,6 43,5 43 19
KoadduumeHT MoLHocTH, 1 0,8 1 0,8 1 0,8
cos @
YactoTa, 'y 50
Tun reHepartopa/perynaropa BecLETo4HbIi LLETOYHBIIA BecLETo4HbIi LLETO4HbIN/ BeCLETO4HbIN KOHAEHCa- LLIETOYHBIN/TPaHCHOPMATOPHIN
o | HanpsxeHns KOHfieHcaTop- KOMOUHM- KOHfieHcaTop- | TpaHcopma- TOPHBIiA
o HbllA POBaHHbI C HbIlA TOPHbIA
3 YCUIIEHHOI
g azoit,
) KOMMayHz,
Mopenb Yanmar 2TNV 70 Lombardini LDW 702 Lister& Yanmar Lister& Yanmar
Petter 3TNV 70 Petter 3TNV 70
LPW2 LPW2
KonnyecTtso UMNNMHAPOB, LWT. 2 2 3 2 3
Pa6ounit 06bEM, cMm® 570 686 930 854 930 854
MakcmnmanbHas MOLWHOCTb, J1.C. 12,2 17 19,7 18,1 19,7 18,1
g Tonnveo JlnsenbHoe ce3oHHoe
L
g OxnaxaeHue PanuatopHoe
lE:n[ EmMKoOCTb MacnsiHoro kaprtepa, 1 23 1,6 3 3,8 3 3,8
EmkocTb TONAMBHOroO 6aka, n 36 60
—
g Pacxop Tonnvea npu 75% 2,6 3,4 3,1 3,9 3,1 3,9
Q | Harpyake, j1/4
I
8 | NpopomkxutensHocTs 13 10 19 15 19 15
% ABTOHOMHO paboThl, 4
(‘IL_S [yckoBOE yCTPONCTBO SneKkTpryeckuii ctaptep
MUCMoJIHEHUe Ha pame
B JOnvHa, Mm 1006 1006 1336 1336 1336 1336
s
S | WwpuHa, Mm 540 540 540 540 540 540
©
© | Bbicota, MM 1155 1060 1219 1100 1219 1100
Bec (cyxoir), kr 168 174 178 184 233 203 237 207
YpoBeHb wyma (10m), 6(A) 78
WUCMOJIHEHUE Ha paMe Nopa, KanoTom
B OnuHa, Mm 1595 1675 1595 1675 1595
?“l LLnpuHa, mm 725 725 725 725 725
©
© | BuicoTa, MM 1182 1053 1182 1053 1182
Bec (cyxoi), kr 510 517 520 527 575 541 579 545
YpoBeHb wyma (10m), 46(A) 65




ADA 12-230 PS15 ADA 20 - T 400 PN

MOZENb AIA 12-230 | ADA 16-T400 | ADA 15-230 | AOA 15-230 | ADA 15-230 | AJA 16-230 AIIA 20-
PA PA PN PA PA BA-6C T400 P/1
MakcunmanbHasi MOLHOCTb, KBA 13,2 17,6 16,5 17,6 22
HomwuHanbHast MOLHOCTb, KBA 12 16 15 16 20
Hanpsxxenuve, B 230 400 230 400
Cuna Toka (Ha dasy), A 52 23 65 69 29
KoaddurumeHT moLHocTu, 1 0,8 0,8
cos ¢
= Yactora, Ny, 50
§ Tun reHepartopa/perynsaropa BecLyETouHbIi LLETOYHbIIA/ BeCLETOYHBIN KOHAEHCATOPHbIN LLETOYHbIN/
2 HanpsxeHns KOHfieHcarTop- TpaHchopma- TpaHcdopma-
© Hblt TOPHbIiA TOPHbIiA
Mopenb Yanmar 3TNV 76 Lombardini Lister& Yanmar Deutz F2L Lombardini
LDW 1404 Petter LPW3 3TNV82 1011F LDW1404
KonuyecTso UMAMHAPOB, LWT. 3 4 3 3 2 4
Pa6ounit 06bEM, cm® 1115 1372 1395 1330 1366 1372
MakcumanbHasi MOLHOCTb, J1.C. 22,5 35,2 29,6 29,8 30 35,2
5 Tonnuso OunsenbHoe ce3oHHoe
§ OxnaxaeHve PagnatopHoe BosaywHoe PapuatopHoe
[}
= | EMKOCTb MachnsiHOro kapTepa, 4.4 3,3 4,2 5,5 6 3.3
EmkocTb TonnueHoro 6aka, n 30 60 36 60
g Pacxop Tonnvea npu 75% 4,7 6,8 6,2 5,9 6,2 6,8
Q | Harpyake, j1/4
§ MpoaoNXUTENBHOCTL 6 8 9 10 6 9
% ABTOHOMHOI paboThl, 4
(‘II':J [yckoBO€E yCTPONCTBO OnexkTpuyecknin ctaptep
MUCrnosiHeHne Ha pame
E OnuHa, Mm - - 1336 1336 1506 1190 1336
s
S | WwpuHa, mm - - 540 540 700 540 540
B BhicoTa, MM - - 1060 1100 1140 1025 1060
Bec (cyxoi), kr - - 281 311 262 348 287
YpoBeHb wyma (10m), 46(A) - - 78 80 78
WUCMOJIHEHNE B LUYMO3ALUNTHOM KOXYXe
z OnuHa, Mm 1615 1675 1595 - 2470
s
S | Wwvpuna, mm 650 725 725 - 975
§ BeicoTa, MM 930 1053 1182 - 2030
Bec (cyxoit), kr 274 278 600 649 581 - 606
YpoBeHb wyma (10m), 46(A) 71 65
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AA 20-T400 PA *

ALA 25 - T400 PA 4

ADA 20-T400 BA-BC

MOZENb ALA 20- AIIA 20-T400 AIA 20- AIA 20-230 | AZA 20-230 | AJA 20-230 AA 25-
T400 PA BA-BC T400 PA P/ PA PA T400 P/1
MakcumasnbHas MOLLHOCTb, KBA 22 27,5
HomwuHanbHast MOLHOCTb, KBA 20 25
HanpsxxeHuve, B 400 230 400
Cuna Toka (Ha dasy), A 29 86 36
KoaddunumeHT moLHocTu, 0,8 1 0,8
cos ¢
= Yactora, Ny, 50
§ Tun reHepartopa/perynsaropa LLETOYHBIIA/TPaHCHOPMATOPHBIN BeCLIETO4HBII KOHAEHCATOPHbIN LLETOYHbIN/
2 HanpsxeHns TpaHcdopma-
© TOPHbIiA
Mopenb Lister& Deutz F2L Yanmar Lombardini Lister& Yanmar Lombardini
Petter LPW3 1011F 3TNV82 LDW1603 Petter LPW4 3TNV88 LDW1603
KonnyecTtso uMnnHAPOB, LUT. 3 2 3 3 4 3 3
Pa6ounit 06bEM, cm® 1395 1366 1330 1649 1860 1642 1649
MakcumanbHasi MOLHOCTb, J1.C. 29,6 30 29,8 40,8 39,5 36,8 40,8
5 Tonnuso OunsenbHoe ce3oHHoe
§ OxnaxaeHve PapmatopHoe BosaywHoe PagnatopHoe
[}
= | EMKOCTb MachnsiHOro kapTepa, 4,2 6 585 3,8 11,5 6,7 3,8
EmkocTb TonnueHoro 6aka, n 60 36 60
g Pacxop Tonnvea npu 75% 6,2 6,2 5,9 7,8 8,4 7,2 7,8
Q | Harpyake, j1/4
§ MpoaoNXUTENBHOCTL 9 6 10 7,5 7 8 7,5
% ABTOHOMHO paboThl, 4
(‘II':J [yckoBOE yCTPONCTBO OnexkTpuyecknin ctaptep
MUCcrnosiHeHne Ha pame
B AnnHa, MM 1336 1190 1506 1336 1506 1506 1336
s
S | WwpuHa, mm 540 540 700 540 700 700 540
E BbicoTa, Mm 1100 1025 1140 1124 1100 1218 1124
Bec (cyxoi), kr 317 354 298 374 401 356 315
YpoBeHb wyma (10m), 46(A) 78 80 78
WUCMOJIHEHNE B LUYMO3ALUNTHOM KOXYXe
z OnuHa, Mm 2470 - 1595 2470
s
S | WwpuHa, mm 975 - 725 975
§ BeicoTa, MM 2030 - 1182 2030
Bec (cyxoir), kr 655 - 617 693 720 675 653
YpoBeHb wyma (10m), 46(A) 65

* 5 net rapaHtum unn 5000 yacos rapaHTuiiHom paboTbl Ha apuraTensx Lister Petter. uratens Lister Petter moxeT
paboTaTb Kak Ha An3esibHOM TOMMBe, Tak U Ha aBUaLMOHHOM KEPOCUHE.




ADA 25 - 230 PA-K ALA 38 - T400 M2

MOZENb AIA 25- | AJA 25- ADA 25- | ADA25- | ADA 31,5- ADA AIA 38- | ADA 38- AIA 38-
T400 PA | T400 PA 230 P/1 230 PA T400 PJ1 31,5- T400 PA | T400PH | T400 M4,
T400 PA
MakcumarnbHas MOLWHOCTb, KBA 27,5 34,6 41,8
HomuHanbHaa MOLHOCTb, KBA 25 31,5 38
Hanpsixenne, B 400 230 400
Cuna Toka (Ha dpazy), A 36 108 45 [ s59 | 54
KoadduumeHT moLHoCTH, 0,8 1 0,8
5 cos ¢
£ | Yacrora, My 50
H o P ancopuaropuuit | xommencaropiui o paRepopuaTORL
Mopenb Lister& Yanmar | Lombardini | Yanmar | Lombardini | Yanmar Lister& Yanmar Deutz
Petter 3TNV88 | LDW2204 | 4TNV88 | LDW2204 | 4TNV88 Petter | 4TNV84T F3M
LPW4 LPWT4 1011F
KonuyecTso UMAMHAPOB, WT. 4 3 4 3
Pa6o4uit 06bEM, cm® 1860 1642 2199 2189 2199 2189 1860 1995 2049
MakcunmarnbHas MOLHOCTb, J1.C. 39,5 36,8 51,7 48,1 51,7 48,1 53,9 56 57
A Tonnveo Jn3enbHoe ce30HHOe
g OxnaxaeHve PapnartopHoe M::;::;:g:-
2 [ Emcocrs macnsroroxaprepa,n [ 115 | 67 | 57 | 74 | 57 | 74 | 55 | 74 9
EMKOCTb TOMAMBHOrO 6aka, 1 60
g Pacxop Tonnvea npu 75% 8,4 7,2 9,3 9,0 9,3 9,0 10,2 10,2 9,7
Q | Harpyake, j1/4
§ MpoaooNXUTENBHOCTL 7 8 6 7 6,5 7 6
'% aBTOHOMHO paboThl, 4
c% [yckoBOe yCTPONCTBO OnekTpuyecknii ctaptep
UCMOMNHEHNE Ha pame
I [ AmwmHa, Mm 1506 1506 1506 1506 1506 1506 1506 1506 1506
?“l LLnpwuHa, Mmm 700 700 700 700 700 700 700 700 700
E BbicoTa, Mm 1100 1218 1173 1218 1173 1218 1220 1220 1410
Bec (cyxon), kr 379 334 413 400 416 419 401 424 475
YposeHb wyma (10m), 46(A) 78 79 78 80
MUCMOJNIHEHNE B LUYMO3ALUMTHOM KOXYXe
I AnnHa, MM 2470 1595 2470 -
=
S | WupunHa, mm 975 725 975 -
E BeicoTa, MM 2030 1182 2030 -
Bec (cyxoi), kr 698 653 780 | 757 | 73 | 7e2 | 7as | ve7 -
YpogeHb wyma (10m), 6(A) 65
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8 - 600 KBA




AC 8-T400 PH

ALOC 27-T400 PHA

AAC 15-T400 PH

MOJENb AIC8-230 | AOCS8- | AOC10- | AOC10- | AOC 12- | AOC 12- | AOC 15- | AAC 15- | AOC 16- | AAC 20- AIC 25-
PA 230 PA | T400 PA | T400PA | 230 P4 230 PA | TA00 P | T400PA | 230 P | T400 PH T400 PK
MakcumanbHast MOLLHOCTb, 8,8 11 13,2 16,5 17,6 22 27,5
KBA
HomuHanbHaa MOLLHOCTb, KBA 8 10 12 15 16 20 25
Hanpsi>xenune, B 230 400 230 400 230 400
Cuna Toka (Ha dasy), A 34,8 14,6 52 21,6 69 29 36
KoaddurumeHT moLHocTu, 1 0,8 1 0,8 1 0,8
cos @
YacroTa, Ny 50
o | Tun reHepaTopa/perynsaropa BecLETo4HbIn/ LLIEéTo4HbIN/KOM- | Beclwétounbiii/ | LLETOUHBI/KOM- | Becwg- BecLETOUHBIN/
© | nanpsixenus KOHOEHCAaTOPHbIN nayHa, KOHAeHcartop- nayHp, TOYHBIiA/ aBTOMaTUYECKNIN
3 HbIV KOHZEH-
) carop-
© Hblil
Mogenb Yanmar Lister& Yanmar Lister& Yanmar Lister& Yanmar Lister& Yanmar 4TNV88 Daewoo
3TNV82 Petter 3TNV82 Petter 3TNV88 Petter 3TNV88 Petter DB33
LPW3 LPW3 LPW4 LPW4
Konn4yecTBo LMNMHOPOB, LWT. 3 4 3 4
Pa6ouuit 06bEM, cm® 1330 1395 1330 1395 1642 1860 1642 1860 2189 3260
MakcumanbHas MOLWHOCTb, 13,5 15,1 18,5 15,1 16,7 18,2 16,7 18,2 22,3 35
n.c.
A Tonnveo Jun3enbHoe Ce30HHOe
=
g OxnaxpeHue PagnatopHoe
E EmMKOCTb MacnsiHoro kaprepa, 5.5 3,75 5,5 3,75 6,7 5,5 6,7 5,5 7,4 8,5
g | n
EmKOCTb TONAMBHOIO 6Gaka, n 60
.
g Pacxop Tonnvea npu 75% 2,8 4,6 2,8 4,6 3,4 6,1 3,4 6,1 4,5 5,9
Q | Harpy3ke, n/4
I
g | NpopomkutenbHocTL 21 13 21 13 17 9,8 17 9,8 13 10
% aBTOHOMHOI paboThl, 4
® MyckoBoe yCTPOMCTBO OnekTpuyeckuii ctaptep
WUCMOJIHEHNE Ha pame
B OnvHa, Mm 1336 1336 1336 1336 1506 1336 1336 1336 1506 1806
=
< | WupunHa, Mm 540 540 540 540 700 540 540 540 700 800
]
® | Beicota, Mm 1140 1200 1140 1200 1218 1100 1148 1100 1218 1370
Bec (cyxon), kr 297 280 291 274 357 387 306 326 390 372 558
YpoBeHb wyma (10m), A6(A) 74 75 74 75 74 75 74 75 75 78
MUCMONIHEHUE B LUYMO3aLMTHOM KOXYyXe
B JOnvHa, Mm 1595 1675 1595 1675 1595 1675 1595 1675 2470 2470 2470
s
S | WwpuHa, mm 725 725 725 725 725 725 725 725 975 975 975
©
© | Bbicota, MM 1182 1053 1182 1053 1182 1053 1182 1053 2030 1053 2030
Bec (cyxoir), kr 649 623 643 618 689 730 660 670 725 707 911
YpoBeHb wyma (10m), 46(A) 65
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ALOC 20-T400 P4 ALC 45-T400 PHA

MOJEJb ALC 35- ALC 45- AZIC 50- ALC 60-T400 | AZAC 60- AZIC 80- AZC 85-T400
T400 PA T400 PA T400 PK PK T400 PA, T400 PK P

MakcumanbHas MOLHOCTb, KBA 38,5 49,5 55 66 88 93,5
HomwuHanbHast MOLHOCTb, KBA 35 45 50 60 80 85
HanpsxxeHuve, B 400
Cuna Toka (Ha dagy), A 51,4 66,1 73,5 88,2 117,6 125
KoadpdunumeHT MmoLLHOCTH, 0,8

2 cos ¢

£ | Yacrora, 'y 50

g :::;s:(gza;opa/perynmopa BecLLETOYHbIN/aBTOMATUYECKNI PEFYNATOP HANPSXXeHNs
Mogenb Yanmar Yanmar Daewoo Daewoo Deutz Daewoo Deutz

4TNV98 4TNVO8T PO34Ti DB58 BF4M2012 D1146 BF4AM1013E

KonuyecTso UMIMHAPOB, LWT. 4 6 4 6 4
Pa6ouuit 06bEM, cm® 3319 3260 5785 3190 8071 4760
MakcumarnbHas MOLHOCTb, J1.C. 42 51,5 57 73 77 105 106

g Tonnveo JnsenbHoe ce30HHOe

‘g OxnaxaeHve PapnatopHoe

@

= | EMKOCTb MacnsiHOro kapTepa, 10,5 7,5 14,5 8,5 17,5 11
EmKOCTb TONAMBHOIO Gaka, n 60

g Pacxop Tonnvea npu 75% 8,0 9,7 10 12,7 14,1 15,6 585

g Harpyake, /4

g | NpopomkutensHocTL 7.5 5 4

% aBTOHOMHOW paboThl, 4

® MyckoBoe yCTPOMCTBO OreKTpUYeCcKunii ctapTep

MUcrnosiHeHne Ha pame
I AnnHa, MM 1806 1806 2006 1910 2100 2050
§ LnpuHa, MM 800 800 900 860 900 880
E BbicoTa, Mm 1320 1345 1410 1400 1655 1530
Bec (cyxoi), kr 542 578 688 850 823 1216 985
YpoeeHb wyma (10m), 6(A) 75 78
MCMOJIHEHME B LUYMO3aLUUTHOM KOXyXe

E OnuHa, MM 2470 3100
s
S | WwpuHa, mm 975 1170
E BbicoTa, MM 2030 2280
Bec (cyxoit), kr 908 944 1041 1329 1176 1665 1440
YpoBeHb wyma (10m), 46(A) 65




A[AC 50-T400 PK ALOC 60-T400 PK

MOZENb AIC 105- ALC 120- AIC 135- AIC 200- AIC 230- ALC 270- ALC 400-
T400 PL, T400 PK T400 PA, T400 PK T400 PA, T400 PK T400 PK
MakcumasnbHas MOLHOCTb, KBA 115,5 132 148,5 220 253 297 440
HomwuHanbHas MOLHOCTb, KBA 105 120 135 200 230 270 400
Hanpsxxenve, B 400
Cuna Toka (Ha ¢aay), A 154,4 176,4 198,5 2941 338,2 397,05 588,2
KoaddunumeHT moLHocTu, 0,8
s cos ¢
& | Yacrora, 'y 50
g :::;::(gzagopa/perynmopa BecLUETOYHbIN/aBTOMATUYECKUI PETYNATOP HANPSXXEHMS
Mogenb Deutz Daewoo Deutz Daewoo Deutz Daewoo Daewoo
BF4M1013EC D1146T BFEM1013E PO86Ti BF6M1015 P126Ti P158LE
KonuyecTso UMAMHAPOB, LWT. 4 6 8
Pa6o4uit 06bEM, cm® 4760 8071 7150 8071 11900 11051 14618
MakcumarsnbHas MOLHOCTb, J1.C. 132 145 169 240 289 328 494
g Tonnveo Jn3enbHoe Ce30HHOEe
‘g OxnaxaeHve PagmnartopHoe
o
= | EMKOCTb MacisiHOro kapTepa, 11 17,5 20 17,5 34 25 24
EmkocTb TonnueHoro 6aka, n 60 125 + 175 *
g Pacxop Tonnmea npu 75% 17,9 20,3 22,8 36,3 39 49,6 77,2
Q | Harpyake, /4
§ MpoaoNXUTENBHOCTL 3 14 13 8 7,5 6 3,5
'% aBTOHOMHOI paboThl, 4
c% [yckoBO€e yCTPONCTBO OneKkTpuyeckuii ctaptep
ucrnosiHeHne Ha pame
B [nnHa, MM 2220 3000 3000 3500 3500 3500 3670
s
S | WwrpuHa, mm 900 1000 1000 1240 1240 1240 1640
g BbicoTa, MM 1527 1788 1712 1619 2075 1735 1940
Bec (cyxoit), kr 1069 1418 1404 1595 1794 1958 2295
YpoBeHb wyma (10m), 6(A) 79 81
WCMOJIHEHNE B LUYMO3ALUMTHOM KOXYXe
B OnuHa, Mm 3100 3500 3500 4830
=
< | WupunHa, Mm 1150 1170 1240 1505
\5 BhicoTa, MM 2280 2280 2615 2200
Bec (cyxoit), kr 1518 1884 1870 2092 2291 3500 3800
YpogeHb wyma (10m), A6(A) 65

* - [lns BapmaHTa MCMnoJsib30BaHMs CTaHUMN 6e3 KoXyxa.

35



ALC 85-T400 P A[C 400-T400 PO4

MOZENb ALC 400-T400 PO, AC 500-T400 PK AIC 600-T400 PK
MakcumanbHast MOLHOCTb, KBA 440 550 660
HomMuHanbHas MoLHOCTb, KBA 400 500 600
HanpsxxeHuve, B 400
Cuna Toka (Ha dasy), A 588,2 735,2 882,3
o KoadpdunumeHT MOLLIHOCTH, COS ¢ 0,8
g YactoTa, Ny 50
g :zggsizga;opa/perynmopa BecLETOUHBIM C aBTOMATUHECKUM PEryasTOPOM HanpsikeHust
Mopenb Deutz BF8M1015C Daewoo P180LE Daewoo P222LE
KonuyecTso UMAVHAPOB, LWT. 8 10 12
Pa6ouuit 06bEM, cm® 15900 18273 21927
MakcumanbHas MOLLHOCTb, J1.C. 502 602 723
g Tonnmeo [n3enbHoe Ce30HHOE
‘g OxnaxaeHue PagnatopHoe
@
= | EMKOCTb MacnsHoro kaptepa, 1 45 38 43
EmkocTb TonnmeHoro 6aka, 1 125 + 175 *
g Pacxop Tonnuea npu 75% 69,7 96,5 115,7
2 | Harpy3ke, n/4
§ MpoaoNXNTENBHOCTL aBTOHOMHOM 4 3 2,5
% paboThl, Y
@ | MNyckoBoe yCTPOWCTBO OnekTpun4eckuin ctaptep
MCrNoJsIHEeHne Ha pame
z OnuHa, Mm 3670 3670
s
S | WupuHa, Mm 1640 1640
B BbicoTa, MM 1810 1940
Bec (cyxoi), kr 2590 2660 3410
YpoBeHb wyma (10m), 46(A) 81
MUCMOJIHEHNE B LUYMO3aLMTHOM KOXYyXe
E OnuHa, MM 5260
s
S | WwvpuHa, mm 1650
B BbicoTa, MM 2850
Bec (cyxoit), kr 4100 4200 5100
YpoBeHb wyma (10m), 6(A) 65

* - [lns BapnaHTa MCrnosib30BaHUs CTaHUMn 6e3 Koxyxa.
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ALA 12 T400 PSI3

AKKyMynaTop
leHepaTop

Knemma
3asemneHuns \

CuvnoBow wnt
KoMMekTa
obopynoBaHus

MynbT ynpasnexHus
Webasto

/

Kpennexve
pbIM-6onTa

PacluvpuTenbHbIn
6auok

/ [puratens

MpennyckoBon
noporpesaresb
Webasto

Mogaynb
\ yrnpaBnieHust

KoMrnnekTa
o6opynoBaHus

Mynet MapknpoBoyHas

ynpasseHvss  Tabnuyka

KoMmMiekTa

o6opyaoBaHus

ALA 12 T400 PSIB3

TexHnyeckune XapaKTepucTukn 3JieKTpoarperatToB C Au3eJibHbiIMU ABUraTendaMmm pagmaTtopHoro

oxnaxpeHus Ha 3000 06/mMuH

NMAPAMETP AA1 2-T400 PHA AIA 16-T400 PA AJA 20-T400 PA AJA 31,5-T400 PA

MowuHocTb H=200 m, t=20°C 12,7 16 23,1 39,9

N, KB H=1000 m, t=40"C 10,0(9,4) 12,7(11,9) 20,0 (18,7)) 33,0 (30,9)
H=2000 m, t=37°C 8,8 (7,5) 11,1(9,5) 17,5(14,9) 30,5 (26,5)
H=3000 m, t=31°C 7,8(5,8) 9,8(7,4) 15,5(11,6) 28,9 (22,8)
H=4000 m, t=24°C - - - 26,9(18,7)

HanpsixeHne HomuHansHoe, B 400

Pop toka nepemMeHHbIn TpexdasHbli

YacTtoTta HoMUHanbHas, 'y, 50

Tok HoMuHanbHbIM, A (H=1000 M, t=40°C) 14 18 29 48

KoadpduumMeHT MOLLIHOCTM Harpy3ku, Cos ¢ 0,8

YacToTa BpalleHns HOMUHanbHas, 06/MyUH 3000

[Burarenb Yanmar 3TNV70 Yanmar 3TNV76 Yanmar 3TNV88 Yanmar 4TNV84T

Pacxop Tonnuea npy NHowm, /4, He 6onee 4,4 5,6 7,6 11,5

Pasmepsbl rabapuTHble | onvHa, MM 1336 1506

;aMF‘)aHMeeﬁng;OM 6o, LIMPUHA, MM 540 700
BbICOTa, MM 1100 1220

Macca (cyxas), kr, He 6onee 210 235 360 430

Pasmepbl rabapuTHble | oavHa, MM 1150 1350

BO BCEMOroAHOM Ka-

noTe 1 Ha nogpamHu- | WMP1Ha, MM 680 700

ke, MM, He Gonee BLICOTA, MM 854 1345

Macca (cyxas), kr, He 6onee 270 320 400

Bpewms pasorpesa asurarens nogorpesarenem 20 25

oxnaxpgatowen xunakoctn ot -50°C go +40°C,

MWH, He Bonee

Mpumeyanns: 1. HoMnHanbHas MoLLHOCTb Ha BeicoTax 2000, 3000 1 4000 m gaHa n3 pacyeTa Temneparypbl Ha YPOBHE
Mops +50°C n nageHun ee no 6,5°C Ha kaxable 1000 M BbICOTbI.

2. MoLWHOCTb, ykadaHHas B ckoOkax, COOTBETCTBYET 6e34bIMHOMY pexrMy paboTel An3ens.

3. BO3MOXHO M3MeHEHNE HEKOTOPbIX Ppa3mMepoB DA Npu NPOBELEHUM KOHCTPYKTOPCKOM NpopaboTku.




A[OC20-T400PN13 ALC 30 T400 PH

TexHUyeckue xapakTepucTuku 3JieKTpoarperaToe ¢ Au3esibHbiMU ABUraTeNsasMu paamaTopHOro
oxnaxpeHus Ha 1500 06/mMuH

NMAPAMETP ALC 10-T400 PA* ALC 15-T400 PA* ALC 20-T400 PJ1* AC 30-T400P A

MoLuHoCTb H=200 m, t=20°C 14 20,7 21 37,8

HOMUVHanbHas ~ —

NHoM, KBA H=1000 m, t=40°C 11,8 (11,1) 16,7 (15,7) 20,0 (19,4) 33,7 (31,6)
H=2000 m, t=37°C 10,9 (9,5) 15,5 (13,4) 19,1 (16,6) 31,2(27,0)
H=3000 m, t=31°C 10,4 (8,2) 14,7 (11,6) 18,1 (14,3) 29,5 (23,3)
H=4000 m, t=24°C 9,6 (6,7) 13,6 (9,5) 16,8 (11,7) 27,5(19,1)

HanpsixeHne HomuHansHoe, B 400

Pop toka nepeMeHHbIn TpexdasHbli

YactoTta HoMuHanbHas, My, 50

Tok HoMuHanbHbIM, A (H=1000 M, t=40°C) 17 24 29 49

KoadpduumMeHT MOLLIHOCTM Harpy3ku, Cos ¢ 0,8

YacToTa BpalleHns HOMUHanbHas, 06/MyUH 1500

[surarenb Yanmar 3TNV84T Yanmar 4TNV84T Lombardini 2204/T Yanmar 4TNVO8T

Pacxop Tonnuea npu NHowm, /4, He 6onee 4,1 55 7,4 10,9

Pa3mepbl rabaputHele | anvHa, Mm 1150 1350 1350 1506

Ha noApamHuKe, MM,

He Gonee LIMpUHa, MM 700 700 630 670
BbICOTa, MM 1280 1324 1180 1100

Macca (cyxas), kr, He 6onee 400 450 500 620

Pasmepbl rabapuTHbie | oavHa, MM 1150 1350 1350 -

BO BCEMOrOAHOM

KanoTe, MM, He Gonee | WVPVHA, MM 760 760 690 -
BbICOTa, MM 1280 1320 1180 -

Macca (cyxas), kr, He 6onee 450 510 560 -

Bpemsi pasorpea apuratens nogorpesaTenem 25 25 25 30

oxnaxpgatowen xunakoctu ot -50°C go +40°C,

MWH, He Bonee

Mpumeyanns: 1. HoMnHanbHas MoLLHOCTb Ha BeicoTax 2000, 3000 1 4000 m gaHa n3 pacyeTa Temneparypbl Ha YPOBHE
Mops +50°C n nageHun ee no 6,5°C Ha kaxable 1000 M BbICOTbI.

2. MoLwHoCTb, ykadaHHasi B ckobkax, COOTBETCTBYET 6€34bIMHOMY PeXMMy paboTbl AU3ENS.
3. BO3MOXHO M3MeHEHNE HEKOTOPbIX Ppa3mMepoB DA Npu NPOBELEHUM KOHCTPYKTOPCKOM NpopaboTku.

* Camble kKOMNakTHble DA B MUpe B CBOEM Knacce.
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BeHTUNALMOHHbIE
0oTBEPCTUS

3amMoK CbEMHON
KPbILLKM

3anpaBoyHas
ropfioBuHa

CnuB macna

TonnueHbI Gak

AQN 2,2-230 BSI-B

AQN 4,2-230 BSI-6C4

AAnN 16-T400 BJ1-BC

TexHu4yecKkne xapakTepucTukKm ajsieKTpoarperaTtos ¢ Au3esibHbiMU ABUraTensaMmm BO34YyLUHOro

oxnaxpeHusa Ha 3000 06/mMuH

NMAPAMETP AN 2,2-230 BA AN 3-230 BA AN 4,2-230 BA AN 5-T400 B
MouHOCTb H=200 m, t=20°C 2 kBT 3,1 kBT 4.5 kBT 6,6 kBA
NeOM, KBA H=1000 m, t=40"C 1,6 (1,5) kBT 2,4(2,3) kBT 3,5 (3,3) kBT 5,2 (4,9) KBA
H=2000 m, t=37°C 1,4 (1,2) kBTt 2,1(1,8) kBt 3,1(2,6) kBT 4,6 (3,9) kBA
H=3000 m, t=31°C 1,3(0,9) kBT 1,9 (1,4) kBT 2,7(2,1) kBt 4,0(3,1) kBA
H=4000 m, t=24°C - - - -
HanpsixkeHne HoMuHanbHoe, B 230 400
Pop Toka oaHodaszHbI TpexdasHbli
YacTtoTta HoMuHanbHas, 'y 50
Tok HoMuHanbHbIM, A (H=1000 M, t=40°C) 7 10 15 7,5
KoaddunumeHT MOLHOCTH Harpysku, cos ¢ 1 0,8
YacTtoTa BpaleHs HoMUHanbHas, 06/MuUH 3000
[Buratenb Yanmar L48AE Yanmar L70AE Yanmar L100AE Lombardini 15LD500
Pacxop tonnvea npu NHowm, 11/4, He 6onee 0,9 1,2 1,7 2
Pasmepbl rabapuTHble | onvHa, MM 560 686 750 750
;?&S?Azgggﬁgz 125 LUIMPUHA, MM 410 506 554 550
BbICOTa, MM 565 553) 590 590
Macca (cyxas), kr, He 6onee 50 60 90 120
MyckoBoe ycTpocTBO py4Hoe afleKTpocTapTep/py4Hoe
Bpems pasorpesa gpuratens ot -50°C - - 20
[0 TeMnepaTypbl 3anycka, MviH, He 6onee

Mpumeyanns: 1. HommHanbHas moLwwHOCTb Ha BbicoTax 2000 n 3000 m gaHa na pacyeTta TemnepaTypbl Ha YPOBHE MOPS
+50°C 1 napeHumn ee no 6,5°C Ha kaxapie 1000 M BbICOTHI.

2. MoLWHOCTb, ykadaHHas B ckoOkax, COOTBETCTBYET 6e34bIMHOMY pexrMy paboTel An3ens.

3. BO3MOXHO M3MeHEHNE HEKOTOPbIX Ppa3mMepoB DA Npu NPOBELEHUM KOHCTPYKTOPCKOM NpopaboTku.
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MOANDUKALNA NYNbTOB YMPABJIEHUA SNEKTPOATPEFATOB MAPKW “BEMPb"”
|

1. CTaHOapTHbIV YNPOLLEHHbIN NyNbT ynpasieHns 4ns ABUraTens Mapku

Lombardini

Bce gBuratenn mapku Lombardini ¢ pagnaTopHbIM OXNaXAEHNEM
NMOCTaBNSAOTCS C BCTPOEHHbIM MySIbTOM YMpPaBAeHnsi, KOTOPbIA UMEET B CBOEM
COCTaBe KJoY 3aXUraHus 1 1aMnoYvkm, CUrHaIn3npyioLme o HeMcnpaBHOCTU
nBuratensi. AnekTpmyeckne CUIoBbIE BbIXOObl, aBTOMAaTbl 3aLWUTbl U NPUbop.I,
1M3MepsioLme napaMmeTpbl reHepaTopa PacrnosioXeHbl Ha CaMOM FreHepaTope.

2. CtaHgapTHbIM YNPOLLEHHBIV NyNbT ypasieHus Ansa gsurarens Mapky Yanmar

[aHHbIf NYNLT COAEPXUT KOY 3aKUraHUs, CUrHANU3MPYIOLLIME JTAMMOYKN
1 NprBop N3MEPEeHUs YPOBHS Tornmea. MynsT ycTaHaBnMBaeTcs
NPEenMYyLLIECTBEHHO Ha CTaHLMM MOLLIHOCTL A0 20 kBa ¢ An3esbHbIM
paavaTopHbIM ABuratenemM. ANeKTPUYeckie CUNoBbIe BbIXObl, aBTOMaThI
3aLUMTLI 1 NPUBOPBI, N3MEPSAIOLLIME NapaMeTpbl reHepaTopa PacrnoioXeHbl Ha

CaMOM reHepartope.

3. CTtaHaapTHbIV pacLUMPEHHbIN NybT ynpaeieHus

Haunbonee WMPOKO NpUMEHSIEMbIV NMySbT yrpaBiieHUs Ha BECb AMana3oH
MOLLLHOCTEN 3fIeKTpoarperaToB Aas Bcex Mapok apuratenen Lombardini,

Yanmar, Daewoo-Doosan, Lister Petter, Deutz.

OpHodazHbIN
18 22 21

/

— I

1. BonbTMETP NepemMeHHOro Toka

MNMokasblBaeT BENIMYNHY FEHEPUPYEMOTO HAMPSKEHWS.

2. Yactotomep

MNMoka3blBaeT reHeprpyemyto HYacToTy.

3. AMnepmeTp nepemMeHHoro Toka

[MokasblBaeT BbIXOAHY BENMYNHY TOKa Ha dase.

4. MNMepeknovaresb pasbi

MepeknioyaeT BONLTMETP Ha TpexdasHbIx arperatax aas UsMepeHuns
BENYMHBI MeXda3HOro HanpsixeHns (3 NonoXxeHnst BNeBo) 1mbo
"Honb-dasa" (3 nonoxeHns Bnpaso). MonoxeHne "BBEPX" - BbIKIIIOYEHO.

5. UHavkaTtop YKU

CBeToamoL ycTpoiicTBa KOHTPONS n3onsaumn. 3aropaeTcs B paboTte
npv HapyLLEHNW [ONYCTMMOrO COMPOTUBAEHNS N30ASLMN 0OMOTOK
reHepartopa.

6. Knonka YKV

Mpoeepka ceeToanona YKM Ha ncnpaBHOCTb.

7. MNMpepsbiBatesns cetn

MpenHasHavyeH s OTKIIIOYEHNS/BKITIOYEHUST HArPY3KN U UrPaeT posb
aBTOMAaTMYECKOW 3aLmThl CETU. Ha N3aenmsix MOLHOCTbIO CBbILLE
20 kBA BbINONHEH B OTAENBHOM 3/1EKTPUYECKOM KOpoGe.

8. CyeTynk MoToYacos

Yka3sblBaeT BpeMs HapaboTku afnekTpoarperaTta.

20 13

12

/14

§

TpexdasHbi

9 1819 21 20 13

3
/14

2 8 23 7 10 16

9. MaBHbIki BK/OYATE b

Kntoy 3anycka/octaHoBa anekTpoarperarta. B npomexyTto4yHom
NMONOXEHM MHULMMPYET BKIOYEHME YCTpolicTBa obneryeHns
"xonogHoro" 3anycka.

10. MNpenoxpaHuTtens yenv 12B (naHess npubopos)

11. MNpenoxpaHuTtens uenn 12B (ycTporicTBO 0beryeHus "xon04Horo
3anycka”)

12. Bksoyaresib noACcBeTKM naHesm npubopos

13. Jlamna aBapuiiHOro COCTOsIHUS

Jy6nmpyeT NOCTYNaIoOLWMiA CUrHan oT COOTBETCTBYIOLLMX AATYMKOB,
yKa3blBaIOLLMX HA OTKJIOHEHWs1 B paboTe apuratens.

14. CTpenoyHblii ykasaresib TeMrneparypbl OXIaxaaroLe XvuaKkocti

15. JlamroBbIvi MHAMKATOP HEHOPMAaJIbHOV TeMepaTypb!
oxnaxpaaroLe XvaKkoctu

16. CTpesioyHblii yka3aresib 3apsakv akkyMmynsTopHoV 6atapen

17. JlaMnoBbIi nHANKATOP HENCNPaBHOCTU 3apsiAHOIo reHeparopa
12B

18. CTpenoyHblii yka3aresib TornimBomMmepa

19. JlamnoBbIvi iHAMKATOP Masoro ocTatka Tornvsa

20. CTpesioyHbli yka3atesib AaBieHus Macsa

21. JlamrnoBbIvi nHANKaTop HEHOPMasIbHOIo AaB/eHWs Macsia

22. UHamkaTop 3anbiieHHOCTY BO3AYLIHOro puibtpa

283. HamkaTop paboTbl yCTpoKcTBa X0/104HOIM0 3anycka



- Cunoso wikadp

Ha anekTpoarperatbl HaunHas ¢ mowHocTn 50 kBa n 6onee yCTaHaB/IMBaeTCA
CWA0BOM WKad B OMNONHEHME K PaCLUMPEHHOMY CTaHAAPTHOMY MyNAbTY YNPaBAeHUS.

CunoBoW wakd Bko4HaeT B cebs:

- aBTOMAT 3aWwmThl Lienen HanpsxeHns 380 B;

- KNIeMMHYIO KONoOKy A5 NoAK/IloYeHns NoTpebuTeneit K anekTpoarperaTy;
- KOHTaKTOpbI, B C/ly4ae UCMNoJIb30BaHUSA afiekTpoarperarta rno 2-i cteneHu
aBTOMaTU3aLUN.

4. NynbT ynpasaeHns Ans arperaTtos C NepBOM CTEMNEHbIO aBToOMaTU3aummn. (CneL.
MNCMNOJIHEHME)

[aHHbIN NynbT MMeeT psag, NpenMyLLEecTB, KOTOpble NO3BOISIET ero akcriayaTauuio B
XECTKUX KIIMMaTUYECKNX YCIIOBUSIX.

Ycnosus akcnnyataumn:

- AManasoH TemMnepaTyp oKpyXaioLlen cpenbl OT -400¢ 0o +500C;

- OTHOCUTENbHAs BNAXHOCTb Bo3ayxa 0o 98% npu +2500 6e3 KoHaeHcaumu Bnaru;
- cteneHb 3awmThbl IP20 no NOCT 14254-96.

5. MynbT ynpasneHus TpexdasHbiit (CreL. UCMOIHEHME)

JaHHbIN NynbT yApasneHns NPUMEHSIETCA B OCHOBHOM HEDTAHOM OTpacnu.
OCHOBHOE NMPENMYLLLECTBO My/ibTa YCTAHOBKA HA HEM NepekiovaTens BHELHAS CETb
- reHepartop. Ero otnnyaeT npoctoTa NOAKMOYEHUS K 9fiekTpoarperaTy 6narogaps
Hann4umio pasbemMoB Tuna LLP.

6. MynbT ynpasneHus TpexdasHblit (CreL. UCMOIHEHME)

OCHOBHOW 0COBEHHOCTbLIO JAHHOI 0 My/bTa YNpaBieHUs SBNSETCS BO3MOXHOCTb
noakoYeHns TpexdasHbix NoTpebuTenel HanpsxkeHnem 230 B(coeanHeHne
06MoTOK TpeyronbHmkom) 1 400 B (coeamHeHne o6MOTOK 3Be3/101) C
1CMNOJIb30BaHNEM PO3ETOK U NepeksoyaTenei.

7. bnok KOHTPOJIA 1 aBTOMATUKW A1 31IeKTpoarperaTtos C An3esibHbiM ABUraTesieM.

Bnok KOHTPONS 1 aBTOMATUKM 4151 AW3eSIbHbIX 9NIeKTpoarperaTtoB ¢ aBTOMaTUYeCKnUMm
pes3epBnpoBaHNEM CeTu NpeaHasHavyeH ans obecrneyeHns pe3epBrUpoBaHNS CETU U
aBTOMAaTMYECKOIr0 YrpaBieHnsl U KOHTPOJIst paboTbl anekTpoarperaToB HanpskeHnem
400 B, yactoTton 50y,

8. KomnnekT 060pyaoBaHus C BoIHOCHbIMY NMaHensiMun yrnpasfieHns (MCnonb3yeTcs Ha
cypax)

KomnnekT ceptndurumposaH Poccmncknm PevHbiM Pernctpom n npeaHasHavyeH ans
NPYIMEHEHUS Ha anekTpoarperaTax Pe4HOro NCMOIHEHWS.

KomnnekT cocTtouT 1s:

- MaHenun ynpasneHus (BbIHOCHas);

- 650K @aBTOMATUKM (Ha anekTpoarperarte);

- CMJI0BOW WKT (Ha anekTpoarperare)

MpenmyLLLecTBO KOMMIEKTA 060PyA0BaAHUS:

- MOAKIIOYEHNE HECKOJIbKMX MaHenen ynpasaeHns Ha pasnnyHoM yaaneHnum ot
CaMOro anekrpoarperara;

- BO3MOXHOCTb MPOTOKOMNPOBAaHMS HA KOMMbIOTEPe paboThbl anertpoarperarta ¢
3anuncbio aBapUMHbIX CUTYyaLMiA;

- nyénupoBaHue paboTbl 9NIEKTPOHHOW NAHENN PEXMMOM PYYHOrO yrnpasneHus (“go
home”) B cnyyae HenpeaBMAEHHOIO 0TKa3a SNEKTPOHUKM.
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ABTOMATU3ALNA SNNEKTPOATPEFATOB AJ11 UCMOJIb3OBAHNA B KAYECTBE
PE3EPBHOIO UCTOYHUKA SJIEKTPOCHABXXEHUA

Bce anektpoarperatbl "Benpb"”, 060pyaoBaHHbIE 371EKTPOCTAPTEPOM MO TEXHNYECKOMY 3a4aHMI0 3aKasyurka, JONOSIHUTENbHO
YKOMIMIEKTOBbIBAIOTCH LMGDPOBLIM ynpaBasiowmm ycTpoiicteoM EP 205, npeacTtaensowmm coboin cuctemy asToMaTU4eckoro
yrnpaBneHnsi U BPEMEHHOI0 KOHTPOJIS (2-9 cTeneHb aBTomatmuaaumm no NOCT P50783-95). MNpu aToM gocTturaioTcs HeoOxoanmble
YCNOBUSI pE3EPBUPOBaAHMS SHEPrOCHabXeHWs!, ONTUMN3NPYETCst paboTa anekTpoarperaTa B LefloM 1 0TOOpaxaeTcsi OCHOBHbIE
paboyve BENMYMHbI 1 NapamMeTpbl.

LLInpokune BO3MOXHOCTM NPOrpaMmMnUpoBaHns BXOAHbIX 1 BbIXO[HbIX CMrHanoB (16 napameTpoB) No3BoNSOT aBTOMATUYECKN
OCYLLECTBNSATb KOHTPOJIb HAMNPSXXEHUST B OCHOBHOW CETU MPU Cnaje Uiy oTCYTCTBUUN HaMNPs>KeHUS B OAHOW UM HECKOJIbKMX dasax,
3anyckarb afiekTpoarperart B paboTy Ha pe3epBUpoBaHre NoTpebuTeneii.

PacnonoxeHue opraHoB ynpasnieHus
Ha nuueBon naHenn BKA pacnonoxeHsbl:
- KOHTposnep -1

- KHOMKa Bk/todeHus BKA - 2

Ycnosusa akcryaTaumum:

- AManasoH TeMnepaTyp okpyxatoLueli cpeasl ot -10°C go +50°C;

- OTHOCWTENLHAs BNaXHOCTb BO3ayxa 40 98% npu 25°C 6e3 KoHAeHcaLWm Bnaru;

- OKpyXKawLLas cpefa HeB3pbIBOOMNACHas!, He coaep KaLlas TOKONPOBOASLLEN MbN,
arpeccuBHbIX MNApPOB ra3oB, PaspyLUaOLLNX MeTabl U N30SLMI0, 3aMbITIEHHOCTbLIO
Bo3ayxa He 6onee 0,01 r/ms;

- cTeneHb 3awmThl IP65 6/10K0B ANs anekTpoarperaToB MOLLHOCTbO 00 40kBA,;
IP23 pns anekTpoarperatoB MOLLHOCTbLIO A0 260kBA, nonyckaeTcs akcniyaraums B
YCNOBUSIX BO3OENCTBUSA Kanesb U 6pbI3r, MHEs, POCbl U TyMaHa;

- KaTeropus knmmatundeckoro ncnonHenus YXJ12 no rOCT 15150-69;

- rpynna mexaHum4yeckoro ncnonHenns M 7 no FOCT 17516.1-90.

Pexumbl paboT.

BKA obecneunBaloT cnenytolime pexmmbl paboT:

- PY4HOW;

- aBTOMATUYECKWNIA;

- TECTUPOBAHUS;

- "BbIKJT";

- MPOrpamMMmnpoBaHUS.

Pexunmbl paboTbl 3a4al0TCs C IMLEBOWN NaHenn KoHTposepa.

BKA B py4yHOM pexumMe paboTbl obecrneymBatoT:

- 3aryck 1 OCTaHOB dneKTpoarperara;

- KOHTPOJIb PAabOThI 3neKTpoarperara;

- Nepek/IloHeHNE 3NeKTPOCHa0XEeHMS Harpy3kn C CETU Ha anieKkTpoarperaT 1 06paTHo.

BKA B aBTOMaTM4eCcKOM pexurme paboTbl obecneynsatoT:

- PV OTKJIOHEHMU HAMPSKEHUS CETU 32 YCTAHOBJIEHHbIE NPEeAEsbl aBTOMATUYECKNI MYCKOBOW LMK 3neKkTpoarperara u
nepeksitoyeHne NUTaHUS Harpy3ky Ha anekTpoarperart 3a BpeMsi FOTOBHOCTU ABUraTens;

- KOHTPOb PaboThl ANieKTpoarperata ¢ obecrnevyeHremM aBapuiiHo-nNpeaynpeanTesbHOM CUrHanM3aummn 1 aBapuitHoi 3almTbl C
OTKJIIOYEHNEM KOHTaAKTOpa reHepaTopa;

- aBTOMATMYEeCKOe NEPEKIIOYEHNE MUTAHNSA HArpy3KnM Ha CeTb MNP BOCCTAHOBEHUN BEIMYNHBI HANPSXKEHUST CETU N OCTaHOB
anekTpoarperarta;

- KOMMNeHcaLmsa caMmopaspsiaa akkyMynsTopHol 6aTtapeun oT noa3apsigHOro ycTponcTaa.

- BKA B pexxume TecTupoBaHma ob6ecneymBaloT 3anyck anekrpoarperara 6e3 noakioyeHns K Harpy3ke Ans NpoBepkun
paboTocnocobHOCTH (Npu BeIGOPE pexrma TECTUPOBaHNS 1 NPONagaHuv BXOOHOV CETU NPON30MAET NOAKOYEHME
anekTpoarperarta kK Harpyske).

- BKA B pexume "BbIKJ1" o6ecrneymBaloT KOHTPOJIb HaNpPsXXeHUst CeTU N OTK/IIOYEHNEe KOHTaKTopa CeTu, ecsiv napameTpbi
HaNPsKEHUS CETU BbIXOAAT 32 3afaHHble 3Ha4YeHns (6e3 3anycka anekTpoarperara). [pn BoccTaHOBNEHMN NapamMeTpoB
HaMNPSHKEHNS CETU KOHTAKTOP CETU BKIIIOYNUTCS.

B pexuvmMe nporpaMMrMpoBaHns UMeeTCst BOSMOXHOCTb U3MEHEHWNSI YCTABOK Ha KOHTPOJIepe.

CocTaB nsgenus.

B KOMNNeKT NocTaBky N3nenus BXOAAT:

- B/10K KOHTPONSA 1 aBTOMATUKK - 1 WIT.;

- PYKOBOACTBO MO 3Kcnyataumm - 1 Wt.;

Mo pononHWTENLHOMY 3aKady NOCTaBNAIOTCS:

- YCTPOICTBO COrNacoBaHus C ABuraTtesiemM 1 reHepaTopom

- Mogem GSM ans nepefaym AaHHbIX O COCTOSIHUM 3NEKTPOCTaHUUM
B Buae SMS coobuieHnin.(GSM mogem + MoGUbHBIN TenedoH);

- BOMOJIHUTENBHBIA MOAYSb NO3BOJIAIOLLMIA NPOrPaMMUPOBATL
neproamyeckmne umkibl paboTbl FeHepaTopa v HaxXoXOEHNS ero B

anekTpoarperaTa;

- kabenb 419 NOAK/IOYEHNS AATYNKOB U UCMONHUTESbHBIX YCTPOWCTB
aBurartens;

- nogorpesaresib OX1aXAA0LLEN XUAKOCTU;

- kabenb ynpasieHns mexay anektpoarperatom un bKA;

- CUNoBoii kabenb oT reHepaTopa K BKA.

- CUCTEMa yNpaBfieHMs OPOCCENbHOM 3aCOHKOM (MPUMEHSIeTCs Ans
obecneyeHns yBepeHHOro 3anycka 6eH3MHOBOro ABuraTens);

- cMcTeMa onoBeLleHns 06 oTkase reHepaTopa no NerlaXXnMHroBomn
cetn (kaHan DMFA) nnun no tenedonyj;

OTKJIIOYEHHOM COCTOSIHUW;

- BJI0K OrpaHUYeHNs Neperpysky anekTpoarperarta ¢
nporpaMMmMpyemMbiM BpeMEHEM OTKIIIOYEHNS HArpy3Ku - Npu
NPEeBbILLEHNM HArpy3KM Ha dnekTpoarperart NPONCXOANT OTKIIIOYEHNE
notpebuTenei Ha 3apaHee ONpeaeneHHOe BPeMS, MO UCTEHEHUN STOFO
BpemMeHu noTpebuteny 6yayT cCHOBa NOAK/IOYEHbI K 9nekTpoarperary;

- Talimep an1s obecneyeHrsi aBBTOMaTUYECKOro TECTMPOBAHNSA
anekTpoarperara ¢ nepmoam4HocTbio 1 - 30 cyToK;

- 3N1eKTPOMarHUT OCTaHOBa AM3€eSIbHOro ABuraTens
(cTon-ycTpoincTBo) ¢ 6/10KOM yrpaBieHus.



CyooBble
On3enb-reHepartopsl

CynoBble ou3enb-reHepaTopbl - 3TO aBTOHOMHbIE UCTOYHUKW MEPEMEHHOIO TOKA
O BHEPreTUYeCcKOon CUCTEMbI KATEPOB, AXT M KOMMEPYECKUX CYA0B Pa3fiNyHbIX
TUNoB. OCHOBHbLIM OT/IMYMEM CYAOBbIX AN3ENIb-TEHEPATOPOB OT CTAHAAPTHbIX
WMHAYCTPUanbHbIX AM3eNb-reHepaTopoB SABASETCS OpraHn3auns B cuctemMe
oxXNaxaeHus aBuratens AONONHNUTENbHOrO KOHTYpa oxnaxaeHns 3abopTHOM
BOOOW Yepes TennoobMeHHUK. B ocTanbHOM MHAYCTPpUabHbIe U CyA0BbIE
Oun3enb-reHepaTopbl MMET CXOAHbIE KOHCTPYKTUBHbIE

1 PYHKUMOHAsbHbIE XapaKTePUCTUKN.

JononHutensHoe o60pyaoBaHne, UCMOJSIb3yeMOe AJ1 MHTerpaumm
On3enb-reHepartopa B CyaHO, BK/loYaeT B cebs pasninyHble yarbl,

nokas3aHHbIE HA CXEME Ha CTp. 46.

MuHMManbHOE TEXHNYECKOE 0OCNYXXMBAHME, BbICOKAsA HAOEXHOCTb, ANIUTENbHbIE
pPecypcChbl NEPBUYHLIX ABUFATENEN U PA3NNYHbIE BAPUAHTbI UCMOIHEHMS MO
COrlacoBaHMIO C 3aKa34ymMkoOM MO3BOJIAIOT UCMOJIb30BAThb AN3ESIb-TEHEPATOPDI
"Benpb" kak B3aMeH CTapbIX U3OENUNA, TaK N B HOBbIX MPOEKTaxX.

Bce cynoBble ou3enb-reHepatopbl UMEKT 04006peHve

Poccuinckoro Peynoro Pernctpa (PPP).

Poccurickui
PeyHown Peructp

Ha ¢oro: AA 10 - 230 TS

B pa3bopHOM Karnote
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CraHpapTHbIM UCMNONHEHNEM CYOBOrO AM3€ENb-reHepaTopa SBASETCs ero yCTaHoBKa Ha nogpamMHuke ¢
pa3MeLLeHHbIM Ha reHepaTope MybTOM ynpaBfieHus o 1-ii cteneHn aToMatmsaumm. 9To no3BosiseT o6ecneynTb
cnenywoume GyHKUMN:

- aBTOMaTUYECKNIA MPUEM Harpy3ku Niav Bblgady curHana o rotoeHocTu K npuemy 100% Harpysku yepes 10
CeKyHA, C MOMEHTA MOoJyYeHUs CUrHana Ha 3anyck (npuem Harpy3ku o6ecrneymBaeTcsi COBMECTHO C CY0BOW
CUCTEMOW 3NeKTPOOBOPYAOBaAHNS);

- aBTOMaTU4YeCKOe NoaAepXaHne 3a4aHHON YaCcTOThbl BPaLLLEHWS;

- aBTOMaTUYECKOE pPeryimpoBaHme Harnps>keHns;

- aBTOMaTU4YECKOE PEerynvMpoBaHre TEMNEPATYPHOrO pexmma AN3eNbHOro ABuraTens;

- aBTOMaTUYECKYIO NOA3aPaaKy akKyMYISTOPHbIX baTapeid;

- CUrHaNIM3aLUmMIo 1 3aLLMTy OT aBapUIMHOIO MOBbILLEHMS YaCTOThl BPaLLLEHWS;

- BU3yasibHbI KOHTPOIb Paboynx NapamMeTpoB AU3ENbHOIO ABUraTeNs, a Takxke 3arpy3kun 1 HanpsixXeHus
[n3enb-reHepaTopa;

- OCTaHOBKY AM3€e/b-reHepaTopa BPY4HYO C BBIHOCHOIO My/bTa U CO WUTKA YNpaBieHus, yCTaHOBIEHHOIO Ha
On3enb-reHeparope.

Kpome 9TOro, BO3AMOXHa KoMrJiekrauuma no 2-1 cTeneHu aBToMaTn3aunn, Nno3BondoLad oONOJHUTENIbHO
obecneynTb:

- aBTOMaTUYECKUIA 3amnyCcK Npu NMoJlyYeHUN CUrHAN0B OT KopabenbHbIX AaTYNKOB UK MPU NCYE3HOBEHUM
HaMpPsXXeHWs Ha LWMHAX IMaBHOro pacnpenennTelbHoro wmta (No CUrHany pesne KOHTPOsS HanpsXXeHus ).

C uenbio yMeHbLLIEHUS LUyMa u3aenne MoXeT KOMMJIeKTOBaTbCS KarnoToM, 06ecneymBatowmnM CHUXEHNE LWyMa
Ha 10 oB(A), 4TO CYOBLEKTVMBHO BOCTPUHMMAETCS Kak ero yMeHblleHne B Aga pa3sa. s ynobcTea MOHTaxa 1
obcnyXnBaHUst B CTECHEHHOM MPOCTPAHCTBE KanoT BbINOJHAETCS Pa3bopHbIM CO BCEX CTOPOH.

TunoBas cxema yCTaHOBKMU C AOMNOJIHUTEJIbHbIM OGODVAOBaHMEM

1. KMHrcToH
2. KpaH waposbiit
3. dunbTp-cenapatop
(cenapatop)
4. dunbTp 3a60pTHOM BOAKI
5. MaHenb ynpaenexus ¢
4 6/10KOM aBTOMATUKU U
CWJIOBbIM LLIMTOM
6. AHTNCUDOH
9 7. LnaHr BbIXNONHON
3 8. MaTpyboK TpaHLEeBbIn ons
OTBOZA BbIXJIOMHbIX ra30B
9. BopsiHol 3aMOK
TonnMBHbI 12 10. CMecuTeNb BOAKI U rasa
Gax 11. Mowmna
NoXapHO-0CYyLUNTESbHAs
12. CneunanbHbIi WNaHr
14 ] 2 BOOOMPOBOJAA
" 15 13. TonAnBHBIM WNaHr
14. TennooBMeHHMK
15. Nomna 3abopTHOW BOAbI



Huxe npenctaBnieHbl TabnuLbl OCHOBHbIX MapaMeTPOB CYA0BbIX AN3eb-reHepaTopoB «Benpb». Mpn
paccMOTpeHUN NapamMeTPoB TabnmL, He0OX0AMMO Yy4YUTbIBATL CleayloLime 0COOEHHOCTU:

- Pacxop Tonnvea B Tabnmuax ykasaH npu 75% Harpyake.

- PekxomeHpoBaHHaa NpoAoIKUTENbHAA MUHUMANbHASA Harpy3ka He Huxe 25%.

- MpoponxutensHas Harpyska 6e3 orpaHu4eHust No BPEMEHN COOTBETCTBYET HOMMHANIbHOWM MOLLIHOCTU.
- Micnonb3oBaHue arperata Ha MakC1MMasibHON MOLLHOCTU OrpaHNYeHO No BPEMEHMU.

- MaccorabapuTHble XapakTepUCTUKN yka3aHbl 63 yyeTa pacnonoXeHust paclumpuTenbHoro 6ayka n moryt
BapbMpPOBATLCHA B 3aBMCMMOCTU OT MoAnduKaumii.

- MowwHoCTb yka3aHa B KBA ons TpexdasHbix reHepaTopoBs ¢ yacTtoTom Toka 50 Ny, n HanpsxxeHnem 400 B.
Mpwu ycTaHOBKe 0oHOMA3HbIX reHepPaTopoB HanpsikeHmne coctarnsaeT 230 B. Moabop Harpy3kn OCyLLLECTBNSETCS B
COOTBETCTBUW C PEKOMEHOALMAMMN AN NHAYCTPUASbHbIX 3JIEKTpOarperaTos (CM. CTp. 4-5)

- KomnnekTauma Bcex CUCTEM YTOYHAETCS Npu 3aKase.
- MNMuTaHne uenen ynpasneHusa ¢ Noa3apaaKon akkymMynaTopHon 6aTapen OT 3apaaHOro reHeparopa asurartenei

Yanmar, Deutz, Lombardini, Lister Petter n Farymann paccuntaHo Ha 12B, Perkins Sabre — 12 B u 24 B, Daewoo-
Doosan — 24 B.

Cepua ALA, 3000 06/MuH, 50 'y, ogHoda3Hbie 230 B ¢ nepBMYHbIMU gBUratenamm Yanmar,
Lombardini u Lister Petter

MOZEJ1b ALA 3,5 ALOA7 ALA 8 AIA 10 ADA 10 ALA 12 AIA 15 ALA 15

Maccora- | anunHa, Mm 865 900 850 1200 1050 1070 1170 1300

6apuTHbIE

XAPAKTE- WMpUHA, MM 500 530 530 530 530 530 530 530

UCTHKI BLICOTA, MM 600 750 750 800 770 820 760 850
macca, Kr 110 162 170 210 200 229 246 216

MOZAENb ADA 15 AA 20 AZLA 20 AA 20 AA 25 AA 25 AA 25

ommamarwowoener | 147 | 108 | w | m | 2 | me | a5 |

1395 1860 1649 1642 2189 1860 2189

Maccora- | anvma, Mm 1310 1450 1250 1250 1447 1500 1436

6apuTHbIE

XAPAKTE- LMpUHA, MM 530 530 530 530 530 530 550

RUCTUKI BLICOTA, MM 865 900 850 900 850 900 850
macca, Kr 315 361 230 325 375 386 303
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Cepusa AOA, 3000 06/mMuH, 50 Ny, TpéxdaszHbie 400 B ¢ nepBuyHbIMU gBuratenamum Yanmar,
Lombardini u Lister Petter

MOJEJb

AA 8,5

ADA 10

ADA 12

ADA 13,5

ALA 16

ADA 20

ADA 20

AA 20

Maccora- | anvma, mm 920 850 1050 1170 1070 1300 1170 1300

GapuTHbIe

xapakTe- LWMPUHA, MM 530 530 530 530 530 530 530 530

DYCTHKIA BLICOTA, MM 770 805 805 800 820 850 760 800
macca, Kr 162 158 216 200 233 230 260 300

MOZE/b AA 25 AA 25 AIIA 25 AIA 31,5 AIIA 31,5 AIIA 38 AIIA 38

1649 1642 1860 2189 1995 1860 1995

Maccora-
GapuTHbIE
xapakte-
PUCTUKMN

AJIVHA, MM 1150 1150 1300 1447 1436 1400 1436
wnpuHa, Mm 530 530 530 530 530 530 530
BbICOTa, MM 850 900 865 850 850 865 920
macca, Kr 300 303 346 360 347 386 360

Cepua AAC, 1500 06/mMuH, 50 Ny, ogHoda3Hbie 230 B ¢ nepBuUYHbIMU aBurarenamm Yanmar,
Lister Petter

MOZESb

ALC 6,5

ALC 8

ALC9

ALC 10

ALC 12

ALC 14

ALC 16

owmamarwowoener | 59 | 8 | 76 | o2 | s | s | e |

Maccora-
6apuTHbIE
xapakTe-
PUCTUKMN

ASnHA, MM 1170 1060 110 1270 1250 1370 1250
LMPpVHA, MM 530 530 530 530 530 530 530
BbICOTA, MM 800 920 270 925 870 920 870
mMacca, Kr 200 224 263 320 310 357 340




Cepua AAC, 1500 06/muH, 50 Ny, TpéxdasHbie 400 B ¢c nepBuUYHbIMU ABUraTensmMmu Yanmar,
Perkins, Daewoo, Deutz, Lister Petter

MOZLESb

ALC7

AOC 10

ALC 11

ALC 12

ALC 14

ALC 16

ALC 18

AC 20

ALC 20

[ommamanwowoen@s | 65 | 10 | toa | 11 | e | o7 | o8 | 27 | @ |

Maccora- LNVHA, MM 1170 1060 1250 1070 1150 1250 1250 1294 1250

6apuTHble

Xagane_ LWMpUHA, MM 530 530 530 530 530 530 530 530 530

RUCTHKKS BLICOTA, MM 800 760 865 920 800 900 920 825 900
macca, Kr 190 222 250 265 350 330 345 434 340

MOZAENb ALC 25 ALC30 | AOC35 | AAC45 ALC 45 ALC48 | AAC55 | AACS55 | AAC63

Maccora- | anwa, M 1700 1250 | 1400 | 1400 1550 1430 | 1570 1900 | 1440

6

rapaxrer | wwpuia, v 725 530 | 630 630 725 630 770 750 | 630

pucTvkM | gyicora, Mm 940 900 | 1060 | 1060 940 1030 | 1080 930 | 1060
macca, kr 490 460 | 508 526 620 768 737 760 | 800

MOZENb ancso | ancso | aacss | amcss | amcios | amcios | amci20 | aaciss | aaciss

owranvanwouwoorner | 80 | 770 | & | war | w | e | 15 | o | e |

Maccora- LUVHA, MM 1990 1750 1750 1550 1805 1800 2350 1930 2317

6apuTHbIE

XaSaKTe_ LIMPUHA, MM 770 700 700 760 700 800 900 700 900

DHCIRH BbICOTA, MM 1136 1130 1130 1400 1130 1025 1355 1340 1130
macca, Kr 1143 870 870 868 910 1050 1250 1220 1305

MOZEJ1b ALC 150 ALC 175 AZC 200 AZC 240 AJC 360 ALC 420 AZC 530

5990 8100 11100 11100 14600 18300 21900

Maccora-
6apuTHbIE
xapakTe-
PUCTUKMN

AJnHa, MM 1780 1977 1989 2138 2441 2630 3018
LIMPVHA, MM 700 800 854 854 1222 1222 1222
BbLICOTA, MM 1020 1204 1187 1187 1187 1284 1314
mMacca, Kr 1180 1385 1664 1795 2400 2726 3199

49



MOANDUKALINA

MoOWALHOCTL anekTpoarperaTtoB 00ecneYMBaeTcs Ux yCTaHOBKOWM Ha LLaccuy 1 NpuLLenbI
pa3Ho0bpa3HbIX KOHCTPYKLMIA. Mpn HEOBX0AMMOCTU AOMNONHUTENBHO MOHTUPYIOTCS KanoThbl
pa3Ho0b6pa3Hoii CTENEHN LLYMO3ALUMNLLEHHOCTU U KIMMATUYECKOTO UCMOSTHEHUS.

ALA 15-T 400, cepuiiHo ALA 25-230 PJ1 usrortosseH AZIC 135-T 400 PK Ha npuvuene B LUyMO3aLNTHOM
BbIfyCKaloLMecs C pacLUmMpeHHoli cuctemoii otéopa Kkoxyxe. Uarotasnmsaetcs A MYC.
B npuuene “Zlopmatu’” ans Hyxa MOLLHOCTY A/1S1 CBSI3UCTOB.
cTpoutenei u KOMMYHaIbHOro
xossavicTsa.
Onektpoarperar 10 kBT, 6€H3uH, Wsnenve ana PXX/
BOEHHOI0 UCIMOJIHEHUS] AB[1 12 - T400 BX6CIT
ABI1 2,7-230 BXBI™ cepuiiHo
M3penvs ons apMum U pasnmyHbiX BEOOMCTB ycTaHasmBaeTcs B npuuen “Tonap”

A/ZIC 10 - 230 P51 paboTaer B ycioBusix
KpaviHero cesepa (os1yocTpoB simasn)
Ha cynepsesaexone “Butasb” B
cocTaBe Tpex as1eKTpoarperartoB



MHCTANNAUUNN

[na cneumanbHOro UCMoJib30BaHMSA MO TEXHUYECKOMY 3aaHMI0 3aKasynka U3roTaBMBaloTCs
arperarbl, KOHCTPYKTMBHO OT/IMYAIOLLMECS OT CTaHAAPTHbIX MOAENel, UHCTaNIMPyeMble B MOABUXHbIE
cpencTBa (aBTOMOOUIN, NPULENbI, XETe3HOA0POXHbIE BaroHbl, Katepa u T. A,.).

lMepBebiii B Poccum Tponneiibyc
BaLukupckoro TposineibycHoro
3aBofia C BO3MOXHOCTbIO
aBTOHOMHOIO ABUXEHUs 6e3
BHELLHEV 3/1eKTPUYEeCKol ceTu

YctaHoBka anektpoarperata AJC

Cynosovi (asurarens DEUTZ + reHepatop
anekTpoarperar SINCRO) P-120kW, HanpsixeHve
8 kBT + 2 rnaBHbIx 650 B r1ocTosiHHOro Toka Ha
asuratens 260 1. c. Tposnienibyce.
ycraHaBnnBaeTcst
Ha karepax, rpoexkT
“Buiepa”
/JlBa rnaBHbIx ABuratens
nmoc ALC 14 - T230
TS B MaLUMHHOM lNepensuxHas macTepckas Aans
OTAe/IeHM TeM/I0X0Aa. 00C1yXUBaHWSI CE/IbCKOXO3SIICTBEHHO,
LIOPOXHO-CTPOUTESILHOV Y KOMMYHa/IbHOW
TEXHUKU.

Snektpoarperar ACIT 200 - 6/230BJ1C.

Snektpoarperar ALA 12 - T 400 PS5 Ha usaenusix crneymasibHoro UCroJIHEHUS.

ABapuriHocrnacaresibHas
maiumHa ACM 41

C aniekTpoarperatom

6 kBT

npounssozacTea HIMO
“CarypH”

(r. PbibuHck)

MyneT ynpasnens Onektpoarperar ALIA8-230PJ1 10 kBT B nepeaswxHosi cTyaun PTP ¢

YCTaHOBJ/IEH 1104 KyHIOM Ha BaxXTOBbIX  njaHesibio yripaBieHnsi B 0NepaTtopCKom
Beszaexonax s 06CayxuBaHus
rasonpoBosoB
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CEPBUNC
.|

Bce anekTtpoarperathl “Benpb” B npoLecce n3roToBneHus
NMPOXOAAT TWATEeNbHbIV KOHTPOb Ka4ecTBa U TECTUPYIOTCS Ha
COOTBETCTBME TpebyeMbiM NapamMeTpam.

CBoeBpeMEHHYI0 3aMeHy HeOOX0AUMbIX AeTanemn
1 3anacHbIX YacTeln, a Takke ObICTPbI Ka4eCTBEHHbIN PEMOHT
060 CNOXHOCTU BbIMNOJIHAT CMELNanncTbl CEPBMCHOMO
LLeHTpa, KOTOPbIE EXErogHO NPOXOAST NEPENnoAroTOBKY C
npuBneYyeHnemM nNpeacraBuTenen NpeanpuaTuin N3rotToBuTenen
OBuraTenemn n reHepaTtopos.

lapaHTUNHBLIM CPOK aKcnayaTauum noboro n3genus -

12 MecsiLuEeB CO OHSA ero NnpnodbpeTerHus. fapaHTUnHbIA CPOK
XpaHeHUsi B 3aBOACKOM ynakoBke — 24 Mecsua ¢ gaThl
BbIMycKa 3fieKTpoarperara npeanpuaTtmemM-m3roToBUTENEM.

OG6LWKMPHbINV ckNag, 3anacHbIX YaCTEN Ha BCE Clly4an XU3HN
B COYETAHUM C MOBOWJIbHLIMM @aBTOMACTEPCKMMM MO3BONSIIOT
noaaepXxmBaTtb B pab0OTOCMNOCOOHOM COCTOSIHUM HaxoasLLMecs
B 3KCMJlyatauum anekTpoarperartbl KpyrioCyTO4YHO B 1l0O0W
Touke Poccum n 6nmxHero 3apyoexbs.

Jna NOCTOAHHbLIX KIIMEHTOB CYLLEeCTBYeT rmbkas cucrtema
CKUOOK, onpeaensemMast ANCKOHTHbIMU KapTaMn Ha
CepBUCHOE 0OCTYXX1BaHME U NOKYMKY 3anyacTein.



ABUTATEJIN, NMPUMEHAEMBIE B SJIEKTPOATPErFATAX

HONDA

KapbiopaTopHble

YANMAR

A LOMBARDINI

N DAEWOO [2lzl2 L)

AdnsenbHble
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"KUTANCKAA"” CTPAHNYKA

B HacTosLLee BpeMsi COBPEMEHHBIV PbIHOK 3axX/IECTHY BasT HOBbIX TOPrOBbIX MapOK 3/1EKTPOArperaTtos
KuTarckoro nponseoacTtea. Hanbonee aktmeHble U3 HUX: KIPOR, LIFANG, ZEN SHENG, LONCIN, CHANGFA, LAUTOPR,
KAMA nT.n. v T.n. - Bcero 6onee 150 dupm n “durpmoyek” npon3sBoasaT KONUM ABUraTENEN 1 9nieKTpoarperaTos
M3BECTHbIX INOHCKMX komnaHuii HONDA v YANMAR.

KuTaiickne anekTpoarperatbl NpuBiekaTesibHbl CBOUM HEOObIHYHBIM AN3ANHOM, HAJIMYMEM MHOXECTBA OMNUMIA
1 Npy 3ToM 6€3yMHO OELLEBON LieHOW. Kntarickne nporsBoanuTeny Haydnnmcb KONmMpoBaTh 1 cOOMpaTh Asuratenm
1 anekTpoarperarbl, HO abCOMIOTHO BCE OHN HENMLIEH3WOHHbIE U3Aenus, 4To Obl Bam HY roBopunn "no cekpety”
npoAaBsLLbl 3TOM NpoayKumn. OCHOBbLI NPO6IEMbI M3HAYASIbHO 3a/10XKEHbI B KOHCTPYKLMN - 3TO 3HAYNTENbHbIE
OTKJIOHEHUS! MPOU3BOACTBEHHbIX MPOLLECCOB OT TEXHNYECKUX N TEXHONIOMMYECKMX HOPM 1 TpebOoBaHMIA, Tak Kak
reoMeTpryeckas Konuvsi BHELLUHErO BUAA HE MOXET OblTb TOYHOM KOMUEN TEXHONIOMMIA 1 MaTeEpPUarsios.

Mo>xxHo nogaenaTtb - HeNnb31 HOBTOPI/ITb!

OpuruHan 310 Honda ? AHanor

OpwuruHan AHanor AHnanor OpwuruHan AHanor

JonyuieHHble OTKIIOHEHNS NPUBOAST K NpexaeBpeMeHHbIM 0TKa3aM, a CnefoBaTesibHo, K A0MNOSHUTESbHBIM
pacxonam Ha PEMOHT, Ha NIMKBUAALMIO NMOCNEACTBUIA aBapuiHbIX cUTyaumin. Kak npasuiio, Pecypc Takux ABuratenen,
ecnu nx BoobLLe yaaeTcs 3anycTutb, B 5-10 pas HMXe, YEM Yy NX MPOTOTUMOB.

Lpyroi npobnemMoin akcnnyatauum sBAseTcs OTCYyTCTBUE B3aMMO3aMEHSIEMOCTM OCHOBHBIX 3aMacHbIX YacTen u
0TKa3 B PEMOHTE aBTOPU30BaHHbIMU CepBUCHBIMY LeHTpamn HONDA v YANMAR.

KomnaHum XoHpa v AHmap npeanpuHUMALOT fieranbHble AeACTBUSA MPOTUB NPOAAXK, MMMopTa U AEMOHCTPaUMn
KOMUPOBAHHbLIX MPOAYKTOB. 3TN KOMMaHUM NPUOCTAHABIMBAIOT COTPYAHNYECTBO C ANCTPUOBLIOTOPaMM 1 annepamMu,
KOTOpbIE NPOAAI0T, MMMOPTUPYIOT MM NpeaiaratoT K MOCTaBKe KONMPOBAHHbLIE NPOAYKTbLI. Tak NPOAYKUMA MoL,
6peHoom KAMA, koTopas asnsieTcs konvert npoaykunn HONDA, He moxeT ObiTb NpoaaHa unu ncrons3osaHa B CLLA,
NMOCKOJIbKY Ha JaHHY0 Npoaykuuio 6bin HanoxeH 3anpeT. B OxHol Adpurike 6binm 3anpelleHsl apurateny KAMA. B
lepMaHunn nonydeHbl OkoHYaTesbHble cyaebHble pelleHuns npotrue KAMA, Zhejiang, Everfine, MTZ, D&M Motorsport n
npengaputenbHble pelwleHuns no Lifan, ZEN SHENG, Juang, Danau, Alpha, Loncin, ...

KomnaHmum HONDA 1 YANMAR nipunaratoT orpoOMHble yeunus oisi pa3padoTku HOBbIX TEXHOJOMMIA, KOTOPbIE
NO3BOJISIIOT BLIBECTU NPOAYKLIMIO Ha 60nee BbICOKMI TEXHONOMMYECKNIA YPDOBEHB MO CPABHEHMIO C NPOAYKTaMU OPYrX
npovssoauTenen n konupyemsiMu npoayktamv. He nonaputech Ha Aeluesyio LeHy!!

Per Y/INPOBaHWe Haripsi>keHus B KUTAACKUX I eHeparopax, ¢ KOTOPbIMU Mbl 3HAKOMbI, YCTPOEHO TakM O6p330M, 4TO ecJim cropaet
PErysisiTop, To cuctema Bo30YXAeHWs MycKaeT ero “Bpa3Hoc” - MMeeTcsl BBUAY HE 1Mo 000poTaM, a ro HarnpsiXkeHuio Ha Bbixoae. B
9TOM cJ1yHae, eCs/in CTaHUus Harpy>xeHa Ha 100%, TO y NoAKIIOYEeHHbIX I'IOTpe6MTeﬂeﬁ eLje eCTb LaHC He cropeTtb OT CTpaLlHOro
riepeHarnpsiXeHus, Tak kak rpy ero Bo3pacTaHum rnporopLYoHaibHO yBeIMYnBaeTcs notpebasemas npnbopamv MOLLHOCTb,
ABUraresib C Hev He crpasJiseTcs n CHxaet OﬁOpOTb/. Ecnn xe reHeparop Harpy>xeH CJ7360, TO rNOAKJ/TIO4YEeHHble norpeéwrenm
cropaloT 6ykBasibHO, kKak O€Hra/ibCkne orHu. ITuv akTbl MOyHEeHbl B epro NPOBEAEHUS HaMW PECYPCHBIX UCTIbITAHUIA 1 U3 MPAaKTUKN
PEMOHTa psifa 3/1eKTPOCTaHLMIA.

XKypHan “TTotpebutens” Ne4, 2006 r.



PA3HOE

“Benpb” - 3TO HE TOJIbKO 3/IEKTOArperartbl U afekTpocTaHuun. B nepByto ovepenb - 3TO TEXHONOMNM
YCTAHOBKW ABUratesien BHyTPEHHOrO CropaHua Ha pa3inyHblie MalluvHbl 1 MEXaHU3Mbl I TEXHUYECKNE
peLlueHmns, BOMJOLLEHHbIe B ManorabapuTHOM MalLMHOCTPOUTENBHOM OTPac/u.

MaTpynbHbIA BApuaHT py3onaccaxunpcknin BapuaHt

Macca Be3gexopna, kr 800 1200

KonecHasa dopmyna 6x6 6x6

Macca 6ykcmpyemoro npuuena, Kr 400 500

BmecTumocTb, Yen 4 6

Pa3smep LWKHbI-060104KM (LWNHBLI GeckamepHbIe) 1300 x 530 1650 x 700

la6apuTtsl (4 x LU x B), MM 4700 x 2500 x 1900 6100 x 3200 x 2200

MakcumanbHasi CkKopoCTb, KM/4ac 90 70

Pacxon Tonnvea Ha 100 km, 1 10-12 12-15

“Benpb” — napTHep aKcneguummn MoTokynbTMBaTOPbI ABNSIOTCS

“NMonspHoe KonbLo”: AkyTna — He3aMeHMMbIMU MOMOLLHUKaMW Npu
BepxHesaHck — Hokypaax — lNeBek BbIMOJIHEHUN CEIbCKOXO3SMCTBEHHbIX
— BbepwuHros nponne — Angdcka paboT Ha Bawem oropoge,
— KaHapa Ha Besgexonax. npuycanedbHOM y4acTke nnu gade.

MoTokynbstuBaTop TMNa “KpoTt”
C KapOlopaTopHbIM ABUraTenem
Honda.
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YDP 30STE YDP 20E YDP 30DE YDP 40E-2
MOZEJ1b YDP 20E YDP 30STE YDP 40TE
MpucoeanHUTENbHBIV AMAMETP NaTPYOKOB, MM (LIONM) 50 x50 80x 80 100 x 100

(2"x2") (83"x3") (4" x4")
MakcumaneHas nogaya, 1/MuH 500 1000 2100
MakcumanbHas nogasa, m3/yac 30 60 126
MakcrmanbHbIi Hanop, M 30 23 28
Hamnbonbluas reomeTpuyeckas BbiCOTa BCaChlBaHWsi, M 8
Bup tonnvea JnzensHoe Tonaneo
Mabaputsl (4 x LU x B), Mmm 520x390x575 | 515x430x490 | 675x671x 730
Cyxoli Bec, Kr 40 40 108,5

MoTtonomnbli
YANMAR un
KOSHIN ons
BblKa4MBaHUA U
nepemeLLeHns
©0nbLUKX
06bEMOB BOAbI
C SANOHCKUMU
ON3enbHbIMMN
apurartens-

Mu Yanmar un
Honda cooT-
BETCTBEHHO.

O6nacTtb
NPUMEHeHNS:
BblKaunBaHue
1 nepemeLle-
HMe O0MbLLINX

06beMOB BOAbI
(vppurauus,
Cenbckoe
X034NCTBO, NO-
KapOTYyLUEHME,
hesakTneayus,
nesnHdekums,
ocCyLueHne
BOZLOEMOB,
6acceliHoB 1
KOJI0ALEB).
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PobycTbl -
nopTaTUBHbIE
snekTpoarperatbl

[NpodeccroHasnbHble
aneKkTpoarperarol

C KapOlopaTopHbIM
[BuUraTenem

[NpodeccroHasnbHble
aneKkTpoarperarsl

C An3eNbHbIM
[BUraTenem

CBapo4Hble
aneKkTpoarperarsl

ABapuiHble
(pe3epBHble)
snekTpoarperatbl

CraumoHapHble
3MeKTpoarperars!

dnekTpoarperartbl
crneumanbHoro
npUMeHeHus

CymoBble
an3enb-
reHepaTtopbl





