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Engine Systems
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for delivery to the intended recipient, you are hereby notified that any dissemination, distribution, or copying of this message is strictly prohibited and you are requested to
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OnaceHus no noBoay Bawunx rasoBbix ABC

* HapgeXXHoCTb?

* Be3onacHoOCTbL
akcnnyartaummn?

* AKcnnyaTauMoOHHble
pacxonbl?

* JHeproadhpeKTMBHOCTL ?

' | JUNiversALL ;\H—_)_WD ODWARD



Cucrtema E? pewumT Bce Bawm npo6nemsbl

* [lpmpoaHbin ras
 buoras
e CXWXEeHHbIN ras

E3 ot Woodward

Ucnonb3yeTcsa B ABUrarensx:
CATERPILLAR, Waukesha,
MAN, Mitsubishi Heavy Industries
Rolls-Royce, Wartsila, Perkins,

* Hwnskne BbIOPOCHI

* [nMbkocTb BbIDOpa
Tonnmea

« HapgexXHocTb

* MexaHun4yeckue npueoabl
* [‘eHepaTopsl

(D unversALL M5.WOODWARD


Выступающий
Заметки для презентации
E3 Rich Burn System is best suited for 

   + Stationary Rich Burn four cycle, spark ignited, natural gas engines

   + With carbureted pre-mixed air/fuel systems

   + Using a three way catalyst

   + On any brand engine

   + Most economical on engines over 500 hp



Note: BMEP = Brake Mean Effective Pressure = the average pressure which, if imposed on the pistons uniformly from the top to the bottom of each power stroke, would produce the measured (brake) power output.
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Выступающий
Заметки для презентации
Measure critical parameters

   + The engine’s operating parameters include:

	-engine speed with a magnetic pick-up

	-manifold conditions with MAP and MAT sensors

	-pre and post catalyst oxygen sensor

   + More information allows better control and performance



Continuously control engine and catalyst performance

   + “Fine tunes” the air to fuel ratio to keep the engine in compliance

   + Provides misfire detection	

   + Offers ignition energy and timing control – if desired

   + Control engine speed and load – if desired

   + Balances the load between cylinder banks in dual bank applications 








S
KomnnekcHas cucrtema E3 obecneuuBaer

°* CHUXXeHue BpeaHbIX BbIOPOCOB B OKPYXaKoLyo cpeay

NoBbilweHue npon3BoanNTesribHOCTU U JNIerkum CTapT ABuUrartens

PerynupoBaHue CKOpOCTU BpalleHUs, pacnpeaenieHne Harpys3ku

KoHTponb 3a noxapob6e3onacHOCTbIO ABUraTens

YnpaBrieHme TOnNfMBHO-BO3AYLWWHON CMEChI0

I'IporpaMMHoe ynpaBlieHne n KOHTPOJib 3a AeTOoHauuen Tonnmea

OGpaboTKy KOHTpONMMPYyEMbIX NapamMmeTpoB U BbIPpabOTKYy CUrHanoB
TpeBOru no napameTpam u JIMHUAM CBA3U
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Выступающий
Заметки для презентации
Keeps the emissions in compliance

   + Accurately measure oxygen in to and out of the catalyst

   + Controls the fuel trim to optimize catalyst performance

   + Not effected by load or environmental conditions

   + No need to re-adjust the control to pull-it-back into compliance

   + Notifies the operator of any “out of compliance” condition, if it occurs 



Alarms misfire conditions reducing catalysts damage



Balances engine banks improving performance



Makes the engine easier to start

   + Trim fuel limiters and logic assists in starting the engine



Can combine speed/load control with compliance control



Ignition control signal to advance cylinder firing 

   + As a function of engine speed vrs. load 

   + Supports non-linear mapping of ignition firing



On-board diagnostics

   + Lets you know when there’s a problem


E3 StableSense™ TexHonorum
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Выступающий
Заметки для презентации
StableSenseTM sensors 

   + New, more rugged industrialized natural gas specific oxygen sensors

   + Exclusive to Woodward

   + Replace sensors without recalibrating the control

New StableSenseTM Control Software

   + Emission control adopted from mobile industrial natural gas engine applications

	-dithers the exhaust flow to the catalyst

	-which makes the compliance window appear to be “wider”

	-while accounting for intake temperature swings

	-and on-board diagnostics provides out of compliance alarming

   + Misfire detection

	-using Instantaneous Crank Angle Velocity (ICAV) detection

	-and advanced model-based algorithm monitors variations

	-with a high signal-to-noise-ratio to ensure no false alarms   

   + Balances the load on dual bank engines

Systems Approach

   + Can combine engine speed/load control 

   + Keeps emissions in compliance (catalyst control) 

   + Ignition trim

   + Reduces the number of “boxes” and inter-box communications issues

   + Uses Woodward valves designed for the application




Cucrtembl 3axxurauma cepum IC

Bbnok 3axuranua IC-100

IC-100 — mukponpoueccopHasa Cucrema
3aXXuraHus, paspabdoTaHHasa Ans LWUPOKOro
Anana3oHa aBurarterien ¢ Kofin4ecTtBom
umnnuHapos oT 1 go 8.

[MpocTasa HacTpouka
RS-232 n CAN nHTepdencol cBs3n

Bpy4Hyto HacTpanBaemble NOPOrn MOLLHOCTU
ANS UCMONb30BaHUS ra30BbIX CMECceM
pPa3nn4YHOro KayecTsa

BeicokoadhdekTneHaa Cucrtema
[Mporpammumnpyemasn yHKUNS 3aLlUnTbl OT
pasHoca

HacTtpanBaemble yCTaBK1 MOLLIHOCTM CMOTYT
NpoAnnNTb CPOK CNyXbbl CBEYEN 3aXXnraHus
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Выступающий
Заметки для презентации
California

   + Eliminated weekly compliance testing

   + Reduced labor by 90 hours/engine/month used to check/recheck compliance

   + 90 hours per month @ $50/hr, Potential $54,000 per engine per year Savings

   + Misfiring destroyed $5,000 catalyst in half hour, 

       but E3 misfire detection shutdown engine before it could happen again



Wyoming

   + Reduced the weekly, long distance trips to check the engine 

   + Needed 6 full time technicians working 60-70 hours per week 

       to keep 400 engines available with yearly testing cycles

   + Technicians can only react to the current emergency

   + State is looking at going to quarterly testing 

       meaning higher labor and availability costs, 

       but E3 will help ease these costs




Cucrtembl 3axxurauma cepum IC

Bnok 3axuraHua 1C-920/922

1C-920/922 — BLICOKOTEXHOJIOrMYHas
MUKpOnpoLeccopHas cucTtemMa 3aXuraHus,
pa3paboTaHHas Ana WMPOKOro Avana3oHa
ABUraTtesien ¢ KOfiM4eCTBOM KaTyLUekK
3aXuraHuvs ao 24-x.

* HacTtpaunBaemblie YyCTaBKM MOLLHOCTM CMOTYT
NPOANIUTL CPOK CNY>Obl CBEYEl 3aXXnraHuns

* YnbTpa mowHble —170 md (1C-920) n 340 mJ
(IC-922)—rapaHTna adpdeKTUBHOIO CropaHus

* HacTtpauBaemble nog pasnuyHble TUMbI
aBuraTerien n ra3oBbiX CMecen

* MHguemgyanbHbIM AN4a Kaxgoro umnuHapa
KOHTPOIb Yyrra onepexXeHusd

* RS-232 ServLink nutepdenc ceasm n npocrtoe
napameTpupoBaHue depes K
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Cucrtembl 3axxurauma cepum IC

KaTywkun 3axuraHus
HeakpaHupoBaHHble KaTyLWKU 3axurausa, Tun A
* YBenuieHHasa anutensHocTb paspsaaa (KpacHble)

* CraHpgapTHas gnutenbHocTb paspsga (CuHue)

* Honrun paspsag (MepHble)

M5 . WOODWARD



Cucrtembl 3axxurauma cepum IC

KaTywku saxuraHuma

BropuuHblif
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160 Katywkn [EIIhN)
p/n 8408-501
KpacHble
120 : Katywku EEEN);
i p/n §408-591 YepHbie
CEMETZI (20 mJ)
o p/n 8408-291
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Cucrtembl 3axxurauma cepum IC

BbicokoBOSNbTHbIE NpOBOAA (KaTyLlKa — cBeYa 3aXuraHus)

KZ-04
|abel

PC

Woodward P/N
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330mm p/n 5419-724
430mm p/n 5419-725 o L) -
460mm p/n 5419.726 Annceedell 3
535mm p/n 5419-727 JAMNIAHUAC
610mm p/n 5419-728 KOHTaKTamMmu prempm——"
Tuna SAE SAE (6.3mm )
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Cucrtembl 3axxurauma cepum IC

XrytoBbin pasbem ana IC-100

Pa3bem gatymka obopoToB

K bnoky I

NutaHue 24 B -"‘-l-n..__* 3aUraHma

AHa/I0roBbIi BXog, > o == = Jr
0-5B ’ W : & — .

3anyck/OcraHoB /

K KaTyLlwkam

3a)KUraHUA Obwana annHHa 4064 mm

e [1na akTMBHOro gartymnka o6opoToB (4 KOHTaKTA)
e [1na HOYKTUBHOIO AaTyumKa (2 KOHTaKkTa)
* [1na gatymnka Xonna (3 KoHTakTa)
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Cucrtembl 3axxurauma cepum IC

XryTtoBbin pasbem gnsa 1C-920/922
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[lna gBuraTenen ¢ KonNM4ecTBoM UMNMHApPoB 6onee 12, AOMKHbI BbITb
MCNONbL30BaHbl MO O4HOMY XIyTy Kaxgoro tunal

[ns agBuratenemn ¢ KONUYECTBOM LUUMNNHAPOB MeHee 12, TN Xryta MOXeT ObITb
BblibpaH cBOOOAHO:

A-)KryT, 17KOHTaKTHbIN, 6 METPOB
B-)KryT, 14KOHTaKTHbIN, 6 METPOB
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Cucrtema perynupoBaHust o60poToB

LncpoBon perynartop 4yactoTbl BpaweHus asuratens L-Series

NHTerpupoBaHHble B OAHOM KOPMyCe Perynstop

N CUITIOBOW NpuBOA

KomnakTHble pa3mepbl 1 TMOKOCTb YCTaHOBKU
MwukponpoueccopHada basa

Bbicokasi BUBpOyCTONMYNBOCTb

Beop yctaBok nocpeactesom 1K

[AncKpeTHbIN BbIXO4 ANs1 COObLEHNS
NnoBpexXaeHum

BbIXxo4HOW CUrHan HanpsXeHust 4ng cooodLeHns
No3numn apoccesribHOW 3aCroHKM
KoHpurypmpyemble Bxoabl / BbIXOAbI

OnunoHanbHO KOMMYHMKaLWS NOCPEeacTBOM
nutepdenca CANopen
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Cucrtema perynupoBaHust o60poToB

LUncdpoBon perynatop 4yactoThbl BpaweHus asuratena L-Series

NMomMnmo TpagMLMOHHOIO KpensieHNs C UCNOJNIb30BaHMEM AO0MNONHUTENbHbIX
pbIYaXHbIX MEXaHU3MOB, PEryNIATOP BbINYCKaeTCsH C pa3HOOOpPa3HbIMU
MeXaHU4YeCKUMU KOHdUrypaumsamu:

- UHTErpupoBaHHbIN
PErynaTop B APOCCENbHYHO
3aCMNOHKY

-UHTErpupoBaHHbIN
pPerynsatop B APOCCESIbHYI0
3aCITOHKY U CMeCcUTesb

[onycTumble anameTpsl:
25 mm, 30 mm, 36 MM, 43
MM unm 50 mm.

| JUnivErsALL M5.WOODWARD



Cucrtema perynupoBaHust o60poToB

LincppoBou perynartop
4YacTOThbl BpaleHuUs C
ApocceribHON 3aC/TIOHKOW
F-Series

(aonyctnmble gnameTpbl 48 mMm, 60 MM
nm 68 mMmm)

LincppoBou perynartop
4acTOThbl BpaleHuUs C
ApocceribHON 3aC/TIOHKOW
PROACT

(aonyctumble gnameTpbl OT 85 MM
0o 180 mm)
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daTtymnk obopoToB

Moaenb MPU M16*1,5 ¢ KOHHEKTOpPOM

°* BeCKOHTaKTHbIU MHAYKLUUOHHbIU
AaTyYnK

* [lpocTana yctaHOBKa
°* He TpebyeT NnuTaHuA OT CUCTEMBI
ynpaBJieHUsA

* MoxeT ncnonb3oBatTbCs CO
BCEMU TUNaAMUN PerynsaTopoB U
naHeneu ynpasreHUsA

° Bo3moXHa ycTaHOBKa B
NOoMeLLeHUAX C NOBbLILUEeHHON
NoXapo- U B3pbIBO- ONACHOCTbIO
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MaHenu ynpaBneHnsa cemencrtea EasYgen

ABTOMaTM3auuMsa ra3zoBou reHepaToOpHOMN YCTAaHOBKM Ans noboro
pexunma paboTbl

L-Series m
KoHTponnep 4
(c apoccenem) E;

Mopava % \_‘
rasa e — -
L unu F -Series
KoHTponnep
{c apoccenem,
n cMecuTenem)

Karywkmn

Boagyxo-
3a60pHIK ) EGS koHTpOnnep

3@KAraHNA |

IC-100
Bnok 3amuraHun
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Ona oguHO4YHOM PadoThI

NMaHenb ynpaBneHuna EasYgen-1500

* FlexAppTM TexHonorus

* DynamicsLCDTM mMynbTUdyHKUMOHAbHbIA OUCNNEN

* Pexum ABP ¢ (pyHKUMen aBToMmaTnyecKkoro 3anycka

* [lonHas 3awuTa ABuratens, reHepartopa v ceTu B 04HOWN naHenu

* FlexRangeTM To4HOEe namepeHue gencTByOLWUX 3HAYEHUN
Hanps>XeHns

* TouyHoe n3aMepeHume D,eIZCTByPOMMX 3Ha4YeHUn Toka / MOLLIHOCTH

* CuyeTumku KBT-4, KOnNn4ye-cTBa 3anyckoB arperarta, BpeMeHU
HapabOTKKN, BPEMEHM A0 3KCMNIyaTaluMoHHOro obcnyxnBaHms

* CB060OHO KOHUIryprpyeMbIE ANCKPETHLIE BXOAbI
* FlexInTM koHdurypmpyemble aHanorosble BXoabl
* LogicsManagerTM nporpammunpyemMble pefienHble BbIXO4bl

* YcraHoBKa napamMmeTpoB ¢ nomoulbto MNK nnm HenocpeaCTBEHHO
KHOMKaMW Ha rnaHenu

* [lonHasa pycudgmkaums

* FlexCANTM mnsonupoBaHHbIN MHTEPdENC AN KOMMYHMKaUUK Ha
Bonblune paccToaHus (32 y4acTHUKA)

* 6,5..40,0 Vdc gnanasoH HanpsikKeHUs nutaHus
* @poHTanbHbLIN MOHTaX
* CepTtudukat mopckoro Perncrpa

2D universALL M,.WOODWARD



Ona napannensHoOn paboThbl

NMaHenb ynpaBneHuna EasYgen-2500
[MapannenbHbln U NapanfienbHbIi C CETbIO PEXMUMbI paboThl
* AMNOpT/aKCNOPT MOLLHOCTU
* OyHKUMA 3a-/pasrpysku

* Jlorvka nepeknoveHns KOHTaKTOPOB U NepekniodeHns IR

BHaxnecT |

* CuHXpOHM3auna a3 C HySieBbIM NOTEHUManom
* Pexnm ABP

* PaspgeneHune Harpyskm mexay 16 arperatamu u
3anyck/oCTaHOB B 3aBUCUMOCTU OT Harpy3sKku

* 120B-480B n3mepeHune 0encTBUTENLHOIO 3HAYEHUA
HanNps>KeHUs

* MN3mepeHne OenCTBYHOLLLErO TOKa
e CuyéTtuuk KBT4Y reHepaTopa
* [logaepxKa aCMHXPOHHbIX reHepaTopoB

* CyeTyMKkM 3anycKoB ABuraTensi, MOTo4acos,
TexobcnyXmMBaHus

* KoHpurypupyemble OUCKpeTHble/aHanoroBble
BXOAbl/BbIXOAbl

* Bblbop s3blka nonb3oBartenis (B T.4. Pyccknin Asbik)

* Ynpasnenne ECU nocpeacteom nHtepcencos CANopen/
J1939

* [lpotokon Modbus RTU
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Ona KkoreHepauuu

I'Ial-lenb ynpasneHua EasYgen-3100 u 3200.
* OrpaHuYeHne NUKOB Harpys3ku
* PeXnm noCcToAHHOW roToBHOCTU (["opsumnin peseps)
* ABapUMHLIN PEXNM
* KoreHepauua TeNSI0BOW N ANIEKTPOIHEPTNN

* [lapannesnbHbi 1N napansefibHbIM C CETbI0 PEXUMBI
paboThbl

* MIMNopT/3KCrNopT aNeKTPo3HEePrum
* QyHKUMN 3arpysku/pasrpysku

TERRFT U 5 P
e r Ll 97 =

* Jlormnka nepekriio4yeHmnAa KOHTakKTopoB N NepeKkrntyeHnd '. i el
BHaxXnecT : et

e 3anyck/oCTaHOB 3aBUCUMbIN OT Harpys3kun go 32
arperaTos

* [Nporpammunpyemsble nocrnegoBaTenbHOCTM onepawmm
* Bbibop sa3bika nonb3osartensd (B T.4. Pyccknin A3bik)

* YnpasneHne ECU nonpotokoniam CANopen/J1939

* [lpotokon ModbusRTU

* CepTtudmkatbl Mopckoro Pernctpa
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PacnpeaneneHue Harpys3ku

LSG: Moaynb pacnpeaeneHus
Harpy3Ku ¢ reHepaTopHbLIMU
yCTaHOBKamMu, 06opyaoBaHHbLIMU
naHensaMu gpyrux npounssoauTtenen

KoHdourypauua yepes naHenb EasYgen

[Mpeobpas3oBaHue nHdopmaumn CAN B RS485
OaHHblE

[MpeobpasoBaHue nHgopmaumn CAN B
aHanorosble AaHHble

HapexHoe NPOMbILLUITIEHHOE UCIOJTHEHUNE

LSG nHanumpyeTcs Kak BHELLHEE YCTPOMUCTBO
Ha naHenwu ynpasneHus EasYgen
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KomMmnnekcHasa cuctema E3 onsa ra3oBbix
aBurartenen

Cnacubol!!
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