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Ckpunt Px — aBTomMatnyeckuii aHayin3 rpaduika 1aBieHMs B IUJIMHIPE

1. HazHauenue

Ckpunt Px mpenHasHaveH JIsi aBTOMAaTUYECKOTO aHaiu3a rpaduka IaBICHUS B IMIUHIApE 0e3
BOCIUIaMCHEHHUS. [CeHEepUpYyeT HECKOJIbKO BKJIAAOK OT4YETa C PSJIOM JIOHOJHUTEIbHBIX
napaMeTpoB M XapaKTEPHCTUK JIBUTATeNii W CHUCTEMBl YIpaBICHUS. PaccunThIBaloTCs
[THCBMATHUYECKUE M TECOMETPUYCCKHE XapaKTCPUCTUKU I[WJIMHIpPA, MEPEYCHb OOHAPYKEHHBIX
OTKJIOHEHHI BBIBOIUTCS B (OpME TEKCTOBBIX cooOmeHwid. st ymydmenus ymoOcTBa u
HATJSITHOCTH  WCCliefioBaHusl (a3 rasopacmperenieHus, rpaduk mnpeodpasyercss CKPHUIITOM
B JIMarpaMMy KOJIMYECTBA ra3a B IWIMHIPE M BRIBOAUTCS B ABYX (hopMax mpencraBieHus. Kpome
TOTO, CTPOMTCS MOAPOOHAs JHarpaMma I[MKJIOBOIO HAIOJIHEHHS IMJIMHIpPA Ha TaKTe BITyCKa,
XapakTepu3ylonias padboTy BCEro BIYCKHOTO TpaKTa JIBUTATelNsl. BBIBOMUTCS IuarpamMma 3aTpar
SHEPIUM HAa OYMCTKY HWIMHIpPAa OT OTPabOTaBIIMX ra3oB. [IpW HaJIWYMKM TOMOJHUTEIHHOIO
CHTHAJIa CHHXPOHM3ALMU C UCKPOM 3aKUTAaHUS, CTPOUTCS JHarpaMma yria OIepeKeHUs
sakuranusa (YO3).
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2. 3anuch CUTHAJIOB M 3aIlyCK CKPUIITA

Jlns monmydeHuss Tpaduka JaBiICHUS B IWIMHAPE TPUMEHSETCS JaT4dK, MPeoOpa3yronuii
JaBJICHWE B HAIpsDKCHUE. 3amuchiBaTh rpaduK MaBiICHHS CJlEIyeT TaKuM OOpa3oM, UYTOOBI
MOJTYYCHHBIC CHTHAIIBI COACPIKAIM MaKCHMaJIbHOE KOJUYECTBO MCXOAHOW MH(popmarmu. Torma
oT4€T ckpunTa Oyner HauboJiee MOTHBIM.

I[Mopsaaok 3anucH CUTHAJIOB AJiA cKpunra Px

e Ecimu pauarHoctupyeMblii JBUrarenb OCHAIIEH CHCTEMON pacHpelesiEHHOTO BIIPHICKA
TOIUIMBA, PEKOMEHIYETCSl OTKJIIOUHTH pPazbéM OT OEH3MHOBOH (DOPCYHKH HCCIENyeMOro
UUJMHIpPA U MOAKIIOYUTh K HEMY pe3uctop HoMuHasioM 100 Q. 3a c4€T 3TOro, BO Bpems
U3MEPCHHUI TOIUIMBO B MCCIEAYEMBbId MHUIWUHAP MOCTYNaTh HE OyAeT, a MOAKIIOUEHUE
pe3ucropa MpPEeNOTBPAaTUT 3aHECEHHE B NaMATh HEHCIPABHOCTEH OJ0Ka yHpaBieHUS
JBUTaTeNeM koja omuoku tuma "OOpsIB AnekTprudecko renu Gopcynku Ne...".

Ecnu nannas pexomeHnanusi He OyJIeT BBIMOJHEHA, TO B UCCIECAYEMOM LMIUHAPE MOXKET
BO3HHMKATh KaJWJIbHOE 3a)KUTAaHUE TOTUIMBOBO3AYIIHOM CMECH, YTO MOXET CTaTh MPUUYMHOU
MOBPEXACHUS JlaTunKa JaBieHus. Kpome Toro, B 3ToM ciiy4yae U3 IMJIMHIPA B BBITYCKHYIO
cuctemy OyneT BBIOpPAcHIBAThCSI HE CTOPEBIIEE TOIUIMBO, M3-32 YETO BO3MOXEH IEPETPEB U
MOBPEXACHHUE KaTaIUTUYECKOTO HelTpaan3aTopa oTpadoTaBIINX ra30B.

Ecnu npenoTBpartuTh nojayy TOIUIMBA B JIMAarHOCTUPYEMBIM LIMIMHAP HEBO3MOXHO, TO JJIS
CHIKEHMSI BEPOATHOCTU BO3HMKHOBEHUS KaJIMJIBHOIO 3a)KMIaHMA CIEeNyeT HpeaBapUTEIbHO
OXJIQJIUTh KaMepy CTOpaHusl HCCIeTyeMOro IMIMHIPA CIEAYIOIIMM 00pa3oM: BBIKPYTUTh
CBEUy 3@XWUIaHHUA, MOJOXKIATh ~5 MUHYT, U TOJBKO IIOCIE€ 3TOr0 YCTAHABIMBATh JATYUK
JaBlIeHUs B IWIMHIP. Bo n30exanue moBpex1eHus KaTaIuTHIeCKOTo HelTpanu3aropa u3-3a
BbIOpOoca M3  LWIMHApAa  HE CTOPEBLIET0  TOIUIMBA,  PEKOMEHIYETCS  COKPaTUTh
IPOIOJKUTENIBHOCTh U3MEPEHUHN 10 MUHUMYMa.

B mobom ciydae, kenaresibHO, 4TOOBI MPOAOKUTENBHOCTh HW3MEPEHUH HE IpeBbIIaia
3-X MUHYT.
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e VCTaHOBHTH NaT4MK AaBieHus Px wim Px35' Ha MecTo CBeuM 3a)KUraHus HCCIELYEMOTO
IUAJIUHIPA U TOAKITIOUNTE ero K Bxoay Ne3 USB Autoscope I'V.
s mpudopoB USB Autoscope III, USB Autoscope II, USB Autoscope I 1 USB Autoscope
JIaTYUK JTaBJICHUS MOAKI0YaeTcs K Bxomy Nel.

BBICOKOBONBTHBIN MPOBOJ] UCCIETYEMOT0 MUINHAPA HEOOXOAUMO 0053aTeIbHO TOIKIIOUUTh
K UICKpPOBOMY pPa3psAIHUKY C HCKPOBBIM IIPOMEKYTKOM ~ 5 mm.
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Ha mecmo ceeuu 3adcucanus YCmMAaHoeJjIen 0amuuK 0aeieHus 6 uuﬂuHOpe Px.

1 Jaruunk paBneHus B mwmmHApe Px35  coBmectum ¢ USB Autoscope IV u  USB Autoscope III
n HecoBmectuM ¢ USB Autoscope I, USB Autoscope I 1 USB Autoscope.
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HpI/I H606X0):[I/IMOCTI/I, 3aJIelicCTBOBaTh ITHEBMATHYECKUI YAJIIMHUTCIIb IJId OAaT4YWKa JaBJICHUS
¥ / MU BBICOKOBOJILTHEIN YIJIMHUTEIb JJIA KaTYIIKH 3aKUTaHUA.
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HpuMeHeHue nHeemamuieckozo y()ﬂunumeﬂﬂ Ol 0amyuxa OdéleHUs U 6blCOKOBOIbIMHO20
yaﬂuHumefl}l ons KamyutKu 3asxxcucatusl.

Ha  BBICOKOBONBTHBII  MPOBOJX  MCCIELYEMOrOo  LWJIMHIpPA  YCTAaHOBUTh  JATYHK
CHHXPOHM3AIMK Sync U NOAKIIOYUTE ero K Bxoxay In Synchro.

3anycme ABUTaTCjib JUAarHOCTUPYEMOI'O aBTOMOOMIIA.

B okne mporpammbl USB Oscilloscope BbizBath pexum "Px =>Px", "Px => Px+Longer",
"Px => Px35" unu "Px => Px35+Longer" (B 3aBUCHMOCTH OT TOT0, KaKO MPUMEHEH JTaTUUK
JaBJICHUS U ObUI JI 337€WCTBOBAH ITHEBMAaTUYECKUI YJTMHUTEID).

BrizBates Menro "3amnucs".

Uepes 3...5 cekyHa ciiefyeT MmiIaBHO NMOAHATH 0060poTsl nBurarens no 3000...5000 RPM c
MUHHMAJIBHBIM OTKPBITUEM JIPOCCEIIBHOM 3aCIIOHKU M COPOCHTB.

[locne crabunmM3anmuMy XOJNOCTOTO  XOAA, BBINOJHUTH PE3KYIO TEPETa3oBKy IMyTEM
MaKCUMaJIbHO PE3KOro OTKPBITHS ApocceiabHOM 3acioHku. I[locie pes3koil meperazoBKU
CleyeT cpa3y 3aKpbITh JIpocceib. B kauecTBe ajnbTepHATUBBI, BMECTO 3aKPBITUS JPOCCENS
MOKHO BBIKJIIOUUTH 3aKUTaHHE, a JPOCCesb MPU 3TOM YIAEP>KUBaTh OTKPHITHIM /IO TOJIHOM
OCTAHOBKM JABHTareis (3a c4€T 3Toro OyJeT 3amvcaHa JOMOJHUTENbHas HMH(OpMaus Uis
TaKMX BKJIAJ0K 0TuéTa ckpunra kak "Bmyck" u "Beimyck").

Jlig mpexpaliieHus 3aMCH CUTHAJIOB BbI3BaTh MEHIO "OCTaHOBUTH .
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e CoxpaHUTb 3allMCaHHbIE CUTHAJIBI MOXKHO ITpH roMoIu MeHto "®aitn => CoxpaHuTh Qaiin".

e AHanu3 3aITCaHHBIX CHTHAJIOB ckpunToMm Px 3aITyCKaeTcs qepes MEHIO
"AHanu3 => BeInoaHUTH cKpUnt".

OOparuTe BHUMaHHE HA TO, YTO CKPHUIT aHAJIM3UPYET BECh 3alMCaHHbIN (aii oCHMIIIOrpaMM.
Ho B cniyuae ecnu BbienieH ero (pparMeHT, TorJa CKpPUIT aHAIU3UPYET TOIBKO ATOT BBIJCICHHBIH

Y4aCTOK CUTHAJIOB.
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3. Pe3yabTarsl aHajusza

3.1 Bkaaaka Report

Knaccnueckum HHCTPYMCHTOM IJISI OLICHKH COCTOAHUA HHHHHI{pO—HOpIHHeBOﬁ I'pYHIIbI ABJIACTCA
KOMITPECCOMCTP, HpeI[Ha?;Ha‘IeHHI)Iﬁ AJid U3MCPCHUA THKOBOI'O0 JHOAaBJICHUA B HNWIMHAPC IIPpHU
INPOKPYTKEC JABUIATCIIA CTAPTCPOM, emé Ha3bIBACMOI'O ((KOMHpCCCI/IeI;'I)). 9TO BeIMYHHA
KOMIIJICKCHAA, U, COOTBECTCTBCHHO, 3aBUCUT OT MOTCPb Ir'ada 4€pe3 HCIJIOTHOCTU B HUIIUHAPE, OT
CTCIICHU CXKaTHhA 1 Ap. Ho YXYAUICHHUC MMOKa3aHUM KOMIIPECCOMETpaA 110 OAHOMY M3 HUIMHIAPOB
3a4aCTY0 TPAKTYCTCA HMMCHHO KaK YXYAMICHUC €TI0 TCPMCTUYHOCTH. CKpHHT Px mo3Boiser
OTIIMYUTB HCIIOTHOCTb HUJIMHIApPA OT HU3KOH CTEIIeHHU CXKaTus, TaK KaK paCCHYHUTBIBACT OTACIIbHO
BCJIMYHHY IMOTEPH I'a3a, U OTACIbHO BCIIMUUHY CTCIICHH CXKATUS.

L} USB Oscilloscope - C:\Oscillograms\Script_Px.mwf — O
File Control Operations Bookmark Analysis View Utilities Help
LEIL LTS AT S EOK e

Report | Quantity | Valve timing | Ignition timing | Inlet Exhaust

Script Px, version 1.25

Type of pressure transducer: Px
Found pressure peaks: 488

Estimated compression ratio: 11.2:1
Complex losses of gas: 17.1 % for 842 RPM

Analysis completed

Ready Script file:C\Program Files (x86)\USE Osci

Bxnaoxa Report uz omuéma ckpunma Px.

HomunanpHOE€ 3HA4YEHHE CTENEHU CKATUSA, BEJIIMYMHA KOTOPOM OINPENENSIeTCS KOHCTPYKLMEH
JBUTATEJIsl, MOKHO HAlTH B JOKYMEHTALIUN C TEXHUYECKUMH XapaKTEPUCTUKAMU JIBUraTeIIs.

[Torepu Ta3za mis ucnpaBHOrO JBUrarens jexar B auanasone 10...18 %. Ilorepu Gonee 20 %
MOTYT CBHJIETEJIBCTBOBaTh 00 YXyAIICHMHM ITHEBMAaTHYECKOM IIJIOTHOCTH LWJIMHApA. 31eCh
CIIEIyeT OTMETUTh OCOOEHHOCTH alIropuTMa pacdyéra MOTepb. DTO BEIWYMHA KOMIUIEKCHAS,
U OTPa)kaeT He TOJIBKO IOTEPH I'a3a 4epe3 HEIJIOTHOCTH LIWIMHAPA, HO U TEIJIOBbIE ITOTEPH Ta3a.
TeroBble MOTEPH BO3HUKAIOT U3-3a TOTO, YTO TEMIIEpATypa ra3a B LWJIMHIPE MPU CKATUU JIaXKe
0e3 BOCIUIAMEHEHHUsl IOJHMMAeTCs BBIIIE TEMIEpaTypbl CTEHOK LInHApa. BenenctBue 3Toro
4acTh TEIUIOBOW 3HEPIMM Ta3a NepetaéTcsl MOPIIHI0, LHWIMHAPY U TOJIOBKE OJlOKa LMJIMHAPOB.
Tennosble moTEpH, HApsALy C KOJIMYECTBEHHBIMH IIOTEPSMH Tra3a, HETaTMBHO BIMSIOT Ha
ko3¢ ¢unment nonesnoro aeiicrsus (KI1J{) apurarens. Ha npakTuke, KOMIUIEKCHBIE TTOTEPH ra3a
HCIIPABHOT'O JABUTATENs COCTABIAOT HEe MeHee 10 %.
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3.2 Bkaaaka "KoanyecTBo"

OTtobOpaxkaeT muarpaMMy KOJIMYECTBA Ta3a B MWJIUHAPE B 3aBHCHUMOCTHU OT TOJOXKCHHUS TTOPIITHS
1 OT TaKkTa pabOoThI MTUIUHIPA.

[ USB Oscilloscope - C\Oscillograms\Script_Px.mwf - B
File Control Operations Bookmark Analysis View Utilities Help
S HG Rl .. 9B RO B ES VR R BN e

Report Quantity |Valve timing | Ignition timing | Inlet | Exhaust
Quantity of gas in cylinder (vertical) depending of piston position (horizontal) and of stroke (color) for first 5 cycles
A/lIntake ‘/éompression vIPower a7 Exhaust s/ Scale

# £:1:1.00

11 +:1:1.00

== 1@ 45 a0 135 v
Ready Script file:C\Program Files (x86)\USE Osci

Bxnaoka "Konuuecmeo" w3z omuéma cxkpunma Px, Osueamenv ucnpagen. Omobpadicaem
KOIU4ecmeo 2a3za 6 YUIUHOpe 8 3a8UCUMOCIU OM NOJLONCEHUSL NOPUIHS UCCLe0YeMO20 YUTUHOPA
u om makma e2o pabomul. Mapxep A ycmanosnen 8 no3uyuo NOpuHsA, cO8NAOArUYI0 ¢ KOHYOM
3aKpbIMUsL 6NYCKHO2O KIANAHA U C HAYALI0M OMKPLIMUSL 8bINYCKHO2O.

C
43 90
Dopma 7ne6oll yacmu KpAacHo2o U 3e1€H020 (GpacMeHmos Ouazpammvl KOaUdecmea 2azd
8 YUNUHOpe, Xxapakxmepuas 0Jisi UCNPABHO20 08ULAMEJIA.

IIpy mnocTpoeHuM [uarpaMmbl KOJIMYECTBA Ta3a B IIWIMHApPE 3a7eicTBYyrOTCS 4 1IBETa,
OTpaXkaroliue TakThl ero paborel. IlonokeHue MOPIIHS OTPAKEHO IO TOPU3OHTAJIH:
BepxHel MEpTBoil Touke (BMT) COOTBETCTBYET JIEBBIN Kpau JAarpaMMsl,
HwkHe Méproit Touke (HMT) — mpaBerii. KomnuecTBo rasa B IUIMHApPE OTpa)KaeTcs IO
BEPTUKAIN: YeM B IIHIIMHIPE OONBIIE ra3a, TEM BBIIIE PACIIONOKEH (PparMeHT TuarpaMMel.
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ITo mepe otnanenus nopiiHg or BMT Ha TakTe Bycka (3eJeHblil pparMeHT JuarpaMMbl; YUTATh
clieBa-HampaBo), 00bEM B LWIMHIPE YBEIWYMBAETCS, U U3 BIIYCKHOTO KOJUIEKTOpA B IMJIMHIP
«3acachIBaeTCs» ra3 — rpaduk MoJHUMACTCS.

B HMT nopiieHbs MeHsieT HamnpaBi€HHE CBOEro JIBMKEHHUS Ha NMPOTHUBOIOJIOXKHOE, U O0bEM B
LWIMHIPE HAYMHAET YMEHBINATHCS, HO KOJMYECTBO raza B IWIMHAPE MPOJODKAET PacTH
(cuHuii hparMeHT AUarpaMMsbl, MpaBasi 4acTh; YUTATh CIpPaBa-HaJIeBO). JTO MPOUCXOTUT H3-3a
TOTO, YTO Ta3 NPOJOJDKAET ABUTaThCS U3 BIyCKHOTO KOJIJIEKTOpa B IMIMHAP 1o nHepuuu. Korga
MHEPLMOHHBIA TMOTOK Ta3a B IIWJIMHAP OCTAHABIMBAE€TCS — TIa3 HAUYWHAET BbITAJIKUBATHCA
MOPIIHEM M3 ILHJIUHJpa 00paTHO BO BIYCKHOM KOJUIEKTOp J0 TEX MOp, MOKa BIYCKHOM KjaraH
MOJIHOCTBIO HE 3aKpoeTcs. B gaHHOM cilydyae, HANONMHEHHE HUIWHIpA OBLIO MaKCHMaIbHBIM
3a 155° o BMT, a BmnyckHoi kianaH 3akpbuica 3a ~140° o BMT. C 3toro moMmeHTa,
KOJIMYECTBO ra3a B IWJIMHJIPE MOYTH MepecTaéT MEHAThCS, U rpaduk MpUHUMAET BT ONU3KUHN K
NpAMO TMHUU (CUHUM (parMeHT AuarpaMMbl, JieBasi YacTh; YUTATh CIIPaBa-HAJIEBO).

[Tocne mpoxoxaeHus nopmHem BMT, mpeaBapuTenbHO CKaTblii B HWJIMHAPE T'a3 HAYUHAET
«pa3zKUMaTbCsA», HO TaK KaK KJIalaHa 3aKpbIThl, €0 KOJIWYECTBO B IWJIMHIAPE MO-NPEKHEMY
MOYTH HE MEHAETCS; MO3TOMY IpadUK MMEeT BUJ MOYTH MPSAMOM JTUHUM (KENTHIM QparMeHT
JIMarpaMMbl, JieBas 4YacTh; YWTaTh CJeBa-HampaBo). TeM He MeHee, OTUYETIMBO 3aMETHO
MOCTETNIEHHOE OT/AaJeHUe MPSIMOJIMHEHMHOro >KENTOro (QparMeHta aAuarpaMMbl OT CHHETO,
OTpakarolliee MpoIecc KOJIUUYECTBEHHBIX U TEIUIOBBIX MOTEPh T'a3a; HauOObIIass HHTEHCUBHOCTD
noreps HaOmonaetcst BOnmu3u BMT, korna gaBinenue u reMmeparypa raza MakCUMasbHbl.

BrinmyckHOl K1amaH HauMHAET OTKPBIBAThCS paHblle, 4yeM nopueHs nocturaet HMT, B naHHOM
cinydae — yepe3 140° mocine BMT. Tak kak u3mepeHus npoBoIsATCsS 0e3 BOCIJIAMEHEHMsI, TO K
9TOMY MOMEHTY ra3 B LMIUHAPE «Pa3KUMAECTCS» MPAKTUYECKH 10 MCXOIHOTO JIaBJICHMUS,
OnM3Koro K aOCONIOTHOMY JIaBJIEHUIO BO BITYCKHOM KOJJIEKTOPE, 4YTO CYHIECTBEHHO HUXKeE
arMocgepHoro. J[aBjaeHne B BBITYCKHOM KOJUIEKTOPE OJIM3KO K aTMOC(HEPHOMY, U B 3TOT MOMEHT
MPEBBIMIACT AAaBJICHHUC B MNUIWHAPC. H03TOMy, KaK TOJIBKO BI)IHyCKHOI\/’I KJIarlaH Ha4YuHacET
OTKPBIBATHCS, I'a3bl U3 BBITYCKHOTO KOJUIEKTOpA HAYMHAIOT MOCTYNATh B IMJIUHAP U YPAaBHUBAIOT
JaBJICHHE B IWIMHJIpE € arMoc(epHbIM. DTOT MpolecC OTpakaeTcs Ha JuarpaMMe B BHJIE
PE3KOro M3JI0Ma BBEPX JKENTOro (hparMeHTa.

[Tocne nmpoxoxaenns HMT nopnieHs HaunHaeT BBITAJIKUBATh T'a3bl U3 HUJIUHAPA B BBITYCKHOMN
KOJIEKTOp (KpacHbI ()parMeHT JuarpamMMbl; YUTaTh clipaBa-HaneBo). Ilpu monxome xk BMT
BBIITYCKHOM KJIallaH HAYMHAeT 3aKpbIBAThCS, a BIIYCKHOM — OTKpBIBaThCA. B 3TOT MOMEHT
JaBleHHE B LMIMHApE emé OIM3Ko K aTMOC(hEpHOMY, TaK KaK IMIMHAP BCE emé COeOUHEH C
BBIITYCKHBIM KojuiekTopoM. [locime mpoxoxnenns BMT, korma BBITYCKHOM KJlamaH —yxke
MIOJIHOCTBIO 3AaKPBIBACTCS a BIIYCKHOM OTKPBIBACTCS, 4acCThb OCTAaBIIMXCS B LWIMHApPE Tra30oB
MepeTeKaeT BO BIIYCKHOM KOJUIEKTOp, TaK Kak TaM JaBJeHHe HIbke atMocdepHoro. Takum
0o0pa3oM, KOJIMYECTBO ra3a B LWJIMHAPE OKa3blBaeTCs MUHUMaIbHBIM He B BMT, a Heckoibko
no3xxe BMT, B nanHoMm ciydae — yepe3 20° mocine BMT, uto oTpakeHO Ha Auarpamme B BUJIE
«rpoBana» 3enéHoro (parmenra. [lamee, 3a cuér yBenuueHHs 00bEMa, B IMJIMHAP CHOBA
HAa4YMHAETCS «3aCachIBaTbCs ra3 U3 BIIyCKHOTO KOJUIEKTOpA.

Takum oOpazom, Mo JuarpaMMe KOJIM4YecTBa raza B LHWIMHIPE MOKHO OOHApYXUTh U U3MEPHUTH
MOMEHTBI KOHIA 3aKpbITHs BIYCKHOIO KIJIAllaHA M HadyaJla OTKPBITHS BhIMYCKHOro. Ho wux
HOMHUHAJIbHBIE 3HAUYECHUs B JOKYMEHTALUU C TEXHUYECKUMH XapaKTEPUCTUKAMU JIBUTaTese He
yKa3biBatoTcs. [loaToMy, J1st BeISIBIIEHUS! OTKJIOHEHUH B (pa3ax razopacnpenesieHus, U3MepeHHbIe
YIJIBI IPUXOJUTCS CPAaBHUBATH CO CPEIHECTATUCTUYECKUMU 3HAYCHUSAMU.

HecMotps Ha To, UTO pa3inuuHble CepHiHbIE Ta30paclpeieTuTeNbHbIE BaJlbl 00€CIeYMBaIOT CBOU,
YHUKaJbHbIE (a3bl razopacrpeesieHus, BceX UX oObeIHHAET OJHAa XapaKTepHas 0COOEHHOCTb.
[Hupuna ¢a3pl Boycka MpaKTUYECKHU BCEra COBMAJaeT C IIMPUHOW (a3bl BHINYCKA; U, KPOME
Toro, (as3pl TPAKTHUECKH BCerga CUMMETpHuHbl oTHOocuTenabHOo BMT. Ha mnpaxTtuke 3T10
03HA4aeT, YTO €CJIM BITYCKHOM KJamaH 3akpeiBaeTcs 3a 140° no BMT, TO BBITYCKHON OJIKEH
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Ckpunt Px — aBTomMatnyeckuii aHayin3 rpaduika 1aBieHMs B IUJIMHIPE

otkpeIBatbes nociie BMT wepes te xe 140°, To ecTb, B TOI k€ MO3UIUM MOPIIHSA. 3a CYET ITOTO,
Ha JMarpaMMe KOJM4YecTBa ra3a B IMJIMHAPE XapaKTEepHbIE TOUKH, OTPAKAIOIINE ITH MOMEHTHI,
pacIoNoXeHbl OJJHa HaJ Jpyro. DTO CHpaBEAJIMBO Kak JUIsl ABHratreieid ¢ y3kumu ¢azamu
ra3opacnpezieNieHusi, TaKk U ¢ IIHUPOKUMH — HECUMMETPUYHOCTh (a3 OOBIYHO HE BBIXOAMT
3a mpenensl £10°. Ho 310 mpaBmilo OTHOCHUTCS TOJBKO K JBUIATENSIM, KOTOPHIE HE OCHAILEHBI
cuctemoit m3menenus ¢as razopacnpeneneaus tuna VVT or TOYOTA. Ha takux aBurarensx
npu paboTe Ha XOJIO0CTOM XOAy, (haza BIycka oObIYHO omnaszabiBaeT Ha ~10°.

JInst OCHAIIEHHBIX PEMEHHBIM NPHBOJAOM pacIpelBajla JBUTATENIed TJ€ M BIYCKHBIE H
BBIITYCKHBIE KJIallaHa LWJIMHApPA OOCIYXHMBAIOTCA OIHHUM pACHpEABAJIOM, OIIMOKA YCTaHOBKHU
MPUBOAHOTO peMHs Ha |1 3y0 B cTOpoHY "mo3ke" MPUBOAUT K  3ama3/ibIBaHUI0 MOMEHTOB
OTKpBITHA M 3aKpbITHs KianaHoB Ha ~15°. Ha nuarpamme xonuuecTsa raza B LWIMHAPE 3TO
OTpaXKaeTCs KaK CMENICHUE MOMEHTA 3aKpBITH BIIyCKHOIO KJlanaHa Ha ~15° BIeBO, a OTKPBITUS
BBIIIYCKHOTO — Ha ~15° Bopaso. IIpu 3ToM momydaercs, 4TO XapaKTEpHbIE TOYKU OTHAIISIOTCS
JpyT OT Apyra Ha ~30°.

i USB Oscilloscope - C\Oscillograms\Script_Px VW _Jetta_1996_ADD.mwf - 0
File Control Operations Bookmark Analysis View Utilities Help
i G AL W S B e

Report Quantity |Valve timing | Ignition timing | Inlet | Exhaust
Quantity of gas in cylinder (vertical) depending of piston position (horizontal) and of stroke (color) for first 5 cycles
+/|Intake ‘/éompression yIPower a7 Exhaust s/ Scale

# £:1:1.00

11 +:1:1.00

2o n® 45 90 135 v
Load analyser panel file Script file:C\Program Files (x86)\USE Osci
Daszvi 2a30pacnpedeﬂeHu}l YCMAHOBNEHbL  HEeNnpasUlbHO — KJIANAHA  OMKPbIBAIOMCS U

3axkpulearomcs no3oHo. Mapkep A ycmanosnen 6 no3uyuro NOpuiHs, co8nadaowyio ¢ KOHYOM
3aKpblmus 6NYCKHO20 KIANaua, a mapkep B — ¢ nauanom omxpvimust b1nycKHO2O.
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Ckpunt Px — aBTomMatnyeckuii aHayin3 rpaduika 1aBieHMs B IUJIMHIPE

JIONOTHUTENIBHBIM TPU3HAKOM MO3JHEH yCTaHOBKHM (ha3 TazopaclpenesieHuss MOXKET CIYKUTh
XapakTepHOe HCKakeHHe (OpMBI JIEBOM YacTh KPacHOro U 3elEHOro (parMeHTOB TUarpaMMbl
B paifoHe (ha3bl MEPEKPHITUS KIIANIAaHOB.

[
45 30
XapakmepHoe uckasicenue opmbl 1601 YaCmu KpACHO20 U 3e1EH020 pazmMenmos ouazpammol

Konuyecmea 2aza 8 yYuiuHope, BO3HUKAlOwjee 6Cle0Cmeue Nos3oHell YCMAaHo8Ku (a3
2asopacnpeoeneHus.

B Takom ciydac, 3€JICHBIN (bpaFMCHT AuarpaMMbl BHAQYAJIC MMOAHUMACTCS, MPAKTUYCCKHU TOYHO
HakKJIaAbIBasCh Ha KpaCHLIﬁ, U JTAIIL TOTOM OTKJIOHSIETCS OT He€ BHU3.
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Ecnu sxe pacnpenBan ycTaHOBJIEH Ha 1 3y0 MPUBOAHOTO peMHsS B CTOPOHY "paHblue", TO 3TO
MPUBOAUT K OMNEPEKEHHI0 MOMEHTOB OTKPBITHSI M 3aKpbITHs KiamaHoB. Ha nuarpamme »T0
OTpa)kaeTcs KaK CMEIIEHWE MOMEHTa 3aKphITHs BIIYCKHOIO KJAallaHA BIIPABO, a OTKPBITHS
BBIITYCKHOT'O — BJIEBO. XapaKTEPHbIE TOUKH IPU ITOM OTIAJSAIOTCS APYT OT Apyra Ha Te e ~30°.

[ USB Oscilloscope - C\Oscillograms\Script_Px Opel_Vectra_2001.mwf - 0
File Control Operations Bookmark Analysis View Utilities Help
S HG B hA L= .9 B. RO YBELE.VE EEHEK 9

Report Quantity |Valve timing | Ignition timing | Inlet | Exhaust
Quantity of gas in cylinder (vertical) depending of piston position (horizontal) and of stroke (color) for first 5 cycles
A/lIntake ‘/éompression vIPower a7 Exhaust s/ Scale

T -
# £:1:1.00
11 +:1:1.00
2o n® 45 90 135 v
Ready Script file:C\Program Files (x86)\USE Osci
Daszvi ea30pacnpedeﬂeﬂu}l YCMAHOBNEHbL  HEeNnpasulbHO — KIANAHA  OMKPbIBAIOMCS U

3axpulearomces pano. Mapkep A ycmanoénen 6 no3uyuro NOPuiHs, CO8NAOAIOWYI0 C KOHYOM
3aKpblmus 6NYCKHO20 KIANaua, a mapkep B — ¢ nauanom omxpvimusi b1nycKHO2O.

XapakTepHble HCKa)KEHUS TUarpaMMbl B pailoHe (pa3bl NEPEKPHITHSI KJIAIIaHOB 3/1€Ch CBOU.

[
45 50
XapakmepHoe uckasicenue opmbvi 1601 YACMU KPACHO20 U 3e1EH020 (hpazmMeHmos ouazpammbl

Konuyecmea 2aza 6 YuluHope, BO3HUKAIOUjee BCle0cmeue pamHel  YCMAaHosKu — ¢has
2azopacnpeoenenusl.

[Ipu panneil yctanoBke (a3 razopacrpeneneHus, KpacHbIA U 3eNEHbIN (PparMeHThl TuarpaMMbl
B pailoHe (a3pl TEpeKpHITHS KIAMaHOB Jpyr Ha Jpyra HE HaKJIaJbIBAIOTCS BOBCE,
Y PacIoNaratoTcs moji 3aMETHBIM YIJIOM.
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3.3 Braaaka ""®a3bl razopacnpenesieHus"

3nech OTOOpaXkaeTcsi Ta K€ JuarpaMMy KOITMYECTBAa Ta3a B IIMJIMHAPE YTO U BO BKIJIAJIKE
"KonuyecTBo", HO ye B 3aBUCUMOCTH OT yIIa TOBOPOTA KOJIEHYaToro Bayia. KomnuecTBo rasza B
MUIMHAPC BBIPAKACTCA KaK paCCTOSAHUC OT LICHTpA AUAarpaMMbl: YEM 60J'IBH_IC B MUWIMHAPC Tra3a,
TEM JaJiblle OT LIEHTa PACIONIoKeH GparMeHT TuarpaMMbl.

L USB Oscilloscope - C\Oscillograms\Script_Px.mwf - O
File Control Operations Bookmark Analysis View Utilities Help
LrICLEIRS JiSs E-TE S X e

Report | Quantity Yalve timing | Ignition timing | Inlet Exhaust

Quantity of gas in cylinder (distance from center) depending of crankshaft angle (angle) and of stroke (color)
for first & cycles
v/ Intake 7 Compression 7 Power 4 Exhaust

Angle: Py
137.1° :
274.2°

1:1.00
= 11 ] w
Ready Script file:C\Program Files (x86)\USE Osci

Brxnaoxka "®azwi casopacnpedenenusa” u3z omuéma cxkpunma Px, oOsucamenv ucnpagen.
Omobpasicaem Konu4ecmeo 2a3a 6 YUIUHOpe 8 3a8UCUMOCIU Om Y2ld NOBOPOMA KONEeHBANAd U
om makma pabomvl ucciedyemoz2o yuaunopa. Mapkep A ommeuaem yeon, Ko020a 6MYCKHOU
KIanaw yce 3akpulics, a mapkep B — Koz0a 6binycKHOU KIanaw HAYan1 OMKPbI8AMbCA.
Pacnonosicenue maprepoe cummempuyno omuocumenbHo 6epPmMuKaIbHOU TUHUU.
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L USB Oscilloscope - C\Oscillograms\Script_Px.mwf - O
File Control Operations Bookmark Analysis View Utilities Help

S G %% AL = % B E S @K e
Report | Quantity Yalve timing | Ignition timing | Inlet Exhaust

Quantity of gas in cylinder (distance from center) depending of crankshaft angle (angle) and of stroke (color)

for first 5 cycles

v/ Intake 7 Compression 7 Power s Exhaust

Angle: 5 s
137.1°

274.2°

1:4.00 :

e n |@ | s
Ready Script file:C\Program Files (x86)\USE Osci

Dopma kpacnozo u 3e1éHo2o ppacmenmos (8 yseruueHHom macumabe) 8 yeHmpe ouazpammol
Qa3 eazopacnpedenenus, xapakmepuas 0Jisk UCNPABHO20 08USAMEIIAL.
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JUia OocHamI€HHBIX PEMEHHBIM IIPUBOAOM paclpeaBajla JBUraTeeil, Ie€ U BIYCKHBbIE H
BBIIIYCKHbIE KJallaHa IWJIMHIApAa OOCTYKUBAIOTCS OJHUM pacHpeBajioM, OMIMOKAa yCTaHOBKH
MIPUBOJTHOTO peMHs Ha 1 3y0 B CTOpOHY "mo3xe" MPUBOIUT K «IIOBOPOTY» JHarpaMmbl (a3 mo
yacoBoil crpenke Ha~15°. Ilpm osTtoM ¢a3pl yxke MNOIY4aroTCsl HECHUMMETPUYHBIMU
otHocurensHo BMT.

Lir USB Oscilloscope - C\Oscillograms\Script_Px VW _letta_1996_ADD.mwf - B
Eile Control Operations Bookmark Analysis View Utilities Help
F= PN T L » RS I

Report | Quantity Valve timing | Ignition timing | Inlet | Exhaust

Quantity of gas in cylinder (distance from center) depending of crankshaft angle (angle) and of stroke (color)
for first & cycles

v/ Intake i Compression / Power s Exhaust

Angle: A
1109 ° 5
256.9 °

1:1.00
@ M ® ' v
Ready Script file:C\Program Files (x86)\USB Osci
Dasvl HecumMmempuurnsvl — Klanana omkKpsblearomcs u 3aKpblearomcs }1030H0. Mapkep A

ommeuaem Y207, K020a GMYCKHOU KIANAH Yce 3aKpwlics, a mapkep B — kozoa evinyckou
KJLanam Ha4iaj OmKpbléamauCsl.
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JIONOTHUTENIBHBIM TPU3HAKOM MO3JHEH yCTaHOBKHM (ha3 TazopaclpenesieHuss MOXKET CIYKUTh
XapakTepHOe UCKakeHHe (OPMBbI TUarpaMMBbl B LIEHTPE.

i USB Oscilloscope - C\Oscillograms\Script_Px VW _Jetta_1996_ADD.mwf — O
File Control Operations Bookmark Analysis View Utilities Help

LELL Y N S B

Report | Quantity Yalve timing | Ignition timing | Inlet Exhaust

Quantity of gas in cylinder (distance from center) depending of crankshaft angle (angle) and of stroke (color)

for first 5 cycles

v/ Intake 7 Compression 7 Power s Exhaust

Angle: A
1109 °

256.9 ° :

1:4.00

I I v
Ready

Script file:C\Program Files (x86)\USE Osci

Xapakmephoe —uckadxcenue Gopmul  ouacpammvl  az  eazopacnpedenenus 6  YeHmpe
(noxazauo 8 ygenuueHHom macumabe), 603HUKarOujee 6ciedcmaue no30Hell YCmaHoeKu Qas.

[IepBpIii 3Tam 3TOr0 MCKAXEHHUs BO3HHUKAET M3-3a TOrO, 4YTO Iocie npoxoxaeHus BMT
B IWJIMHJIP HAYMHAIOT OOPATHO 3aCachIBaThCA Ta3bl U3 BBIITYCKHOTO KOJUIEKTOpA 4Yepe3 BCE emié
OTKPBITBIM M3-32 HEUCIIPABHOCTH BBIIYCKHOM KjlanaH. BTopoi 3Tan MCKa)KeHUsI BO3HUKAET U3-3a

3aMCTHO 3aIlo3JaBIICTO MEPETCKAaHWA ra30B M3 HUWJIHMHAPA BO BHYCKHOI\/'I KOJUICKTOP BCJIICACTBHC
CJIMIIKOM MO3AHET0 OTKPBITHUA BIITYCKHOI'O KJIAlldaHA.
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B cnyuae panHei#l ycTaHOBKH (pa3 ra3opacrpenenieHus], [uarpaMmma «IpoBOpaYrBaeTCsS» MPOTHUB
gacoBou cTpenku. [Ipu 3Tom ¢aspl Takke MOIyIaroTCs HECUMMETPHYHBIMU OTHOCUTENTbHO BMT.

L USB Oscilloscope - C\Oscillograms\Script_Px Opel_Vectra_2001.mwf — OB
File Control Operations Bookmark Analysis View Utilities Help

5 H G| % AL = % (8]

*

-}
Report | Quantity Yalve timing | Ignition timing | Inlet Exhaust
Quantity of gas in cylinder (distance from center) depending of crankshaft angle (angle) and of stroke (color)
for first 5 cycles
v/ Intake 7 Compression 7 Power s Exhaust
Angle: : A
1657 °
281.2°
1:1.00
= 1@ v
Ready

Script file:C\Program Files (x86)\USE Osci
Dazvi HecuMMempu4Hsbl — KIAanana OmKpblearomcs U 3aKpoléaromcs pano. MapKep A ommeuaem

Yeol, Koe0a 6nyCKHOU KAANAH Yice 3aKpulics, a mapkep B — koeda ewinycknotli knanaw uadan
OMKPLIBANBCAL.
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XapaKTepHoe HNCKa)XCHUC (I)OpMBI AuarpaMMbl B HCHTPC 34CCh BBIITIAAAT UHAYC.

Lz USB Oscilloscope - C\Oscillograms\Script_Px Opel Vectra_2001.mwf — b
Eile Control Operations Bookmark Analysis View Utilities Help
LIRS R R @] EA MRl IEAE
Report | Quantity Valve timing | Ignition timing | Inlet | Exhaust
Quantity of gas in cylinder (distance from center) depending of crankshaft angle (angle) and of stroke (color)
for first & cycles
v/ Intake i/ Compression / Power s Exhaust
Angle: A
1657 °
281.2° :
1:4.00
= M@ v
Ready

Script file:C\Program Files (x86)\USB Osci

XapaxmepHnoe uckadxcenue ¢opmul  Juazpammul a3z 2azopacnpedeneHus 8 YeHmpe
(noxazamo 8 ysenuuenHom macuimabe), 803HUKarowee ciedcmaue paHtel yCmatosKku ¢has.

Hckaxenne (opMbl KpacHOro ¢parmMeHTa JuarpaMMbl OTpa)kaeT CIIMIIKOM paHHEe Hadalo

MEPCTCKaHUs Ira30B U3 HWJINHIPA BO BHYCKHOﬁ KOJUICKTOP BCJICACTBUC CIIUIIIKOM PAaHHETO Ha4dajla
OTKPBITHA BITYCKHOI'O KijlallaHa.
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3.4 Bkaaaka "Onepexenue"

Ecnmu nomonnuTensHO K TpaduKy JaBieHHs B LWIMHApPE ObUT 3amucaH emé M CHUTHA
CUHXPOHU3ALMK C UCKPOM 3aXUTraHUs, TO CKpUNT PX CTpPOMT AuarpaMMy ymiia OINEpPEKEHUS
32)KUTaHMUsI B 3aBUCUMOCTH OT 0OOPOTOB M HArpy3KH Ha JIBUTaTelNb.

iz USB Oscilloscope - C\Oscillograms\Script_Px.mwf — b8
Eile Control Operations Bookmark Analysis View Utilities Help
1LEIEL T I T LR sy ElE K e

Report | Quantity | Valve timing | |gnition timing | Inlet | Exhaust
Spark advance (vertical) depending of engine speed (horizontal) and of load (color)

load 10 % load 20 % 7 load 30 % s7load 40 % syload 50 % hy)load 60 % h/load 70 % L/ load 80 %
A//load 90 % 1.{@Scale

40

30

[=]

) $:1:2.00

11 e:1:1.07 0

olel@ 1000 2000 3000 4000 5000 v
; < »

Ready Script file:CA\Program Files (x86)\USB Osci

Bxnaoxa "Onepexcenue" uz omuéma ckpunma Px, 0suecamenv ucnpasen. 3anucana npu 08yx
nepe2asoeKkax — NaAAeHoU U pe3Kou.

BJIGCI) Harpyska Ha JBUTaTClib OTPAXCHAa IBCTOM OT KPAaCHOI'O A0 CHUHETO, YTO COOTBCTCTBYCT
Harpyske OT MaKCHUMaJIbHOM 10 MHHHUMaIbHOM. To €CTh, UEM OobIiIe Harpyska Ha ABUTIATClIb,
TEM TCINICC UBET COOTBETCTBYIOIICTO YHaCTKa JUarpaMMBbl.

PaccmoTpum auarpammy noapoOHee Ha MpUMepe KIIACCUYECKOT0 MEeXaHu3Ma peryaupoBku YO3.
31ech, ¢ pocTOM 00OPOTOB ABUTATEINS LIEHTPOOEKHBINM MEXaHU3M Koppekuuu yBeianunpaeT YO3.
OTO oTpaxkaeTcsl KaK HAaKJIOH JuarpaMMbl 10 JUaroHajlu BIPAaBO BBEpX. BakyyMHBIM MeXaHH3M
koppekTrpyeT YO3 B 3aBUCUMOCTH OT Harpy3ku Ha japurateib. C yMEHbIIEHUEM Harpy3KH, 4TO
BBI3BIBAET YBEJIIMYEHHE pa3peKEHUs BO BIIYCKHOM Koiiektope, YO3 yBenuumBaercs;
C YBEJIMUEHUEM Harpy3ku (paspexeHue ymenblnaercs) — YO3 ymenbmaercs. Pabora Mmexanuzma
KoppekTupoBkH YO3 1o Harpyske OoTpaskaeTcsl Ha JAMarpamMme B TOM, YTO KPacHBIH (parMeHT
JarpamMMbl pacrioyiaraeTcsi HUKe, YeM 3eJI1EHbIH.
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B pexumMe npuHYIUTENHFHOTO XOJIOCTOTO X0Ja — IMpHU cOpoce 00OpOTOB B pe3yibTare pe3Koro
OTITyCKaHUM BOJUTEINIEM TEJalIM ra3a, a TaKkXkKe MpU CITyCKe aBTOMOOMJIS ¢ YKIIOHA, KOT/a Nenaib
rasa OTHyLIEHa M JBUrareilb pPAacKpy4dHBaeTcss OT KoJE€C aBTOMOOWIS — TOAa4a TOIUIMBA
npekparniaercs. B pesynsrare, Benumunaa YO3 B 3TOM pexuMe Ha pabOTy JABUTATENsI HE BIIHSET,
MO3TOMY COOTBETCTBYIOIIME (ParMEeHThl AMarpaMMbl B JaHHOW BKJIAJKE IO YMOITYAHHIO
He otoOpakaercs. EciM uX BKIIOYUTH BPYYHYIO, TO Ha Jauarpamme OyayT JONOJIHHUTEIHHO
0TOOpakeHbl CUHHE (PPATMEHTHI.

Lz USB Oscilloscope - C\Oscillograms\Script_Px.mwf — b8
Eile Control Operations Bookmark Analysis View Utilities Help
T EICL TIPS T % RN e e

Report | Quantity | Valve timing | lgnition timing | Inlet | Exhaust
Spark advance (vertical) depending of engine speed (horizontal) and of load (color)

J:oag;gzﬁ \{Igadlm% load 30 % 7load 40 % nyload 50 % zload 60 % hyload 70 % 7 load 80 %
WiGE W Scale
T @

40

30

20

) $:1:2.00

11 «:1:1.07 10

SIEIME 1000 2000 3000 4000 5000 v
; < »

Ready Script file:C\Program Files (x86)\USB Osci

Bxnaoxka "Onepescenue” uz omuéma cxkpunma Px, oeueamenv ucnpasen. Ilpunyoumenvho
AKMUBUPOBAHO OMOOPAdICEHUE (PPAZMEHMO8 OUASPAMMbBL CUHE20 YBemd, COOMBENMCMEYIOUUX
MUHUMATBHOU HA2py3Ke HA O08ucameib, Komopule opmupyromces npu pabome Ogueameinsi 6
pedcume nPUHyOUmenbHO20 X0I0CMO20 X00d.
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B kaudectBe INOACKA3KMu JJId JuarHocTta, BKJIaAKa cHaOXeHa MaCKOﬁ, KOTOpad OTpaxacTt
OIITUMAJIBHBIC 30HBI PACIIOJIOKCHHUA (bpaFMeHTOB AuarpaMmbl COOTBETCTBYIOIIIUX IIBETOB.

L USB Oscilloscope - C:\Oscillograms\Script_Px IgnTimFaulty.mwf —— &
File Control Operations Bookmark Analysis View Utilities Help
1T EIEL T IR T R WL s B K e

Report | Quantity | Valve timing  |gnition timing | Inlet | Exhaust
Spark advance (vertical) depending of engine speed (horizontal) and of load (color)

\{:Oag;g;f; u‘lgadlm% /10ad 30 % /load 40 % nyload 50 % yyload 60 % hyload 70 % &7 load 80 %
1/ |loa v Scale
I Y

40

30

=

* £:1:2.00
11/ +1:1.00
2 e|n|® 1000 2000 3000

Ready Script file:C\Program Files (x86)\USE Osci

4000 5000 b

Brnaoka "Onepedxcenue” uz omuéma ckpunma Px. YO3 pezynupyemcs nenpagunvho.

[IpuBenénuplil BblIe OTYET CKpunTa PX mokasblBaeT INpuMep, KOIZa KpPAacHBI U 3€JIEHBIN
(GparMeHThl JuarpaMMbl PACHOJIOKUIMCH BHE TpeaeiaoB Macku. [IpuumHON 3TOMy cTan

HenpaBWibHas pabora OJ0Ka ynpaBieHUs IBUTaTeNeM, KOTOpbIA He peryiaupoBan YO3 Hu 1O
00opoTam, HU 110 Harpys3Ke.
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3.5 Bkaaaka "Boyck"

3nech oTOOpakaeTcst AMarpaMma IUKIOBOTO HAMOJHEHUS LMJIMHAPA BO3IYXOM B 3aBUCHMOCTH
OoT O00OpOTOB M OT Harpy3ku. BricoTa rpaduka oTpa)kaeT KOJUYECTBO Ta3a, OCTABIIETOCS B
WIMHAPE TOCIE 3aKphITHs BIIYCKHOTO KiamaHa. L[Bera (parMeHTOB nuarpamMMbl OTPa)kKaroT
Harpy3Ky Ha JIBUTaTelb, PACCYMTHIBAEMYIO IO BEJIMYMHE pa3peKeHUsS B LUJIMHAPE HA TaKTe
BITyCKa.

v USB Oscilloscope - C\Oscillograms\Script_Px VW _Jetta_2007_BFQ.mwf - B
Eile Control Operations Bookmark Analysis View Utilities Help
TEICE LR E-PiE-Eax e

Report | Quantity | Valve timing | Ignition timing | Inlet | Exhaust
Charging of cylinder on inlet stroke (vertical) depending of engine speed (horizontal) and of load (colar)

Wload 20 % n/load 30 % ,/load 40 % L7load 50 % y/load 60 % yyload 70 % s/load 80 % 4yload 90 %
A//load 100 % @Scale

100

40

) $:1:1.00

11 e:1:1.00 2

@21 ® 1000 2000 3000 4000 5000 v
Ready Script file:CA\Program Files (x86)\USB Osci

Bxnaoxa "Bnyck" uz omuéma ckpunma Px. 3anucana npu 08yx nepecazosxkax — NidGHOU
U pe3Kou.

KpaCHBIﬁ (1)pal"MeHT AuarpaMMbl IMO3BOJISACT OLCHUTH BIIMAHHUEC KOMIIOHCHTOB BCEIO BITYCKHOTO
TpaKTa Ha HAIIOJIHACMOCTb NUWIHUHIApPA. YeMm BbIIIC PacCIioJIOKCH (I)paFMCHT, TeM OoJIbIlIe
MAaKCUMAJIbHOC HAIIOJIHCHUEC HUWIMHApA, U TEM BBIIIC OTAa4a OWJIIMHApPA. KpOMe mpo4yero, Ha
HAITOJIHACMOCTb HHUJIIMHApPA BJIUAKOT CUCTECMa H3MCHCHHA (1)213 ra3opacipeacicHusa, CUCTeMa
HU3MCHCHHA TCOMETPHUHN BITYCKHOT'O KOJIJIEKTOpA, MaKCUMAJIbHOC CCUCHUC HpOCCQ]'IBHOfI 3aCJIOHKH
U [pOITyCKHasd CIIOCOOHOCTH BO3AYHIHOT'O (I)I/IJIBTpa. TaK)KC, MOXHO OICHUTH BJIIHMAHUC
HAr"e€Tareciisd Bo3ayxa, €CJIM OH YCTAaHOBJICH.

ITo pacnonoxeHuto pparMeHTa AuarpaMmbl, COOTBETCTBYIONIETO paboTe ABUraTes Ha X0JI0CTOM
XOJy, MO’KHO OLIEHUTH LIUKJIOBOE HANlOJHEHHE [IUIUHAPA B 3TOM pekuMe. YeM OHO MEeHbIIe, TeM
s QeKxTrBHEeEe U YKOHOMHUYHEEe paboTa JBUrareist B 3ToM pexxkume. Ha BBICOTY pacmoiokeHus
JaHHOTO (hparMeHTa BIMSET COCTaB TOIUIMBO-BO3AYIIHOM cMecH, YO3 Ha XOJOCTOM XOAy,
PELMPKYIIALUSA OTpabOTAaBIINX ra30B, COMPOTHUBICHNE BBIXJIOMHONW CUCTEMBI U OTOOP MOIITHOCTH
OT KoJieHBaJa. YeM MeHbIIe OTKIOHEHHUE TOIUIMBO-BO3AYUIHOW CMECH OT CTEXMOMETpPHUH, TeM
HIDKE OyZleT paclojIoKeHHe COOTBETCTBYMoLIEro (parmenta auarpammsel. Yem nozxe YO3, Tem
Hwke KIIJ nBurarens; mpu 3ToM mnoTpeOyeTcss Oonbliiee IUKIOBOE HAMOIHEHHE W AITOT
(bparMeHT auarpaMMbl OyleT pacroyIOKeH Bbimie. Yem Oojblie perupKyIanus OTpadoTaBIINX
ra3oB M, COOTBETCTBEHHO, LIMKIOBOE HAIlOJHEHHE, TEM BBIIIE pacrnoiaraercss (parMmeHT;
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BEJIMYMHA BHEIIHEW PELMPKYIALuU perynupyercs kianaHoM EGR, a BHyTpeHHEW — IIMPUHON
¢da3pl mepekpbITHs KiamaHoB. Yem Oosblile 3HEPrHM 3aTpaudBaeTCs Ha OYMCTKY Traza oT
OTpaboOTaBIIMX Tra3o0B, TEM BBILIE pacrojaraeTcss (QparMeHT auarpaMmsbl. M, HakoHel, uem
00JIBIIIE OTOOP MOIIHOCTH OT JIBUTATENs, TeM OoJbIliee MOTpeOyeTcs IUKIOBOE HAMOJTHEHHE.

CpaBHum nuarpammsl "Bmyck" nByx nBurareneil, ycTpoWCTBO BIIyCKHOIO TpakTa KOTOPBIX
CYIIECTBEHHO pasnuyaercs. [lepBbIM paccMOTpUM JBUTATENb C MPOCTHIM BIYCKHBIM TPAKTOM,
HE OCHAIIEHHBIN TYypOOKOMIIPECCOPOM WIIM HarHEeTaTelleM BO3IyXa.

v USB Oscilloscope - C\Oscillograms\Script_Px VW_1.3_1990_carb.mwf - B
Eile Control Operations Bookmark Analysis View Utilities Help
TEICE LR E-PES-EK e

Report | Quantity | Valve timing | Ignition timing | Inlet | Exhaust
Charging of cylinder on inlet stroke (vertical) depending of engine speed (horizontal) and of load (colar)

/load 10 % s71cad 20 % L/load 30 % /load 40 % h7load 50 % L/ load 60 % 4/load 70 % /load 80 %
VScale

100

40

) $£:1:1.00

11 +:1:1.06 2

SEME 1000 2000 3000 4000 5000 v
; < »

Ready Script file:C\Program Files (x86)\USB Osci

Huacpamma  nanonnsemocmu  yununopa ogueamens C¢ - 2-MA KIANAHAMU —HA  YUTUHOD,
OCHAWEHHO20 NPOCMBIM KApOIOpamopom ¢ 00HOU OPOCCeNbHOU 3ACTIOHKOI.

OT4y€TnMBO BUIHO, YTO Y JAHHOTO JBHUTATENs C yBEJIWYEHHEM OOOpPOTOB KOJEHBaja
MaKCHUMaJIbHAs HAMIOIHAEMOCTh IIMIMHIpa He pacTéT. KpacHslil pparMeHT quarpamMmbl momnaiaet
B TIpenenbl cBoel Macku Toibko B auamnazoHe 1200...4600 RPM, B ocTanpHBIX aMamna3oHax
000pOTOB OH pacmonoxkuics Hiwke. OTcioma clenyer, uYTO XapakTep JBUTATeNs —
HU3KO 00OPOTUCTHIM.

Crienyer OTMETUTB, YTO C pOCTOM OOOPOTOB LIBET AMArPaMMbl IOCTEIEHHO CMEHSETCs ¢ TEMIOro
Ha XOJIOZIHBIM, 4TO 0c00eHHO sipKo BbIpaskeHO nociie 4500 RPM. Oto orpakaeTr TOT ¢akTt, uTo C
pocTOM 000POTOB TOTO ABMUraTeNs BO3AYX B LIMJIMHJIPE HAa TaKTE BIIyCKa CTAHOBHUTCS BCE Ooiee
paspexEHHbIM. M3-32 3TOr0 HAMONHSAEMOCTh IWIIMHApPA HAa BBICOKHX 00OpOTax MajgaeTt, u
JBUraTesb «3a7bIXacTCsD».
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Tenepb paccMOTpUM JAMArpaMMy HAMOIHAEMOCTH IMJIMHJpPA C KyJa 0ojiee CI0XKHBIM BITyCKHBIM
TPaKTOM, TaKKe HE OCHAIIEHHOTO TYpOOKOMITPECCOPOM MIJIM HAarHETATEJIEM BO3/yXa.

L USB Oscilloscope - C:\Oscillograms\Script_ Px Honda VTEC.mwf — B
File Control Operations Bookmark Analysis View Utilities Help
L EIEE LIPS WY R B EK e
Report | Quantity | Valve timing | Ignition timing | Inlet | Exhaust
Charging of cylinder on inlet stroke (vertical) depending of engine speed (horizontal) and of load (color)
v/ load 0 % ‘y_‘é%)ad 10 % 5/ load 20 % ,/load 30 % sy load 80 % 4/load 90 % 5/load 100 % s/ Scale
140 ~
120
100
an
B0
40
@ $:1:1.00
11112 2
1000 2000 3000 4000 5000 v
2211 @ ¢ >
Ready Script file:C\Program Files (x86)\USE Osci

Huacpamma uanonnsemocmu  yuruHopa O08u2amensi CO  CIAONCHbIM — BNYCKHbIM  MPAKMOM
¢ 4-ma Knananamu Ha YUIUHOp.

3nech KpacHbI (parMeHT JauarpaMMbl NpPAaKTHYECKM Ha BCEM JAMana3oHe 000pOTOB
PacIoNIoKMICS B IIPE/IENax CBOEH MACKH JJOBOJIBHO BbICOKO. OTCI0a MOXKHO C/IENaTh BBIBOJ, UTO
XapakTep JBUTaTreliss — BBICOKO 000poTUCThId. Ho mpu 3TOM Takke BHJIHO, YTO M HAa HHU3KUX
000poTax HAMNOJHIAEMOCTh IWJIMHAPA JaHHOIO JBHUIaTelid HE XyXKe, 4YeM Yy JBuUrares,
PacCMOTPEHHOTIO paHee.

[IBeT muarpammsl 31ech Oosiee TOPSYUi, YeM B MPEABIAYIIEM MPUMEpPe, 1 HAYUHAET CMEHSETCS
Ha TEIbIA ToNbko mociie 5500 RPM. DTo 3HAYMT, 4TO HM OAMH U3 KOMIIOHEHTOB BITYCKHOI'O
TpaKTa MPAKTUYECKU HE CO3AET COMPOTUBIIECHUS MOTOKY BO3/1yXa B LAJIUHJIP.

3/1ech 3aMETHO, YTO HAIOJIHIEMOCTh LHUIMHApa y 3Toro asurarens nocie 4000 RPM 3ametno
npesbiiaeT otMeTky 100 %, HeCMOTps Ha TO, YTO OH HE OCHAILLIEH CUCTEMOUM MPUHYIUTEIBHOTO
HarHeTaHus Bo3ayxa. Takoil 3¢ eKkT 34ech TOCTUraeTcs, KpoMe MpoYero, 3a CuéT MEXaHH3Ma
YBEJIMYCHHUSI BEIIMYMHBI XO/la BITYCKHBIX KJIAaHOB rasopacmpenerncHus. bmarogaps stomy, Ha
BBICOKMX oO0opoTax mocie mnpoxoxkaeHus mnopmHeM HMT  Bo3HHMKAaeT 3HauMTENbHBIN
WHEPIIMOHHBIA MOTOK Ta3a W3 BIYCKHOTO KOJUICKTOpA B IMJIMHIp, Ojaromaps 4emy MoaydaeTcs
CYILIECTBEHHBIN «0 3apsii» UUINHAPA Fa30M.
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3.6 Bkaaaka "Beinmyck"

OtoOpaxkaeT aMarpaMMmy 3aTpaT MOIIHOCTH JBHWTrareliss Ha OUYUCTKY [HMIUHApPA OT
O0TpabOTAaBIIIKX Ta30B.

L USB Oscilloscope - C\Oscillograms\Script_Px.mwf - B
File Control Operations Bookmark Analysis View Utilities Help
L EIEL K IPS. B2 R wovB|ES S .V E BN e

Report | Quantity | Valve timing | Ignition timing | Inlet | Exhaust
Looses of power on exhaust stroke (vertical) depending of engine speed (horizontal) and of load (color)

\{:Oag;ngg u‘lgadlm% l0ad 30 % nsload 40 % nsload 50 % zload 60 % 7 load 70 % o7 load 80 %
+//loa W Scale
[ Y

125

100

75

@ u11.00

11 +:1:1.07

1000 2000 3000 4000 E000 v
= @1 ® >
Ready Script file:C\Program Files (x86)\USE Osci

Bxnaoka "Buinyck" uz omuéma ckpunma Px. Conpomuenenue 8blnyckHOU cucmemsl 8 HOpMe.

YeMm MEHBIIIE 3aTparhbl Ha BBIITYCK, TEM AUarpamMma pacriojiaractcsa HUXKE.
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Haknonnas KpaCHad JIMHUA OHNpCACIIACT MAKCUMAJIBHO I[OHYCTI/IMHﬁ Opeacii  BBICOTHI
PaCIIONIOKCHUA AUuarpaMMBbl. ITomosxeHre STOM JIMHUU OBLIO OMpPEACICHO JKCIICPUMCHTAJIBHO,
HYTéM AHAJIN3a MHOXKCCTBA JUarpaMm € UCHIPABHBIX U HCUCIIPABHBIX aBTOMOOMIICH.

L USB Oscilloscope - C\Oscillograms\Script_Px Restricted_Exhaust.mwf — O
Eile Control Operations Bookmark Analysis View Utilities Help
1T EIEL T IS s RN It EEAT

Report | Quantity | Yalve timing | Ignition timing | Inlet Exhaust

Looses of power on exhaust stroke (vertical) depending of engine speed (horizontal) and of load (color)
Restricted Exhaust Details @

/|load 20 % L7load 30 % L/load 40 % n/load 50 % h/load 60 % L/ load 70 % 4/load 80 % 7 Scale
Y

| £:1:1.00 0
t1l+:1:1.00 1000 2000 3000 4000 5000 v
(=) @] 1)@ | @ Restricted Exhaust

Ready Script file:C\Program Files (x86)\USB Osci

Huacpamma 3ampam na ewvinyck osucamens ¢ GbINYCKHOU CUCMEMOU, 3a0umoti ecireocmeue
Paspyulenuss Kamaiumuyecko20 Hellmpaiuzamopa.

Cnenyer 3aMeTHTb, YTO 3aTpaTbl Ha BBIIYCK 3aBUCAT OT BEJIMYMHBI MPOTUBOJABICHUS B
BBIIIYCKHOM TpakTe HE Hampsmyro. Jleno B TOM, 4TO cama 1o ce0e BeIuurHa MHUKa JaBlICHUS B
LWJIUHAPE HA TAaKTe BBITYCKA HE ABIAETCS MPSAMOM XapaKTEPUCTHUKOW JUHAMUYECKOTO
COIIPOTUBJICHMSI BBIIIYCKHOM CHUCTEMBI. 3]1€Chb BAa)XKHO YUYUTBIBATh €UIE W yroid IOBOpPOTA
KOJICHBAJIa, HA KOTOPBIM MPUXOANUTCS 3TOT UK. ECiM Ha TakTe BBITYCKA B LWJINHIPE BO3HUKAET
CYLIECTBCHHOE IIOBBIIICHUE NABICHUA U €r0 NHK IPUXOJUTCA HAa MOMEHT IIOAXOAA IOPLIHA
K BMT, To 3TO mpakTW4ecKu HE CO3[acT COIPOTHBIICHUS IBMKEHUIO KOJIEHBAJA, MOCKOJIBKY
MOPLLIEHB YK€ MOYTH OCTAaHOBWIICS. ECIN e 3TOT MUK NPUXOAUTCS HA CEpEAMHY TAKTa BBIITYCKa,
TO BO3HUKAET 3HAYUTEIILHOE COIIPOTUBIICHUE BPALLIEHUIO KOJIEHBAJA, IOCKOIbKY ITOPIIEHb B 3TOT
MOMEHT JIBHXKETCS C MAKCUMAIbHOU CKOPOCTBIO.

Anppeii lllynerun

v4.3.6.0
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