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Llenb uccnedogaHuli — nogbiweHue pabomocnocobHOCMU KOHMPOIbHO-pe2UCMpPUpPyWel cucmemsi
nepexo0HbIX npouyeccog 8 0guezamensx 6HympeHHeeo caopaHus. CospemeHHbie uccredosaHusi 8 obnacmu
noCMpOeHUsi cucmeM peaucmpauuu bbicmponpomekarLux npoueccos 8 0sueamensix 8HymMpeHHe20 CaopaHUs,
ucnosnb3yembix npu paspabomke nepedosbix OuagHOCMUYECKUX KOMNIEKCO8, @ makxe npu pa3pabomke YyacmHbIx
MemoOUK UchbImaHusi, Henb3a co30amb 6e3 NPUMEHEHUST COBPEMEHHBIX NPO2PaMMHbIX KOMNIEKCO8 U aHano2080-
yucpposbix npeobpasosamenell. Ocobbili uHmepec npedcmasnsam uccredosaHus, cesisaHHble ¢ adanmayuel
ucnbimamerbHbix cmeHdo8 0na uyenell QuagHOCMUKU U  pacWupeHus (hyHKUUOHaMbHbIX 803MOXHOCmel
peaucmpayuu bbicmpo npomekarwux npoueccos. B npouecce HaydHo20 noucka Ha kagheOpe MObUMbHbIX
3HepaemuyecKux cpedcme U CenbCKOXO3ALUCMBEHHbIX MallUH UMeHU npogeccopa A. W. JlewaHkura urecmumyma
MeXaHUKU U 3Hep2emuku co3daH KOMNIIeKC, N038ONSWUL peaucmpuposams NepPexodHbie NPouecch 8 dguzamensx
8HYMpEHHe20 C20paHusi Ha base aHano20-yugposozo npeobpasosamens J1-KAPL E14-140 u npoepammHO20
Komnrnekca
POWER GRAPH. Onbim nocmpoeHusi cucmembl npu co30aHuu HayyHo-uccnedosamesnbcko2o 0bopydoeaHus
kagheOpbl nokasbieaem, 4mo co30aHue HadexHbIX cpedcms UuChbImaHusi MOXHO ocywecmeumb Ha base
obopydosaHus TOCHUTU 3a cuem eHeApeHUs KOHMPOMbHO-peaucmpupyrowel annapamypsl, yayqwarowed u
pacwupsowel yHKYUOHarbHble ceolicmea cmeHO08. [TonyyeHbl 3anucu U3MEHEHUs Yacmom gpauieHus gana
mypbokomnpeccopa, eana dgueamerss 8HYyMPEHHE20 C20paHUs, Kpymsawe20 MOMEHMa 8 NepexodHbIX npoyeccax
gblbeza Osuzamenss ¢ Yacmomol onpoca aHanoe2o-uyugpogoeo npeobpazogamens 100 kly npu MakcumanbHO
803MoxHoU Yyacmome duckpeyuu 200 kI Ons ucnonb3yemozo 0bopydosaHus, npu 3MOM Yacmoma onpoca aHano2o-
yugposozo npeobpaszosamensi MHO20KpamHo npesocxoduna uccrnedyemblili cueHan. ozpewHocmu u3mepeHul
peaucmpupyembix npouyeccos cocmasunu He bornee 1%.
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The purpose of the research is the efficiency improvement of the control and recording system of transients in internal
combustion engines. Modern research in the field of organization of systems for registering fast-flowing processes in
internal combustion engines, used in the development of advanced diagnostic complexes, as well as in the
development of private test methods, cannot be created without application of modern software packages and analog-
to-digital converters. Of particular interest are the studies related to the adaptation of test benches for the purposes of
diagnostics and expanding the functional abilities of recording fast-moving processes. In the course of scientific
research at the Department of Mobile Power Means and Agricultural Machines named after Professor A. I. Leshchankin
of the Institute of Mechanics and Power Engineering, a complex was created that allows recording transients in internal
combustion engines based on the L-CARD E14-140 analog-to-digital converter and the POWER GRAPH program
complex. The experience of system organization when creating research equipment at the department shows that
fabrication of reliable testing means can be carried out on the basis of GOSNITI equipment due to the introduction of
monitoring and recording equipment that improves and expands the functional properties of the test-benches. The
records of the rotation frequency of the shafts of both the turbocharger and the internal
combustion engine, torque transients of engine operation with sample rate of Converter 100 kHz analog-to-digital at
the maximum possible 200 kHz frequency of discretion for the equipment used, the sampling frequency analog to
digital Converter surpasses the analyzed signal. The measurement errors of the processes recorded were no more
than 1%.

CoBpeMeHHble pa3paboTkm B 06nact noCTPOEeHUs CUCTEM perucTpauuy BbICTPONpOTEKatOLWMX
npoueccos B [IBC 3a4acTyto OCHOBLIBAKTCA Ha afanTaLuy TUNOBbLIX NPOrPAMMHBIX KOMMIEKCOB M aHanoro-
UncpoBbix npeobpasosatenent (ALMM) K KOHKPETHbIM YCMOBMAM MCMbITaHWA. Ha pbiHke npeacTaBneH
OTPOMHbI BbIOOP AaHHBIX CUCTEM C Pa3NMYHON 3NEMEHTHOI 62301, oaHako noabop ux Anst NOCTPOEHUS
WHAMBMAYANbHBIX CUCTEM TPEOYET AOMNOMHUTENBHBLIX MPOBEPOK.

B npouecce HayyHoro nmnoucka Ha Kkadegpe MOOWUMbHBIX SHEPreTUYEeCKUX CPeacTB U
CENbCKOXO3AMCTBEHHBIX MaLUMH MMeHM npodeccopa A. V. JlewwaHknHa MHCTUTYTa MEXaHWKN U 3HEPTETUKMA
Ha 6a3e aHanoro-uudposoro npeobpasosatens J1-KAP[ E14-140 n nporpammuoro komnnekca POWER
GRAPH 6bino paspabotaHo ycTponcTBO Ans peructpauum deictponpoTekatowwmx npoueccos B [1BC, u, B
YaCTHOCTY, NepexoaHbIX MPOLECCOB YacTOT BpalleHWs Bana Asuratens u potopa Typbokomnpeccopa.
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Lenb uccnedoeganuil — noBbileHWe paboToCnocOBHOCTI KOHTPONBHO-PETMCTPUPYIOLLEN CUCTEMDI
NepexoaHbIX NPOLIECCOB B ABUraTeNsX BHYTPEHHErO CropaHus.

3adaya uccnedoeaHull — pa3paboTaTb KOHTPONbHO-PErUCTPUPYIOLLYID CUCTEMY NEPEXOAHbIX
NPOLIECCOB B ABUraTeNsAX BHYTPEHHETO CropaHus.

Mamepuanbl u memodbl uccnedoeaHull. B paHHoit pabote B kavectBe AL BbiGpaH
npeobpasosatens [1-KAP[ E14-140 (puc.1).
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Puc. 1. BHewwHui Bug mogyns E14-140

Mogynb E14-140 npegHasHayeH 4ns NOCTPOEHNUS MHOTOKaHasbHbIX U3MEPUTESbHBIX cucTeM cbopa
aHaroroBbIX 1 LMGpoBbIX AaHHbIX. Mogynb uMeeT masble rabaputbl, yaobeH Ans opraHusauuy nonesbIx
N3MepeHUit, TpebyHLLMX BbICOKYHO cTeneHb MobunbHocTi. Moaynb E14-140 BHecEH B ['0CyaapCTBEHHbIN
peecTp CpeacTs U3MEPEHMI.

PabotocnocobHoCTb pa3paboTaHHOM CUCTEMbI MPOBEPSNAch BO BPEMS AKCMEPUMEHTaNbHbIX
“ceneaoBaHuid, rae Obinu NCNoNb3oBaHbl aHANOoroBble AaTynki. [Ins U3MEpEeHUst YacToThl BpalleHus Bana
Typbokomnpeccopa (TKP) Obin paspaboTaH ONTMYECKUM OaTuyvK; AN LEnW onpefeneHns 4actoTbl
BpaLLeHus Bana asuratens Obin MCNOMb30BaH LUTATHbIN AaT4nK 0BKaTOUHO-TOpMO3HOro cTeHaa KiA-5543
FOCHUTW; ona onpedeneHns KpyTawero MomeHTa 6bin paspaboTaH MOAyNb, PerucTpupyroLmii
NonoXeHne pblvara 6anaHCMPOBOYHOM MaLUMHbI, COCTOSAWMA M3 Koprnyca, Aatyuka HPK1-8 u 6roka
nutanns. Mogkntovenne gatumkoB K ALIM 6bino OCyLeCTBNEHO B COOTBETCTBUM CO CXEMOW PaCMHOBKM
kaHanoB Ans aHanorosoro pasbema ALM (puc. 2).
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Puc. 2. PacnnHoBka aHanorosoro pasbema AL E-14-140



[ns gatumka 4actoThl BpalleHus Bana Typbokomnpeccopa Bbinu 3ageinctBoBaHbl nuHbl X1, Y1 1
AGND, ans gatyuka 4actoTbl BpalleHust KoneHyaToro Bana asuratens — X2, Y2 u AGND, ang mogyns
perucTpawum NonoxeHus pbivara 6anaHcMpoBoYHon MawmHel — X3, Y3 1 AGND.

[pu aKCnepUMeHTanbHO NPOBEPKE CMCTEMbI perucTpaLm napaMmeTpoB NEPEXOAHOro npoLecca B
[IBC 6onbluyto ponb urpaeT Metoauka 06paboTkn UCXOAHOrO curHana. Hanpumep, npu Busyanusaumm
napameTpoB npouecca Bbibera Typbokomnpeccopa 06paboTka WCXOQHOMO CurHana MOXeT ObiTb
peanusoBaHa no OAHOMY W3 ABYX METOAOB:

1. [peobpasoBaHne YacTOTbl BXOQHOTO CUrHana B HamnpskeHWe BbIXOLHOTO CurHana u
nocneaytoLias peructpaums ero Ha MK ¢ nomoLLbto aHanoro-LmdgpoBoro npeobpasosaTtens;

2. Peructpaums vexogHoro curHana Ha MK ¢ nomollbio aHanoro-LudpoBoro npeobpasosatens 1
nocnegytowas obpabotka curHana ¢ nOMOLLbIO NPOrPaMMHbIX CPECTB.

ObpaboTka curHana nporpamMMHbIMK CPeACTBaMU MMeeT psia MPEUMYLLECTB MO CPaBHEHWIO C
BHELUHUM Npeobpa3oBaHMeM BXOAHOTO CUrHarna: OTCyTCTBYET AOMOMHUTENbHLIN MOLYb Npeobpa3oBaHus;
cTabunbHOCTL YacTOTbl ONpOca curHana; 6onee BbiCokasi TOHUHOCTb M3MEPEHNI.

OpHako, obpaboTka curHana B nporpaMMHON cpefe TpebyeT Gonee BbICOKOW KBanudukaumm u
npeaycMaTpuBaeT BbINOSIHEHME CredyHoLLMX NMPOLEeCCOB: 3annuchb curHana; pasbueka curHana Ha yqacTku
(Mmnynbebl); NpeobpasoBaHKe curHana 1 NOCTPoeHNe rpadnka 3MEHEHWS YaCTOTbl CUTHana BO BPEMEHM;
kannbpoBka curHana.

YnpolyeHHas Brok-cxeMa KOHTPOSbHO-PErCTPUPYIOLLEN CUCTEMbI MEPEXOAHBIX MPOLECCoB
NPeACTaBneHa Ha pucyHke 3.

MpoBepka (PYHKLUMOHMPOBAHUSI CMCTEMbI ObINO NPOBEAEHO BO BPEMS WUCMbITaHUIA Ha ABWraTene
MM3 [1-245 ¢ ycraHoBneHHbIM Typ6okomnpeccopom TKP-6.1, umutaums paboumx pexumoB
ocyLlecTBnsnack Ha 0bkatouHo-TopMo3HoM cTeHae KIA-5543 TOCHUTW.

Pesynbmamsbi uccnedoeaHull. MeTtoguka npoBedeHMs 3KCNepUMeEHTanbHbIX MCCNeaoBaHui
BKNOYana B cebs nonyyeHne xapakTepucTuk Bbibera TOMbko Ha paboTatolem aBuratene C LENb
UCKITIOYEHS CNyYaeB BpaLLEHNs Bana TypboKoMNpeccopa B YCOBKSAX HEAOCTATO4HON CMa3KU.

Xapakmepucmuku eblbeza. B xope wuccnepoBaHus paboToCnocOOHOCT  KOHTPOIbHO-
perucTpupyloLern cuctembl BbiIn NOMyYeHbl XapaktepucTuku Boibera Typbokomnpeccopa TKP-6.1 gns
MakcumanbHbiX 060poToB xonocToro xopa [1-245-35 Nnpec=2340 MMH' 1 pe3koM nepemeLleHnn pblyara
nogayeit TonnMBa B MOSIOXEHUE, COOTBETCTBYIOLEE MUHUMANbHO YCTOWYMBBIM 060pOTaM Asuratens
[1-245-35, npu aToM Bblna nonyveHa xapakTepucTika Bblbera ¢ HavanbHOM YacToTo BpalleHus Bana TKP
62530 MuH ' 1 koHeuHoN — 20750 MUH!, MI3MEHEHMe YacTOTbI BpaLLEeHMs Bana Typbokomnpeccopa B JaHHOM
[manasoHe npousowwno 3a 5,69 c. MNpu atom mM3MeHeHue YactoThbl BpaweHus ¢ 50000 go 40000 muH-!
npousoLwrno 3a 1,288 cekyHabl (puc. 4).
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Puc. 3. Briok-cxema KOHTPOIbHO-PErucTpUpyHoLLen CUCTEMbI NEPEXOAHbIX MPOLECCOB
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Puc. 4. PesynbTaThl KOHTPONS NapaMeTpOB NEPEXOAHOr0 NpoLecca
npw Bbibere TypbOKOMNPECCOpa Ha PeXVME XONOCTOro Xo4a ABuratens

Xapaktepuctuka Bblbera Typbokomnpeccopa TKP-6.1
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napameTpami,

nonyyeHHbIMn nog Harpyskon [ABC [-245-35 — npec=1978 MuH", kpyTawmin MomeHT Ha Bany [BC M=
357 H-m, npu aT0M BbINa NonyyYeHa xapakTepucTuka Bolbera ¢ Ha4anbHoOM YacToTom BpaLleHus Bana TKP
103000 MuH" 1 koHeyHon — 36000 MUH!, 3MeHEeHWe YacToTbl BpalleHust Bana Typbokomnpeccopa B

[aHHOM Auana3oHe npousoLusio 3a 9,8 cek. [pu 3ToM nsMeHeHne YactoTbl BpaLleHus ¢ 50000 go 40000
MuH1 npom3oLuno 3a 1,164 cekyHabl (puc. 5).
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3akntoyeHue. [OCTPOEHME KOHTPOIbHO-PETUCTPUPYIOLLEN CUCTEMbI MEPEXOAHBLIX MPOLECCOB B
[IBC Ha 6ase aHanoro-uucpoBoro npeobpasosatens [1-KAP[ E14-140 u nporpammHOro Komnnekca
POWER GRAPH paclumpsieT yHKLUMOHaNbHbIE BO3MOXHOCTM CTeHA0BbIX ucnbiTaHui [IBC. B kayectse
NoATBEPXAEHNS paboTocnocobHOCTM pa3paboTaHHON KOHTPONBHO-PEMUCTPUPYIOLEN CUCTEMBI NOMYyYEHbI
3anu1cu M3MeHeHns 4acToT BpaLleHns Bana TKP, Bana [1BC, kpyTsLlero MOMeHTa B nepexoaHbIX npoLeccax
Bblbera pgpuratens ¢ vactotoi onpoca AUM 100 kM npu MakcumanbHO BO3MOXHOW 4acToTe
ovckpeumn 200 kly gns ucnonb3yemoro obopyaoBaHuMs, npu aTom 4Yactota onpoca AL MHOrokpaTHo
npesocxoguna uccnegyemblid curHan. MorpewwHocT USMePeHn PerncTpupyemblx npoLeccoB COCTaBUH
He bonee 1%.
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