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MPOIrPAMMHOE OBECIIEYEHUE ABTOMATH3MPOBAHHOI'O
KOMILJIEKCA JJIS1 UCCJEJOBAHUI IBUTATEJISA
BHYTPEHHEI'O CTOPAHMSI

VY crarti posrisHyra (YHKIiOHalTbHA CXEMa aBTOMATH30BAHOTO YHIBEpPCAIbHOTO KOMIUICKCY JUIS
JOCTIDKCHb JBHUTYHIB BHYTPILIHBOTO 3rOPSIHHA N airoput™M poOOTH MPOrpaMHOro 3a0e3leueHHs.
PosrisHyTo neski KOMIIOHEHTH cucTeMH. [laHo pekoMeHpamii 3 oprauizamii iHTepdeiicy nporpamu i
00pOOILI JaHUX EKCIIEPHUMEHTY.

In this article are considered a function chart of the automated universal complex for researches of
engines of internal combustion and algorithm of work of the software. Some components of system are
considered. The recommendations for organization of the interface of the program and data processing
of experiment are given.

IHocranoBka mpoOJembl. [Ipu ucciaenoBaHUsIX ABUraTesied BHYTPEHHETO
croparus ([IBC) 3HaunTenbHOE BHHMaHHE YASJACTCS METOJAaM HHIUIPOBAHMS
WY, MHAaYe TOBOPS, PETUCTPAIIMN 3HAUCHHH IaBJIeHHA pabodero Tena B MWINHIPE
nsurarens. C pa3BUTHEM DJICKTPOHHBIX CHCTEM YIPABJICHHS M ANArHOCTUPOBAHMS
JBC Bo3HMKIAZ HEOOXOAMMOCTH IIPH IIPOBEICHHH HCCIIEAOBATENBCKUX padoT
MOJTy4YaTh KOMIUIEKCHBIE 3HAYCHHUS IIapaMeTpoOB, KOTOPBIE BKIIOYAIH OBl B ceOs HE
TOJBKO MacCHBBI JIaBJICHWH B IWIMHAPE, HO TAKXKE W MACCHBBI 3HAYEHHH APYTHX
napaMeTpoB. K HUM OTHOCSATCSI JaBJE€HHE M TeMIEpaTypa B HECKOJIBKHX TOUYKax
BIIYCKHOTO M BBIITyCKHOTO KOJUIEKTOPOB, MapaMeTphl TOIUIMBHOW amlmapaTypsl W
TypOOKOMITpeccopa, TEMIEpaTypbl Macia M OXJIaKAAOIEeH KuaKocTH. OTAensHO
CTOUT OTMETHUTD ITapaMeTphl, XapaKTepPHU3yIOILIHe COJCP)KaHNe BPEAHBIX BELIECTB B
orpaboraBmmx razax JIBC u ypoBeHb mrymMoBOro Bo3xeicTBus. [lo HemaBHETro
BPEMEHH  OJHOBPEMEHHAs  pETHUCTpalys BCEX  YKa3aHHBIX  I1apaMeTpoB
MPE/ICTABIIAIACH JIOBOJIBHO CIOXKHOH M TPYAOEMKOW 3amaueidl, HO C Pa3BUTHEM
BBIYHMCIINTENGHON TEXHUKH MOSBHIACH BO3MOXKHOCTH JIOOMTBHCS OIPENEIIEHHOTO
nporpecca. Mcxons u3 3Tux coodpakeHHH Ha kadenape «/Buratenn BHyTpEHHETro
cropaausi» HTY «XIIW» B 2004 romy Hawyatel pabOTBl IO CO3JAHHUIO
ABTOMATU3UPOBAHHOIO YHHUBEPCAJIBHOIO HCCIENOBATENBCKOIO KOMILIEKCA AT
npoBeneHNs pasauuHbIX uccienoBanuit  JIBC. PaspaboTka mporpaMMHOTO
obecrieueHnsT sl KOMIUIEKCA SIBJISICTCS aKTyaJlbHOW M CIOXXHOW NpOOJIeMOi,
nosToMy OyzeT pa3padaThiBaThCsl COBMECTHO crienuanncramu kadenp «J/IBurarenn
BHYTPEHHETO CropaHus» U «BeluucIuTenbHas TEXHUKA U IPOrPaMMHUPOBAHUEY.
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AHanm3 JHUTepaTyphbl OTHOCHUTEIILHO aBTOMATH3HPOBAHHBIX
HCCIIEJOBATENbCKUX KOMIUICKCOB IIOKa3ad, 4YTO OTEYECTBEHHBIX pPa3palbOToOK,
CIIOCOOHBIX YIOBJICTBOPUTH NPEIBABIIEMBIM TPEOOBAHUSAM, HE IPOU3BOIMTCS.
3apyOexkHas ~ smrtepatypa  [1,2]  comepXWT  CcTaThH O  IPOXYKIUH
crenuanu3upoBaHHbIX ¢upm, Takmx kak AVL (Asctpus), FEV (Iepmanus),
KISTLER (T'epmanns), CUSSONS (AHrmms) m nap., KOTOpBIE 3aHUMAIOTCS
CaMOCTOSTENTFHON Pa3pabOTKON KOMIUIEKCHBIX HCCIICAOBATEIbCKUX CTEHAOB. [Ipu
BCEX MX HECOMHEHHBIX JOCTOMHCTBAaX, B HAIINX YCIOBHAX OHM OOJIANAIOT OJHHUM
CYIIECTBEHHBIM HEAOCTATKOM: BBICOKOI CTOMMOCTBIO.

Hean crarbu. Pazpaborka QyHKIMOHAIBHOW CXEMbl aBTOMAaTU3UPOBAHHOTO
KOMIUIEKCA U aJITOPUTMA ero paboThI.

OcHoBHast yacTb. OyHKIMOHAIbHAS CXEMa CTEH/Ia IPEJCTaBIeHa Ha puc. 1.

=== B

Daf b TARHLIX

. Komsytitrop Anroro-undposoit MATLAB
Haranss € YCILTHT CIIAMH npeodpasonaren ]
CHIMMIOR
Puc. 1

OcTaHOBHMCS TOApOOHEE Ha SJIEMEHTAX CXEMEI:

JaTumkn. Ha wuccrienoBareabCKOM CTEHIE NPUMEHSIOTCS pa3udHbIe
JATYUKU U U3MEPUTEIbHBIE 3JIEMEHTHI. (s perucrpanuy 3HAaYEHUM NaBICHUU B
mwmHApe JBC w B TOMIMBHOW MarucTpaid — IbE30KBApIEBbIC IaTYUKH.
WNHayKIMOHHBIE JAaTYUKU U PETUCTPAIH TIepEeMENIeHUs Ukl PopcyHKH. Takke
UCIIOJIB3YIOTCS IaTYMKK aOCONIIOTHOTO JaBjieHus mpoussojacTBa Gupmel Motorola
(CHIA), onTmyeckume MATYMKH M TEPMOMETPHI cOmNpoTuBIeHHs. Kpome Toro,
M3MEpEeHHe pPacXoAa BO3IyXa M TOIUIMBAa OydeT OCYHIECTBIATHCS C ITOMOIIBIO
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TepMOaHeMOMeTpuueckux AatdnkoB [3, 4]. Kak mepcrnekTHBHOE HampaBlCHHE
cremyer IPEeSyCMOTPETh BO3MOXHOCTb TIOJIKITIOYEHHST Ppas3IMYHBIX
ra3oaHaamn3aropos [5].

Yenaureab curHana. Ilpaktudeckw Ui BCEX JIaTYMKOB  TpeOyeTcs
ycmwrenue. VckimodeHrne cocTaBisiioT jumb aardukd Motorola, kotopeie uMeroT
YK€ BCTPOCHHBIC YCIJIUTENU. YCHIUTENH OyIOyT CKOMIIOHOBAHBI B CHEIUATBHOM
KOMMYTAaIlHOHHOM OJIOKE, KOTOpPBIH OyHeT SBIATHCS HMPOMEXYTOYHBIM 3BEHOM
Mexnxy OBM m garumkamu. [ ThE30KBapIeBBIX JATYUKOB HEOOXOIUMBI
crienManbHble yCuanTenu 3apsaa [6, 7]. JmuHa kabGenst MEXIy KOMIBIOTEPOM H
KOMMYTaIMOHHBIM OJIOKOM COCTaBISIET MPUOIM3UTENBHO 1,5 M.

Ananoro-uugposbimM npeodpazosaresem (ALII) sBisercs yHuBepcaabHast
BBICOKOCKOpOCTHast mara Ha tmmHy PCl L783-86 mpoussoacrea dupmer L-Card
(Poccus), obecrieunBaronias BbINOMHEHHE (QYHKIMH BBOJAa aHAJIOTOBBIX CHUTHAJIOB
MerareploBoro JuanasoHa ¥ BBoJa HU(POBBIX curHaoB. Ha ruiate ycraHoBiieH
(pOBOH CUTHANBHBIH MPOLECCOp VIS YIPaBICHUS BBOAOM CUTHAJIOB U OOMEHOM
undopmanmein ¢ OBM. MakcumanbHas gactora npeodpasosanus 3 MI'n. Ilnara
umeet 16 nuddepeHunanbHpIX KaHaIoB Wik 32 ¢ obueit 3emiuei. [lepexioueHne
KaHaJIOB IIPH MHOTOKaHaJIbHOM peXuMe cOopa JJaHHBIX aBTOMaTHYECKOE.

9BM Oyner cMOHTHpOBaHAa Ha TEPEIBIKHOW CTOWKE, MO THITy TOTO, YTO
npeacTaBiaeHo Ha puc. 2. Tam xe OyaeT HaXOIUTHCS KOMMYTalMOHHBIA ONOK n
COeIMHUTENbHBIE Kaben. Bo3MokHa yCTaHOBKA I1€YaTAIOIIET0 yCTPONHCTBA.

Puc. 2

TpeGoBaHusi K NPOrpaMMHOMY O0ecTedeHHIO:
e VYmupasnenue coopoM aanusx ¢ ALIII.
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e Coxpanenne JaHHBIX B BuHue .mat ¢aitta MATLAB, 3amanHOrO
KoimdecTBa paboumx 1ukioB. Daifm MaHHBIX TpPEACTaBIsIET Cco00M
MHOTOMEpPHBI MAacCHB IIEPEMEHHBIX BEIWYMH B 3aBUCHMOCTH OT yIJa
MOBOPOTa KOJEHYATOro Baya. Paboumii IUKI ABHTATENs] BHYTPEHHETO
CTOpaHusl COCTOUT M3 ABYX OOOPOTOB KOJIEHYATOTO Bajd. 3a 3TO BPEMs
HEOOXOIMMO 3aperucTpupoBath 720 3HAYEHUH HCCIETyeMOI BEITHMYMHEI
(360/1 obopor).

L4 MOﬂyﬂbHaﬂ KOHCTPYKIUSA — BO3MOXHOCTbH HOAKIIOYCHHSA OTACIbHBIX
MOJYJIEH K QJITOPUTMY IIPOIPaMMBI.

e I'paduueckuii naTEpdeEiic.

L4 Bo3MmoxHOCTH OpeaAcCTaBJICHUA ONPEACICHHBIX UCCIICIOBATCIICM JIaHHBIX B
PEKHME peaabHOTO BPEMEHHU.

e CpexncrBa 0Oe3omacHOCTH TMporpaMMmbl. IlporpamMma HomKHAa —OBITH
3alIMIIeHa MapojeM Ipu Bxone. JlocTynm JOmKeH OBITh TONBKO Y JIHI,
HETIOCPEJICTBEHHO 3aHATBHIX 3KCHEPHUMEHTOM. Takke IOKHAa OBITh
BBITIOJTHEHA 3aI[UTa OT KONMPOBAHUS U IEPEMMEHOBaHMUS ITPOTPAMMBI.

e [lacnopruzauust sKkcnepuMeHTa. B Hayane pabOTBI HCCIeOBaTENb
JOJDKEH 3aroJIHUTh (OpMY, B KOTOPOil HYXKHO yKa3aThb CBOM JIMYHBIE
JIaHHBIE, 1aTy, Le]b DKCIIEPUMEHTA U JIp.

YKpyNHEHHBII aIrOpUTM pabOThI IPOrpaMMBI IPE/ICTABIIEH Ha pHC. 3.

’ Haxauie padoruy

:

Broj nexommix
JLAFSILIX

25

\» Onpeae/eHne peaine
|

| pabors BC
[ |
. X *
Pesam FANNCH LAHELIX
BICTYAUNITAIDN (- LMK 108 )

MATLAB

]

‘ DaiT UmIX

‘ r
| Oxowrsame pador

Puc. 3

3nmech crnemyeT BBIACTUTH JBa OCHOBHBIX pEXHMa pabOThl IPOTPAMMEL:
BU3YyaJIM3alys U 3aIlUCh ONpeeneHHoro uncia mukios J(BC.
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Pexxnm Bu3yanuzanun HE0OXOIMM JJIsl KOHTPOJIS HCCIIeI0BaTEIeM IIPOIIECCOB
npoucxomsmux B JBC u TouHON HacTpoWKH B3aMMOJIECHCTBUS HArpy304HOTO
YCTpOMCTBA U TOILUTUBOIOAIOIIEH anmapaTypbl. DTO CBA3aHO B MEPBYIO OUYEPEIb CO
crnetudukoii padorsl JIBC: HyXHBIH peKUM pabOThl «IJIABaET», YTO CKa3bIBACTCS
B IIOCTENIEHHOM H3MEHEHMU YacTOThl BpallleHHs, Harpy3ku u ap. Kak Tombko
UCCIIeNoBaTeNIb YBHIET, YTO HYXHBIH PEKHM paOOThl JBUraTels «IOWMaHy,
3amyckaercsi 3amuch. Ilocie TOro kak MHOTOMEPHBIM MacCHUB JaHHBIX 3aIlUCaH,
npeIaraeTcs COXpaHUTh 3TOT (ailil moJ onpeneaeHHbIM nMeHeM. TyT ke HY)KHO
3amojHUTh (OPMBI, B KOTOPBIX HCCIENOBATENb YKa3blBaeT OCOOCHHOCTH
coxpaHeHHoro (aiina, HampuMep, 4YacTOTy BpAIICHUs KOJIEHYaToro Baia,
BEIMYMHY Harpy3Ku, OJIOKEHUE OpraHa yrpaBJIeHUs U Jp.

Taroke cieqyeT OTBETHTh Ha BO3MOXKHBIH BOIIPOC: ITOYEMY MMEHHO Qopmar
naketa MATLAB BbIOpan anst coxpaHeHus JaHHBIX? OTBET cielyeT UCKaTb B
caMoOM Ha3BaHMHM NakeTa: MaTtpudnas Jlaboparopus. Hu onuH naker He mo3BoJiseT
Tak 3 dexkTuBHO padoraTh ¢ Marpuiamu, kak MATLAB. OcobeHHo 3TO KacaeTcs
MHOTOMEpPHBIX MacCHBOB JaHHbIX. BBess enuHyo cucremy obo3HaueHus (aitios
JAHHBIX MOXHO BIIOCJIEICTBUH INPOTPAaMMHO OOpaIiaThCsi K HUM H BBIYJICHATH
TOJBKO T€ JaHHbIE, KOTOPbIE HEOOXOAUMBI, YTO OCOOCHHO 3(P(HEKTUBHO IpH
CPaBHUTENbHBIX UccienoBanusx. Mailnbl JaHHBIX OYAyT COXPAHSATHCS Ha KECTKOM
qucke OBM B mamkax CTpyNNHMpOBaHHBIX IO 3aJJaHHBIM TeMaTWKaM. JlaHHBIE
JIOJDKHBI B ITOCJIEAYIOIEM AyOIMpOBaThCS HA ONTUYECKUX HOCUTEIISIX.

I'paduyeckuii unTepdeiic noWKeH OBITH «HHTYHTUBHO MOHATHBIMY U
uH(opMaTUBHEIM. HacTh TaHHBIX, TAKUX KaK Pacxo] BO31yXa, TOIINBA, MOITHOCTh
JBHUTATelNs, Harpyska, Kod(GQHUIMEHT H30BITKa BO3AyXa W Jp. MOJDKHBI OBITH
BBIBE/ICHBI B CHMBOJIBHOM BHJIE M NIPE/ICTABIIECHBI B JICBOM YacTH SKpaHa B CTOJIOEII.
Ipumepom moxer ciayxuTb mporpamma IndyControl (puc. 4), paspaboranHas
cnepanucramu  pupmbl  ASPACE  (T'epmanus) u  ucmojb3yemass — [pu
uccnenoBaansax JIBC na ¢upme BOSCH (I'epmanus) [2, 8]. Kak BumHO 13
NPE/ICTABIEHHOTO PHUCYHKA, YacTh IAHHBIX BBIBOJWTCS B CHMBOJBHOM BHJE, a
yacTh — B TpaduueckoM. ['paduueckas nHpopmanus NODKHA BKIIOYATH B ceOs
TaKWe I10Ka3aTelIW KaK MHANKATOpHBIE JUarpaMMBl, T.€. 3aBUCHMOCTb 3HAYEHHS
nanenust B mwiuHApe [IBC OT yriia moBOpOTa KOJIEHYATOro Bajla, IPOLECCHI
UHTETpaNbHOTO M JuddepeHnnarbHOro  TEIUIOBBIACICHHS, JAaBICHHE B
Kosiekropax u ap. [9, 10]. IlepekmoueHre Mexay HUMU JOJDKHO POU3BOAUTHCS
CIeIUaIbHBIM yKazaHueM. 110 yMOI4aHMIO JIOJDKHA BBIBOAMTHCS WHIMKATOPHAS
JuarpaMma.

B xome wuccrienoBaHMii MOXKET BO3HHMKHYTh HEOOXOAMMOCTH KOHTPOJIS
napaMeTpoB HE BO BCEM JuMana3oHe pabouero nukia, a domee yskom. st storo
CHH3Y TOPH30HTAILHOI OCH M CJIeBa OT BEPTUKAJIBHOW Oy/IEeT pacIiojiokeHO MEHIO,
B KOTOPOM MOXXHO OyJeT yka3aThb HapaMeTpbl OCH. DTO OyayT MHHHMAJIBHOE U
MaKCHMaJIbHOE 3HaYeHHUE MIKAJIbI U [ICHA JICJICHHSI.
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Puc. 4

BoiBoabl. Takum 00pazoM, cdopMyiupoBaHa [OCTAHOBKA 3aJa4d K
pa3paboTke  OpOrpaMMHOrO  OOECHe4YeHHss Uil  aBTOMATU3UPOBAHHOTO
YHUBEPCAJIBHOTO HCCIIEI0BATEILCKOrO KOMIUIEKca. [IpeioxkeHsl © 000CHOBaHBI
(yHKIMOHANIBHAS CXeMa M anroputM paboThl mporpaMmbl. OTMEUYEHO, YTO
00paboTka [aHHBIX KCCIICMOBAHHN JIOJDKHA TMPOBOJUTHCS C  MOMOIIBIO
matemaTuueckoro nakera MATLAB.
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