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Kowmm’roTepHi TexHOJOTIi 1 MeXaTpoHiKa

V]IK 004.942
PEI'YJIIOBAHHS HIBUAKOCTI OBEPTAHHJSI JIB3
binvkoecovxa A. b., Ko3nenxo B.A.

XapkiecoKuili HAUIOHATLHUL ABMOMODINTLHO-00POXHCHII YHIBepcumem, XapKie

IlocranoBka nmpodyaemu. BrpoBaykeHHS Y BUPOOHUYUHN MPOIEC MAIIUH 1
MEXaHI3MiB, IO CIOXHBAIOTh EHEPril0 BiJ 30BHIIIHIX JKEpeNl 1 YacTKOBO
3aMIHIOIOTh 200 TONETmIyIoTh (I3UYHY TMpalio JIIOJWHH, € YacTKOBOIO
MmexaHnizariero. [lo mipi 301IbIIeHHS TEXHIKM 1 3aCTOCYBaHHS OLIbII TMOBHOT
MeXxaHizallii npami Ha JIIOJAUHY B OUIbIIIA MIpl TOKIAAAt0ThCsA (QYHKLII KEpYBaHHS
MAaIIMHOIO 00 KOMIUIEKCOM MallIHH.

OpHak WOCTIMHO 3pocTaroya IHTEHCH(IKALsl TEXHOJIOTIYHMX MPOLECIB 1
30UTBIICHHS KIJTBKOCTI MAIllMH, 110 OepyTh y4acThb Y HbOMY, IMOCTABUJIN JIIOJUHY
nepes npoOaeMor0 HaA3BUYaHOI CKIaIHOCTI IpoLecy KepyBaHHsL. J{Jis BUpilLIEHHS
1i€i mpoOJieMd B MaIllMHU TOYalid 3aCTOCOBYBATH MPUCTPOi, MPU3HAUCHI s
BUKOHAHHS (YHKII KepyBaHHs Oe3 ywacTi JroauHu. YacTkoBa aBTOMAaTHU3aIlis
BUSIBIISIETHCSl MPUITYCTHUMOIO TMPHU y4acTl y BUPOOHUUTBI OOMEXKEHOI KiIbKOCTI
arperariB 1 Ipu 0OMEXEH1! IHTEHCUBHOCTI iXHBO1 poOOTH. B Mipy 301ibIIeHHS SIK
KUIBKOCT1 arperaTiB, Tak 1 IHTEHCUBHOCTI iXHBOI POOOTH TMOTIK i1H(MOpMAaIli,
BUKOPHUCTAHUN y TIpOLieCi KepyBaHHS, Pi3KO 3pocTae. ToMy B CydyaCHHUX yMOBax
YacTKOBa aBTOMAaTH3aIlisi B 0araThbOX BHUIIAJIKaX BUSBISETHCS HEIOCTATHHOIO, Y
3B'SI3KYy 3 YMM HEOOXIHO Yy OLIBIIMX MacmTadax MEepexXOAUTH BiJ YaCTKOBOI
aBTOMAaTHU3allli O KOMIUIEKCHOT, TPH SAKIH 3a TIOJUHOI0 30€piraeThes JInie PyHKIisA
HACTPOIOBAHHS BCI€T CUCTEMH BUPOOHUIITBA Ta KEPYBAHHS 3 KOHTPOJIEM 32 SIKICTIO
ii pobotu [1].

3 HakOoNMMUYEHHSM 3amacy 3HaHb MpO TMPOLECH KEPyBaHHS IOCTYIOBO
3'sICyBaJIOCs, 110 3aKOHH, BIAMOBIAHO JIO SIKUX JIFOTh CUCTEMHU KEPYBaHHS, MAaIOTh
0arato 3arajJlbHUX PHUC 1032 3aJICKHICTIO BiJ 007acTi 3HaHb. Take MOJOKEHHS
IPUBEJIO JI0 1/1€1 KOMIUIEKCHOTO BUBYEHHS MPOOJIEM KepyBaHHS.

MeTta nociaeHHs1 — aHaJli3 CTATUYHMX 1 JUHAMIYHUX BiactuBocteit [IB3,
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JOCTIKEHHSI pOOOTH CUCTEM aBTOMATHUYHOTO PETYIIOBAHHS MPU PI3HUX PEKUMAax
poOoTH.

PerynwoBannss mBuakocti  odepranns [JAB3. Icuyroui cucremu
ABTOMAaTUYHOIO PETyJIIOBaHHS JBUTYHIB €, 1O CyTi, OJAHOQYHKI[IOHAJHLHUMH,
OCKUJIbKM MEXaHI4H1 peryJsITOpH, SKI 3aCTOCOBaHi, 37aTHI PETyJIIOBATH TIJIbKU
4acTOTy 00€pTaHHs KOJIIHYACTOTO Balia, SKIIO HE 3allpOBaIKyBaTH HEMPUITYCTUME
NEePEyCKIaHEHHS PETYIATOPIB IBUIKOCTI.

3pocTtatoui BuMoru J0 JIB3 BuMararoTh moJinieHHs SKOCTI aBTOMaTHYHOTO
peryytoBaHHs JBUTYHIB, AK 3ac00y MiABUIICHHS €(QEKTUBHOCTI iX poOOTH B
HIUPOKOMY CIIEKTpPl €KCIUTyaTallliHUX PEKUMIB 3 MUTTEBOIO BUITQJKOBICTIO 3MiH,
AKUX YK€ HE CIIPOMOKHI MO30yTUCS MEXaHIYH1 PETyJISITOPH.

JlocBig KOMIT'FOTepU3allil yIpaBIiHHS aBTOTPAHCIIOPTHUX JIBUTYHIB CBIUUTb,
10 1 JUIsl IBUTYHIB Tpeba BUPINIYBATH HaraJibHy MpoOJeMy KEpyBaHHS HE TUIbKU
HIBUJIKICTIO 00€pTaHHS KOJIHYACTOTO Bajia, a i MOTYXKHICTIO IBUTYHA, TUHAMIKOIO
nepexiIHUX mpoueciB Ta 1H. ToOTO MoBa ie Mmpo 3aMiHy Ha MNEPCIEKTUBHUX
JIBUTYHAX OJHO(PAKTOPHOIO PETyJIaTopa IIBUAKOCTI Ha OaraTO(yHKI[IOHAIbHY
CHUCTEeMY KEpyBaHHsS CHCTEMaMHd JBUTYHIB, TEpII 3a BCE - MaJUBOMOAaul Ta
HOBITPONOCTAYaHHSI, OXOJIOKEHHS, 3Mall[CHHS.

[Ipyr moOymoBl mepexigHuX TPOIIECIB €JIEMEHTIB 1 CUCTEM aBTOMATHYHOTO
pEryJIOBaHHS 3pyYHO KOPHUCTYBATHCS MPHHIMIIOM CYMEepHo3ullii. 3MicT #oro
MOJIATA€ B TIM, 110 MEPEXITHUN MPOIEC, 0 BUHUKAE MPHU CKIATHOMY 30YypeHHI,
MOKe OyTH OTpUMaHHUI y BUA1 anreOpaidyHoi CyMHU JIBOX MEPEXiTHUX MPOILIECIB, IO
3'SBIIIOTHCSI BHACIIOK PO3IIIBHOTO BIUIMBY HAa JABUTYH KEPyHOYOro CHUTHAIY 1
30ypeHHs, 00YMOBJICHOTO 3MiHOIO HaBaHTaKEHHS.

Jlist MozientoBaHHSL HEOOX1JHO 00paTH 3aKOH PEryJIIOBaHHS, SKUH BI3bMEMO Y

BU/II 3aKOHY, 1110 peam3ye [11/] — perymstop.

t d(X—X:a
u= kp (X - X3a()) + ki fo (X - X3a())dT + kd % (1)

Jie ¥ — 3MIHHHMM mapameTp 10/1a4i IMaJIiBa ;
Xsao — 3a71aHE 3HAUYCHHS TTOa4l MaJINBa;
ki, ko 1 Ky — koeirieHTH nepeaayi 3aKOHy PeryJtOBaHHS Ui THTErPAIbHOI,
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IPOMOPIINAHOT 1 IBUAKICHOI CKJIaJ0BO1 BIIMOBIAHO, SIK1 MOBUHHI OyTH OTpUMaHi B
MPOoIIeCi MPOSKTYBAHHS CUCTEMHU, BUXOISIUM 3 HEOOX1THOT SIKOCTI CHCTEMH.

JUist MonenmtoBaHHS TOBEIIHKM PI3HUX EJIEKTPOHHUX MPUJIaAIB 4acTo
BUKOPUCTOBYIOTBCS CUTHAIHM 3 Imymamu. LllymMu CTBOPIOIOTHCS €IEKTPOHHUMU
IpuiIalaMy 1 MepenKoiaMi B MPOIEC] MOCUIICHHS 1 PO3MOBCIOKEHHSI CUTHAIB.
[IIymMOBI cUrHaIM € HE NETEPMIHOBAHUMH, iX 3HAUCHHSI HEMOKJIMBO BU3HAUYHUTH B
aro0uil 3amaHuil MOMeHT yacy. Haiimpoctimmuii crnoci® MOJeIIOBaHHS IIyMIB —
BUKOPHUCTaHHS BOY/1I0BaHO1 (h)YHKIIIT reHepallii BUMAJIKOBUX YHCEN 3 PIBHOMIPHUM
PO3MOAUICHHSM Y 33JJaHOMY 1IHTEpPBAJII.

BuchoBku. Y po6oti Oyna BupilieHa 3ajada JOCTIIKEHHS pPEryIrOBaHHS
mBUAKOCTI o0epTanus [IB3 mpu pizHUX pexumax podbotu. byB npoBeaeHuit anami3
Ta CUHTE3 CUCTEMHU aBTOMATUYHOTO peryiatoBaHHA mBUAKOCTI [IB3, mochimkeHHs

CTIHKOCTI CUCTEMHU KEpYBaHHS.
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