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(57) Pedpepar:

Cuctema noBopoTy i cTabinisauii ronoBHOro CcBiTNMa Ha3eMHOMo TPaHCMOPTHOro 3acoby vy
BEPTMKanNbHIN NIIOLWWHI 3 HEMPOKOHTPOIIEPOM CKNafaeTbCa 3 AaTynMKa Haxuny Ky3oBa, KM nepeaae
Hanpyry kyta oo AFS-koHTponepa yepe3 enekTpOHHUIN BIOK KepyBaHHSA, Ha BUXOAi SIKOr0 BUHWKAaE
Hanpyra KepyBaHHS, sika NOAAETLCH A0 €NeKTPOABUIyHa, WO Ai€ Ha MeXaHi3M NMoBOpOTY ONTUYHOTO
enemMeHTa 3 YCTaHOBIIEHVM B HbOMY OMTUYHUM enemMeHToM. B Hel gogaTkoBO BCTaHOBMKETLCH
TpaHCNOPTHWUIA MopTan, $SKUW, pa3oM 3 [OaTyuMKOM Haxuny Ky3oBa, YTBOPKE KyT MNOBOPOTY,
HEWPOKOHTPONep, AKUA NpUUMae curHanu 3 gaTyMka Haxuny Ky3oBa Ta TpaHCMopTHOro noprany, i
BMKOHYE (DYHKLii enekTpoHHOro 6rnoka kepyBaHHsl Ta AFS-KOHTponepa, a TakoX 3BOPOTHI 3B'sI3KM MO
JaTyumKy KyTOBOI LUBMAKOCTI, AaTyMKa KyTa NOBOPOTY MeXaHi3My MOBOPOTY OMNTUYHOrO efnieMeHTa y
BepTUMKanbHIN NNOLWMHI, SKi BIiAHOBMIOOTL iHHOPMAaLLito NPO NOBOPOT KyTa LUMASXOM KOperyBaHHs KyTiB
OTPMMaHMX Big OaTyuKa Haxuny Ky3oBa Ta TPaHCNOpPTHOro noprany.
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KopucHa mopenb HanexuTb A0 ranysi MawwmHobyadyBaHHS, 30KpeMa [0 CUCTEM KepyBaHHS
afanTMBHOIO CUCTEMOIO TONOBHOMO CBIiTNA@ Ha3eMHOro TpaHcrnopTHoro 3acoby (HT3), i moxe 6yTtu
BMKOPUCTaHa Npu OGrpyHTYBaHHI Oyab-aKMx 3axopniB 3 MigBULLEHHS edeKTUBHOCTI ocBiTneHHs HT3
[Oporn.

Haibinbw 6nm3bka 40 3anponoHOBaHOT KOPUCHOI MOAENi 3a KOHCTPYKLIED € B3ATa SK NPOTOTUN
VARILIS® Architecture for Xenon technology with Xenon 5 electronic ballast / AFS control unit:
[Technical Information/ Electronics-Lighting Electronics, Hella, p. 10,
http://www.billavista.com/atv/PDF_Index/files/Electrical/Hella%20Electronics %20-%20Technical%
20Information%20-%20Relays.pdf], B OCHOBI Ui€i cMcTeMU 3HAXOAUTLCA CTPYKTYpHa Cxema, 3aBasiku
AKiN CBITNOTIHBOBa MexXa 6a3yeTbCa Ha cMCTEMi AaTyukiB, KpokoBux ABuryHiB, CAN-wunHW, LIN-wnHw,
Onoka ynpaBniHHA. Y KOXHOMY OKpemMoMy OroLui po3rfisiHyTOI CXeMu BUPILLYIOTLCA OKpeMmi 3agadi
ynpaBniHHA hapoto, Kepyroda enekTpoHika Ang BCiX (YHKLIN VARILIS® i ernekTpoHika ans poboTu
Xenon HID namnu noeagHytoTbca. bnok ynpasniHHA Xenon 5 npautoe B 3anexHocTi Bif 36inbLieHHs
NOTYXHOCTiI kceHoHoBux namn HID gnsa 36inblieHHa CBITNOBOro MOTOKY. 3aBAsKM BUKOPUCTAHHIO
KPOKOBUX [OBWrYHIB, SIKi nigkntodaoTbess o Onoka ynpaeniHHs 4Yepe3 LIN-wuHy peanisyetbes
MoayrnbHa cuctemMa. Lis koHuenuis pobuTb BUKOPMUCTaHHS OOHOrO i TOro X 6oka ynpasrniHHA hapamu
pi3HOro BMAY MOXNMBMM. IHTepdelic enekTpuyHoi cuctemm HT3 3anuuaeTbCcsa Taknum e camnm ans
BCiX BapiaHTiB hap. 3aBOsku BulLeHaBeOEHOMY KOHCTPYKLiSi € KOMMaKTHOK, BUKOPUCTOBYHOTHCS
MiHiManbHi BUTPaTX NPOBOAKK Y doapi i BiAOyBaeTbCSA KOHTPOSIb CTaTUYHOIO BUIMHY MPOMIHHS CBiTNa
dap.

[o HeponikiB po3rnAHyTOI CMCTEMM HaneXuTb BIACYTHICTb cTabinisauii ronosHoro ceitna HTS3,
TOGTO HEMOXMNMBICTb MOBHICTIO OUIHWTW CTaH Adoporn Ta 3abesneyntv onTumanbHe cTabinbHe
OCBITNIEHHS JOPOTH.

B ocHOBY 3anponoHOBaHOI KOPUCHOI MoAeni MnocTaBneHO 3adadvy BOOCKOHAaNEeHHs CUcTtemu
noBopoTy i cTabinisauii ronosHoro ceitna HT3 y BepTUKanbHin NAOWMHI 3 HEMPOKOHTPONEPOM, ANd
4YOro BMKOPWCTOBYIOTbLCA TpaHcnopTHuin noptan (TI1), HelpokoHTponep (HK) Ta 3BOpOTHI 3B'A3kM no
AaTyyKy KyTOBOI LUBWAKOCTI, A4ATYMKy KyTa MOBOPOTY MEXaHi3aMy MOBOPOTY OMNTUYHOrO eriemMeHTa y
BepTukanbHiv nrowmHi (OKMMIMOER), wo noninwytoTe NOBOpOT i cTabinizadito ronosHoro ceitna HT3
Yy BepTUKarnbHii NMOLWWHI 3a paxyHOK NOCTIMHO BiAHOBMOBaHOI iHhopMaLlil, ska KoperyeTscs npu pyci
HT3.

MocTaBneHa 3agaya BUPILLYETLCA TWMM, LLO Y CUCTEMi NMOBOPOTY i cTabinizauii ronoBHOro ceitna
HT3 y BepTukanbHiii NNOLMHI 3 HEMPOKOHTPONEPOM, LLO CKNadaeTbCs 3 AaTymka Haxmny Ky3oBa, SKUn
nepegae Hanpyry kyta oo AFS-koHTponepa yepes eneKkTpoOHHUM ONoK KepyBaHHS, Ha BMXOAi SIKOro
BMHWKAE Harmpyra KepyBaHHs, sika NOOAETbCA OO €MeKTPOABUIyHa, WO i€ Ha MexaHi3M MoBOpOTY
ONTUYHOIO efnemMeHTa 3 YCTaHOBMNEHWM B HbOMY OMTUYHUM EfEMEHTOM, BiAMOBIAHO A0 KOPUCHOI
Mozeni, B Hei 4oAaTKOBO BCTAHOBMOKTLCA T, KM, pa3om 3 JaTYMKOM Haxuiy Ky3oBa, YTBOPHOE KyT
NOBOPOTY, HEMPOKOHTPOSEP, SAKUA NPUAMAE CUrHanu 3 gatymka Haxuny Kysosa Ta TI1, y BUKOHYe
dYHKLii enekTpoHHOro 6rnoka kepyBaHHsa Ta AFS-KOHTponepa, a TakoX 3BOPOTHI 3B'A3KM N0 AaTYUKy
kytoBoi wsuakocti, OKMMIMOEB, sk BigHOBMOBaHa iHoOpMaLid Npo MOBOPOT KyTa LUMASXOM
KoperyBaHHS KyTiB, OTPUMaHUX Bif AaTynka Haxuny Kysosa Ta TT1.

Ha kpecneHHi HaBeaeHO (byHKLUiOHanbHy cxemy NOBOpPOTY i cTabinizadii ronosHoro ceitna HT3 y
BEPTUKANbHIA MNMOLWMHI 3 HENPOKOHTPONEPOM, SKa Mpautoe HaCTYNHUM YUHOM. PerynboBaHo
BEMWUYMHOI CUCTEMU € KYT MOBOPOTY ONTUYHOIO efleMeHTa Yy BEPTUKambHIA NIOLWMHI ¢ogs. HeobXiaHe
3HayYeHHsa KyTa o, 3agaetbea OHK Ta kapTtorpacpiyHo iHdopMmadieto mepex gopir Big T yepes
€rneKTPOHHMI OnoK KepyBaHHsi TpaHcrnopTHoro noptany (BKTI), ski MaiTb cuctemy Kopekuii.
BapaHuii kyT y Burnaai Hanpyrn AU, nogaetbes go HK. Akwo kyT noBOpoTy ONTUYHOIO enemMeHTa y
BepTUKanbHIN NMAOWWHI Gogs OOPIBHIOE 3a4aHOMY KYTY @, TO KYT MOBOPOTY OMTMYHOrO ernemMeHTa y
BepTuKanbHin nnowmHi (OEB) BigHOCHO OCi cMMeTpIT JOPIBHIOE HYMIO, OTXe, AOPIBHIOE HYMIO | Hanpyra
Ha Buxoai AHK ta TI1.

OKLW BcTaHOBMEeHM Ha MexaHi3Mi NOBOPOTY OMNTUYHOIO erleMeHTa y BepTUKarbHIN NIOLWUHI
(MMOEB). Moro Bick Y-Y napanensHa oci OEB, a BUMiptoBarbHa Bick X-X napanenbHa oci 06epTaHHs
OEs..

CwvrHanu OHK i TN nigcymoBytoTbes. CymapHa Hanpyra Us=Uopknmnoes + Uooes NOAAETLCA Hepes
HK, Ha Buxogi sikoro dpopmyetbes curHan Upk. 3 HK curHan Upg yepes I nigcunoetbes Up i
nofaeTbCa 0O BUKOHABYOro opraHa, B AaHin cxemi ue B[ls. BB nogjae Ha mMexaHiam MOBOPOTY
ONTUYHOrO eneMeHTa Yy BepTUKarnbHii NNOLWKMHI mgps. BOB cTBOptoe MOMeHT cTabinizauii OEB Mynokgs,
O NpoTMaie 30BHILLHLOMY 30yptorodoMy MOMEHTY Mag. pu ubomMy 3abeanevyeTbesi cTabinisauis
3agaHoro noBopoToM Hanpsimky OEB.

Pexum crtabinisauii gocaraetecs toai, konu kyTt OEB popiBHioe 3agaHomy i OEB BigHOCHO oOCi
cBoix uand BL| cTabinizoBaHa (@ogs =, = const), curHanu Ha Buxoai AHK ta Tl gopiBHIOOTL HyrHO.
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HopiBHioe Hynto | obepTaoumn MOMeHT, LWo po3sueae BMB. Akwio nig gieto 30yptooyoro MOMeHTy Mag
OEB Bigxunutbca Big 3agaHoro kyta, To ctatop AKIMPK noBepHeTbCsa BiAHOCHO CBOroO poTopa Ha KyT
0:=0;-00es. B pesynbtati Ha Buxoai OHK Tta Tl cTtBOproeTbca Hanpyra AU, nponopuinHa KyTy
HenoromxeHHs 0,. OgHouacHo Ha Buxopi OKLU cTtBoptoeTbes Hanpyra Uwmogs, NPOMOpLiiHa KyTOBIN
WBMAKOCTI wogs OEB. CurHanu Uoepknmnoes | U®oes NiACYMOBYKOTLCA B KOHTYPI NiacymoByBaHHA KIT i
nigcvniotoTees y 6noui M.

Mig pieto curHanie Uy BOB nouymHae npautoBatn. OEB cTBOptOE MOMEHT cTabinizauii Mogs, WO
npoTugie 30ypolo4YOMy MOMEHTY Mag, | TUM CaMMM nepellkompkae nodanblioMy 30iMbLUEHHIO KyTa
HenoromxeHHs. py 3MeHLUEHHI BenMYUHKU 36YyprHoKYOro MOMEHTY Mazg MOMEHT cTabinizauii Mogs
noseptae OEB y BMXigHE NONOXEHHS | HENOFOMKEHICTb O 3MEHLLYETLCSA A0 HYNS.

Pexunm noBopoTy 3giricHioeTbest npu noBopoTi OEB, 3miHtotoun nonoxeHHs HT3 y BepTukanbHin
NMOLWWWMHI, perynioe cTpyMm B 0OMOTKax enektpomarHity noopoty OHK. EnekTtpomarHiT noBopoTy
CTBOPIOE MOMEHT i TUM CaMMM BUKITMKAE npeuecinHui pyx (nosopoT) OEB.

Mpu pyci Ha Buxogi OHK 6yne BuHukaTn Hanpyra U,, nponopuinHa HenorogxeHocTi 6. ig gieto
uboro curHany B[le OEB nounHae obepTaTu MOro BiAHOCHO BicCi Land 3 Aesikolo KYyTOBOH LLUBUAKICTHO.
Mpu ubomy Ha Buxogi OHK BuHukae Hanpyra Uwogs, NponopuivHa KyTosin waemakocTi OEB.

Pesynbtytoumit curHan Us=Uepknmnoes + Uwogs AaTUYUKIB KyTa i LWIBMAKOCTI BU3HA4Yae crane
3Ha4eHHs kyToBoi weuakocti OEB. OEB 6yae noBeptatucs y Oik 3MEHLLUEHHS KYyTa HEMOTrOMKEHHS.
Yum Ginblie 6yae MOMEHT MOBOPOTY, TUM Buwe OyayTb LUBMAKICTb MpeLecii i WBMAKICTL MOBOPOTY
OEs.

Akwo npu pyci 3MmiHUTECA KyT Haxuny HT3, TO 3MIHUTbCA 3HaK MOMEHTY eNneKkTPOMarHity
noBopoTy, a omke, i Hanpamok npeuecii AHK. Potop OHK 6yaoe noseptatuca BigHOCHO cTatopa y
npotunexHun 6ik, wWo npussege Ao 3miHn Ha 180° dpasm Hanpyrnm Ug. BignosigHo 3MiHMTBLCS i 3HaK
MOMEHTY enekTpomarHiTy kepyeaHHs 1. Hanpsmok o6eptaHHa OEB 3MiHUTBLCA Ha NPOTUNEXHE.

Mpw pyci HT3 no piBHin goposi, To6T1o HT3 3HaxoauTbCAa BIAHOCHO BEPTUKANBHOI BiCi Y BUXIOHOMY
(HemTpanbHOMY) MOMOXEHHI MOMEHT MoBopoTy, Wwo aie Ha OHK, ctae piBHum Hymo i noBopot OEB
NPUMUHAETLCS.

Takum yuHom, y pexumi noBopoty OEB cnigkye 3a AHK Ta TI1, To6T0 cuctema crabinisauii OEB
npu NOBOPOTI NpaUtoe K cunoBa cnigkytoya cuctema. Hanpsamok pyxy OEB npu noBopoTi 3MiHIOETLCA
3anexHo Big Hanpamky nosopoty MITOEB, a wBuAKiCTb NOBOPOTY 3anexHo Big BeNUYMHU KyTa
AaTtdvka Haxuny Ky3oBa Ta kapTorpadidyHoi iHdopmauii mepex gopir sig Tr1.

3anponoHoBaHa KOpUCHa MoAeNb O03BOMNSAE MOMIMWUTU YMOBM CMOCTEPEXEHHS 3a OOPOrow 3
HT3: B kinbka pasiB 3pocTae AanbHiCTb BUABMEHHA | pO3Mi3HaBaHHA AOPOru, MillOX04iB TOLOo,
NiABULLYETLCA TOYHICTb KyTa MOBOPOTY Y BepTUKamnbHIN MNAOLMHI OCBITNIEHHA AOpPOrn, niloxoais,
nepexpecTb, NOBOPOTIB TOLLO, 3MEHLLYETLCA PO3CitoBaHHA cBiTna. MNpu piBHUX ymoBax MMOBIPHICTb
cTabinisauii OCBiTNEeHHS MOBOPOTIB, AOPOTY, NILIOXOAIB TOLWO 3 X0y 30inbLyETbCS.

Takum 4mHoM, po3pobrneHa cxema NoBopoTy i cTabinisauii ronosHoro ceitna T3 y BepTUKanbHil
NNOWWHI 3 HenpokoHTponepoM 3a gonomoroto TI, HK, gatuukis 3BOPOTHOro 3B'A3KY, MeXaHi3amy
afjanTauii 1 caMOHaBYaHHA B aBTOMAaTUYHOMY PEXUMi BpaxoBYeE MOCTIMHI 3MiHW cepefoBuLla pyxy
HT3, ouiHI0OE NOoYaTKOBI XapakKTepUCTUKW | y3aranbHOE OTpuUMaHy iHdopMaLito, a roroBHe,
3abe3nevye onTnmarneHe cTabinizoBaHe OCBITNIEHHSA JOPOr.

PospobneHa kopucHa Mogenb moxe OyTu BuKopucTaHa ans astomobinie, HT3 cneuianbHoro
NPU3HaYeHHs!, JOPOXHiX Ta OyaiBeNbHMX MaLLVH TOLLO.

®OPMYIJIA KOPUCHOI MOLENI

Cuctema noBopoTy i cTabinizauii ronoBHOro CBiTIia Ha3eMHOro TPaHCMOPTHOro 3acoby vy
BEPTUKANbHIA NIOWMHI 3 HEMPOKOHTPONEPOM, WO CKNafaeTbCa 3 AaTyMka Haxumy Ky30Ba, SKUR
nepepae Hanpyry kyta o AFS-koHTponepa Yepes3 enekTpOHHWUIA BNOK KepyBaHHSA, Ha BUXOAI SKOro
BVHUKaE Hanpyra KepyBaHHs, sika MOOAETbCS A0 EeKTpoOBUIyHa, WO i€ HA MEeXaHi3aMm MoBOPOTY
OMNTUYHOIO efnleMeHTa 3 yCTaHOBJIEHUM B HbOMY ONTUYHUM eNeMeHTOM, AKa Bi,qpi3Hi|€TbCﬂ TUM, WO B
Hei [0OoAaTKOBO BCTAHOBMHETLCSA TPAHCMOPTHWUIA MopTan, sikWiA, pa3oM 3 AaTYMKOM Haxuiy Ky3oBa,
YTBOPKE KyT MOBOPOTY, HEMPOKOHTPONEp, SKWA MPUAMAE CUrHanm 3 JartdvMka Haxuny Ky3oBa Ta
TPaHCMOPTHOro nopTany, i BUKOHYE (PYHKLUii enekTpoHHoro 6noka kepyBaHHs Ta AFS-koHTponepa, a
TaKOX 3BOPOTHI 3B'A3KM MO JaTYMKY KYTOBOI LUBMOKOCTI, AaTyMKa KyTa MOBOPOTY MeXaHi3aMy NoBOpPOTY
ONTMYHOIO enemMeHTa Yy BepTuKamnbHIA NAOLWWMHI, SKi BiOHOBNIOKOTL iHGYOPMALil0 NPo MOBOPOT KyTa
LUMSXOM KOpPEryBaHHS KyTiB OTPUMaHKX Bif AaTyMKa Haxury Ky3oBa Ta TPaHCMOpPTHOro noprarny.



UA 113074 U

Uglt] [';-‘li gl
e e

[(p—

Komn’'toTepHa BepcTka A. KpyneBcbkuii

HepxaBHa cnyxba iHTenekTyanbHoOi BNacHocTi Ykpainn, Byn. Bacuns Jlunkiscekoro, 45, m. Knis, MCI1, 03680, YkpaiHa

0N “YkpaiHcbkui iIHCTUTYT iHTEeNeKTyanbHoi BnacHocTi”, Byn. [NasyHosa, 1, M. Kuis — 42, 01601



