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BeToHO3MiWyBaY MICTUTbL €NeKkTPOABUryH, PeaykTop, 3MmiwyBanbHWA 6apabaH, BCTAHOBNEHWN Ha
CTiikax, BCepeauHi AKOoro po3MillleHo fnonaTb, 3MOHTOBaHy Ha Bany obepTaHHdA. Ban obepTtaHHs
nonati po3TalloBaHWIiA KoakcianbHO BcepeduHi Bana obepTaHHa ©OapabaHa, BcepeauHi Bana
obepTaHHs nonati po3MillleHMIn Baxinb, 3'€QHaHUN 3 eNeKTPOMEXaHIYHUM akTyaTOpOM, KEPOBaHWM
KOHTPONEpPOM, CKOH(irypoBaHUM Ansi 3MiHW KyTa Haxuny nonaTi nig 4ac poboTu amiwysaya.
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KopucHa mogenb Hanexwutb A0 ramny3i mawuHoOyaoyBaHHA, a came Ao obnagHaHnHa ans
npuroTyBaHHs OyaiBenbHUX CcyMillen, 30kpema OeTOHO3MIyBadiB i3 MOXIUBICTIO pEryroBaHHA
napameTpiB nepeMillyBaHHS.

Binomnii 6eToHo3miwyBay [1], akun mictute obeptoBun 6apabaH Ta cuctemy cnipanenogibHux
nonarten, po3MilleHNX Ha BHYTPILWHIA noBepxHi 6apabaHa. Jlonati MaloTb CKnagHy reoMmeTpito, sika
dopmye cknagHui NOTiKk BGETOHHOI CcyMmilli And nokpaleHHs ogHopigHocTi. [MepemiwyBaHHSA
30INCHIOETBCA 3@ paxyHOK rpasiTauiMHOro MigHIMaHHA MaTepiany i CNpPAMOBaHOIO0 MNepeMilleHHs
NnoToKiB. HegonikomM KOHCTPYKUiiT € >XKOPCTKO (piKCOBaHe MOMOXEHHA nonaTten, WO He A03BOofse
3MIHIOBaATK PEXMM 3MillyBaHHA Mif KOHKPETHI XapakKTepPUCTUKN CyMilli, O 3HWXKYE YHiBEpCasrbHICTb
NPUCTPOLO.

Bigomuii Takox aHanor [2], SKUMW CTOCYETbCHA 3MillyBanibHOro MPUCTPOD 3 afanTUBHUMM
ernemMeHTaMmn nonaten, Wo AedopmyoTbCa Nig BMSMBOM MOTOKY MaTtepiany. Taka KOHCTPyKLis
[O3BOMSIE YACTKOBO 3MiHIOBATM popMy ronater 3anexHo Bif HaBaHTaXEeHHsl, OJHaK npouec
peryrnioBaHHs He € kepoBaHuMM 3 GOKy onepatopa abo aBTomaTu4dHOI cuctemu. Kpim Toro, 3miHa
dopMM € NacMBHOK peakuield Ha NoTiK, a He aKTMBHMM 3acoboM HanalwTyBaHHS npouecy
3MilyBaHH4A. Lle obmexye edeKkTMBHICTE NpUCTpolo nNpu poboTi 3 MaTepianamm pisHOT LLiNbHOCTI YK
B'A3KOCTI.

Hanbnmwkumm 3a TexHiYHOWO CyTTI0 € 6eToHo3MmiwyBay [3], SKMN MICTUTb €eneKTPOABUIYH,
peaykTop, 3MmiwyBanbHUn 6apabaH, BCTAaHOBMEHUM Ha CTiMKax, BCepeauHi SKOro po3MilleHo
3MilwyBanbHi nonarti. JlonaTi 3akpinneHi Ha BepTUKanbHUX BaXensx, WO BUXOAATb i3 TpaHCMicii, Ta
BCTAHOBIIEHI 3 MOXIIMBICTIO PEryntoBaHHSA iX MONOXEHHS. 3MiHa opieHTauii nonarten 34iNCHIOETLCS
ANns onTMMiI3alii npouecy nepeMillyBaHHSl, 30KpeMa 3arnexHo Bif B'I3KOCTi cyMilli abo 3agaHnx yMoB.
MpucTpin MicTUTb MexaHiammn dikcaudii nonaten y pi3HUX nonoxeHHsAXx. OpgHak peryntoBaHHS
30JACHIOETBCS NULLEe Nepen MNoYaTKoM LMKy 3miwyBaHHA abo nicrns MOro 3aBepLUeHHs, Lo He
OO03BOISIE 3MIHIOBATU MOMOXEHHS B peXUMi peanbHoro 4acy. Kpim Toro, KOHCTpyKLUisi He nepenbadae
aBTOMaTU30BaHOMO YN ANCTAHLIMHOIO KepyBaHHS MOMOXEHHSAM fonarten nig vyac poboTtu.

B ocHOBY KOpucHOi Mogeni nocTaBneHO 3agady nigBuLWEHHA edEeKTUBHOCTI npouecy
NpuUroTyBaHHs GETOHHOI CyMilli 3a paxyHOK YAOCKOHaneHHs KOHCTPYKUil 6eToHOo3MmilyBaya, sike
nonsrae y MOXMBOCTI 3MiHM MOMOXEHHSA 3MiWyBanbHOI nonaTi Nig Yac BUKOHAHHA TEXHOMOriYHOro
LUKy Ta 3abesneyeHHi aganTtauii pexumy nepemiwyBaHHs 4O BNaCTUBOCTEN CYMiLli.

MocTaBneHa 3agada BUpIWYETbCA B GETOHO3MIiWYyBadi 3 aganTUBHUM MOMOXEHHAM fionari, o
MICTUTb €MNEeKTPOABUIYH, PeAyKTOp, 3MillyBanbHWI 6apabaH, BCTAHOBMEHMWI Ha CTillKax 3 MOXIUBICTIO
obepTaHHs, BCepeauHi SIKOro PpoO3MillleHO fonatb, 3MOHTOBaHy Ha Bany o0epTaHHs, 3rigHo 3
KOpPUCHOK MoZennio Ban obepTaHHa nonaTti po3TalloBaHWiA KOakcianbHO BCcepeavHi Bana obepTaHHs
OapabaHa Ta BWKOHaHUA 3 MOXIUBICTIO 00EpTaHHSA Yy HanpsMKy, NPOTUIMEXHOMY OO0 HanpsMmKy
obepTaHHs OapabaHa. YcepeauHi Bana oOepTaHHA nonaTti PoO3MIlleHUA Baxinb, 3'eQHaAHUA 3
erekTpomMexaHiYHUM akTyaToOpOM, 3aKpinfeHMM Ha HEPYXOMIl YacTuHi BeToHO3MILyBaya.

AKTyaTOp KepyeTbCs KOHTPOMepoM, skui 3abesneyye 3MiHy KyTa Haxuny nonarti mig yac pobotu
3miwyBaya. brnok >XMBMEHHA MepeTBOPIOE MepexeBYy Hampyry Ha MoCTiHWMM CTpyM Ta 3abesnevye
€NEeKTPOXMBIEHHS KOHTpONepa  akTyatopa.

HopaTtkoBo Ban obepTaHHa nonati BUKOHAHWN 3 MOXNMBICTIO OOepTaHHA Yy HanpsMKy,
NPOTUNEXHOMY [0 HaMpPsAMKY 00epTaHHA 3MillyBanbHoro 6apabaHa.

3MiHa KyTa Haxuny nonati JO3BOMNSAE NpautoBaTh y Pi3HUX pexumax: iHTEHCUBHE nepeMilllyBaHHS,
roOMOreHisadisi cymilli Ta BMBaHTaXeHHsi, 0e3 noTpebu 3ynuHKM obepTaHHA GapabaHa. Taka
KOHCTPYKLUiA 3abe3nedye aganTtauilo Npouecy nepemillyBaHHs OO0 BrAcTUMBOCTEN CyMilli, NigBuLLye
OOHOPIOHICTb, CKOPOYYE Yac NPUrOTYBaHHSA Ta 3MEHLLYE EHEProBUTPaTy.

CyTb KOpuUCHOT MoAerni HaBeaeHa Ha KpecneHHsX:

@ir. 1 — 3aranbHui BUrnag 6eToHo3MilyBaya 3 aganTMBHUM MNOSIOXKEHHAM fonarTi;

dir. 2 — nNo3goBXHIN po3pi3 GeToHOo3MilWyBaya B3OOBX OCi obepTaHHA OGapabaHa, MONoXeHHs
nonarti, BCTaHOBIEHe A5 IHTEHCMBHOIO NepeMillyBaHHS;

®ir. 3 — No3goBXHIN po3pi3 GeToHOo3MilyBaya B3OOBX OCi obepTaHHA GapabaHa, NMONOoXEHHS
nonati Ans romoreHisadii cymilui;

dir. 4 — nNo3goBXHIN po3pi3 GeToHOo3MilyBaya B3OOBXK OCi obepTaHHA GapabaHa, NMONOoXEHHS
nonati AN BUBAHTaXEHHS CyMilLlli.

BeToHo3MilWyBay 3 aganTMBHUM NONOXeHHAM nonati (dir. 1) mMicTuTb 3miwyBansHuin 6apabaH 1,
BCTAHOBIEHWUI Ha CTilkax 2 i 3'eQHaHUN 3 enekTpoaBUryHom 3 depes peayktop 4 Ta Ban obepTaHHs
bapabaHa 5. BcepeanHi 6apabaHa po3miweHo nonatb 9, 3MOHTOBaHy Ha Bany ob6eptaHHa nonaTi 10,
KM PO3MILLEHO KOakcianbHO BcepeauHi Bana 5. Ban 10 3'egHaHun 3 Baxenem 11, posTalloBaHUM
BCEPEOMHI MOro KOHCTPYKLIT, Wo 3abe3nevye nepedady 3ycunns Bifg enekTpoMexaHiyHoro akryaropa
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6 Ha nonatb. KoHTponep 7 Ta 6ok XXMBMeHHSA 8 po3MillieHi B CTilui 6eToHO3MiWyBaya (Ha KPeCneHHi
He nokasaHi) Ta 3abe3neyyoTb ENEKTPOXMBIIEHHS | KEpYBaHHA akTyaTopoMm 6.

BeToHO3MilyBaY 3 aganTUBHMM NOMOXEHHAM flonaTen npaule TakuM YNHOM.

Micna yBiMKHEHHS enekTpoaBuryHa 3, obepTanbHUA MOMEHT NepenaeTbecs vYepes peaykrop 4 Ha
Ban obepTtaHHA BapabaHa 5, sakui, y cBol yepry, 3abesneuye obepTaHHs 3MmilyBanbHoro 6apabaHa
1 HaBKOMoO 1Oro oci.

YcepeauHi 6apabaHa BcTaHoBMneHa nonatb 9, 3MOHTOBaHa Ha OKpeMoMy Bany obepTaHHs nonari
10, KM pPO3MILLEHO KOaKcianbHO BcepeAuHi Bana 5 i Mae MOXIMBICTb 00epTaHHA He3anexHo Ta B
NPOTUIEXHOMY HanpsiMKy Oo obepTtaHHs OGapabana. ObGepTaHHs Bamna 10 3giicHIOETbCA 4epes
peaykTop 4.

YcepeguHi Bana 10 poamiweHuin Baxine 11, 9kMini 3MIHIOE KyT Haxuny nonati 9 3anexHo Bif
3agaHoro pexumy pobotu. [puBegeHHs Baxens y A0 34IACHIOETLCA  eNeKTpoMeXaHiYHUM
aKTyaTopoMm 6, KEpOBaHWUM KOHTPOSIEPOM 7, BCTAHOBIIEHUM Y CTilLi 6eToHo3MilwyBaya. KMBMeHHs
KOHTponepa 3abe3neuyeTbca yepes 6NokK XKMBMNEHHNA 8, KM nepeTBOpoE MepexeBy Hanpyry 220 B
Ha 12 B nocTiriHoro ctpymy.

3miHa kyTa Haxuny nonati 9 [ossonsie GeToHO3MiWyBaydy npauoBaT B Pi3HUX peXMMax:
iHTEHCMBHE MepemillyBaHHS, roMOoreHisaulisa CyMmilli, a TakoX po3BaHTaXXeHHs, 6e3 noTpebu 3ynuHkm
obepTaHHs 3miwyBanbHoro 6apabaHa.

Y nepwwomy nonoxeHHi (cir. 2) nonatb 9 opieHToBaHa nig Kytom Ao 25 rpagycis, Wo 3abesnevye
iHTEHCMBHE NepeMilllyBaHHSA — KOMMOHEHTHM NigHIMalTbCS BULLE Ta aKTUBHO NepPecmnarTbCs.

Y apyromy pexumi (dir. 3) KoHTponep 7 nogae cuMrHan Ha akTyaTop 6, KU 3MEHLLYE KyT Haxuny
nonarti 9, wo 3abe3nevye romMmoreHisadito cymildi.

Y TpeTbomy pexumi (cir. 4), npu noTpebi BUBaHTaXXeHHS, nonaTtb 9 NoBepTaeTbCa Y MakCUManbHO
BigKpuTe nonoxeHHs o 30 rpagyciB, CNPAMOBYHOYM MaTepian 40 pPO3BaHTaXyBalnbHOIO OTBOPY.

Takum YnHOM, LINAXOM PerynoBaHHSA KyTa Haxuny nonati nig Yac obeptaHHa 6apabaHa, a Takox
obepTaHHs camoi nonati y 3BOPOTHOMY HanpsMKy, 3abe3neyyeTbCs SKiCHile nepemillyBaHHS CyMiLli
BiOMOBIAHO [0 TEXHONOMYHOMO pPEXMMY: IHTEHCUBHE MepemillyBaHHs, romMoreHisauia abo
BUBAHTAXKEHHS.

EdekTmBHiCTb peanisauii 3anponoHOBaHOT KOHCTPYKLUIT 6eToOHO3MilyBaya nonsrae B MOXIMBOCTI
afanTUBHOI 3MiHM KyTa Haxmny poboyoi fonaTi 3anexHo Big, TEXHOMOMYHOro PexunMy, Lo O03BOMSE
ONTUMI3yBaTU MpoLEeC NepeMillyBaHHs, MiBULLMTM OAHOPIOHICT GETOHHOI CyMilli, CKOPOTUTU 4Yac
NPUroTyBaHHsi Ta 3MEHLLWUTU EHEProBUTPaTH.

XXEPENA IHOOPMALIIT:

1. MateHT Ha BrHaxig Ne US7510319B2. 3miwysansbHun anapat anst 6etoHy / xopmx Makc Xya;
3a8BHUK | nateHToBnacHuk [xopmk Makc Xya. — Ne US10/527,613; 3asen. 10.09.2003; ony6n.
31.03.2009, 12 c.

2. TMateHT Ha BuHaxig Ne US5839824A. betoHoswmiwysay / [xenmc A. bekmaH, Togao A.
LLlepBiHoy; 3asiBHUK — ¢hi3nyHi ocobun. — Ne US614,961; 3aaen. 11.03.1996; ony6n. 24.11.1998, 13 c.

3. MateHT Ha BuHaxig Ne US9796111B2. 3miwyBanbHa nonatka 3 HeraTMBHO HaxXMIEHO
nepeaHbLol0 3MillyBanbHOK nnactuHow / Maono ManneTTi; 3asBHWK Ta nNateHTOBNAcHUK MexaHiuHi
MancTepHi MannetTi. — Ne US14/784,875; 3assn. 15.10.2015; ony6n. 24.10.2017, 12 c.

®OPMYIA KOPVUCHOI MOZESI

1. BeToHO3MillyBaY, WO MICTUTb EMNEKTPOABUNYH, peayKTop, 3MillyBansHun 6apabaH, BCTaHOBEHWN
Ha CTilkax, BCEpPefMHi $KOro po3MilleHO JonaTb, 3MOHTOBaHy Ha Bany obepTaHHsA, SKWI
BiApi3HAETbCA TuM, WO Ban obepTaHHA fonaTti po3TalloBaHWM KoakcianbHO BCEpeauHi Bana
obepTaHHs GapabaHa, BcepeauHi Bana obepTaHHs nonaTi PO3MilleHWA Baxinb, 3'€AHaHUMA 3
ereKTpOMeEXaHiYHUM aKTyaToOpOM, KEepOBaHWM KOHTPOIEpPOM, CKOHMirypoBaHuM AN 3MiHW KyTa
Haxuny nonarTi nig Yac poboTu 3amiwysBaya.

2. beToHo3miwyBay 3a n. 1, skui BiApPI3HAETLCA TMM, WO Ban obepTaHHA nonaTti BUKOHAHWNA 3
MOXIUBICTIO ODOepTaHHA Yy HanpsMKy, MPOTUNEXHOMY OO0 HanpsMKy obepTaHHs 3MillyBarbHOro
OapabaHa.



UA 163421 U

¢ir. 1



UA 163421 U







UA 163421 U

dir. 4

Komn'toTepHa BepcTka J1. Bypnak
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