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VK 621.24

Io3uniiini rinponnesmoarperatu / M. B. Uepkamenko, T. C. Canura, O. M. ®arees, H. M. ®areeBa, JI. P. Paguenko // Bicaux HTY
«XIIl». Cepist: I'igpamiuni Mmamueu Ta rigpoarperatd. — Xapkis : HTY «XIlI», 2015. — Ne 45 (1154). — C.4-8. — bi6miorp.: 6 Ha3B. —
ISSN 2411-3441.

OnucaHo NPUHLHIH JUCKPETHOIO Ta IUCKPETHO-aHAJIOTOBOr0 YIPABIiHHS TiAPOIHEBMOArperaTiB TEXHOIOIYHOr0 o0JiaqHaHHs. MoXyTh OyTH
BHKOPUCTaHI IpH po3poOLi peryasTopiB MOBOPOTY JIONATEH HANpaBII0YOro amapary TiIpoyCTaTKyBaHHsS TypOiH, B Tifpoarperarax KOBaJIbChKO-
IPECOBOro 00J1aHAHHS, B T1APOIHEBMOArperatax MeTajlopi3ajibHUX BEPCTATIB 1 IPOMUCIOBHX POOOTIB Ta IHIIMX 00°€KTiB aBToMaTn3awil. I1puBonsiTs
110 TIOOYIOBH CXEM, IO A03BOJISIIOTH 32a0€3MEUUTH BUCOKY TOUHICTh MO3ULIOHYBAaHHS, MiHIMAJIbHI allapaTypHi BUTPATH, TAKUM YHHOM MAalOTh CYTTEBI
HepeBary.

Kia1040Bi c10Ba: rigporiHeBMoarperaTt, Mo3ui[ioOHyBaHHs, CXeMa, CHHTE3, MiHIMaJIbHICTh, 00’ €KTH aBTOMAaTH3aLlil.

VK 621.224

YucesibHe J0cilzKeHHs Tedil piiuHu B npoToy4Hiii yacTuHi riaporypoinu I1J120 Kpemenuynskoi 'EC / A. B. Pycanos, O. B. JIuHHuK,
I1. M. Cyxopeopuii,O. M. Xopes, [I. FO. Kocbsinos // Bicuuk HTY «XIII». Cepist: I'iapapniuni Maiuusu ta rigpoarperatu. — Xapkis : HTY «XIII»,
2015.— Ne 45 (1154). — C. 9—15. — bibmiorp.: 5 Ha3B. — ISSN 2411-3441.

IIpencraBieHo pe3yabTaTH PO3PaXyHKOBOTO NOCIIIKEHHSI MPOCTOPOBOI B'I3KOI Tedil PiAMHM B HPOTOYHIH 4YacTHHI OCHOBOI IOBOPOTHO-
nonareBoi rigporypbinu I1J120 Kpemenuyuskoi I'EC. MonemoBanHs Tedii BUKOHAHO Ha OCHOBI YMCENIBHOTO IHTErpyBaHHs piBHSHb PeiiHonbica 3
JIONATKOBHM UICHOM, IO MICTUTh ILITY4HY CTHCIMBICTb. J[isi ypaxyBaHHS TypOyJICHTHHX €(EKTiB 3aCTOCOBAHO MABONAPAMETPHYHY MOAEIb
TypOysaeHTHocTi Menrepa (SST). Po3paxyHKH MPOBEICHO 3a JOMOMOIOK MpOrpamHoro komiuiekcy /PMflow. JlaHo aHaii3 CTPYKTYpH IOTOKY,
OCEepeAHEHHUX apaMeTpiB i BTpaT eHeprii y BCiX eIeMEHTaX MPOTOYHOI YaCTHHHU TiAPOTYPOIHHU ITPH MaKCUMAIbHOMY KyTi YCTAaHOBKH JIONATI poO0OYOro
Kojeca @ = 35°.

Ki11040Bi c10Ba: ynceIbHE MOICIIOBAaHHS, B'I3Ka TEYisl, IPOTOYHA YaCTHHA, OChOBA TiAPOTYpOiHa, BTPATH CHEpPril, IPOrpaMHHl KOMILICKC.

VK 621.165

YncenbHMil aHaNi3 HeCTANIOHAPHUX HABAaHTA)KEHb Ta AePONPYKHUX KOJHBAHb JIONATKOBOIO BiHISI OCTAHHBOIO CTYNEHSI
TYPOOMAIINHH 3 YpPaxXyBaHHSIM HePiBHOMIPHOI0 B OKpPY:KHOMY HanmpsiMky nporusBotucky / B. I. I'necin, JI. B. Kostoaskna, P. JKanakoscki //
Bicuuk HTY «XI1I». Cepis: I'inpaBnivuni Maumuu ta rigpoarperatu. — Xapkis : HTY «XIII», 2015. — Ne 45 (1154). — C. 16-19. — bi6miorp.: 8 Ha3B. —
ISSN 2411-3441.

ITomaHo pe3ysibTAaTH YHCEIBHOTO AHANII3y aepoNpPY)XHOI MOBEAIHKM BiOPYIOUOro JIOHNATEBOrO BiHLS TYPOIHHOTO CTYNEHS y TPHBHMIPHOMY
HOTOLIl iI€aJIbHOTO ra3y 3 ypaxyBaHHSM HEPIBHOMIPHOIO B OKPY)KHOMY HAIpPSMKY PO3HOILTY THCKY. UMCEIbHUI METOM IPYHTYETHCS Ha PO3B’s3aHHI
3B’s13aHOI 3a/1a4yi HECTALIOHAPHOI aePOANHAMIKM Ta MPYXHHUX KOJMBAaHb JONMATOK B HECTALIlOHAPHIil MPOCTOPOBiH Tedil rasy 4epes3 JIONMATKOBI BiHI
OCTAQHHBOI'O CTYIEHs OcbOBOI TypOiHH. Iloka3aHo, 10 HEPIBHOMIPHHH B OKPY)XHOMY HAmpsMKy PO3IOALT THCKY BIUIMBA€ Ha HECTAL[lOHApHI
HABaHTAXKCHHS Ta PSKUMH KOJIMBAHb JIOIATOK.

Kiaro4oBi cjioBa: 4YucCeNnbHUI aHaii3, ifeajbHUH IOTIK, CTYNiHb OCbOBOI TYpOiHH, aBTOKOJMBAaHHS, 3B’s3aHa 3ajJaya, HECTAl[iOHApHE
HABaHTAXKCHHSL.

VK 539.3

Ouninka 3aIMIIKOBOro pecypcy KOHCTPYKUiii mporouHoi yactunm arperatisB 'EC m T'AEC 3 ypaxyBaHHAM TpimmHocTiiikocTi /
O. B. Jlinnik, O. M. 3esencbka, T. ®. MeasenoBcbka, 1. €. PixkeBcbka, O. O. CtpensHikoa / Bicauk HTY «XIII». Cepis: 'iapaBniui MamuHu
Ta rigpoarperatu. — Xapkis : HTY «XIII», 2015. — Ne 45 (1154). — C. 20-25. — Bi6miorp.: 7 na3s. — ISSN 2411-3441.

IIponoHyI0TECS METOMKH Ta IAKETH IPUKJIAJHUX IIPOrpaM Uit JOCIIUKECHHS CTAaTHYHOIO Ta IUHAMIYHOTO HAIPYKEeHO-1e()OPMOBAHOrO CTaHy,
OLIIHKH Pecypcy Ta JOBrOBIYHOCTI KPUIIOK, Kamep pobounx Koic arperatis 'EC ta TAEC. OTprMaHO 4KCIIOBI pe3yJIbTaTH, IO A03BOJISIOTH OLIHUTH
pecypc eJIeMeHTIB TiApoTypOiH i3 ypaxyBaHHIM peajbHUX YMOB €KCIUTyaTallil. BUKOHAHO 3iCTaBICHHS PO3PaXyHKOBHMX i (paKTHYHHX JAHUX 31 CTaHy
JOCTIIKYBaHUX 00’ €kTiB. Lli pe3ynpraTn IagyTh MOXIMBICTE KOHCTPYKTOPOBI OOIPYHTYBATH HEOOXiOHICTH MOAEPHI3allii iCHYIOYOr0 yCTaTKyBaHHS
I'EC.

KuarouoBi ciioBa: kpulika riiporyp6inu, podoue Kojieco, kaMmepa podoyoro Koseca, CraTuka, JUHaMiKa, 3aJIMIIKOBHI Pecypc, 0OBrOBIUHICTb.

YAK 519.2

Ouninka AMHAMIYHUX BJIACTHBOCTell TiApoMexaHiYHMX CJIiIKYIYHMX PY/IbOBHUX NPHUBOJAIB CHCTEM KepyBaHHs JITaJbHHMX anapariB 3a
YaCTOTHMUMH XapaKTePHCTHKAMH iX AWHaMiuHoi skopctkocti / I. . 3aifomuxoschkmii // Bicuuk HTY «XIII». Cepis: TigpaBniuni Ta
rigpoarperati. — Xapkis : HTY «XI1I», 2015. — Ne 45 (1154). — C. 26-31. — biomiorp.: 12 Ha3B. — ISSN 2411-3441.

IToxazaHO MOJKJIMBICTh OLIHKH AMHAMIYHHX BJIACTHBOCTEH TiAPOMEXaHIYHUX CIIAKYIOUHX PYJIbOBHX IPHUBOAIB CHCTEM KEePyBaHHS JITaIbHHX
amapariB 3a YaCTOTHHMH XapaKTEPHCTUKaMH IX AMHAMIi4HOI >xopctkocti. HaBemeHo nuHamiuHy Mozens poOOTH TiAPOMEXaHIYHHX CIIIKYIOUHX
PyJIbOBUX MPHBOJIB B CHCTEMI KepyBaHHs JIITAIBHOIO anaparta i MeToaH il JiHeapu3auii. 3 BUKOPHCTaHHSAM YaCTOTHHX METOAIB TEOPii aBTOMATHIHOTO
YIPABIIiHHS MPOBEJCHO OLIHIOBAHHS AMHAMIYHHUX 1 NPOTH(IATEPHUX BIACTHBOCTEH DPYJIBOBHX HPHBOAIB PI3HHX KiHEMAaTHYHHX cxeM. OTpUMaHO
KpHUTepii OLIHKK CTIHKOCTI Py/IbOBOTO IPUBOAY 3a HOr0 aMILIITYJHO-4aCTOTHOIO XapaKTePH CTHKOI JUHAMIYHOI )KOPCTKOCTI, @ TAKOXX KPUTEPii OLIHKH
HpoTH(IATEPHUX BIACTUBOCTEH PYJILOBOTO IPUBOAY 32 HOro ha304acTOTHOI XapaKTEePUCTHKOI AUHAMIYHOI JKOPCTKOCTI. 3p06ICHO BUCHOBKH LI0J0
HOKpAICHHs JMHAMIYHHX BJIACTUBOCTEH PYJIbOBOIO IPHBO/Y 32 PAXYHOK BUKOPHCTAHHS CXEMHU [IPHBOY 3 «OOCPHEHOIO KIHEMATHKOION.

KuirouoBi cioBa: rigpoMexaHiYHUH CIIAKYIOYHX PYJIbOBHX INpPUBOL, CHCTEMa KEPyBaHHs, JITaJbHUIl amapart, MMHAMI4HI BJIACTUBOCTI,
JIMHAMIYHA )KOPCTKICTb, CTiiKicTh, IPOTH(IIATEPH] BIACTHBOCTI.

VK 621.646.45: 621.05: 621.454.2

YTo4yHeHHii po3paxyHOK AMHAMIYHHX MapaMeTpiB rasy y cepuunomy 6anoni / C. A. llleBuenko, O. JI. 'purop’es, M. C. CtenaHos //
Bicuuk HTY «XI1I». Cepis: I'inpaBniuni Maumuu ta rigpoarperatu. — Xapkis : HTY «XIII», 2015. — Ne 45 (1154). — C. 32-40. — bi6miorp.: 8 Ha3B. —
ISSN 2411-3441.

BHUKOHaHO yTOYHEHHS 3aMKHYTOI JHCKPETHO-KOHTUHYAJIBHOI MO/ENi ITHEBMOCHCTEMH 3aIlyCKy PaKEeTHOrO ABUTYHA, 1[0 BPAXOBYE iHEPLiiHICTh
rady npM HOro HecTaliOHAPHOMY BHIIYCKy i3 OaioHy. 3a3HaueHHH e(eKT MOAEIIOETHCS NPU BUKOPHCTAHHI NPHBEACHOI MacH rasy. Ymepuie mjs
HOPOXKHUHU chepryHoi (OpMH PO3pOOIICHHH METOA PO3PaxyHKYy HPHBEACHOI MacH i OTpHMaHi aHANITHYHI (OPMYIH, 3pydHI Uil HPAKTHKH.
IlokazaHo, 110 BpaxyBaHHs IHEPLIMHHOCTI rasy y rOpJIOBHHI Ta IUTyIepi OajloOHy 3MiHIOE€ YacTOTH KOJIMBaHb CHCTEMH W MOJINIIye 30DKHICTH
PO3paxyHKOBHX 1 €KCIIEPUMEHTAJIbHUX AaHUX. Po3pobieHnit MaTeMaTHYHMH amapaT BHKOPUCTOBYETHCS A YTOYHEHHS PO3PAaXyHKOBOI (HOpMyIH
KoedirieHTa TEMI0BiAAaYi BiJ ra3y 10 CTiHOK OaoHa.
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Kia104oBi ci10Ba: piuHHUN PaKeTHUI JABUTYH, THEBMOCKCTEMA 3aIyCKY, AUCKPETHO-KOHTHHYaJ bHA MOJE/b, JUHAMIYHAN aHaJi3, IPUBEICHA
Maca rasy, TerjI000MiH 31 CTIHKOIO.

VK 621.224

Oco01MBOCTi POG0OYOro Mpouecy paxiajbHO-0CHLOBUX TiApoTypliH Ha Bucoki Hanmopu / O. B. Ilorerenko, €. C. Kpyna // Bicauk HTY
«XIIl». Cepis: I'igpaBniuni mammHu Ta rigpoarperatd. — XapkiB : HTY «XIII», 2015. — Ne 45 (1154) — C.41-46. — bi6miorp.: 7 Ha3B. —
ISSN 2411-3441.

Posrisparotbess 0cOOIMBOCTI POOOYOro Mpolecy BHCOKOHAMIPHHUX PaialbHO-OCHOBHX TiAPOTYpOiH, MPUYMHHM BTpaT €Heprii y MiABIAHHX
opraHax i B KaHajax po004oro Kojeca, a TAKOX aHANI3YIOTHCSI CydacHi METOIM MAaTeMaTHYHOrO MOJEINIIOBAHHS MOTOKY. JlocimimkeHa BHXpOBa
CTPYKTYpa MOTOKY B HiJBIHUX OpraHax i B po0040oMy KOJeCi BUCOKOHAIIPHUX TiAPOTYPOIH I IPUYHHH, 10 BIUTMBAIOTH HA HECTALIOHAPHICTh MOTOKY.
3anpornoHOBaHO HANPSIMU BIOCKOHATICHHS IIPOTOYHUX YACTHH PajlialibHO-0ChOBHX TiAPOTYPOiH.

KuarouoBi ciioBa: rigporyp6ina, poboue koJieco, cripajibHa KaMmepa, Hallip, MOTYXHICTh, BTpaTH eHeprii.

VK 621.224

CuHTe3 MeXaTpoHOro riponpuBoaa podouyoro koJjieca riagporypoinu / 3. 51. Jlyp'e, O. L. I'aciok, B. O. Byarakos, JI. M. LlexmicTpo,
€. M. Henra // Bicauk HTY «XIII». Cepist: I'igpasniuni mMamuau ta rigpoarperati. — Xapkis : HTY «XIII», 2015. — Ne 45 (1154). — C. 47-52. —
bibmiorp.: 10 Ha3B. — ISSN 2411-3441.

JlocmiuKkyeTbcss poOOYMiT HPOIIEC MEXaTPOHHOIO TiIPONpPUBOAY pOOOYOro Kojeca Ha OCHOBI YJOCKOHAJICHOI MaTeMaTHYHOI MOJIeII.
TomirneHHsT MMOKA3HUKIB SAKOCTI JAWHAMIYHUX XapaKTePUCTHK 3a0e3leYeHO BBEACHHSAM B MNPUCTPid KepyBaHHs 1Box IIIJI-perynsitopiB 3
JnudepeHLiaIbHAM 130{pOMHUM KaHaJIOM HACTPOMKHU. BilnpaioBaHHs ManuX mepeMillieHb IOPLIHS CEpBOMOTOpa (MaJMX KyTiB [IOBOPOTY JIONATEH) 3
JIOCTATHBOIO ISl IIPAKTHKHM TOYHICTIO JTOCATHYTO IUIIXOM ITOCTAHOBKH 1 PillICHHS 3a/1a4i JUHAMIYHOTO CHHTE3Y KOPHI'YBaJIBLHOIO IIPUCTPOI0. SHAYCHHS
CHHTE30BaHOI KPHUBOI BBOISTHCS Y NMPOrpaMHe 3a0e3edeHHs] KOMIT'IOTEPHOI CHCTEMH 1 B IpoLeci poOOTH HaaXOAsTh y mpomopuiiinuil kaxan IT1J1,
HEPETBOPIOIOYM HOr0 y KOPUTYBaJIbHHM MpUCTpiid. [IpH 1bOMY OIHOYACHO JOCATHYTA iHBApiaHTHICTH POOOYOro MPOLECY I[OA0 LIKIAJIMBOrO BIUIUBY
301sIbIIeHHS ra30BMicTy B ABO(a3Hii podouiit piauHi 1o 15 %.

Kiaro4oBi cjoBa: MaremMartHyHa MOJENb, MEXaTpPOHHUI rimpornpusin, po6oue koseco, ITIJ[-peryisitop, MOBOpPOTHOJIONATEBA TiApoTypOiHa,
KOPUTYBaJbHUIT IPUCTPid, ONTHMI3ALIis, CHHTE3.

VK 621.225.001.4

MaremMaTH4Ha MojJe/Ib POOOYMX NpouLeciB Po3MOALIbHOI cCHCTEMH TiipaBiaiuHoro odéepraya mianerapHoro tumy / A.l. Ilanuyenko,
A. A. Bosommna, 1. A. ITanyenxo, 0. I1. O6epnixin // Bicuuk HTY «XIIl». Cepis: IigpaBniuni MammHu Ta rigpoarperatu. — Xapkis : HTY
«XIII», 2015. — Ne 45 (1154). — C. 53-59. — bi6miorp.: 17 Ha3s. — ISSN 2411-3441.

Po3po0iieHO MaTeMaTHYHHM amapar i ajropuT™M pO3paxyHKy, IO JO3BOJISIOTH BH3HAYWTH B3a€EMO3BSI30K TI'C€OMETPHUYHHX IapamMeTpiB
PO3MOAINTBHOI CHCTEMH 1 BUXITHUX XapaKTepPUCTHK Tiipoobepraya mianerapHoro tuny. I[IpencraBieno Oibii MOBHUN MaTeMaTHYHHIL OIHC MPOLECIB,
o BigOYBalOThCA y PO3MOAIIBHIN cHCTeMi Oe3MocepeHbOro THIY, IO JO3BOJISE JOCTIDKYBaTH CTATHYHI 1 JAWHAMIYHI XapaKkTepPUCTHKH
rigzpoobepraya IUIAHETAPHOTO THUILY, IO MPALIOE y CKJIafi rigpoarperara, 3 ypaxyBaHHSM BIUIMBY Ha HbOI'O KOHCTPYKTHMBHHX OCOOJIHBOCTEH
PO3MOIIILHOI CHCTEMH.

Ki1040Bi cj10Ba: BHCOKOMOMEHTHHI TifipoobepTay IJIAaHETAPHOrO THILY, PO3IOJiJibHA CHCTEMa, PobOYi MPOLECH, MaTeMaTH4YHA MOMCIb,
reOMETPUYHI TapaMeTPH, BUXIAHI XapaKTePHCTUKH.

VK 621.224

3acTocyBaHHs 0JIOYHO-i€papXiYHOrO MeTOAYy /JISl BH3HAYEHHS TiIpPOJAMHAMIYHMX XapPAKTePUCTHK OOepHeHMX riapomMamuH /
B. E. /IpankoBcbkuii, K. C. Pe3Ba // Bicuuk HTY «XIII». Cepis: I'inpaBniuni Mammnu Ta rigpoarperatd. — Xapki : HTY «XIIl», 2015. —
Ne 45 (1154). — C. 60—63. — bibmiorp.: 5 Ha3B. — ISSN 2411-3441.

IpencraBieHo MmigXix A0 MOCHIKEHHs MPOTOYHOI YaCTHHM PaAialibHO-OCBOBHX TiIpOMAIUMH HA IiICTaBi MAaTEeMAaTHYHOIO MOJETIOBAHHS
poGoyoro mpoiecy. BusHadeHo mepeBard GJI04HO-iEpapXiyHOro MiAX0Qy Ha cHcTeMi GaraTopiBHEBOro omucy pobouoro mporecy. IIpeacraBieHa
3arajbHa CTPYKTypa MaTeMaTHYHOI'O OIKCY 3a JOIOMOror 0e3po3MipHUX KoedilieHTIB. A TaKOX MpHUBEAEHa OJIOK-CXeMa JUlsl JBOX PEKUMIB poOOTH
TiAPOMALINHY 1 AJITOPHTM IS 3araJIbHOrO BHIIAKY PO3PAXyHKY IIPOCTOPOBOI TeUii pigHHH.

Kia04oBi ciioBa: HaCOCHHN PeXUM, TYpOIHHUI PEXKKUM, IPOTOYHA YACTHHA, MATEMATHYHA MOJENb, OalaHC EHEepril, BTpaTH €Heprii, aropuTM,
00’eMHa MOJIeIIb, TEUisl PIAUHU.

VK 621.224.24

ExcnepuMeHTaNbHI A0CHiIKeHHI KPYTHUX MOMEHTIB Ha JIONATKaX HANPSIMHOIo anapary o6epHeHnoi rizpomammuu / I1. C. 3aB si10B,
10. M. KyxtenkoB // Bicuuk HTY «XIlI». Cepist: I'igpamiuni mammuu ta rigpoarperati. — Xapkis : HTY «XIII», 2015. — Ne 45 (1154). —
C. 64—67. — bibmiorp.: 6 Ha3B. — ISSN 2411-3441.

IpexncTaBieHo pe3ysbTaTH JOCHIIKEHb CTATHYHOI Ta JMHAMIYHOI CKJIQJOBHMX TiIpaBJIiYHOrO MOMEHTY Ha JIONATKAX HAMPSIMHOrO amapary
obepueHol rigpomamman OPO170 y moni yHiBepcanbHOI Xapaktepuctuku it ymoB J{HictpoBeskoi I'AEC, mposeneni B I'TJI BAT «Typ6oaTtomy.
IIpoBeneHo aHani3 OTPUMAHHX PE3yJIbTATIB 3 METOIO BHSBICHHS PEXKHUMIB B poOOYOMY [ianma3oHi riIpoOMalIMHU HA SIKHX MAIOTh MiCLe MiABUIICHI
BiOpawil JIOMAaTOK HANPSIMHOIO amapaTta, BH3HA4YCHA JiHis OOMEKEHHS IOTYKHOCTI Ha OCHOBI aHali3y CTaTHYHOI Ta AMHAMIYHOI CKJIAJOBHX
TiZpaBIIiYHOrO0 MOMEHTY Ha JIONaTKaxX HAIPsIMHOIO arapaTa.

KurouoBi ciioBa: MonenbHa oOepHEHa TigpoMallMHA, JIONATKA HAMNPABISIIOYOr0 amapaTy, HACOCHHI pPEXHM, TYpOIHHHH pexum,
riAPOAMHAMIYHUM KPYTHHH MOMEHT, TEH30METPUYHHMIA crocib, yHiBepcaabHa YOTHPHKBAAPAHTHA XapaKTePHCTUKA.

VK 621.24

IlinBHIIeHHSI eHepreTHYHHUX sIKOCTel Typ6odypa / M. b. Mapaxoscekuii, O. I. I'aciok, M. M. Ky3nenoBa // Bicaux HTY «XIIl». Cepist:
ligpaBniuni Manmuy Ta rigpoarperatu. — Xapkis : HTY «XIII», 2015. — Ne 45 (1154). — C. 68-71. — bi6miorp.: 10 Ha3B. — ISSN 2411-3441.

3anporoHoBaHa MaTeMaTHYHa MOJEIb POOOYOro mpouecy TypOiHM, sSKa [O03BOJISE MPOBOAUTH IPOTHO3HY OLIHKY E€HEPreTHYHHUX SKOCTEH
Typ60Oypa, Ta OLIHUTH BIUIUB TOYHOCTI BUTOTOBJICHHS JIONATEBUX CUCTEM IIPOTOYHOI YACTHHU Ha CHEPreTHYHI SIKOCTI TypOinn. MaTeMaTiHYHa MOZENb
JI03BOJISIE OMUCYBATH poOOUiil POLIEC y MPOTOUHIM YaCTHHI 3 PI3HUM CTYIIEHEM JeTalli3amii B 3aJIeKHOCTI Bijl CTajii IPOEKTyBaHHSL.

IIpoBeneHo aHaii3 BIUIMBY BHXIZHOTO KyTa Jionacti pobodoro koieca Ha KKJ| Typ6obypa, sikuil ckiiageHuil 3 poOOYHX KOJNIC 3 HEBEIMKHMH
BIJIXUJICHHSMH T€OMETPii.

KuarouoBi ciioBa: Typ600yp, eHepreTuyHa XapakTepUCTHKA, MAaTEMaTHYHa MOJENb, IIPOTOYHA YACTHHA, IPOCTOPOBA PEILIiTKA, BUXiTHUN KyT
nonacti po6oyoro koneca.

VK 622.245/7
TexHoJsIOTisI BHAAJEHHS] PilMHU 3 eKCIUTyaTaliiiHol KoJoHM rinookoi cBepaiaoBunu / JI. B. Pumuyk // Bicauk HTY «XIII». Cepis:
ligpaBniuni Manmuy Ta rigpoarperatu. — Xapkis : HTY «XIIl», 2015. — Ne 45 (1154). — C. 72—-75. — bi6miorp.: 7 Ha3s. — ISSN 2411-3441.
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IpoBenenuit anami3 $hakTopiB, SKi BINIMBAIOTH HA SKICTh OCBOEHHS Ta JOCIHIIKEHHs CBEPJIOBHH. 3alPOIIOHOBAHO CIOCIO BUIATCHHS PiqUHH 3
eKcIUTyaraniiHol HeriepdopoBaHoi Ta nephopoBaHOi KOJIOH INIMOOKOI cBepaioBUHH. [IprBeieHa cxema 00JIalITyBaHHS IMpiia Ta BUOOK CBEPJIOBHHU
IpH BHIAJCHHI PIOMHM 3 eKCIuTyaTauiiiHoi HemephOopoBaHOI KOJOHH Ta TEXHOJOTis BHIAJICHHS PIAMHM 3 eKCIUTyaTauiiiHoi mepdopoBaHOi KOJIOHH.
Omnucanuii MOpsIJOK BUIy4eHHS BHYTpIIIHBOI KOJOHH JI(TOBHX TPYO i3 CBEPAIOBHHH IiCIIs1 BUAATICHHS PIIMHY 1 OTPHMAHHS HPUILTHBY (GIIOify HpH
nep¢hopoBaHiii eKCIIyaTaliiHiil KOIOHI.

KurouoBi cioBa: cBepiyiOBHHA, pigvMHA, €KCIUTyaTaliifHa KoJioHA, TiTOBI TPyOH, BHYTPIUIHBOTPYOHHH NPOCTIp, KiNbLIEBHil HpOCTIp,
3BOPOTHUI KJIaaH.

VK 621.224

Oco0.1MBOCTi YHCEJILHOTO MOJEJIIOBAHHA Tedil B’A3K0i PiIMHHM B KaHAJIAX NMOrPY:KHHX JIONATeBHX HAcOCiB HU3BKOI Ta cepeaHbOI
mwBuakoxigHocti / H. I'. IlleBuenko, O. JI. llynpuxk, JI. P. Paguenxo // Bicauk HTY «XIII». Cepis: IigpaBiiudi MalidHA Ta rigpoarperat. —
Xapkis : HTY «XI1I», 2015. — Ne 45 (1154). — C. 76-81. — biomiorp.: 12 Ha3B. — ISSN 2411-3441.

IIpoBeneHo anami3 0cOGIMBOCTE POOOUIOro MPOLECY 1 YHCETBHOrO0 MOACIIOBAHHS Tedil B’S3KO0I PIIHU B CTYIEHI IOTPY)KHOTO BiLEHTPOBOIO
Hacocy ¢ KoedilieHTOM MBUAKOXiAHOCTI 17, = 100. JlaHO pexoMeHauii 1010 BUOOPY MOei TypOyJSHTHOCTI Ta OyyBaHHIO PO3PaXyHKOBOT CITKH.
BuKOHaHO TPHOXBUMIPHE MOJIENIOBaHHS MOTOKY 3a jgornomorord ANSYS CFX. Iuterpanbhi xapakrepucriku Hacocy EBHJ[S5-80, mo orpumano,
00pe CTUKYIOTBCS 3 ekcrepuMeHToM. [loka3ana Bisyasizanis po3paxyHKy B IPOTOYHIN YaCTHHH CTYICHI.

Kiaro4oBi cjioBa: BiJLIGHTPOBUII HAcOC, poboye KOJIECo, HANPSIMHUI arapar, CTYNeHb HAacoCy, Tedis B’SI3KOi PiJMHH, MaTeMaTHYHa MOJCIIb,
MoJieJlb TypOYJICHTHOCTI, IHTerpajibHi XapaKTepPUCTHKH.

VK 539.3

AHani3 Hanpy:keHo-1e)OPMOBAHOI0 CTAaHY O00JIMIIOBAHHS CTAleBO3a/1i300eTOHHOI cripajibHoi kamepu riaporyp6inu PO310-B-600 mix
yac rizpounpodysanns / K. M. Posnuii, O. B. Iymmn // Bicauk HTY «XIIl». Cepist: 'igpaBiiuni Mammuu Ta rigpoarperatu. — Xapkis : HTY
«XIII», 2015. — Ne 45 (1154). — C. 82—-85. — bibumiorp.: 8 Ha3s. — ISSN 2411-3441.

CrBOpeHo MareMaTHyHy Mojenb st pociimkenns HJC Bysna «cratop-cripansia kamepa» PO310-B-600 3rigHo 3 po3po0JeHOK CXEMOK
riapoBUNpoOyBaHHs. Pe3ynpTaTé BHKOHaHOro umcioBoro mociiukeHHss MKE no3pommmm BusiButH ocobimBocti HJIC Bysna «craTop-cripaibHa
kamepa» rigporyp6inn PO310-B-600 mix yac rigpoBunpobyBanHs. BusiBieHo 30HHM JIoKaJi3allil HanpyXeHb. BU3HAYEHO BIUIMB HAa PiBEHb HANPYKECHb
KOHCTPYKTHBHHUX 0COO/MBOCTEil. BUKOHAHO MOPIBHSHHS PiBHS HANpy)KeHb B OONHMILIOBAHHI CIipalbHOI KaMepH IiJ Yac rigpoBHIPOOYBaHHS Ta B
00ETOHOBAaHOMY CTaHi.

KuarouoBi ciioBa: TypGiHa, cTajeBo3aini300eTOHHA CllipajbHa KaMepa, CTaTop, IiApoBUIPOOyBaHHS, METO KiHIIEBUX €IEMEHTIB, MaTeMaTHYHA
MOJIEJb.

VK 539.3

JlocBin odcreskenHst 3acTaBHuX yacTuH npu mMoaepuisauii FEC i TAEC / C. B. ApremoBa, B. M. 3apxina, H. O. labiuboBa // BicHux
HTVY «XIll». Cepis: I'igpasniuni mammHu Ta rigpoarperati. — Xapkis : HTY «XIIl», 2015. — Ne 45 (1154). — C. 86-89. — biGuiorp.: 6 Ha3B. —
ISSN 2411-3441.

OaxiBusmu ITAT «TypboaTom» po3pobieHa HporpamMa HAaTypHOTO OOCTEXKEHHsS 3aKiIaJHHX YaCTHH TiapoTypOiH, sKi BigmpauoBamu
HOPMAaTHBHHUH pecypc, MpoNparoBaBimi 45-tb 1 Oinbiue pokiB. IIporpama periameHTye 00CSAr OOCTEKEHHS Ta MOPSAOK KOHTPOJIIO EIEMEHTIB
IPOTOYHOrO TPAKTY, OLIHKY iX TEXHIYHOro CTAaHy Ta MPH3HAYCHHS HEOOXIMHMX PEMOHTHO-BIAHOBIIIOBAIBHUX poOIT. IIporpama HaTypHOro
00CTeKEHHSI 3aKJIAIHUX YAaCTHH IApoTypOiHy pearti3oBaHa npu MoaepHizauii rinporypbin HoBocubipeskoi I'EC.

KurrouoBi ciroBa: MonepHizauis, rixpotyp0iHa, 3acTaBHi YaCTHHH, IPOrpamMa 00 CTEKEHHS, ITOIIKOKCHHS, KOHTPOJIb.

VK 621.22

MareMaTH4HA MOJeJIb YIOCKOHAJEHOro racuteis myiabcauiii tucky / II. M. Auapenko, O. B. Imutpienko, M. C. CBuHapeHko //
Bicuuk HTY «XIIl». Cepis: Iigpaniuni mamunu Ta rigpoarperati. — XapkiB : HTY «XIII», 2015. — Ne 45 (1154). — C. 90-94. — Bi6umiorp.:
10 nasB. — ISSN 2411-3441.

Po3pobieHo MaTeMaTHYHy MOZAEIb YAOCKOHAIEHOrO TacHTels MyJIbCalliii TUCKY 3 aBTOMATHYHHM IiICTPOIOBAHHSIM IapaMeTpiB Y
6e3pO3MIpHUX KOHCTPYKTUBHUX MapaMeTpax. ONucaHo 0co0IMBOCTI HOro KOHCTPYKTHBHOIO BUKOHAHHS Ta MPUHLKUIT poOoTH. Po3paxoBaHi 3HaUCHHS
floro koediuieHTa TaciHHS 1 KpUTepii: y3araJbHEHHWil ramieHHs IyJbcaliii THCKY Ta MacorabGapHTHHH. 3alpOoINOHOBAHO BHKOPHUCTOBYBATH IS
GaraTokpuTepiaabHOI ONTUMI3aLll KOHCTPYKTUBHUX [APaMETPIB FACHTENs y3araJbHEHHH KPUTEpii ralleHHs IyJbcaliii THCKY Y SIKOCTI OCHOBHOTO.
V3aranbHeHHH KPUTEpPiil ralieHHs MyJabcaliii THCKY I MacorabGapHTHHIl IOLINBHO BUKOPHUCTOBYBATH IS MOPIBHSHHS ITOKA3HUKIB TEXHIYHOIO PIiBHS
racUTEIIB PI3HUX THUIIIB.

KuirouoBi cioBa: maTeMaTHyHa MOJENb, [ACHTENb IMyJbcaliil, koediuieHT raciHHs, Oe3po3MipHi MapamerpH, ONTHMI3alis, KpUTepil
e(eKTHBHOCTI.

VIK 621.311.25

Marematu4Hi Mojeni cucreMm i 00/1aJHAHHSI €HeProOJIOKIB eJeKTPOCTAHLiH 11 aBTOMATHU30BAHOIO YNPABJIHHA PpeRKHMaMHu iX
excuryatanii / . I. Kyxrin, O.B. €pimos, T.B. Ioranina, T.A.Tapkyma // Bicuuk HTY «XIII». Cepis: T'igpaBniuni MamiHd Tta
rigpoarperatu. — Xapkis : HTY «XI1I», 2015. — Ne 45 (1154). — C. 96—104. — Bi6uiorp.: 74 na3s. — ISSN 2411-3441.

Po3risiHyTO MaTeMaTH4Hi MOZENi MaporeHepaTopHUM 1 peakTopHuX ycTaHoBok AEC Ta iX momomikHOro o6JyiagHaHHS, MapoTypOIHHHX
ycranoBok AEC i TEC, TtemnooOMiHHOro o0JagHaHHS CHCTEM pereHepauii, konaeHcamii i remodikanii eHepro6nokis AEC i TEC. Ilokasana
HEOOXIMHICTh BIOCKOHAJCHHS MAaTEMAaTHYHHX MOJEJNeH CHCTeM Ta O0JIaJHAHHS SHEProOJOKIiB €IEeKTPOCTAHLIH ISl aBTOMATH30BAHOIO YIPaBIiHHS
pexuMaMH iX eKclulyaTamii, 10 POOUTh aKTyaJbHHMH PO3POOKH Ta YHOCKOHAJICHHS MATEMAaTHYHOrO Ta AJrOPUTMIYHOrO 3a0e3ledeHHs, sKe
BIZIIIOBifIa€ 32 aBTOMATU3ALIIO CHCTeM yrpaBiinHs eHeprodsokis AEC i TEC.

KutiouoBi ciioBa: MaTeMaTHYHA MOJIEIIb, CHCTEMH O0JIa{HAHHS, aBTOMAaTH30BaHE YIIPABIIIHHA, aJITOPHTM, CHEProOJIOK, eEeKTPOCTAHIIISL.

VK 621.225

MeTtoauka AiarHOCTHKM i HANAIITYBaHHS TripaBiaiYHMX cucTeM TectepoMm rigpasiiunum TI'-200 / O. M. ®arees, T.C. Canura,
A. B. Kpacuiabuuk, O. B. €psomin // Bicuuk HTY «XIIl». Cepis: I'izpaBmiuni Maumun Ta rigpoarperati. — Xapkis : HTY «XIII», 2015. —
Ne 45 (1154). — C. 106-110. — Bi6miorp.: 6 Ha3B. — ISSN 2411-3441.

Po3risiHyTi OCHOBHI 3aBAAHHS JiarHOCTHKH TiAPaBIiYHUX cHcTeM. [IpONOHYIOTHCS THIIOBI HOCTIZOBHOCTI MOLIYKY MOILIKOMKEHb [1POCHCTEMH
Ta il KOMIIOHEHTIB 3a J0rmoMororo riaporecrepa TI-200. Po3risiHyTO cXeMH MiIKIIOYEHHS TipoTecTepa i MOCiI0BHOCTI Aiil Ipy TecTyBaHHI Hacoca,
3ar001KHOrO KJIallaHa, rifpopo3noAiibHIKa, TECTYBaHHI Ta HaJArOPKEHHI TifipocucTeMu 3a gornomororo "T" 3'ennanss. IIpencraBieni mopiBHsIbHI
XapaKTePUCTHKU (3QJIOKHICT BUTPATH BiJ BEIMYMHM THUCKY) ULl cipaBHOro i gedextHoro HacociB. HaBemeHa Merommka AiarHOCTyBaHHS Ta
HAJALITYBaHHS EJIEMEHTIB IiIPOCHCTEM NPUITYCKAE MiHIMaIbHE BTPYYaHHS B TiAPOCHCTEMY, 0€3 JeMOHTaXy TiIpaBIiYHUX KOMIIOHEHTIB, 1[0 BXOISITh
0 CHCTeMH. 3acTocyBaHHs rigportectepa TI'-200 BukIOYae HEOOXIAHICTH y MOOPOTMX CHELiaJbHUX CTEHAAaX M1 HPOBEACHHS OibIIOCTI
IIarHOCTHYHUX 1 PEryJIFOBAIBHUX POOIT.
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KuirouoBi cioBa: ngiarnoctuka rigpocucreMm, tecrep rigpapmiunuii TI'-200, TecTyBaHHS HACOCIB, TECTyBaHHs 3alOODKHHX KIIANaHiB,
TeCTyBaHHS IAPOPO3NOAUIBHIKIB, "T" 3'eqHaHHS.

PE®EPATHI

VK 621.24

IMo3uuuonnsie ruaponHeBmoarperarsl / M. B. Uepkamenko, T. C. Caabira, A. H. ®arees, H. H. ®arteeBa, JI. P. Paguenko // Bicuuk
HTVY «XIlI». Cepis: I'inpaBniuni Mamunu Ta rigpoarperatd. — XapkiB : HTY «XIIIy», 2015. — Ne 45 (1154). — C. 4-8. — bubmnuorp.: 6 Ha3B. —
ISSN 2411-3441.

OmnucaHbl IPUHLKIIBL AUCKPETHOTO M AUCKPETHO-aHAJIOTOBOrO YIPaBICHUS THAPOIHEBMOArperaToB TEXHOJIOTHYECKOro 00opynoBanus. Moryt
OBbITh HCIIOIBb30BAHBI P Pa3pabOTKe PEryJsITOPOB MOBOPOTA JIONACTEH HANpPAaBILIOIIErO alnapara T’HApo0OOpyJOBaHus TypOUH, B IHApoArperarax
KY3HEYHO-IIPECCOBOr0 O0OPYIOBaHHs, B THIPONHEBMOArperaTaXx METAUIOPSKYLIMX CTAHKOB W IPOMBIIUICHHBIX POOOTOB M JPYrHX OOBEKTOB
aBTOMAaTH3alUH. [IpUBOIAT K MOCTPOCHHIO CXeM, 00ECIEIHBAOIIIX BEICOKYIO TOYHOCTh TO3ULIMOHNPOBAHNS, MUHUMAJIbHBIC alIapaTypHbIC 3aTPaThl,
TaKuM 00pa30oM UMEIOLIMX CYIIECTBEHHBIC IIPEUMYIIIECTBA.

KiioueBble c10Ba: rHAPOITHEBMOATPEraThl, IO3HLHOHHPOBAHHE, CXEMa, CHHTE3, MUHUMAJIbHOCTh, 00BEKThI aBTOMATH3ALIUH.

YK 621.224

YuciieHHOe HCC/IeIoOBAHMe TeYeHMsl *KUIKOCTH B NPOTOYHOI 4yacTu ruaporypounsl I1J120 Kpemenuyrckoii 'EC / A. B. PycaHos,
A. B. Jlunnuk, II. H. Cyxope6psiii, O. H. Xopes, . 10. Kocesinos // Bicauk HTY «XIIl». Cepis: I'igpapiiuni MammHu Ta rigpoarperatd. —
Xapkis : HTY «XIII», 2015. — Ne 45 (1154). — C. 9—15. — buGumorp.: 5 Ha3B. — ISSN 2411-3441.

IIpencTaBieHbl pe3ysnbTaThl PAacYETHOrO MCCIEJOBAHMUS IPOCTPAHCTBEHHOI'O BS3KOrO TEYEHMs JKUAKOCTH B IPOTOYHOM YacTH OCEBOM
HOBOPOTHO-JIoNAacTHO! rujporypounsl I1J120 Kpemenuyrckoit '9C. MopennpoBaHue T€4eHUs BBIITOJIHEHO HA OCHOBE YMCIEHHOIO MHTEIPHUPOBAHUS
ypaBHEHHUH PeliHonbaca ¢ HOMOIHUTEIPHBIM YWICHOM, COACPXKALIUM HCKYCCTBEHHYIO CKMMaeMocTb. [t yueta TypOyaeHTHBIX 9((EeKToB MpHMEHeHa
JByXIapameTpudeckas Moaeis TypoynentHocTd Mentepa (SST). Pacuersl mpoBeeHbI ¢ MOMOIIBI0 IporpaMMHoOro komiuiekca /PMflow. Jlan anamm3
CTPYKTYpBI I10TOKA, OCPEAHEHHBIX TAPaMETPOB M MOTEPbh YHEPTHH BO BCEX IIIEMEHTAX MPOTOYHON YacTH THAPOTYPOMHBI IPH MAKCHMAJIbHOM YIIie
YCTaHOBKH JIONAcTH paboyero koseca ¢ = 35°.

KiioueBble cj10Ba: YHCICHHOE MOACIUPOBAHKE, BSI3KOE TEUEHUE, IPOTOYHAS YacTh, OCEBasi TUAPOTYPOUHA, OTEPH SHEPTHH, HPOrPaMMHBII
KOMILIEKC.

YK 621.165

Yuc/leHHbIH aHAIN3 HeCTAMOHAPHBIX HATPY30K M a3POYNPYruX KoJIeGaHMii JIONATOYHOr0 BEeHNA MOCJIeHell CTyNeH! TYPOOMAIINHBI €
y4eTOM HepaBHOMEPHOI0 B OKPY’KHOM HampapjeHuu nporusojasienusi / B. U. I'necun, JI. B. Kosoaszkuasi, P. JKauakoscku // Bicauk HTY
«XIIl». Cepis: I'igpasniuni mammuu Ta rigpoarperati. — Xapkis : HTY «XIII», 2015. — Ne 45 (1154). — C.16-19. — bubauorp.: 8 Ha3zs. —
ISSN 2411-3441.

IpencTaBieHbl pe3ysbTaThl YMCIEHHOIO aHAIM3a a’3pOYINpPYroro IOBEAEHHUs BHOPHPYIOLLErO JIONATOYHOIO BEHLA TYPOMHHOH CTyNEeHH B
TPEXMEPHOM [IOTOKE MJI€aJIbHOI'0 T'a3a ¢ YUeTOM HEPaBHOMEPHOI'O B OKPY>KHOM HAIpaBICHUU pacrperencHus qaBiaeHus. UNCIeHHbIH METOl OCHOBAaH
Ha PEIIEHUH CBA3aHHOM 3a/jaull HECTALIMOHAPHON a3pOJMHAMUKY U YIIPYTUX KOJIeOaHUH J0MaTOK B HECTALMOHAPHOM IIPOCTPAHCTBEHHOM IIOTOKE rasa
yepe3 JIONATOYHbIE BEHIIbI IMOCIEAHEH CTyneHu oceBoid TypOuHbI. IlokazaHO, YTO HEPaBHOMEPHOE B OKDPYXKHOM HAIIPABJIEHUU paclpeesieHne
JIaBJICHUsI 32 PabOYNM KOJIECOM BIIMSIET Ha HECTAL[OHAPHBIC HATPY3KH U PEIKUMbI KOIEOaHHUH JIOMATOK.

KiroueBble cJIOBa: YMCICHHBIH aHAN3, UJI€AJIBHBII OTOK, CTYIIEHb OCEBOI TypOMHBI, aBTOKOJICOAaHUs, CBSI3aHHAs 3ajava, HecTalOHapHasI
Harpyska.

YK 539.3

OueHKa 0CTATOYHOI0 pecypca KOHCTPYKIHii mpoTouHoii yactu arperatoB I'DC u T'ADC ¢ yuerom TpeumHocToiikocTn / A. B. JInHHUK,
O. H. 3eaenckas;, T.®.MensenoBckasi, WU.E. PxxeBckasi, E. A. CrpeasnukoBa // Bicauk HTY «XIIl». Cepis: IigpaBimiuni MammuHu Ta
rigpoarperati. — Xapkis : HTY «XI1I», 2015. — Ne 45 (1154). — C. 20-25. — buGuuorp.: 7 Ha3s. — ISSN 2411-3441.

Hpeﬂﬂaral{)TCﬂ METOAWKH U MNAKEThI NMPUKJIAAHBIX MPOrpaMM i UCCICAOBAHUA CTATUYECKOIO M JUHAMHUYCCKOI'O HI[C, OLICHKH pecypca U
JIOJITOBEYHOCTH KpBILIEK, pabounx Kojec, kamep pabounx kosec arperatoB I'DC u T'ADC. IlosiyueHbl YHCICHHBIC PE3yJIbTATHI, MO3BOJISIOIIHC
OLICHUTb PECYpC JIEMEHTOB T'MAPOTYPOMH C y4ETOM PEabHBIX YCIOBHH JKCIUTyaTalMH. [IpOBEIEHO COMOCTaBICHHE PACUECTHBIX U (AKTHYECKHX
JAHHBIX 110 COCTOSAHUIO UCCIICAYEMBIX 06’1>CKTOB. 9Tl/l pe3yiabpTaThl AaAyT BO3MOXHOCTb KOHCTPYKTOPY OGOCHOBaTb HeOﬁXOL{l/lMOCTb MOJECpHU3ALNA
cyuiectByouiero obopynosanus I'9C.

KiioueBble ciioBa: Kpbllika THAPOTYpOHMHBL, pabodee Koieco, kamepa pabodero Koseca, CTaTHKa, IMHAMHKA, OCTATOYHBIH pecypc,
JIOJITOBEYHOCTb.

YK 519.2

OneHka AMHAMMYECKHX CBOMCTB I'HAPOMEXaHMYECKHX CJIENSIIMX PYJeBBIX NPHBOAOB CHCTEM YNPABJIEHHUS JIETATEIBHBIX aNNapaToB
110 YACTOTHBIM XapaKTEePHCTHKAM UX AuHaAMuYecKkoii skectkoctH / I'. U. 3aiionuxoBeknii / Bicuuk HTY «XIIl». Cepis: I'igpaBniuni Mammuau ta
rigpoarperati. — Xapkis : HTY «XI1I», 2015. — Ne 45 (1154). — C. 26-31. — bubnuorp.: 12 na3s. — ISSN 2411-3441.

IToxazana BO3MOXXHOCTb OLCHKH IHHAMHYECKHX CBOWCTB THIPOMEXaHHYCCKHX CIEMAIIMX PYJIEBBIX HPHBOAOB CHCTEM YIIPABJICHHS
JIeTaTeIbHBIMM aNlapaTaMd II0 YacTOTHBIM XapaKTEPHUCTHKAM HX JHHAMUYECKOH djkecTKocTH. IlpuBeneHbl AMHAMUYECKas MOJENb pPadoThI
T'HAPOMEXaHUYECKHX CIEAALIMX PYJIEBbIX IPUBOJIOB B CUCTEME YIPABIICHUS JIETATEILHOTO ammapaTa 1 METo/bl UX JuHeapu3auuu. C UCHOIb30BaHHEM
YaCTOTHBIX METOOB TCOPHU aBTOMATHYECKOr'0 YIPaBJICHHS IPOBECHA OLCHKA IMHAMHYECKUX U NPOTHBOGIATTEPHBIX CBOWCTB PYJIEBBIX NPHUBOIOB
PaHHUX KMHEMAaTHYeCKUX cXeM. I1oaydeHbl KPHUTepHH OLICHKH yCTOWYMBOCTH PYJIEBOrO NPHUBOJA IO €ro aMIUIUTYJHO-4aCTOTHOH XapaKTEPHCTHKE
JIMHAMHYECKOM JKECTKOCTH, @ TAKKE KPUTSPUH OLICHKH NPOTUBO(IATTEPHBIX CBOIHCTB PYJICBOI'0 MPUBOJA IO €ro (Ja304acTOTHOH XapaKTEPHCTUKH €ro
JIMHAMHMYECKOHN KeCTKOCTH. CJieaHbl BBIBOABI OTHOCUTEIIBHO YJIYUIIEHUS JUHAMUYECKUX CBOIMCTB PYJIEBOTO IPHBOJA 32 CET MCIOJIb30BAHUS CXEMBI
HPHBOJIA C 1EPEBEPHYTON KMHEMATHKOMH.

KiroueBble ci10Ba: riuIpOMEXaHMUCCKHI CIEISIIMN PYJIEBOI IPUBO, CUCTEMA YIPABICHHUS, JIETATSIILHBIN anmapaT, JMHAMHUYECKUEe CBOMCTBA,
JIMHAMHYECKasi )KECTKOCTh, CTOMKOCTb, MPOTHBOGIIATTEPHbIE CBOICTBA.

VK 621.646.45: 621.05: 621.454.2

YTOoYHEeHHBIH pacyeT TUHAMHYECKHX MapaMeTPoB ra3a B mapoodaiione / C. A. llleBuenko, A. JI. I'puropses, M. C. Crenanos // Bicuuk
HTVY «XIIl». Cepis: I'igpaBniuni Manmuu Ta rigpoarperati. — Xapkis : HTY «XIIl», 2015. — Ne 45 (1154). — C. 32-40. — bubauorp.: 8 Ha3B. —
ISSN 2411-3441.

BBIMONHEHO yTOYHEHHE 3aMKHYTOH ANCKPETHO-KOHTHHYAJIbHOM MOJEIH HMHEBMOCHCTEMBI 3allyCKa PaKeTHOrO [BHMIATeNsl, YYUTHIBAIOLICE
MHEPLHOHHOCTh 'a3a NPH ero HeCTAlMOHAPHOM BBIITYCKe M3 HIapoOaiuioHa. Yka3aHHBIH 3pdekT MoaenupyeTcs IpH HCIOJIb30BAHUU IIPHBEICHHON
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maccel rasa. Briepsble muis nonoctu cdepuyeckoil popMsl pa3paboTaH MeTOA pacuéra MpUBEICHHOM MAacChl U MOIYy4YEHbl aHAIMTHYECKHE (OPMYJIbI,
yI00HBIE TSt IpakTUKH. [I0Ka3aHo, 4TO yuer HHePLUOHHOCTH I'a3a B TOPJIOBUHE U IITYLEPE MApOOasIOHa H3MEHSET YaCTOThI KOJICOAHHUI CHCTEMBI U
yay4qmaeTr CXOAUMOCThb paC‘-léTHle U SKCIICPUMEHTAJIBHBIX JaHHBIX. PaSpaGOTaHHbIﬁ MaTeMaTM'-{eCKMﬁ arnrmnapaTr HCIOJB3YETCA I YTOYHCHHUA
pacuerHoi GopMyJibl KO HUIIMEHTa TEIIOOT/IAuH OT ra3a K CTEHKaM OaJlioHa.

KirroueBble cJ10Ba: )KUAKOCTHBIA PAKETHBIN ABUraTellb, IHEBMOCKCTEMA 3allyCKa, JMCKPETHO-KOHTHHYAJIbHAsL MOJIe/Ib, IMHAMUYECKHI aHaun3,
IPHUBEICHHAs Macca ra3a, TeMI000MeH CO CTEHKOH.

VK 621.224

Oco0eHHOCTH Pafoyvero mpouecca paauaibHO-0CeBbIX IHAPOTYPOMH Ha Bbicokue Hamopol / O. B. Ilorerenko, E. C. Kpyna // Bicuuk
HTVY «XIIl». Cepis: I'igpaBniuni Manmuu Ta rigpoarperati. — Xapkis : HTY «XIIl», 2015. — Ne 45 (1154). — C. 41-46. — bubauorp.: 7 Ha3B. —
ISSN 2411-3441.

PaccmarpuBaroTcst 0COOCHHOCTH paboYero mporecca BBICOKOHANOPHBIX PAAHalbHO-OCEBBIX T'MAPOTYPOWH, HPHYHMHBI MOTEPh JHEPrUH B
HOJBOSIIIIMX OpPraHax W B KaHajax pabodero xojeca, a TAKXKE aHAIU3UPYIOTCS COBPEMEHHBIC METOIbl MaTEMaTHYECKOrO MOJECIHPOBAHMS ITOTOKA.
HccnenoBana BUXpeBasi CTPYKTYpa MOTOKA B MOABOJAIIMX OpraHax U B paboueM Kojece BbICOKOHAIIOPHBIX THAPOTYPOUH U IPUUUHBI, BIUAIOIME HA
HECTAaLHOHAPHOCTh MOTOKA. [IpeyioKeHbl HarpaBJIeHHs! COBEPILICHCTBOBAHHS IPOTOYHBIX YaCTEH paJfanbHO-0CEBBIX THAPOTYPOHH.

KuioueBble ci10Ba: ruapotypbuna, pabodee Koneco, ClupaibHas kKaMmepa, Harop, MOIHOCTb, IIOTEPH SHEPrHH.

VK 621.224

CuHTEe3 MeXaTPOHHOI'0 THAPONPHBO/IA Pafoyero Kojeca ruapoTypounst / 3. 5I. JIypee, A. . Iacwok, B. A. Byarakos, JI. H. Ilexmucrpo,
E. H. Ilenra // Bicuuk HTVY «XIIl». Cepist: I'inpaBmiuni mammuu ta rigpoarperatu. — XapkiB : HTY «XIII», 2015. — Ne 45 (1154). — C.47-52. —
bubmuorp.: 10 Ha3s. — ISSN 2411-3441.

Hccnenyercst pabounii mporecc MEXaTpoOHHOIO MHPOIPHBO/IA paboyuero Kojieca Ha OCHOBE YCOBEPIICHCTBOBAHHON MaTeMaTHYSCKOW MOICIIH.
VYiyduieHue mokasartenell KauecTBa JAMHAMUYECKMX XapaKTEPUCTHK OOECIEYeHO BBOAOM B YCTPOMCTBO ympaBieHus aByx IIMJI-peryisropos c
nuddepeHIHanbHBIM H30POMHBIM KaHAJIOM HacTpoik. OTpaboTka MajbIX EPEMELICHHUH TOPLIHS CEPBOMOTOPA (MaJbIX YIJIOB IOBOPOTA JonacTeil)
C ﬂOCTaTO‘{HOﬁ A1 TIPAKTUKU TOYHOCTBIO JOCTUTHYTa IIYTEM IIOCTAHOBKU M PCHICHUA 3adadyd AWHAMHYECKOIO CHHTE3a KOPPEKTUPYIOLIETO
ycTpoiicTBa. 3HaYE€HHsl CHHTE€3MPOBAHHON KPUBOM BBOJATCS B IPOrPAMMHOE 00€CIICYEHUE KOMITBIOTEPHON CUCTEMBI U B TIpoLiecce paboThl MOCTYNAIOT
B InponopunoHanbHbelii kanan [IM]], npeBpamias ero B KOppEeKTUpyrOllee yCTpoWcTBO. IIpy 3TOM OJHOBPEMEHHO [OCTUTHYTa WHBAPUAHTHOCTH
pabouero mpoiecca OTHOCHTEIBHO BPEIHOTO BIMSHHS YBEIMYCHHUS Ia30Co/IepKaHus B ABYX(a3Hoii paboueii sxuakoctu a0 15 %.

KiroueBble cjioBa: MaTemMaTHdeckas MOJIENIb, MEXAaTPOHHBIH T'HAPONPUBOL, pabouee koseco, [IMJI-perynsitop, MOBOPOTHOJIONACTHAS
TUAPOTYpOHHA, KOPPEKTHPYIOLIEe YCTPOMCTBO, ONTHMH3ALIHsI, CHHTE3.

VK 621.225.001.4

MaremaTnyeckasi MoJeJdb pPafo4YnX NMpPOLECCOB PACNpeNeTHTETbHON CHCTEMBbI FMAPABIMYECKOr0 BpamiaTessi MJIaHeTapHOro THma /
A. W. I1anuenko, A. A. Bosiomnna, U. A. Ilanyenko, 1O. I1. O6epunxun // Bicaux HTY «XI1I». Cepis: I'ixpaBniudi MaIIuHy Ta rigpoarperatu. —
Xapkis : HTY «XIII», 2015. — Ne 45 (1154). — C. 53-59. — bu6nuorp.: 17 na3s. — ISSN 2411-3441.

Pa3pabotaH MareMaTHYeCKHl ammapaT M ajirOpUTM pacdera, I[103BOJISIOIIHE ONPENCIUTh B3aHMOCBS3b TI'COMETPHYECKHX IapaMeTpoB
pachpeneInTeNnbHON CHCTEeMBl M BBIXOAHBIX XapaKTepPUCTHK THAPOBpaLiaTes IUlaHeTapHoro tuma. [IpencraBieHo Gosee MONHOE MaTeMaTHYECKOE
OIMCaHHE IPOLIECCOB, MPOUCXOASAIIMX B PACIPEACIUTEIBHOH CHCTEME HENOCPEJCTBEHHOIO THIIA, MO3BOJIAIOIIEE HCCIEN0BAaTh CTATHYECKHE H
JMHAMHYECKEe XapaKTEePUCTUKH THIPOBpAILIATENs] IUIAHETAPHONO THIIA, PAabOTAlOIIEro B COCTaBe IHApoarperara, C Y4eroM BIIHSHHS Ha HEro
KOHCTPYKTHBHBIX OCOOCHHOCTEH pacHpeneniTeNbHON CHCTEMBI.

KiroueBble cjI0Ba: BBICOKOMOMEHTHBI THJPOBpAllaTeNlb IUIAHETAPHOTO THIA, paclpejeluTe]bHas CcUcTeMa, pabodnme Npolecchl,
MaTeMaTH4eCKasi MOJelIb, FEOMETPHICCKUE [IaPaMETPbl, BEIXOJHBIC XapaKTEPHCTUKH.

YK 621.224

IIpumeHeHue 0.10YHO-HEPAPXMYECKOTO0 MeTOJa JIsl ONpeAesieHUs] THAPOAMHAMMYECKHX XAPAKTePHCTHK 00PATHMBIX T'MAPOMAINUH /
B. 3. ipankoBcknii, K. C. Pe3Basi // Bicuuk HTY «XIIl». Cepis: Iimpasniuni Mammnu Ta rigpoarperatd. — Xapki : HTY «XIll», 2015. —
Ne 45 (1154). — C. 60—63. — bubnuorp.: 5 Ha3B. — ISSN 2411-3441.

IpencTaBieH mMoaxo/ K UCCIEOBAHUIO NPOTOYHON YaCTH PajiMaIbHO-OCEBbIX I'MIPOMAILMH HA OCHOBAHUM MaTEMAaTHYECKOTrO MOJEIMPOBAHUS
pabouero mpouecca. OnpeznesieHbl IPEeUMyIecTBa OJI0YHO-MEPAPXUIECKOr0 MOAX0Aa HA CHCTEME MHOTOYPOBHErO OIMCAaHHs pabodyero mporecca.
Ipencraiena obmas CTPyKTypa MaTeMaTHYECKOrO OMMCAHUS C MOMOIIBI0 Ge3pa3sMepHbIX KO3(DGUIHEHTOB. A Takke IpHBeAeHa OJIOK-cxema i
JIBYX PEKUMOB PaOOThI TMAPOMALINHbI U aJTOPUTM IS OOILEro Cilyyasi pacyeTa NPOCTPAaHCTBEHHOIO T€UEHUS KUIKOCTH.

KiroueBble €10Ba: HACOCHBIH PEXHM, TYpPOMHHBIH PEXKHM, MPOTOYHAS YaCTh, MATEMATHUECKasi MOJIENb, OAJIAHC SHEPIrUH, IOTEPU YHEPrUH,
AITOPUTM, 00BbEMHAsT MOJIEIIb, TEICHHE KU IKOCTH.

YK 621.224.24

JKCNepUMEHTAIbHbIE HCCIeJ0BAHUSA KPYTHAIIMX MOMEHTOB HA JIONATKAX HANPAaBJSAIOLIEro anmapara od6paTHMoOil rMApoOMAalIMHbI /
II. C. 3aBpsiiioB, 0. M. KyxrenkoB // Bicuuk HTY «XIIl». Cepis: 'igpamiuni mamunu Ta rigpoarperatd. — Xapkis : HTY «XIII», 2015. —
Ne 45 (1154). — C. 64—67. — bubnuorp.: 6 Ha3B. — ISSN 2411-3441.

IpencTaBieHbl pe3ysbTaThl HCCIEAOBAHUMI CTATUUECKOH M JMHAMUYECKOH COCTABIIIOLIMX KPYTSAILEr0 MOMEHTA HA JIONATKaX HaIpaBIISIOLIET0
anrmapaTa MOJEJIbHOH 00paTUMOH TMIPOMAILHMHBI B I10JI€ YEThIPEXKBAAPAHTHON XapakTepuCTUKH 11 ycnoBuil JJHectposckoit TADC, npoBeeHHbIE B
I'TJI BAT «Typb6oarom». IlpoBereH aHayik3 ypOBHEH aMIUIATY[A COCTABJIAIONIMX KPYTSIIErO0 MOMEHTa, YacTOT AMHAMHYECKOW COCTABIISIOIICH,
OIIpE/IENIEHbl HANPaBJICHUs AHCTBUSI MOMEHTA, JaHbl PEKOMEHALMH 110 BBIOOPY JIEBOH JIMHUM OIPAHUYEHUS 110 MOIIHOCTH B TYPOMHHOM PEXHUME IS
HCCIIEAYEeMO THAPOMAIIIHHBI C [[eIbI0 YMEHbIICHHS BO3MOXKHBIX BUOPALHI JONATOK HANPABIISIIOIIErO amapaTa.

KiroueBble caoBa: MojenbHas oOpaTMMasi MAPOMALINMHA, JIONATKH HANPABILIOLIEro amrapara, HACOCHBIM DPEeXUM, TYpPOMHHBIH DPEXHM,
T'UAPOIMHAMUYECKUH KPYTAILINA MOMEHT, TEH30METPUUECKUI CIIOCO0, YHUBEpPCalbHAs YETHIPEXKBAAPAHTHAS XapaKTEPUCTHKA.

YK 621.24

IToBbIlIeHNE YHEPreTHYECKNX KauyecTB Typoodypa / M. b. MapaxoBckuii, A. H. I'aciox, M. M. Ky3nenosa // Bicuuk HTY «XIII». Cepist:
ligpaBniuni Manmuy Ta rigpoarperatu. — Xapkis : HTY «XIIly», 2015. — Ne 45 (1154). — C. 68—71. — bubmuorp.: 10 Ha3B. — ISSN 2411-3441.

IIpennoxkena matematudeckas Mojeib pabouero npouecca TypOUHBI, MO3BOJIIOIIAS NPOU3BOAUTH HMPOTHO3HYK OLIEHKY 3HEPreTH4ecKHX
Ka4deCcTB Typ606ypa, a TAKXE OLICHUTH BIIMAHUEC TOYHOCTH H3IOTOBJICHHA JIOIIACTHBIX CHCTEM l'[pOTO'-{HOﬁ YacTh Ha DHEPreTUYCCKUE Ka4deCTBa
TypOuHBL. MartemMaTndeckass MOJENb IO3BOJSCT ONUCHIBATH PabOuYMii MPOLECC B MPOTOYHOW YacTH C PA3jIMYHOM CTEHECHBIO JCTalM3alliH, B
3aBUCUMOCTH OT CTaAHUH IIPOCKTUPOBAHHUS.

IpousBeneH aHaiM3 BIMSHHS BBIXOAHOrO yria jomacreil pabdodero xoneca na KIIJ{ Typ6o6ypa, coOpaHHOro n3 pabodux Kojec, HMEOIIHX
HEOOJIbIINE OTKIOHECHHS.
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KiroueBble ciioBa: Typ60oOyp, dHepreTHdeckas XapaKTepHCTHKA, MaTEeMAaTHYECKasi MOJENb, IIPOTOYHAs YacTh, MPOCTPAHCTBEHHAS PEIIeTKa,
BBIXOJIHOM yrou1 jionacreid pabouero koseca.

VK 622.245.7

TexXHOJIOTHS yIadeHUs] KUTKOCTH U3 IKCIUIYAaTAIHOHHOM KOJIOHHBI riy§okoii ckBaxkunbl / JI. B. Peimuyk // Bicauk HTY «XIII». Cepist:
ligpaBniuni Manmuy Ta rigpoarperatu. — Xapkis : HTY «XIIl», 2015. — Ne 45 (1154). — C. 72—75. — bubnuorp .: 7 Ha3B. — ISSN 2411-3441.

IIpoBeneHHbIi aHaMM3 (AKTOPOB, BAMAIOLIMX HA KAUECTBO OCBOCHHS M HCCIENOBAHUS CKBaXHH. [IpenoxeH crocod ymaneHus >KHIKOCTH U3
9KCIUTyaTalIOHHON HenephopupoBaHHOH M nephOpUPOBaHHON KOJOHH IIyOoKoi ckBakuHbl. [IpuBeneHHas cxema o0ycTpoiicTBa ycThs M 3a00s
CKB)XMHBI TPH YHAJICHHH JKMAKOCTH U3 OKCIUIYaTallHOHHOH Hemnep(pOpHPOBAHHON KOJOHHBI M TEXHOJOIMs YOAJCHUS IKUAKOCTH U3
IKCIUTYaTaLOHHON MephOpHPOBaHHON KOMOHHBL. ONHMCAHHBIA MOPSANOK H3BATHS BHYTPCHHEH KOJOHHBI JU(TOBBIX TPYO M3 CKBAXKHHBI IMOCIE
yIAICHUs! )KHKOCTH U HOJIydeHHs IPUTOKA (GuIron/a npu neppopupoBaHHO# IKCIIITyaTalIMOHHOM KOJIOHHE.

KiioueBble ci10Ba: CKBa)XKHHA, JKHIKOCTb, IKCIUIYaTal[lOHHAs KOJOHHA, JU(TOBBIC TPyOBl, BHYTPUTPYOHOE MPOCTPAHCTBO, KOJIBLIEBOE
IPOCTPAHCTBO, OOPATHBIN KJIAIIaH.

VK 621.224

OcoGeHHOCTH YNCJIEHHOT0 MO THPOBAHUS TeUEeHNUs BSI3KOMH KUAKOCTH B KaHAJIAX MOTPY:KHBIX JIONACTHBIX HACOCOB HU3KOI U cpexHeil
obicTpoxoanoctn / H.T'. IlleBuenko, A.JI. Ilynpuk, JI. P. Paguenko // Bicuuk HTY «XIIl». Cepis: I'inpaBiidni MammHu Ta rigpoarperatu. —
Xapkis : HTY «XI1I», 2015. — Ne 45 (1154). — C. 76-81. — bubnuorp.: 12 na3s. — ISSN 2411-3441.

IlpoBenen aHanu3 ocoOEHHOCTEH pabodero mpomecca W YHCICHHOIO MOJCIMPOBAHHS TEYCHHS BS3KOH KUAKOCTH B CTYIECHH IOTPY)XXHOTO
LEHTPOOKHOro Hacoca ¢ Kod(duuueHToM ObICTPOX0AHOCTH ng = 100. [{aHbl peKOMEHIALMU 110 BBIOOPY MOIEIH TypOYJIEHTHOCTH U IIOCTPOCHHIO
pacueTHoi ceTkH. BbInosHeHo TpexmepHoe MozenupoBaHue 1noroka ¢ nomouibo ANSY S CFX. ITonyueHHble HHTErpajibHblE XapaKTEPUCTUKU Hacoca
OIHAS5-80 xopo1io coriacyroTces ¢ 3kcriepuMeHToM. [1puBeieHa Bu3yain3aius pe3ybTaToOB PacyeTa B IPOTOUYHON YACTH CTYIICHHU.

KiroueBble cj0Ba: LCHTPOOSKHBIH Hacoc, pabodee KOJIECO, HANpPaBJISIOLINK amnmapar, CTYINEHb HAcoca, TCUCHHE BS3KOM SKHIKOCTH,
MaTeMaTH4ecKas MOJIEb, MOZIEIb TYPOYJICHTHOCTH, MHTETPaJIbHbIE XapaKTEPUCTUKH.

YK 539.3

AHaIN3 HanpsiKeHHO-1e()OPMHUPOBAHHOTO COCTOSIHMSL OOJIMIOBKH CTaJie:Ke1e300eTOHHOH CHUPaJbHOIl KaMepbl T'HMAPOTYPOUHBI
PO310-B-600 npu ruapoucnsitanun / K. H. Pouslii, A. B. Iymmn // Bicauk HTY «XIIl». Cepist: 'igpaBniuxi MamuvHu Ta Tifgpoarperatd. —
Xapkis : HTY «XI1I», 2015. — Ne 45 (1154). — C. 82—85. — bubunuorp.: 8 Ha3s. — ISSN 2411-3441.

Co3pana maremaTuyeckas Mojenb s uccnenoBanus HJC y3na «cratop-cnimpanbhas kamepa» PO310-B-600 cornacHo pa3paboTaHHOH cxeme
THJIPOUCIIBITAHUS. Pe3ynbTaThl BBINOJIHEHHOrO YicieHHOro uccienoanuss MKD nosBosmim BoisiBuTh ocobennoct HJ[C y3na «craTtop-crimpaibHas
kamepay» ruaporypounsl PO310-B-600 mipu ruppoucrbiTaHid. BbISIBICHBI 30HBI JIOKAIW3alWK HanpshkeHud. OmpeneseHo BIMSHHE Ha YPOBEHb
HaIpsHKEHUH KOHCTPYKTUBHBIX ocobeHHocTel. [IpoBesieHo cpaBHEHUE YPOBHS HAIIPSHKEHUH B OOJIMIIOBKE CIIMPATIBbHON KaMepbl P I'MPOUCIIBITAHUI
¥ B 00CTOHHPOBAHHOM COCTOSIHHH.

KiroueBble ciioBa: TypOHHA, CTajekene300€TOHHAs COUpajbHAas KaMmepa, CTAaToOp, THAPOUCIBITAHHE, METOJ KOHEYHBIX JJIEMEHTOB,
MaTeMaTH4ecKast MOJIEJb.

YK 539.3

OnbIT 00cjenoBanus 3aKJagHbIX yacTeil mpu moaepHmsamun '9C u FADC / C. B. ApremoBa, B. H. 3apxuna, H. A. WnbuueBa //
Bicuuk HTVY «XIIl». Cepis: I'igpaBniuni Maumunm Ta rigpoarperat. — Xapkie : HTY «XIIl», 2015. — Ne 45 (1154). — C.86-89. —
bubnuorp.: 6 Ha3B. — ISSN 2411-3441.

Crneunamucramu ITAO «TypGoarom» pa3paboTaHa NporpaMma HaTypHOrO OOCICAOBAHUS 3aKJIAJHBIX YacTed T'MAPOTYPOHH, KOTOpbIC
orpaboTaii HOPMAaTHBHBIA pecypc, npopaboraB 45-b u Oosiee jer. [Iporpamma periaMmeHTHpyer o0bEM O00CICIOBAHUS U MOPSIIOK KOHTPOJIS
OJIECMCHTOB IIPOTOYHOr0 TpaKTa, OLEHKY HX TEXHHUYECKOIO COCTOSHMA W Ha3HA4YCHUEC HCOGXO):U/IM]JIX PEMOHTHO-BOCCTAHOBUTEIIbBHBIX pa60T.
IporpamMma HaTypHOro 00C/ICJOBaHHS 3aKIaAHBIX YaCTel ITHAPOTYPOUHBI pealn30BaHa IPH MoaepHH3auun ruapotypous Hosocubupekoit I'DC.

KiioueBble c10Ba: MOICPHHU3ALMS, THAPOTYPOMHA, 3aK/IaAHbIC YACTH, IPOrpaMMa 00CIIeI0BAHHS, IOBPEKICHHS, KOHTPOJIb.

YK 621.22

MaremaTuyeckasi MojJe/b YCOBEPIICHCTBOBAHHOIO racuteasi myiabcaumii nasiaenuss / II. H. Anapenxo, O.B. ImuTpuenko,
M. C. Ceunapenxko // Bicaux HTY «XIIl». Cepist: I'igpaBniuni Mammau Ta rigpoarperatu. — XapkiB : HTY «XIIl», 2015. — Ne 45 (1154). —
C. 90-94. — bubsuorp.: 10 Ha3e. — ISSN 2411-3441.

Pa3paborana MaTeMaTH4YeCcKasi MOZEINb yCOBEPIICHCTBOBAHHOIO MFACUTEIS MYJIbCALIM JABJICHHS C aBTOMATHYCCKOMN MOACTPONHKOI TapaMeTpoB B
6e3pa3MepHBIX KOHCTPYKTUBHBIX MapaMerpax. Onucansl 0COOCHHOCTH €ro KOHCTPYKTHBHOI'O MCIIONHEHHS M IIPUHIUI paboTsl. PaccunTaHbl 3HAYCHUS
ero kod(UUMEHTAa TalICHHS W KPUTepUH: OOOOLICHHBIN TralleHUs IyJbcalui AaBIeHHs W MaccorabapuTHbId. [IpemioxeHo HCIOIB30BATH
0000ILEHHBII KPUTEPUH TallleHHs MyJIbCALMil JaBICHUS IPH MHOIOKPUTEPUATIBbHOH ONTHMH3ALMU B KayecTBE OCHOBHOro. OGOOIICHHbINH KpUTEpHil
TalleHus IyJbCallui JaBJIEHUS U MaccorabapuTHBIA 1enecoo0pasHO MCIOJIb30BaTh Il CPABHEHMS IOKa3aTesell TEXHUYECKOro YpOBHs racuresnei
Pa3IMYHBIX THIIOB.

KiioueBble cioBa: MaTeMaTHueckas MOJEb, TacHTENb IyJIbCaluil, K0P HIMEHT raumeHus, Oe3pa3MepHbIC MapaMeTpbl, ONTHMH3ALM,
KpUTepHH 3P (HEKTHBHOCTH.

VIK 621.311.25

MaremaTnyeckue MOJeJIH CHCTeM W 0GOPYAOBAHHSI JIHEProGJI0KOB IEKTPOCTAHIMIA /151 ABTOMATH3HPOBAHHOIO YIPABJIEHUS
pexumamu ux skcmuyatanuu / J{. U. Kyxtun, A. B. Epumos, T. B. Iloranuna, T. A. I'apkyma // Bicauk HTY «XIII». Cepis: T'igpasmiuni
MaluHH Ta rigpoarperatu. — Xapkis : HTY «XIII», 2015. — Ne 45 (1154). — C. 96-104. — bubnuorp.: 74 Ha3B. — ISSN 2411-3441.

PaccMOTpeHbl MaTeMaTHYeCKHE MO IAapOreHEpaTOPHBIX M PEaKTOPHBIX ycTaHOBOK ADC M HMX BCIHOMOraTeIbHOr0 00OpYIOBAaHHS,
napoTypOuHHbIX ycTaHoBok ADC 1 TOC, Termnoo6MeHHOro 000py10BaHUs CHCTEM pereHepainy, KOHACHC ALK 1 Termtodukauy sHeprodiokos ADC
n TOC. IlokazaHa HEOOXOAMMOCTb COBEPILICHCTBOBAHMS MAaTEMAaTHYECKUX MOJENEH CHCTEM M 00OpYyIOBaHMS HEProOJOKOB 3JIEKTPOCTAHLMH Ul
AaBTOMAaTU3HUPOBAHHOI'O YIIPABJICHUS PEKUMAMU UX 3KCIUIyaTalluy, 4YTO A€JIa€T aKTyaJlbHBIMA pa3pa601‘1<14 1 YCOBEPILICHCTBOBAHUE MATEMATUICCKOI0O U
ITOPUTMHYECKOr0 00ECIey eH1sl, KOTOPOE OTBEYACT 38 aBTOMATH3AL[MIO CHCTEM yIpaBiieHus sHeproosiokos ADC u TOC.

KiioueBble ci10Ba: MaTeMaTH4YeCKast MOJEIb, CHCTEMbI 000PyI0BaHHs1, aBTOMATU3HPOBAHHOE YIIPABICHUE, AJTOPHTM, IHEProOJIOK, JEKTPOCTAHLIUSL.

YK 621.225

MeToauKka AMATHOCTUKH M HACTPOIKHM IMIPaBJIMYecKHUX cHcTeM TecTepoM ruapasimueckum TI-200 / A. H. ®@arees, T. C. Cansbira,
A. B. Kpacuiabuuk, A. B. Epémun // Bicuuk HTY «XIII». Cepis: I'inpaBniuni Mammnu Ta rigpoarperatd. — Xapki : HTY «XIIl», 2015. —
Ne 45 (1154). — C. 106—110. — bubsuorp.: 6 Ha3s. — [ISSN 2411-3441.

PaccMOTpeHbl OCHOBHBIE 3a/laud  JMAarHOCTUKM THAPABIMYECKUX cucTeM. llpenyararoTcst TUIOBBIE MOCIEJOBATEILHOCTH —IOMCKA
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HEHCIIPAaBHOCTEH T'MIPOCHCTEMBI M €€ KOMIIOHEHTOB ¢ momouipio ruaporecrepa TI-200. PaccMOTpeHbI CXeMbl MOJAKIIOUEHHS THAPOTECTEpa M
HIOCJIE/IOBATEIbHOCTH AEHCTBUH NpPU TECTMPOBAHMM HACOCA, MPEIOXPAHUTEIBHOrO KJIAallaHa, T'MAPOPACHPENENUTENs, TECTUPOBAHUM M HACTPOHKU
ruapocucTemsl ¢ nomoupto "T" coenunenus. IlpencraBiieHbl CpaBHUTENbHBIE XapaKTEPUCTUKH (3aBUCUMOCTb PacXo/a OT BEJIMYMHBI JABICHUS) IS
HCIpPaBHOro U fedekTHOro HacocoB. IIpuBeneHHas: METOMMKA AHATHOCTHPOBAHMS M HACTPOUKH 3JIEMEHTOB THIPOCHCTEM MIPEAIIONIAraeT MHHUMAJIbHOE
BMEIIATEIbCTBO B THAPOCHCTEMY, O€3 JEeMOHTa)ka BXOJSIIEro B Hee TIuapaBiMueckoro obopynoBanus. Ilpumenenue ruaporecrepa TI-200
HCKJIFOYaeT HeOOXOMMOCTh B JOPOrOCTOSIIIMX CIELHATbHBIX CTEHAAX ISl IIPOBEICHHS OOJBIIMHCTBA JHATHOCTHYECCKHUX U PEryIHPOBOYHBIX PaboT.

KiroueBble ci10Ba: JUarHOCTHKA THApocucTeM, Tectep ruapasindeckuii TI'-200, TecTupoBaHre HACOCOB, TECTUPOBAHHE MPEIOXPAHUTEIBHBIX
KJIallaHOB, TECTUPOBaHUE ruapopacnpenenureneit, "T" coenuHeHue.

ABSTRACTS

UDC 621.24

Positional hydropneumaticunits / M. V. Cherkashenko, T. S. Salyha, O. M. Fatyeyev, N. M. Fatieieva, L. R. Radchenko // Bulletin of NTU
"Kh PI". Seri es: Hydradic mac hines and hydrowits. — Kharkiv: NTU'Kh PI",2015. - No 45 (1154). —P. 4-8. — Bibliogr.: 6. — ISSN2411-3441.

The principles discrete and digital-analog control hydropneumaticunits of technological equipment was describe. It can be used in the
development of regulators turning vanes guide vanes of hydraulic turbines and hydraulic equipment, hydraulic unit in the press-forging equipment,
hydropneumaticunits of machine tools and industrial robots and other automation objects too.

The proposed structure and the way we design, built on the principles of discrete control, has important advantages, as synthesized circuits
contain simple discrete hydropneumatic equipment.

These principles lead to the construction schemes with high positioning accuracy, minimal hardware cost. Therefore it is have significant
advantages.

Keywords: hydropneumaticunits, positioning, scheme, synthesis, minimum, automation objects.

UDC 621.224

The numerical investigation of fluid flow in the flow part of Kaplan turbine PL20 Kremenchugskaya HPP / A. V. Rusanov,
A. V. Lynnyk, P.N. Sukhorebryi, O.N. Khoryev, D. Yu. Kosianov // Bulletin of NTU "KhPI". Series: Hydraulic machines and hydrounits. —
Kharkiv : NTU "KhPI", 2015. — No 45 (1154). — P. 9-15. — Bibliogr.: 5. — ISSN 2411-3441.

The results of numerical investigation of spatial flow of viscous incompressible fluid in flow part of Kaplan turbine PL20 Kremenchugskaya
HPP are shown. Fluid simulation has been carried out on basis of numerical integration of the Reynolds equations with an additional term containing
artificial compressibility. The differential two-parameter model of Menter (SST) is applied to take into account turbulent effects. The numerical
integration of the equations is carried out using an implicit quasimonotone Godunov scheme of second-order accuracy on space and time.
Discretization of the investigated flow part has been made by using unstructured grid with hexagonal cells, with a total of about 4,5 million. The
calculations have been conducted by means of the software system IPMFlow, developed at the IPMach NASU. Analysis of flow pattern and the
averaged parameters in the typical cross-sections of spiral case, wicket gate, runner and draft tube is given in the article. The dependence of energy
losses in all flow part elements of Kaplan turbine upon operation conditions at maximum setting angle of the runner blade ¢ = 35° is shown.

Keywords: numerical modelling, viscous flow, flow part, Kaplan turbine, energy loss, software system.

UDC 621.165

Numerical analysis of unsteady loads and aeroelastic vibrations of blade row of the turbomachine last stage with taking into account
non-uniform circumferential backpressure/ V.1. Gnesin, L. V. Kolodyazhnaya, R. Rzadkowski // Bulletin of NTU "KhPI". Series: Hydraulic
machines and hydrounits. — Kharkiv : NTU "KhPI", 2015. — No 45 (1154). — P. 16-19. — Bibliogr.: 8. — ISSN 2411-3441.

There performed the results of numerical analysis of the aeroelastic behaviour of a vibrating blade row of the turbine stage in a three-
dimensional flow of an ideal gas, taking into account non-uniform of the pressure distribution in the circumferential direction. A numerical method is
based on the solution of the coupled problem of the non-stationary aerodynamics and elastic vibrations of blades for non-stationary spatial gas flow
through the blade rows of the last stage axial turbine.

3D ideal gas flow through the turbine stage with periodicity on the whole annulus is described by unsteady Euler equations in the form of
conservation laws, which are integrated with use of the explicit monotonous finite-volume Godunov’s difference scheme and moving hybrid H-H grid.
The stator H-grid and rotor external H-grid remain unmoving during the calculation, while the rotor internal H-grid is rebuilt in each iteration
according to each rotor blade moving, so that the external points remain unmoved, but points on the blade surface move connected rigidly with blade.

The structure analysis uses the modal approach and 3D finite element model of a blade.

It is shown that non-uniform circumferential pressure distribution affects on the unsteady loads and the regimes of the blades vibrations.

The presented method for solution of coupled aeroelastic problem allows to prognose the amplitude-frequency spectrum of blade oscillations in
gas flow including the forced vibrations and self-exited oscillations (flutter or autooscillations).

Keywords: numerical analysis, ideal flow, stage axial turbine, autooscillations, coupled problem, unsteady load.

UDC 539.3

Estimation of remaining operation life and longevity of metal-intensive structures of Dniprodzerzhynsk HPP hydraulic turbine
PL20/661-B930 water passage / O. V. Lynnyk, O. N. Zelenskaya, T. F. Medvedovskaya, 1. Ye. Rzhevskaya, Ye. A. Strelnikova // Bulletin of
NTU "KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU "KhPI", 2015. — No 45 (1154). — P.20-25. — Bibliogr.: 7 —
ISSN 2411-3441.

The regulatory document "Calculation of residual operation life of HPP and PSP turbine water passage elements. Instructional guidelines"
COVY-H MEB 40.1-21677681-51 is developed, in this document the following is proposed: methods for the static and dynamic strain-stress state
inspection, estimation of life and longevity of head covers, runners, runner chambers of HPP and PSP units. The existing defects’ influence on the
structure longevity is taking into consideration. The potential theory taken with the finite elements method and boundary element method is applied.
The methods developed in the regulatory document are used for numerical analysis of the strain-stress state and estimation of the residual operation
life of the most metal-intensive structures of the hydraulic turbine water passage, the replacement of these elements presents severe difficulties. These
elements are: covers and linings of runner chambers made of steel grade St3 of hydraulic turbines PL20/661-B-930 of Dniprodzerzhynsk HPP operated
under the conditions of multicycle dynamic stress, the total service life of which after the units’ modernization will constitute not less than 40 years.
The numerical results are obtained, they allow to estimate the hydraulic turbine elements’ life considering actual operating conditions. Design and
actual data on the state of the objects under investigation are compared. The scope of modernization for efficiency guarantees fulfilment and the
guaranteed power generation of modernized hydraulic turbines is proposed.

Keywords: turbine head cover, runner, runner chamber, statics, dynamics, remaining life, longevity.
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UDC 529.735.064

Dynamic properties evaluation for hydraulic follower drive of aircraft control systems by their frequency characteristics and dynamic
rigidity / H. 1. Zaionchkovskyi // Bulletin of NTU «KhPI». Series: Hydraulic machines and hydrounits. — Kharkiv : NTU «KhPI», 2015. —
No 45 (1154). — P. 26-31. — Bibliogr.: 12. — ISSN 2411-3441.

The article shows the possibility of dynamical properties evaluation for the hydraulic follower drive used in rudder drives of aircraft control
systems frequency characteristics of their dynamic rigidity. The paper gives a dynamic model of work for the hydraulic follower drive used in rudder
drives of aircraft control systems, which includes the real rigidity of rudder drive and liquid compressibility in cavities of the drive force cylinder. Has
been given methods for linearization of the obtained dynamic model. Using the frequency methods from automatic control theory the dynamical and
anti-flutter characteristics of hydraulic follower drives with different kinematic schemes were evaluated. The transfer function of dynamic rigidity for
rudder drive was obtained, and using it the frequency characteristics of dynamic rigidity of rudder drives with different kinematic schemes were built.
The article presents the evaluation criteria for stability of the rudder drive by its amplitude-frequency characteristic of dynamic rigidity, and the
evaluation criteria for the anti-flutter properties of the rudder drive by its phase-frequency characteristic of dynamic rigidity. It was reasoned the use in
the aircraft control system of the rudder drive with the reverse kinematic, which has increased stability reserves and anti-flutter properties.

Keywords: hydraulic follower drive, control system, aircraft, dynamic properties, dynamic rigidity, anti-flutter properties.

UDC 621.646.45: 621.05: 621.454.2

Improved calculation of gas-dynamic parameters in spherical tank / S. A. Shevchenko, A. L. Grigoriev, M. S. Stepanov // Bulletin of
NTU "KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU "KhPI», 2015. — No 45 (1154). — P.32-40. — Bibliogr.: 8. —
ISSN 2411-3441.

It has been taken into account the inertia of the gas when discharge from spherical tank is unsteady. This effect has been modeled by using
reduced mass of gas. For the first time the method of reduced mass calculation of the spherical cavity has been developed and suitable for practice
analytical formulas have been obtained. It has been shown that taking into account of the gas inertia in the filler and in the connector of the spherical
tank changes the frequency of system’s oscillations and improves convergence of design and experimental data. The mathematical apparatus, which
has been developed, is used for improving of the design formula for the coefficient of heat transfer from the gas to the tank walls.

Keywords: liquid-rocket engine, pneumatic starting system, discrete-continual model, dynamic analysis, equivalent mass of gas, heat exchange
with wall.

UDC 621.224

Features of working process Francis turbines at high discharge heads / O. V. Potetenko, E. S. Krupa // Bulletin of NTU "KhPI". Series:
Hydraulic machines and hydrounits. — Kharkiv : NTU "KhPI", 2015. — No 45 (1154). — P. 41-46— Bibliogr.: 7. — ISSN 2411-3441.

The article deals with researches of features workflow of high-pressure Francis turbines, the causes of energy loss in the supply elements and
channels of runner.

Is investigated vortex structure of the flow in the water supply element and in the runner of high-pressure hydraulic turbines and factors
influencing the unsteady flow, causing the pressure pulsation and vibration in the end walls defining the flow. Experimental research of the flow in the
spiral, the stay blades and the guide apparatus of the turbine revealed the presence of large-scale vortex formation in the meridional section spiral type
"vortex pair."

Directions of improving the flow of parts Francis turbines that improve their performance and especially efficiency, reliability and durability of
the hydraulic unit. The work presents new type of lead organ with the converging nozzle assembly, combined with the stay blades and the guide
apparatus.

Keywords: turbine, runner, spiral, head, output, energy losses.

UDC 621.224

Synthesis of mechatronic hydraulic drive of hydroturbine runner / Z. Ya. Lurye, A.I. Gasyuk, V. A. Bulgakov, L. N. Tsekhmistro,
E. N. Tsenta // Bulletin of NTU "KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU "KhPI", 2015. — No 45 (1154). — P. 47-52. —
Bibliogr.: 10. — ISSN 2411-3441.

In the article the working process of mechatronic hydraulic drive of the runner is investigated on the basis of the advanced mathematical model.
The improvement of quality indexes of dynamic characteristics is provided with an input into control device of two PID-regulators with the differential
isodromic channel settings. Adjustment of the small displacements of the servomotor piston (small rotation angles of the blades) with sufficient
accuracy for practice is achieved by formulation and solution of the problem of correcting device dynamic synthesis. The values of the synthesized
curve are entered the computer system software and in the process of work they come into the PID proportional channel transforming it into a
correcting device. Simultaneously the invariance of working process is achieved regarding harmful influence of gas content increase in two-phase
working fluid up to 15 %.

Keywords: mathematical model, mechatronic hydraulic drive, runner, PID-regulator, Kaplan turbine, correcting device, optimization, synthesis.

UDC 621.225.001.4

The mathematical model of the working processes in the distribution system of the hydraulic planetary rotator / A.I. Panchenko,
A. A. Voloshina, I. A. Panchenko, Yu. P. Obernikhin // Bulletin of NTU "KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU
"KhPI", 2015. — No 45 (1154) — P. 53-59 — Bibliogr.: 17. — ISSN 2411-3441.

Theoretical studying of the system for the working fluid distribution in the hydraulic planetary rotators has been conducted. This allowed to
define geometrical parameters of the distribution system elements as well as to study their influence on the change in output characteristics of the
planetary rotator. The mathematical model of the working processes, which take place in the distribution system, has been developed. The model gives
an opportunity to research the relation between the system’s geometrical parameters and the output characteristics of the planetary rotator. This makes
it possible to investigate the static and dynamic characteristics of the hydraulic planetary rotor, which works as a part of a hydraulic unit. Moreover the
model application enables to define the influence of design features of the distribution system on its static and dynamic characteristics. The developed
mathematical model is considered to be the basis for the improvement of the calculating and design theory, which allows to define the working
surfaces in the distribution system of the hydraulic planetary rotator.

Keywords: high-torque hydraulic planetary rotator, distribution system, working processes, mathematical model, geometrical parameters,
output characteristics.

UDC 621.224

Application of block-hierarchical method for the determination of the hydrodynamic characteristics of reversible hydraulic machines /
V. E. Drankovskiy, K. S. Rezvaya // Bulletin of NTU "KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU "KhPI", 2015. —
No 45 (1154). — P. 60-63. — Bibliogr.: 5. — ISSN 2411-3441.

The approach to investigation of the water passage of the radial-axial hydraulic machines based on mathematical modeling of working process
is presented. Advantages block-hierarchical approach to the system of multi-level description of the working process is defined. The overall structure
of the mathematical description by means of dimensionless coefficients is presented. In addition, a block diagram for the pump and turbine operating
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modes of the hydraulic machine and algorithm for the general case of the numerical investigation of the 3D flow in the water passage of the aggregate
are presented. The spatial calculation of fluid flow by using of the program complex is described. Features of the calculation in the program
ANSYS-CFX are presented.

Keywords: pumping mode, turbine mode, water passage, mathematical model, energy balance, energy loss, algorithm, volume model, fluid
flow.

UDC 621.224.24

Experimental studies torques on guide vanes reversible hydraulic machine / P. S. Zavialov, Y. M. Kukhtenkov // Bulletin of NTU
"KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU "KhPI", 2015. — No 45 (1154). — P. 64-67. — Bibliogr.: 6. — ISSN 2411-3441.

Reversible hydraulic reliability largely depends on the intensity of the hydrodynamic forces acting on the blades NA. Experimental
determination of the torques on shoulder blades allows you to obtain reliable information for a wide range of operating modes of the hydraulic
machine, including-pump, turbine, counter-braking mode and return pump, which is necessary for the development and design of the blades NA and
the rotation mechanism, as well as to improve the theoretical methods of their determination. The results of studies of static and dynamic components
of the torque on the blades NA reversible hydraulic machine in the universal characteristic for the conditions of the Dniester PSP conducted in GTL
BAT "Turboatom". The analysis of the results obtained in order to identify the mode operating range of hydraulic machines in which there are high
vibration blades NA defined limit line capacity based on the analysis of static and dynamic components of the hydraulic torque on the blades NA. The
article provides an analysis of the frequency of the hydraulic torque.

Keywords: reversible hydraulic model machine, guide vanes that make up the hydrodynamic torque, pumping mode, turbine mode, strain
method, four-quadrant universal characteristic.

UDC 621.24

Improving the energy qualities of the turbodrill / M. B. Marakhovsky, A.I. Gasiyk, M. M. Kuznechova // Bulletin of NTU "KhPI".
Series: Hydraulic machines and hydrounits. — Kharkiv : NTU "KhPI", 2015. — No 45 (1154). — P. 68-71. — Bibliogr.: 10. — ISSN 2411-3441.

A mathematical model of working process of the turbine, enabling a predictive assessment of the energy characteristics of the turbodrill, and to
assess the influence of the manufacturing precision of vane systems on flow-through part of the energy quality of the turbine.

The mathematical model allows to describe the workflow in the flow part, with varying degrees of detail, depending on the design stage.

The proposed method of modeling allows us to assess the impact of deviations of angles of the vane systems taking place at their manufacturing
energy characteristic of the turbine and to investigate the influence of scatter of actual geometrical parameters of a flowing part on the energy quality
of the turbodrill. Analysis of the data shows a significant change in the coefficient of the theoretical intensity and, as a consequence, the efficiency of
the turbodrill with a small change in output angle of a blade system of the impeller.

The results confirm a significant influence of the deviation of the output angle of a blade system of the impeller on the energy qualities of the
turbodrill.

In the assembly of the turbodrill should be a selection of impellers for the specified geometric parameter that will improve the energy qualities
of the turbodrill.

Keywords: the turbodrill, energy characteristics, mathematical model, flow part, spatial lattice, output angle of a blade system of the impeller.

UDC 622.245.7

Technology removal of fluid from the deep hole production string / D. V. Rymchuk // Bulletin of NTU "KhPI". Series: Hydraulic machines
and hydrounits. — Kharkiv : NTU "KhPI", 2015. — No 45 (1154). — P.72-75. — Bibliogr.: 7. — ISSN 2411-3441.

The analysis of factors affecting the quality of research and development wells. These existing methods of removing fluid from the well and call
methods inflow of fluid. A new way to remove fluid from the operational punched and perforated columns deep wells. Present location and
arrangement of the mouth of the bottom hole while removing fluid from the operational technology punched columns and removing fluid from the
operational perforated column. The described procedure for extracting internal column lift pipes from the well after the removal of fluids and get
influx of fluid in the perforated production string. Designated way communication pipe space outdoor column lift pipes from the production string
after removing the inner column lift pipes for the introduction of wells in operation. Analyzed the design of devices for the installation of the bottom of
the elevator pipes.

Keywords: well, liquid, operational column, lift pipes, the in-line space, the annular space, the check valve.

UDC 621.224

Features of numerical modeling flow of viscous liquid in channels of submersible bladed pumps of low and average rapidity /
N. G. Shevchenko, A.L. Shudrik, L. R. Radchenko // Bulletin of NTU "KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU
"KhPI",2015. — No 45 (1154). — P. 76-81. — Bibliogr.: 12. — ISSN 2411-3441.

The analysis of features of working process and numerical modeling of a current of viscous liquid is carried out to steps of the submersible
centrifugal pump with coefficient of rapidity of ny = 100.

Recommendations about a choice of model of turbulence and creation of a settlement grid in flowing part are made. Three-dimensional
modeling of a stream of liquid in the submersible centrifugal pump by means of the program ANSYS CFX complex is executed. Good coordination of
settlement and experimental integrated characteristics of the pump ESP5-80 is received. Visualization of results of calculation of kinematics of a
stream, distribution of speed and pressure is given in flowing part of a step.

Possibilities of use of program production of ANSYS CFX are analyzed on example of calculation of multiphase liquids and the accounting of a
roughness. It will allow predict characteristic of the pump when pumping real liquid during the periods of long operation with high precision.

Keywords: the centrifugal pump, the driving wheel directing the device, a pump step, a current of viscous liquid, mathematical model,
turbulence model, integrated characteristics.

UDC 539.3

Analysis of stress-strain state of steel-reinforced concrete spiral case of hydroturbine PO310-B-600 during hydraulic testing /
O. V. Dushyn, K. M. Rovny // Bulletin of NTU "KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU "KhPI", 2015. —
No 45 (1154). — P. 82-85. — Bibliogr.: 8. — ISSN 2411-3441.

Current regulatory documents include certain provisions related to the issues of calculation and design of large-diameter circular spiral cases for
high heads. Spiral case designs are classified into the following types: a steel spiral case covered with a soft gasket separating the spiral shell from the
reinforced concrete of the turbine block; a composite reinforced concrete spiral case without any deformable gasket between the bearing structure and
mass reinforced concrete of the turbine block where forces are taken up jointly by the steel shell and reinforcement cage; a composite reinforced
concrete spiral case with a deformable gasket at the top, between the bearing composite reinforced concrete structure and mass reinforced concrete of
the turbine block. The used type of design is mainly determined by the value of HD parameter (product of water column height and spiral case inlet
diameter). An overview is given, of the existing numerical methods to analyze the strain-stress behavior of stay ring/spiral case assembly. A
mathematical model is created for stress-strain analysis of stay ring/spiral case assembly of hydroturbine PO310-B-600 according to the developed
hydrotesting pattern. The results of numerical FEM analysis allow detecting of special features of stress-strain behavior of the stay ring/spiral case
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assembly of hydroturbine PO310-B-600 during hydrotesting. Stress localization areas are detected. The influence of design features on stress level is
determined. The spiral case lining stress level during hydrotesting is compared to that with spiral case as concreted.
Keywords: turbine, steel-reinforced concrete spiral case, stay ring, hydrotesting, final elements method, mathematical model.

UDC 539.3

Experience of embedded parts inspection during HPP’s and PSP’s modernization / S. V. Artomova, V. N. Zarkhina, N. A. Ilicheva //
Bulletin of NTU "KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU "KhPI", 2015. — No 45 (1154). — P. 86-89. — Bibliogr.: 6. —
ISSN 2411-3441.

Over the past few years the quantity of HPP’s equipment operating beyond the end of its statutory service life has grown, therefore its piecemeal
replacement and reconstruction are performed. The scope of work on hydraulic turbine reconstruction includes, in addition to replacement, the use of
the existing turbine assembly units, particularly embedded parts. PJSC Turboatom’s technicians developed the field inspection program of embedded
parts of the hydraulic turbines which had been in operation for 45 years or more and the service life of which has expired. The program complements
the effective regulatory document COY-H MEB 40.1-21677681-51:2011 "Calculation of residual operation life of HPP and PSP turbine water
passage elements" approved by the Ministry of Energy and Coal Industry of Ukraine. The program regulates the scope of inspection and the checking
procedure of water passage elements, estimation of their technical condition and prescription of the necessary repair and refurbishment works. The
program was implemented during the modernization of Novosibirskaya HPP’s turbines. Based on the program implementation the standard defects of
the generating units under operation are generalized, the schedule for their classification is proposed and allowable deviations of the stay vanes profile
thickness are determined, as well as the prescriptions are given for performance of the required scope of repair and refurbishment works and non-
destructive testing in order to provide a successful operation of the modernized turbines.

Keywords: modernization, hydraulic turbine, embedded parts, inspection program, damages, check.

UDC 621.22

Mathematical model of the improved pulsation dampener of pressure / P. N. Andrienko, O. V. Dmitrienko, M. S. Svinarenko // Bulletin
of NTU "KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU "KhPI", 2015. — No 45 (1154). — P. 90-94. — Bibliogr.: 10. —
ISSN 2411-3441.

The mathematical model of working process of the improved pulsation dampener of pressure with the automatic tuning of parameters in
dimensionless structural parameters has been developed, which is based on the concentration of parameters on T- and G- by similar schemes and takes
into account gas content of working liquid, her temperature, the time variation of viscosity, coefficients of expenditure of relative inductive and active
resistance of channels. The peculiarities of his structural execution and principle of work have been described. The efficiency of work of pulsation
dampener of pressure in composition hydrounits has been proposed to estimate, except the coefficient of damping, by next criteria: by the generalized
criterion of damping of pressure pulsation and criterion of weight and size. By results of mathematical modeling of working processes in by volume
hydrounit, in which has been installed pulsation dampener of pressure with automatic tuning of parameters, have been received oscillograms of
pressure pulsation at its input and output and has been set its coefficient of damping. The values of its generalized coefficient of damping and the
criterion of weight and size have been presented. By results of calculation have been established that the generalized criterion of damping of pressure
pulsation calculated for the pulsation dampener of pressure with automatic tuning parameters in the relative parameters is constant. For multi-criteria
optimization of design parameters of the dampener as the main criterion has been proposed to use the generalized criterion of damping of pressure
pulsation. The generalized criterion of damping of pressure pulsation and criterion of weight and size specified in the relative parameters of pulsation
dampener of pressure, it is appropriate to use in order to compare the technical level of different types of dampeners.

Keywords: mathematical model, pulsation dampener, the damping coefficient, dimensionless parameters, optimization, performance criteria.

UDC 621.311.25

Mathematical models of systems and equipment of powerblock for automated control of operating mode / D. I. Kukhtin, A. V. Efimov,
T. V. Potanina, T. A. Garcusha // Bulletin of NTU "KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU "KhPI", 2015. —
No 45(1154). — P. 96-104. — Bibliogr.: 74. — ISSN 2411-3441.

There have been proposed mathematical model of the steam generator and reactor nuclear power plants and their ancillary equipment, nuclear
steam turbines and thermal power plants, heat exchange equipment recovery systems, condensation and cogeneration NPP and TPP. The necessity of
improving mathematical models of systems and equipment of power plants for the automated management of modes of operation, making the actual
development and the improvement of mathematical and algorithmic software, which is responsible for the automation of control systems NPP and
TPP. To make effective use of data on the operation of nuclear steam generators with VVER created a wide range of software for the collection,
storage and analysis of these data in order to systematize all possible information about the conditions of their work. A review of existing methods,
models, computer systems and approaches to modeling the functional state of the main equipment of NPP and TPP, and analyzes their heterogeneity,
problem-oriented, and the specifics of the actual need for the maximum possible unification to create automated control systems operating modes NPP
and TPP. On the basis of mathematical models is possible to construct an algorithm for calculating elements of NPP and TPP, which will facilitate the
writing of a control program for calculating NPP and TPP.

Keywords: mathematical model, system equipment, automatic control, algorithm, power unit, power station.

UDC 621.225
Method of diagnostics and control of hydraulic systems of a hydraulic tester of TG-200 / O. M. Fatyeyev, T. S. Salyha, A. V. Krasilnik,
A. V. Yeromin // Bulletin of NTU"KhPI". Series: Hydraulic machines and hydrounits. — Kharkiv : NTU"KhPI", 2015. — No

45(1154). — P. 106-110.— Bibliogr.: 6. —ISSN2411-3441.

The mainobjectives of hydraulic systems diagnostics were considere d. Standard sequenc es of searc h of mal func tions of a hyd
raulic system and its c omponents with the help of TG-200 hydraulic tester were offered. Sc hemes of c onnectionofa hydraulic te
ster and sequenc e ofac tions duri ng testing of the pump, safety valve, direc tion val ve, testing and c ontrol of a hydraulic system
with the help of "T" c onnec tion were described. Comparativecharacteristics (dependenc e of anexpense ona pressure amount)
for operable and defec tive pumps were presented. The giventec hnique of diagnosing and setting of elements of hydraulic syste
ms assume s the minimum interventionina hydraulic system, without dismantle of the hydraulic equipmentwhich belongstothis
hydraulic system. Applicationofa hydraulic tester of TG-200 exc ludes need for special stands, which are expensive, for ¢ arr ying
out th e majori ty of diagnostic and adjusting works.

Keywords: diagnostics of hydraulic systems, the hydraulic tester of TG-200, testing of pumps, testing of pressure-relief valves, testing of
hydraulic distributors, "T" connection.
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