BIAT'YK

o(iriitHOro oroHeHTa Ha AucepTaiiiay pooory Cununmsoi €nuzasetu KOpiiBHI
Ha TeMy «[ igpormHeBMaTHYHA CUCTEMA 00’ €KTY TEIIMYHOTO TOCTIOaPCTBA CEPETHBOTO
00’emMy», IpeCTaBIEHY Ha 3M00yTTS CTYyIEeHs JOoKTopa ¢inocodii B ramy3i 3HaHb
13 — MexaHiyHa iHxkeHepis 3a cneniaibHicTio 131 — [IpuknagHa mexaHika.

AKTYyaJIbHICTh T€MH AUCEPTALIL

CyuyacHi BUMOTH 710 €(EKTUBHOCTI TEIUTMYHUX FOCTIOIAPCTB 3yMOBIIIOIOTH OTPEOy B
pO3pOOIll  BHUCOKOTEXHOJOTIYHUX CHCTEM MIKPOKJIIMATy, 37aTHUX 3a0e3nedyBaTH
CTaOUIbHI YMOBHU /JII POCTY POCIMH B YMOBax 3MIHHOI'O 30BHIIIHBOIO CEPEAOBHIIA.
3pocTaHHsl €KCIUTyaTallliHUX Ta €HEPreTUYHUX BHMOI BUMAara€ BJOCKOHAJIEHHsS a0o
CTBOPEHHS HOBHX CIIOCO01B KEpYyBaHHS TOTOKaMHU MOBITPSI, TEILJIa, BOJIOTH B MEXax 00’ eMy
TEIUTALLL.

OnHuM 3 MEpPCHEKTUBHUX HAMNPSMIB € BIPOBAKCHHS MEXAaTPOHHUX CHUCTEM, IO
MOEIHYIOTh THEBMATUYHI, TJIPaBIiuHI i €JeKTPUYHI BUKOHABY1 MEXaHI3MU 3 LU(PPOBUM
kepyBaHHsM Ha ocHOBi [IJIK. Taki cuctemu MOBHHHI OXOIUTIOBAaTH TEILIOMAcOOOMIHHI
MPOIIECH, XapaKTepHl [JI1 MIKPOKJIIMATy TeIUIvIl, Ta OyTH 3JaTHUMU 10
0araToKkaHaJbHOTO pEryJIOBaHHA [AapaMETpiB: TEMIEPaTypH, BOJOrOCTi, THCKY,
IIIBUJIKOCT1 TIOBITPS TOIIIO.

BaxnuBoio yMoBOIO e(eKTMBHOI pPOOOTH € Y3roJKEHE KepyBaHHS BciMa
MiJICHCTeMaMd — OOITPIBOM, BEHTHIIAIIEI0, 3BOJOKCHHAM 1 monmuBoM. (OcoOmmBoOi
aKTyaJbHOCTI HaOyBae ajanrallis J0 TOroAHUX 3MIH 1 TMoOyjoBa ajaropuTMiB
yOepeaKyBaJlbHOTO PEryalOBaHHS Ha OCHOBI MPOTHO31B, IO IMIJBUIILYE TOUYHICTh
KEepyBaHHS 1 JJO3BOJISIE EKOHOMUTHU €HEPTIIO.

VY KOHTEKCTI 3pOCTaHHA BapTOCTI €HEProHOCIIB, 3MEHIIEHHS TEIUIOBUX BTpAT 1
ONTHUMI3aIlil EHEPrOCHOKUBAHHS CTAlOTh BU3HAYAJIBHUMHU U1 PEHTAOEIBbHOCTI
TEIUIMYHOI'O0 BUPOOHUITBA. 3aCTOCYBaHHS MaTEMaTUYHUX MOJIeJIe Ta aJropuTMiB
NPOTHO3YBaHHS JI03BOJISIE JOCATTH 30aJaHCOBAaHOI POOOTH MEXAaTPOHHUX CHCTEM 1
3HM3UTH 3aliBe HABAaHTAXKCHHS HA BUKOHABY1 MEXaHI3MH.

TakuM 4YMHOM, CTBOPEHHS MOZENI MIKPOKJIIMATy Ta IHTErpoOBaHOI MEXaTPOHHOI
CUCTEMH KEpyBaHHS Ha OCHOBI TEIUIO-MacOOOMIHHHX IMPOIIECIB € aKTyaTbHUM KPOKOM JI0
M1IBUINCHHS e(EKTUBHOCTI arpOBUPOOHUIITBA B CY9aCHUX YMOBax.

Ouinka 00IpyYHTOBAHOCTI HAYKOBHUX pe3yJbTaTiB AUcepTalil, IX J0CTOBIpHOCTI
Ta HOBU3HH

O3HailoMJIeHHS 3 HAYKOBUMH ITyOJIKAIlIIMA Ta 3MICTOM JHCEpTaIiiiHOl poboTu
Cunununoi  €nuzaBern IOpiiBHI, [ae miACTaBM BBaXaTH, IO YCI TEOPETHUKO-
METO/IOJIOTIYH1 TIOJIOKEHHSI, MPAKTHYHI BUCHOBKHU Ta PEKOMEHaIlii, siki chopmMyapoBaHi

31100yBaueM, € TOCTOBIpHUMH. JlucepTaliiine TOCIIKEHHS [PYHTYETHCS Ha pe3ysbTaTax
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BUKOHAHUX aHAJITUYHHUX Ta MOJACIBHUX JOCIIKeHb. 3MICT UCEpTallii BUKIAJACHO YITKO
y 3po3yminiii popmi. Bukopuctanus e, pe3ynbTaTiB Ta TEKCTIB 1HIIUX aBTOPIB MaIOTh
MTOCHJIAHHS Ha BIATIOBIIHE JIITEpaTypHE JHKEPETIO.

3o0kpema, pe3ysbTaTi aHATITUYHUX JOCTIIKEHb Ta KOMI IOTEPHOTO MOJICIIOBaHHS,
OTPUMAHUX 32 PO3POOJIECHOI0 MaTEMATHYHOK MOCIUTIO TEIUIHII CEPETHBOTO 00’ €My, sKa
BpPaxoOBY€ BIUIMB 3MiH IMTapaMeTPiB OTOYYHOYOI'0 CEPEIOBHINA 1 BIUTUB IHKEHEPHUX CHCTEM
TEIUIUL], MIATBEPKEH1 NUIIXOM MOPIBHSIHHS 3 PE3yJbTaTaMH BIIOMUX TEOPETUYHMX Ta
EKCIIEPUMEHTAIbHUX JIAHUX.

VYci aHanmiTU4HI Ta MOAENbHI JOCHIKEHHS BHUKOHYBAJIMCA 13 3aCTOCYBaHHSIM
KJIACHYHMX METOMIB 3HAaHb, TAKWUX, SIK CHHTE3 Ta aHaJi3, IHIYKIISA Ta JCAYKINA, a ix
peaiizallis 3[1MCHIOBajIacs 13 BUKOPUCTAHHSM CYYaCHHX CHCTEM KOMIT IOTEPHOTO
MOJICITIOBAHHS 1 MPOEKTYBaHHSA Ta 1HIIOro mporpamHoro 3abesmeueHHs: SolidWorks,
CoDeSys, FluidSim, Ansys Discovery Toiiio.

VYci HaBeneH1 AOCTIIKEHHS MOBHICTIO MIATBEP/KYIOTh Ta YaCTKOBO JIONIOBHIOIOTh
3aMpONOHOBAaHI aBTOPOM TEOPETHUYHI TMOJIOKEHHS Ta METOAUKU 1 YTBOPIOIOTH ILITICHY
HAyKOBO-TPAKTUYHY TEOPII0 TUCEPTALIHHOIO AOCTIKEHHS.

HaykoBa HOBH3HA 0/1ep/KAHUX Pe3yJIbTATIB

OTpumaHi B mpouecl AOCTIIKEHHS HAayKOBl1 pPE3yJbTaTU JIO3BOJWIM PO3B’SA3aTH
BOKJIMBY HAyKOBO-TEXHIYHY 3ajady OaraTomapaMeTpuU4HOi cTalumizaimii cTaHy
BHYTPIIIHBOI'O MPOCTOPY TEIUIMLI CEPEeJHbOro 00’€My 13 BHUKOPUCTAaHHSM 3aco0iB
MEXaTPOHIKH JUIsl KEepPyBaHHS TETUIOBUMH, MOBITPSIHUMH Ta TiAPaBIIYHAMU MOTOKAMH,
aJlanTOBaHy J0 MPOTrHO30BAHUX 3MiH IMapaMeTPiB 30BHIIIHBOT'O CEPEAOBHIIIA.

HaykoBa HOBU3Ha pe3yabpTaTiB JIUCEPTALIMHOTO JOCHI)KEHHS TOJSArae B
HACTYITHOMY:

1) Brnepiie HaykoBO JI0BeZ€HO, 1110 aJarnTallis CUCTEMU MIKPOKJIIMATy TEIUIMII
JI0 3M1H MapaMeTpiB 30BHIITHLOTO CEPEAOBUINA MOXKE OyTH 3/1IHICHEHA IIUIIXOM CTBOPEHHS
KOMITICHCALIMHUX TEIJIOBUX Ta MOBITPSIHUX MOTOKIB B CEPEAMHI TEIUIMI, Y3TOJKEHUX 3a
MOTY>KHICTIO Ta YaCOM 3 MPOrHO30BAHUMU TEIJIOOOMIHHUMH MPOLIECAMU MK TEILTUIEIO
Ta 30BHIIIHIM IPOCTOPOM.

2) Bnepuie HaykoBO  OOrpyHTOBaHO 1 3alpONOHOBAHO  BHKOPUCTAHHSA
aKyMYJIIOIOYOi CIPOMOXKHOCTI TEIUIOBOI €HEprii Ta BOJOTOCTI B TEIUIMIN, DPa3oM 3
JI1arma30HOM JOMYCTUMHUX 3MIH TEMIIepaTypH 1 BOJIOI'OCTI B CHUCTEM1 MIKPOKJIIMATY, JJIs
PO3POOKH  YIEPEIHKYIOYOr0 alTOpUTMy KEpyBaHHsS IMMJICHCTEMaMH OOIrpiBy Ta
3BOJIO’KECHHSI.

3) Brnepiiie, nuisixoMm KOMITIOTEPHOTO MOJEIIOBAHHS TEIIOMAaCOOOMIHHUX
MPOIIECIB B TEIUIMII 3 BPaxyBaHHSIM BIUIUBY OTOYYIOUOIO CEPEIOBHINA, MOOYIOBAHO
JI000B1 IUKJIOTpaMH 3MiH MOTY>KHOCT1 TEIMJI0OOOMIHHUX MOTOKIB MIXK MTOBEPXHEIO TEILIHUIII
Ta 30BHINIHIM MPOCTOPOM, IO HAJAI0 MOXKIWBICTH PO3POOUTH METOIUKY MOOYI0BU

[UKJIOTpaM HEOOX1AHOT MMOTYKHOCTI HarpiBadiB BIOPOJOBXK JOOM MJid  Jiara3oHy
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TeMIeparyp OTo4yr4oro cepenopuiia -15 ... +22 °C. 3 nogaabliiM BUKOPHUCTAHHIM
3JIEKHOCT1 B QJITOPUTMI KEPYBAHHS

4) Brnepiie moBeneHo, 110 3 BHKOPHCTAHHSAM JO0OBHUX ILHMKJIOTpaM JCQIIUTY
TEIJIOBOI MOTYXKHOCTI 1 JAe(iuTy BOJOrocTi MoXxe OyTH NOOyIOBaHHWI anropuTMm
YIEPEIKYIOUOro KEepyBaHHS s CHUCTEeMH MIKPOKIIMATy, SKUH y3romxkye i
GYHKITIOHYBaHHS 3 aKyMYJTFOFOUUMH BIACTUBOCTSIMH TEIUTHIII ISl yMOB CEPEIHBOI ITOJIOCH
Vkpainu, mo moxe 3abesneuyBatu A0 20% 3aouiaJyKeHHsI €Heprii 3a pik Ta 3HWKEHHS
BCTAHOBJICHOI MMOTYKHOCTI B cHCTeM1 00irpiBy Ha 12 ... 26%.

5) [IIngxoM KOMIT'FOTEPHOTO JOCHIJPKEHHS BCTAHOBIIEHO, M0 TEPMiH
cTabimi3aIli moJis MBHUIKOCTEH B TEIUIUII CEPETHHOTO 00’ €My Ma€ HENHINHY 3aJIeKHICTh
B1JI IIBUJIKOCT1 BX1THOT'O ITOTOKY B CUCTEMI MPOBITPIOBAHHSI 1 B Jllalia30H1 MIBUIKOCTEH BiJl
0,2 no 1,06 m/c cranoButh Bin 30 cexkyHa A0 6 XBWIMH, TEPMiH cTaOumi3aIlii THUCKY
cTaHOBUTH Bif 3 10 10 cexkyHa UIsi TOrO CaMOro Jiarna3oHy HIBUIAKOCTEH, pO3MOALI
BOJIOTOCTI B O0’€Mi TEIUIMI MHIANOPSAKOBAHUNA JOOOBOMY IIMKIY 3MIH TeMIlepaTypu
OTOUYYIYOI'0 CEPEIOBHILA.

HaykoBi pe3ynpTaTh € HOBUMHM, a iX ampoOauis MiATBEPIKYETbCS MEPeiKoM
MDKHAPOJIHUX HAYKOBUX KOH(EPEHIIiH, /16 BOHU JOMOBITATKCS Ta 00TOBOPIOBAIIHCS.

JlocTOBIpHICT 1 HayKOBa HOBH3HA OTPUMAaHUX pe3yJbTaTiB  JAHMCEpTaii
3a0€3IeuyI0ThCsl BaroMor 0a3010 JIiTepaTypHUX 1 1H(POpMaLITHUX JKEepen Ta JOCTaTHBO
IIUPOKUM CIIEKTPOM BHUKOPUCTAHHS HAYKOBHX METOJIB.

Ouinka 3MmicTy aucepramii, Il 3aBeplIeHICTb Ta JAOTPMMAHHA NPUHUMIIIB
aKkajaeMivHOI 100pOYeCHOCTI

3a cBOIM 3MICTOM JucepTalliitHa po6ota 3100yBaua CununuHoi €nu3aetu FOpiiBau
NOBHICTIO BianoBizae CranaapTy BUIIOI OCBITH 31 cnemianbHocTi 131 — Ilpukianna
MeXaHiKa Ta HaIlpsSIMKaM JOCJIPKeHb BIAMOBIAHO A0 OCBITHBOI mporpamu «lIpukiagHa
MeXaHIKay.

JluceprartiitHa po0oTa € 3aBEpIIEHOI0 HAYKOBOIO MPAIICIO 1 CBITYUTH PO HASIBHICTH
0COOMCTOr0 BHECKY 3700yBada y HayKoBHU HampsiM «PO3BUTOK Cy4yacHUX 3ac001B
aBTOMaTH3allii Ta MABUILEHHS pecypcoeeKTUBHOCTI BUPOOHHIITBAY.

PosrnsHyBIIM 3BIT MOAIOHOCTI 3a pe3ysibTaTaMH MEPEBIPKHU AUCEPTAIIHHOT POOOTH
Ha TEKCTOB1 CHIBMAJIIHHS, MOXXHa 3pOOMTH BHCHOBOK, IO JUCEpTaliiiHa poOoTa
Cununmnoi €nm3aBern FOpiiBHY € pe3yabTaTOM CaMOCTIHHUX JOCIIHKEHb 3100yBayda 1 He
MICTUTh €JIeMEHTIB (anbcudikarii, kommuisaiii, dhadpukarlii, miariaty Ta 3ano3U4eHb.
Buxopucrani i1ei, pe3yabTaT 1 TEKCTH 1HIIMX aBTOPIB MAIOTh HAJIEXKHI MOCWIAHHS Ha
BIJIMOBITHE JIKEPETIO.

MoBa Ta CTHJIb BUKJIAJIEHHSI pe3yJIbTaTiB
HucepTartiiiHa pob6oTa HamucaHa YKpaiHCbKOK MOBOIO.
[TocmioBHICTh BUKIAJACHHS MaTepialy JucepTaiii BIAMOBIAA€ TOCIITOBHOCTI

BUKOHAHHS JOCIIDKEHHS, 110 Tosermye i cupuitHatTs. [loOymoBa peueHb BiAmoBigae
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MpaBUWJIaM YKpaiHChbKOT MOBH, @ BUKOPUCTAaHA TEPMIHOJIOTIS € 3araJIbHONPUITHATOIO.

JlucepTanis CKJIaNaeThecsl 3 BCTYIy, 5 pO3MALIIB, BUCHOBKIB, CIIUCKY JIITEpaTypH Ta
JOJIaTKiB. 3araabHuit o0car aucepTarii 168 cTOpiHOK.

Beryn ngucepraniii BifnmoBiga€ OCHOBHMM BHMOTaM JI0 JMCEpTaliitHOi poOoTH 1
MICTUTh Taki BIJOMOCTi, SIK OOTPYHTYBaHHS aKTyaJIbHOCTI TE€MH, METy Ta 3ajaul
JOCTI/DKEHHS, BU3HAYCHHA OO0 €KTy, TPEAMETY Ta METOJIB JOCHTIDKEHHS, HAyKOBY
HOBU3HY Ta MPAaKTHUYHY 3HAYUMICTh PE3YJIbTATIB, BIIOMOCTI IPO OCOOHUCTHUI BHECOK
3100yBaya, anmpoOaIrito Ta myoJiKailii, a TAKOX MPO CTPYKTYPY 1 00CsT aucepTarti.

[Tepmmii po3ain poOOTH MPUCBIYCHO aHAI3Y BIIOMUX TEXHIYHHMX PIIIEHb CHUCTEM
MIKPOKJIIMATy TEIUIMYHUX 00 €KTIB, PO3TJsAAy OCOOJMBOCTEH (PYHKIIOHYBaHHS Ta
NPUHIMIIB KEPYBaHHS, OCOOJMBOCTEM TEXHIUHOI peani3alii, aHaiai3y HNPUHUUIOBUX
CXEMHHUX pILIEHb OKPEMMX IIJICUCTEM, BU3HAYEHHIO iX MO3UTHUBHUX 1 HETraTUBHUX
0CO0JIMBOCTEN. 3aBEPIIYETHCS LIeW pO3/11 BUSHAYEHHSIM METH 1 OCTaHOBKOIO 3a]a4 AJis
11 JOCSATHEHHS.

Hpyruii po3ain npucBsdeHo HOpMYyBaHHIO TEOPETUIHOTO Ta IHKEHEPHOTO MATPYHTS
JUIsL TIOIIYKY HPUHIMIOBOIO PIIMIEHHS LIOJ0 CTBOPEHHS MEXaTPOHHOI aJalTHUBHOI
CUCTEMH MIKPOKJIIMATY JJIsl TEIUIMIb CEPEIHBOr0 00’eMy. ¥ Mexax po3JLly BU3HAYEHO
KIIFOUOBI KOMIIOHEHTH CHCTEMH MIKPOKJIIMaTy, TMPOAHANI30BaHO iX CTPYKTYpY,
G yHKIIOHATBHI OCOOIMBOCTI, /11alIa30HU PETYJIOBAHHS MapaMeTpiB Ta TEXHIYHI BapiaHTH
peamizariii. IIpoBeneHO pPO3paxyHKM OCHOBHUX EKCIUTyaTallliHUX XapaKTePUCTHK 1
PO3IJISIHYTO aJbTEPHATUBHI MIAXOAW J0 MOOYJOBH CUCTEM KepyBaHHSI. ABTOPOM
3alpPOMOHOBAHO  Y3araJlbHEHy apXiTeKTypy MEXaTpPOHHOI aJanTHBHOI CHCTEMH,
c(opMyJIbOBAHO 3ajjaul MOJEIIOBaHHS Ta CTBOPEHO IpocTopoBy 3D-Moxens Terumimi 3
OpPIEHTOBHUM PpO3MIIICHHSIM TEXHIYHUX MIACUCTEM. BHCHOBKM poO31iay JIOTTYHO
Y3TOKYIOTHCS 3 MOCTABJIIEHUMU 3aBJJaHHSAMU Ta OTPUMAHUMU PE3YJIbTaTaAMHU. .

Tperiii po3ain nucepramii MPHUCBIYEHO aHami3y (I3UYHUX TPOIECIB, IO
B1IOYBalOTbCS B TEIUIMII MiJ BIUIMBOM 30BHIIIHBOTO CEPEAOBHUINA Ta CHCTEMH
MIKpOKJIIMaTy. ABTOp 3a3Hayae, MO0 BHYTPIMIHIN MPOCTIp TEIJIULI € 00’ €EKTOM B SIKOMY
Bi/IOYBAIOThCA SIBUINA TETUIONEPEHOCa, MAacoMepeHoca, 3BOJIOKCHHS 1 TOJUBY, a
OOMEXYyBaJIbHI TIOBEPXHI Ta BIKHA TEIUIMIII BUKOHYIOTH POJIb JHKEpEN MOTPAIUISTHHS YU
BIITOKY TEIUIOBOI €Heprii, moBiTps 1 Bojoru. [lyis oOrpyHTyBaHHS ckiany 1 (pyHKIiH
MaTeMaTHIHOT MOJIeIl OYJI0 PO3TJITHYTO OCHOBHI 3aJIGKHOCTI, 1110 3yMOBJIIOIOTh 3MIiHHU Ta
cTabuTi3allil0 MapaMeTpiB B TEIUIMII, a camMe OaJlaHC TEIUIOBUX MOTOKIB TMOBITPS 3
BpaxyBaHHIM KOHBEKI[IMHUX TIOTOKIB Ta BIUIMBY CHCTEMH IOBITPOTPOBOJIB, SBUIIA
KOHBEKI[IMHOTO TEIUIOOOMIHY Ta TEIUIONPOBITHOCTI, TEIUIOBIAAa4y Yepe3 BUTOKU
1HQILTFTPOBAHOTO TIOBITPSI, TEIUIOOOMIH MIX BOJSHOIO MApPOI Ta TMOKPUTTAM TEIUIHIIL,

SIBUIIIC BUMIAPOBYBAHHS, A€POJAMHAMIYHI MPOIIECH 3a PIBHSIHHSIMHU HEPO3PUBHOCTI MOTOKY
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JUIs CTUCIUBOro cepefoBuina 1 piBHsAHHsAMU Haw’e-CTokca nans rasy Ta iHmi. 3a
pe3yapTatamMu aHamizy (hi3UYHUX MPOIECIB B TEIUIUI OYyJIo chOpMyIbOBAHO 3a/aadl JJist
KOMIT' FOTEPHOTO MOJICTIOBAHHS 1 MOJEIBHOTO JIOCTIKEHHS, a caMe: TEeCTyBaHHS MOJIEII,
JOCIIJKEHHS MOJIIB PO3MOALITY THCKY, IIBUAKOCTI, TEMIIEPATYPH Ta BOJIOTOCTI IO 00’ €My
TETUTUI]l, BU3HAYEHHS (DYHKIIIM 3MiH IMapaMeTpiB MOBITPS B TEIUIMIN BIPOJOBXK MEBHOTO
TEPMiHY 3a TIPOrHO30BAaHUM BILTUBOM OTOYYIOYOT'O CEPEIOBHIIIA.

UerBepTuid po3/iid MPUCBAYECHO MOACIBHOMY JOCHIIKEHHIO TEIMIOMAaCOOOMIHHUX
npouieciB B Termii. O0’eMHY MOJENh TEIUIUIl 1 PO3TallyBaHHS 1HXXCHEPHUX MEpEex
noOys0oBaHO B mporpamMHoMmy 3abe3medeHHi Ansys Discovery. MogentoBaHHs
GYHKITIOHYBaHHS TETUIUIN, BIAMOBITHO /IO PE3yJbTAaTiB BUKOHAHOTO aHAI3y (I3UYHHX
npoiieci, peanizoBano B cepenopuilli SOLIDWORKS. Ha nepmomy etarmi chopmoBaHO
MacHB BX1IHUX JJaHUX, OOTPYHTOBAaHO OOMEXEHHSI Ta MPUITYIICHHS, 33/JaHO KPA€Bl yMOBHU
monentoBanHs. Ha npyromy erami Oynum BUKOHAaHI TECTOBI BUIPOOYBaHHS MOJAENI, K1
3aCBIUMIIM i1 PUIATHICTh O MOJEITIOBAHHS TEIJI0-MaCOOOMIHHUX MPOIECIB MiJl JIEI0
30BHINIHIX YMHHHKIB. Ha Tperhomy erami Oyno TOCHTIKEHO MPOIEC TEIIOOOMIHY B
TeruIl (pO3MOAUT TeMIepaTypu), MIBUAKICTb TEIJIOOOMIHY Ta 3MIHHM THUCKY, 4ac
ctalimi3anii TeMneparypu, MBUAKOCTI, TUCKY. [Ipu mocmimxenHi Oyno mpoaHali30BaHO
3MIHU MapaMeTpiB B 36 ToUKax KOHTPOJIIO MapaMeTpiB Mo o0’eMy Teruii. B pe3ynbrarti
JOCIIKEHb BCTAHOBJIEHO OCOOJIMBOCTI cTaOUII3allll 3a3HAYEHUX MapaMeTpiB, BU3HAYEHO
byHKIIT TepexiTHuX MpoleciB cTabumi3aIii moisi MBUIAKOCTEH, TUCKY, TEMIEpaTypu 1
BOJIOTOCTI. 3a pe3yJibTaTaMU MOJICJIFOBAHHS TEIUI0-MacO-OOMIHHUX MPOIECIB B TEIUIHUII
OoTpUMaHi (QYHKIII AeIIUTy TEmIOBOI MOTYKHOCTI Ta Ae(pIUUTy BOJOTOCTI TEIUIMII
BIIPOJIOBXK JTOOM Ta 3ampolOHOBAHO METONIWKY iX moOymoBU. BHUCHOBKHM MO po3mimy
BIJIMOB1IAI0Th OTPUMAHUM PE3YJIbTaTaM.

[I’stuit po3ain aucepranli MPUCBSYEHO PO3POOJIEHHIO AITOPUTMY Ta CHUCTEMHU
KepyBaHHS JIi MEXaTPOHHOI CHUCTEMH MIKPOKIIMATy Ta OLIHLI €(eKTUBHOCTI
3aMpPOTIOHOBAHOTO MIIXOY YIEPEHKYIOUOro KEepyBaHHsS.  3amporOHOBAHUN MiIX1]d
YIEPEKYI0YOro KepyBaHHS BHUKOPHUCTOBYE aKyMYJIIOIOUY CHPOMOXKHICTh TETUTHI IS
YMOBHOT'O «TI€pEPETyIIOBaHH» 3a IEBHUMU MapaMeTpaMu, IEPETyMOBOIO YOTO € TIPOTHO3
II0JI0 HACTYMHUX 3MiH TEIJIOBOI MOTY>KHOCTI YW BOJIOrOCTi. J[MCKpeTHe KepyBaHHS
HarpiBayaMy 1 1HIIMMH BUKOHABUYMMHU MPUCTPOSAMHU BiOYBA€THCS Yy TEPMIHU, BU3HAUEHI
HAKOMWYEHHSIM AeilUTY, HAMPUKIIAJ, TeTJIOBOi eHeprii. ToOTO «IepeperynroBaHHs» 3a
TEIJIOBOIO €HEPri€lo BiJl HarpiBauiB 3a BU3HAUCHHM TEPMiH, 3PIBHIOETHCS 3 JCPIIIUTOM
TEIJIOBOI €HEpTii uepe3 TEIUI00OMIHHI MPOIeCH Yepe3 MOBEPXHIO TETUIHII 3a TOH caMuit
TepMiH. 3anmpoIrlOHOBaHa aBTOPOM jiarpaMa KepyBaHHsS BUKOHABYMMH IMPUCTPOSMU M€
BUIJISIT CTYNIHYATOI (PYHKUII 3 (P)IKCOBAHMMH PIBHSAMH IOTY>KHOCTI 1 aJalTOBAaHUM 10
MPOrHO3Y YacoM pOOOTHU MPHUCTPOIO, HAIMPHUKIIAJ, HarpiBada CTajoi MOTY>KHOCTI YH
dbopcyHOoKk cranoi BuUTpaTH. Po3poOneHWil anropuTM KepyBaHHS MPOLTIOCTPOBAHO
MIPUKIIAIOM JIsl JOOOBOIO MPOTHO3Y IOTroaHd. ANTOPUTM pealizoBaHO B CEPEAOBHII
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CoDeSys nHa wMoBlI mnporpamyBaHHs ST. ABTOpoM  3IIHCHEHO  TOPIBHSHHS
CHEPTrOCTIOKMBAHHS JIBOMAa CHCTEMaMH MIKPOKJIIMATy: CHCTEMOIO 3 KEpyBaHHSM B
CIIJIKYIOUOMY PEXHUMI, CUCTEMOIO 3 YNEpeKYyIounM KepyBaHHsAM. OOulBa MPUKIAIAH
PO3TJIIHYTO 32 YMOB OJHAKOBOTO BIUIMBY 30BHINTHBOTO CEPEIOBHUINA, OIHAKOBUX
pErIaMeHTOBAaHUX MTAPAMETPIB MOBITPS B TEIUIUIII, TUCKPETHOTO MEPEMUKAHHS HATPiBaviB.
3a OTpYMaHUMH JiarpaMaMHy CTIOKWBAHOI TIOTYKHOCTI BITPOJIOBXK JJOOU BUSABIICHO MTEPioIn
MEHIIOI TMOTYKHOCTI HarpiBauiB, Kl B CYKYNHOCTI 3HWXYIOTb Ha 18% moOose
C€HEPTOCIIOKUBAHHS Y IMOPIBHAHHI 3 CIIIKYIOYOK CHUCTeMOr. BukoHaHuit aHaii3 pidHOro
€HEProCIOXKMUBAHHS 3aCBIAUYE MOXIUBICTh eKOoHOMII 0 20% eHeprocmnoxuBaHHs abo
PO3IIMPEHHS TEPMIHY €KCIUTyaTallii TETUIHIIl BIPOIOBXK POKY. BkazaHo, 1110 BUKOpUCTaHHS
YIEPEKYI0UOro KepyBaHHS MOXKe OYyTH 3aCTOCOBAaHO SK B HOBHMX TEIUTUIIAX, TaK 1 B
ICHYFOUMX TEIUTHYHUX 00’ €KTaxX IUISIXOM 3MiHU aJTOPUTMY KEpyBaHHS, IO € CYTTEBUM
dbakTopoM IS TIABUIIEHHS KOHKYPEHTOCIPOMOKHOCTI TEIIMYHUX TOCHOAapCTB
cepenHporo 00’emy. B mpomMy po3aun HajgaHO JOCTaTHIA maTepian uisi po3poOKH
QITOPUTMIB KE€PYBaHHS CHUCTEM MIKPOKJIIMATy BKa3aHOTO THUMY. BHCHOBKM 1O po3aiury
BIJIMOB11aI0Th OTPUMAHUM PE3YJIbTaTaM.

3aranbpHi BUCHOBKH 110 pOOOTI B OBHIM Mipi BiI0OpaXKaroTh Pe3yIbTaTH BUKOHAHOTO
JTOCIIIKEHHS.

HucepTaniiina po6ota odpopmieHa BiaAnoBiAHO A0 BuMor Hakazy MOH VYkpainu Bijg
12 ciuns 2017 p. Ne 40 «IIpo 3aTBepyKeHHSI BUMOT 10 OOPMIICHHS TUCEPTAIIii».

OnpuiirogHeHHs pe3yabTaTiB AucepTAliiHOI po0oTH

HaykoBi pe3ynbraTu auceprariii BUCBITJICH] y 3 HayKOBUX IyOJikalisx 3j100yBaya,
cepen SKMX 3 CTATTi y HAYKOBUX BHUIAHHSIX, BKIIOYCHUX Ha JATy OMYONIKYBaHHS JO
nepesiiky HaykoBUX (DaxOBUX BHJIaHb Y KpaiHM.

Takox pesyapTatu aucepraiii Oynu anpoOoBaHi Ha 7 HaykoBUX (haxOBUX
KOH(EpEHITisX.

HaykoBi mnyOmikamii 3700yBaua TMOBHICTIO BIJNOBIAAIOTH TeMI JAHMCEpTAIlii,
BUCBITJIIOIOTh OCHOBHI HAyKOB1 pe3yJibTaTH AWUCEPTallii Ta MAalOTh BUCOKHWN HayKOBHIl
piBEHb, PO IO CBIAYATH iX MpecTaBlIeHHs Y (haxOBUX BUJIAaHHIX Y Kpainu karteropii b.

O3Hak mopyiieHHs 3700yBaueM MPUHIUIIB aKaJeMIYHOi JO0OpPOYECHOCTI B
JycepTalii Ta myOIiKaIisax He BUSABIICHO.

Henosiky Ta 3ayBaxeHHs 10 TUCEPTANiiHOI po0OTH.

HocnimxenHs, BukoHaH1 CUHULIMHOIO €I13aBETOI0 B MeXax JAUcepTaliiiHoi poOoTH,
B I[JIOMy MarOTh MO3UTUBHY OLIHKY, OJHAaK, TAKOX € MEBHI JUCKYCIIHI MOJIOXKEHHS Ta
3ayBa)kKeHHs, 30KpemMa, HaCTyIIHi:

I. 3a pe3ynbraramMu aHamuizy (QyHKLIA CHUCTEMHU MIKPOKJIIMATy aBTOpPOM OYio
BU3HAYCHO BHMOTH JO CHCTEMH KEpyBaHHS MIKPOKIIMATOM TEIIMYHOTO OO0 EKTY.

Hagpeneni MiHiManbHI Ta MaKCUMaJIbHI 3HAYEHHS MapaMeTpiB, 30KpeMa 1010 BiTHOCHOI
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Bosiorocti noBiTps (60-90%), HE MarOTh MOCWIIaHb Ha arpoOi0OriyHI XapaKTePUCTUKU
pociiiH. BiACyTHICTh OOTpYHTOBAHOI'O MOSCHEHHS MOXOJKEHHS LHUX MEX YCKIaJIHIOE
OLIIHKY X JOIIBHOCTI Ta OOIPYHTOBAHOCTI,

2. VY  3anpomnoHOBaHIM METOAWII PO3PAXyHKYy MHEBMATUYHOI CHUCTEMU
MPOBITPIOBAHHS TEIUTMYHOTO 00’ €KTY BIJICYTHI YiTKI MOSICHEHHS MPUHIIUIIB Ta KPUTEPIiB
mig0opy 3acmiHOK. SIKIIO WAEThCS MPO BUKOPUCTAHHS CTAHIAPTU30BAHUX MOBOPOTHHUX
3aCJIIHOK, CJIJ 3a3HAYUTH, L0 iXHI poOOYl XApAKTEPUCTUKH — 30KpEMa 3aJEeKHICTb
KPYTHOT'O MOMEHTY BiJl KyTa BIIKpDUTTS — 3a3BUYail HABOASTHCS BUPOOHMKOM 1 HE
noTpeOyIOTh EKCIIEPUMEHTaILHOTO0 BU3HAUCHHSI.

3. 3a HaBeJIEHUM MPUKIAJAOM BUKOPUCTAHHS METOAMKHU PO3PAXyHKY ITHEBMO-
TIAPABIIYHOI MEXATPOHHOI IMIJCUCTEMHU MIKPOKJIIMATy aBTOp IIPOMOHYE O0OpaTu
nHeBMatnyHuid  mumiHAp CRHD-32 13 mapHipHUM  3’€IHaHHAM I KEpYBaHHS
MOBOPOTHOIO 3aciiHKoI0. [IpoTe ciif 3ayBaxkuTH, 110 JIJIsl TAKOTO TUITY 3aJ1a4 JIOIUIbHIIIIE
BUKOPHCTOBYBATH CIICIiali30BAaHUN TMHEBMOIIPUBOJ 3 IMOBOPOTHHUM BajoOM, SIKHiA
KOHCTPYKTHUBHO NMPU3HAYEHUI came JIJisi KepyBaHHS 3alipHO-PEryJIIOI0U0K0 apMaTypolo.
Taki npuBOaM MarOTh CTaHJIAPTU30BaHI €leMEeHTH KpimieHHs (3rigHo 3 ISO 5211), mo
3a0e3medye IpoCTe Ta HaJIHE 3’ €JHAHHS 3 TIOBOPOTHOIO 3aCITIHKOIO, MIHIMI3Y€E TTOXUOKH
MOHTaXYy Ta 3HIKYE HMOBIPHICTh MEXaHIYHUX 300iB Y pOOOTI CUCTEMHU.

4. 3a pe3yapTaTaMu TeCTOBOI MOJIEN MIBUIKICHOTO PEKUMY aBTOP CTBEPIKYE,
10 CIOCTEPIraeThCsl KOJMBAJIbHUI mpoliec, KUl He 3atuxae 60 cCeKyH[, 3 aMIUTITY100
0,05 M/c. Ane He nosICHIOE (PI3UYHY MPUPOY LIUX KOJIMBAHb Ta iX BIUIMB Ha MPOIIEC, 110
pPOOUTH BUCHOBKH HETIOBHUMH.

5. 3a pe3yabTaTaMU TECTOBOT MOjENi 3MIHM THUCKY aBTOP CTBEPJUKYE, IO Yac
cTabui3amnii y 3aMKHEHOMY 00’ €M1 TeIUIUL CTAHOBUTH MoHaj 50 cexyHa. Takuii TpuBainii
MEepexiTHUN MPOIEC BUIAETHCA HAATO JOBIHM ISl TOPIBHSHO HEBEIUKOro 00’emy. 3
HAJaHOTO OIKCY HE 3PO3YMUIO, Y OYyJ0 BpaxOBaHO OCHOBHI (Di3UYHI UMHHUKH, SIKI
BIUTUBAIOTH HA JIMHAMIKY PO3MOBCIO/IKEHHS TUCKY — 30KpeMa, IHEPIIHHICTh TOBITPSTHOT
MacH, OIip TEPTs Ha CTIHKAX KOHCTPYKIlli, TeOMETPI0 BEHTWISIIIIHHUX MPOPI3iB, a TAKOXK
MO>KJIMBY PE(IIEKCUBHY B3a€EMOJII0 MOBITPSHOTO MOTOKY 3 BHYTPIIIHIMU NEPEIIKOIaMU.

6. VY poboti HaBeaeHo rpadiku (puc. 4.7, puc. 4.9), npore iX MaremMaruyHa
00poOKa BIACYTHS, IO HE 03BOJISIOTh BUBHAYUTH XapaKTep 3aKOHOMIpHOCTEN (JIIHIIHOT,
EKCIIOHEHI[IHHO1, KOJIMBAJIbHOI) 3MIHM TMOKa3HUKIB. Taka iHopmaris gomomoryia 0
TOYHIIIE OIIHUTH JWHAMIKy IMPOIECIB Ta OOIPYHTYBaTH BHUOIp IapaMeTpiB CHUCTEMHU
KEpYBaHHS.

7. VY BucHOBKY (cT. 131) cTBepKy€eThCs, 1110 «BU3HaueHO HEOOXITHY KITBKICTh
1 pO3TalllyBaHHS JaTYUKIB TeMIEpaTypud Ta AATYMKIB IIBUIKOCTI MO BEPTUKAJIbHIN
IUTOIIMHI 3 TIEPepi30M BXIJHOTO BIKHA MPOBITPIOBAHHS», X04Ya PO3ILI HE MICTUTH
1HpopMaIlll Mpo METOAUKY PO3PaXyHKY KUIbKOCTI JATYMKIB Ta KpUTEpii BUOOPY MICLb
BCTaHOBJICHHSI.



8. V 3aranbHHMX BHCHOBKAaX MOAaHO GaraTto TBepIDKEHBb NMPO e(pEeKTHBHICTh Ta
JOLIIBHICTE PO3POOJIEHUX pillleHb, TPOTE BiACYTHI 3rajKd NpO KiJIBKiCHI NMOKa3HHKH
TOYHOCTI, TNOXHMOKM ab0 aJeKBaTHICTh pe3yNbTaTiB  po3pobNeHHX  Moaenel
eKCIIEpUMEHTAIEHUM JTaHUM.

0. V 3aranbHMX BHMCHOBKAaX BIJICYyTHS iHGopMallis IMOAO Yy3arajibHEHHA
OTPHMMAHHMX PE3YJBTATIB LIS TEIUTHLB iHITMX THIIOPO3MIpiB.

Bpaxaro, 110 BUCIIOBIIEHI 3ayBa)K€HHS He € BH3HAYaJBHHUMM 1 HE 3MEHLIYIOTb
3arajbHy HayKOBY HOBHM3HY Ta MPAKTHYHY 3HAYUMICTh pe3yNbTaTiB Ta HE BIUIMBAIOTh Ha
[IO3UTHBHY OLIHKY JUCEpTaliifHOi poOOTH.

BucHoBOK npo AucepTaniiiny podory
Bpaxkaro, 10 Jaucepraniiina pobora 3000yBaya cTyneHs JOKTopa ¢imocodii
Cunuiaoi €nuzasetu IOpiiBHn Ha Temy «[iIpomHeBMaTH4YHa CHUCTeMa OO’ €KTY
TEIUIMYHOrO OCIOAAPCTBA CEPEHBOTO 00’€My» BHUKOHAHA Ha BHCOKOMY HAyKOBOMY
piBHi, He TIOpYLIye NPHHIMUIIB aKaJeMiuHoi JoOPOUECHOCTI Ta € 3aKiHYEHHM HayKOBHUM
JOCIiIKEHHAM, CYKYIHICTh TEOPETHYHHX Ta MPAKTHYHUX Pe3yNbTaTiB SKOTO pPO3B'A3ye
HayKOBe 3aBJaHHs, [0 Ma€ iCTOTHE 3HaYeHHs IJII MeXaHiuHoi iHxeHepii. Jlucepraniiina
poboTa 3a aKTyalLHICTIO, MPAKTHYHOKO I[iHHICTIO Ta HAyKOBOIO HOBH3HOI IIOBHICTIO
BiANOBiZae BMMOraM 4YHMHHOIO 3aKOHOJAABCTBAa YKpaiHH, 1o mepeadadeHi B m.6 — 9
«[Topaaxy npHCYIDKEHHS CTYTEeHs JIoKTopa (inocodii Ta ckacyBaHHs pilEHHS pa3oBOI
CIeliaizoBaHoi BYeHOI pagd 3aKiajy BHUINO] OCBiTH, HAyKOBOi YCTaHOBH IIpO
MpUCYKEHHs CTyIeHs JokTopa (imocodii», 3arBepmxenoro Ilocranosoro KaGinety
Minictpis Yxpainu Big 12 ciuns 2022 p. Ne 44,
3m00yBau CunuimHa €nu3aBera HOpiiBHA 3acilyroBye Ha NPUCYKEHHS CTyIEHs
Jokropa ¢inocodii B ramysi 3HaHs 13 — MexaniuHa iHxeHepis 3a cneniansHictio 131 —
IpukinagHa MexaHika. '
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