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HOPIBHAHHSA PO3IOALTY TEMIIEPATYP PO3IIVIABJIEHOI'O TUTAHY IIPH
POBOTI PI3BHUX AJI'OPUTMIB KEPYBAHHS EJIEKTPOHHO-ITPOMEHEBUMH
I'APMATAMUA

Anomayis. [Iposedeno mamemamuune mMoOemosants 00iepigy PONIAGIEHO20 MUMAHY 6 NPOMINCHIL EMHOCHI
€1eKMPOHHO-NPOMEHEBOT YCMAHOBKU Y BUNAOKY HASBHOCTI HEPONIAGIEHUX WUMAMNKIG WUXIMU I3 BUKOPUCTIAHHAM YUCETbHUX
Mmemooie 6 npoepamnomy nakemi MATLAB. TIpu modentosanni Oy 6UKOPUCMANHE MPU a1eOPUMMU KepySanHs 00Iepi6oM.
CMaHOapmHuil i3 3u23a20N00IOHOI0 MPAEKMOPIENO; 3i 360POMHUM 38 SI3KOM No memnepamypi, komoinosanuil. Ilopisusana
BMIHA 6 YACI PIBHOMIDHOCII NPOSPIGY PO3NIAGICHO20 MUMAHY, PO3NOOLT MeMnepamyp ma iOHOCHULL 00 €M PO3NIABIEHO20
MUMAHY 6 NPOMIJICHIT EMHOCI OJist 3a3HayYeHux aneopummie. Ilokazano, wo KoMOIHO8aHULL aneopumM 3abe3neuye Kpauuil
npoepis po3NIaAsIeH020 Mumany ma PayioHaIbHULL PO3NOOLL NOMYNHCHOCHI 00i2pisy NO 6CIll NOBEPXHI NPOMINCHOT EMHOCIIL.

Knrouosi cnosa: Enexmponno-npovenesa niaska mumary, aieopumm KepyeanHs, MEXampoHHa CUCIeMA, po3nooLl
memnepamyp, NPOMIJICHA EMHICb

CyuacHe 3pocTaHHs BHUpPOOHMIITBA BHCOKOSKICHOTO THUTaHy SIK B YKpaiHl Tak 1 3aKOpIOHOM
OB ’S13aHE 3 MOr0 aKTUBHUM BUKOPUCTAHHSM B 3arajlbHOMY Ta XIMIYHOMY MalllMHOOY/AyBaHHI, ra3o- Ta
HaQTOBUI00YBHIM MPOMHUCIOBOCTI, XapuoBiii MPOMHUCIOBOCTI, MEIUIIMHI, CYAHOOYIyBaHHI, a TaKOX,
0c001BO, aBla- Ta PaKeTOOYyBaHHI.

EnexTpoHHO-TIpOMEHEBA IJIaBKAa € CY4YaCHOKO TEXHOJIOTIEK0 OTPUMAaHHS TUTaHy Ta CIUIaBIB Ha
roro ocHoBi [1], sika y MOPIBHAHHI 3 BaKyyMHO-AYTOBOIO, IJIA3MOBOIO Ta €JIEKTPOIIIAKOBOIO MA€ SIK
psn cBOIX mepeBar, Tak 1 HeModikiB. OIHMM 3 HaMCYTTEBIIMX HENOJIKIB MOJISTAE y BHUCOKOMY
€HEeprocrnoKMBaHHI Ha BUIUIABKY OJIHIE] OJMHMII MacH TOTOBOi MPOJYKILIi, IO € pe3yIbTaToM
BIICYTHOCTI aBTOMATHYHUX CHCTEM BHMIPIOBAHHS TEMIEpaTypH PO3IUIABJIEHOIO TUTaHy Ta 3HAYHOTO
BIUIMBY JIIOJICBKOTO (DakTOpy Ha mepedir IuiaBku (BUOIp ONEpaTopoM YCTAHOBKU TPAEKTOPIA pyXy
IIPOMEHIB €JIEKTPOHHO-IIPOMEHEBUX TapMaT Ha OCHOBI BJIACHOI Cy0’ €KTUBHOT OLIHKU TEIUIOBOTO CTaHy
PO3ILIaBY B IPOMDKHINA €MHOCTI).

Ha cporoniHi € Benmika KUTbKICTh SIKICHUX BITYM3HSHUX Ta 3apyOLKHUX JOCIIIKEHb, IPUCBIYEHUX
BUPIIIEHHIO 3a/la4l MOJICITIOBAHHS TEIUIO- Ta MAacOOOMIHY TIpU €JIEKTPOHHO-TIPOMEHEBIN IIIaBIll Ta
MIPOTHO3YBAHHIO XIMIYHOTO CKJIQ/ly Ta CTPYKTYPU OTPUMAHUX TUTAHOBUX 3JIMBKIB. OJJHAK BIAUYBa€ETHCS
CYTTeBUM Ae(IUUT JOCIKEHb, MOB’S3aHUX 13 BHUPILICHHSAM 3a/ad aBTOMATHU3allli T€XHOJOIIYHOIo
IIPOIIECY IIAaBKHU TUTAHY Ta KEPYBAHHS YCIEIO €JIEKTPOHHO-TIPOMEHEBOIO YCTAHOBKOIO 13 BPaxyBaHHAM
PI3HUX 30ypIOIOYMX CUTHAIB.

Came miif 3amadi Oys0 MPHUCBSIUEHE TMOTEPEIHE JOCTIHKEHHSI aBTOPIB Pe3yJIbTaTOM sIKOi Oyiia
3alpOIIOHOBAaHA MEXaTpOHHA CHUCTeMa KepyBaHHs BUILIABKOIO TUTAHY NPU €JIEKTPOHHO-TIPOMEHEBIH
IUIABLI 31 3BOPOTHUM 3B’S3KOM [0 TEMIIEpaTypl pO3IUIABJIEHOIO THTAaHY B NPOMDKHIA €MHOCTI Ta
JMHAMIIN 3MIiHU HoTo piBHS B KpucTaiizaropi [2, 3]. Ilix gac ii po3poOku Oyio 3ampoIOHOBAHO JBa
HOBl aJTOPUTMU KEPYBAHHS TPAEKTOPIEIO PyXy IPOMEHIB €IEKTPOHHO-IIPOMEHEBUX TapMaT: 3i
3BOPOTHUM 3B’S3KOM II0 TeMIlepaTypi po3IIaBy B HNPOMDKHIA €MHOCTI Ta KOMOIHOBaHMH (TO€THYE
CTaH/JApPTHUH AITOPUTM 13 3UI3aronoji0HOI0 TPAEKTOPIEID Ta AITOPUTM 13 3BOPOTHHUM 3B’SI3KOM IO
TeMIeparypi).

Meroro aHoi poOOTH € AOCHIIKEHHS €(PEKTUBHOCTI 3alPOMOHOBAHOI paHille MEXaHOTPOHHOT
CHCTEMH, a caMe NOpPIBHSAHHS €(eKTUBHOCTI OOIrpiBYy PO3IUIABIEHOIO TUTAHY B MPOMDKHIM €MHOCTI
3T1THO CTaHJAPTHOTO 3UI3aromnoAi0HOTO AIrOpUTMY (Jajl «aJIropuT™M Ay), aJropuTMy 31 3BOPOTHUM
3B’SI3KOM 10 TeMIieparypi (gaii «aaroput™ B») Ta KoOMOIHOBaHOTO anropuTMy (J1aii «anroputm Cy).

[1ix yac momnepeaHix YMCENIbHUX MOJETIOBaHb pOOOTH BUIIEBKA3aHUX aJTOPUTMIB pO3IJlsiaaacs
CHTYAIIisl TIOTPAIUISIHHS HEPO3ILIABICHHUX [IMATKIB IIMXTH B MIPOMDKHY €MHICTB [3, 4] 1 micIist SIKICHOTO
aHaii3y OyJ0 HoMepeHbO BCTAHOBJIEHO, 1110 aaroput™ C mporpiBae piBHOMIpHIIIE TUTAHOBUI PO3ILIaB
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y HOPIBHSIHHI 3 allropuT™MoM B, 1 Ha BiIMiIHY BiJ aJrOpuTMy A MOBHICTIO PO3ILIABIIsiE HEPO3ILUIABIIECH]
[IIMATKA ITUXTH.

[lin yac gaHOro NOCHIIKEHHS OTPUMAaHI paHille TPUBUMIPHI TeMIEpaTypHi MacuBH OyiH
MOPIBHSIHI [10 HACTYITHUM ITapaMeTpam:

- BUIXWICHHS BiJI CEpeAHbOI TeMIepaTypu MacuBy (puc. 1):

AT, :(iﬁi—[iﬂj/nj/n, Q)

ne T, —temmeparypa | -ro By3iia MacHBy TeMiieparyp; N — 3aranbHa KiUTbKiCTb By3/IiB B MACHBI TeMIIEPaTyp;
- BIIHOCHHUH 00’€M PO3IUIABJICHOTO TUTAHY B IPOMDKHINA €MHOCTI (pHC. 2):
— . 0,
Vo, = (K/1)-100%, )

ne K — KUTbKICTh BY3IIB B MAacHBI TEMIIEpaTyp, 3 TEMIIEPATypOIO BHIIOIO 33 TEMITEPaTypy TUIABICHHS
tutany (1950 K).

ATeep, K 3
bl | 020 || e Anroput™ A
»\!“'ﬂ‘" W "\. \ A
! TN RE AL Y s ArropuT™ B
2 —— Airoput™ C
1
0,00 20,00 40,00 60,00 80,00 5°C
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Puc. 2 — 3mina BitHOCHOr0 00’€My PO3IIABJICHOr0 THTAHY B MPOMIXKHIiil €MHOCTI B yaci

3 Puc. 1 Ta 2 Buano, o anroputmu B Tta C OuIbIl piBHOMIPHO TPOTPIBAIOTH PO3IUIAB METATY Y
MOPIBHSHHI 13 aTOPUTMOM O€3 3BOPOTHOTO 3B’S3KY A, a MepeximHuil mporiec TpuBae Onm3bko 40
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CEeKyHJI, camMe 3a IIell yac IUIaBUThCS IIMaToK MMXTH (y BUNaaky aaroputMiB B 1 C BiH MOBHICTIO
po3maBisieThest). Takox aHaimi3 rpadiky Ha Puc. 2 mokasye, mo komOiHOBaHUM anroputM C Kparie
MIPOTPIBAE PO3ILIAB TUTAHY CaMe ITiJ] Yac MEPEXiTHOTO MPOIIECYy.

Ha Puc. 3 nHaBeneHo BIIHOCHMI po3noaul temneparypu T, 3 iHTepBanoMm B 50 K y Bysmax

TEMIIEPaTYpPHOTO MacuBy, 3riHO skoro amroputM C mporpiBae OUTbIYy YacTHHY pO3IUIABY B
TemrneparypHomy aianazoni 1950 — 2050 K B nopiBHsHHI 3 anroputMaMu A Ta B, y sKuX € He3HauHe
3MmiteHHs B 01k Outhimx Temmeparyp (1950 — 2100 K). A ockutbk# 3riqHO JOCTIHKEHb B poOoTi [1], y
BUTAJKy BWIUIABKA CIUIABY 13 JIOJIaBaHHIM aJIOMIHII0, 30UTBIICHHS TEMIIEPaTypu pO3IUIaBY
MIPU3BOANTH A0 30UIbLICHHS BUIIAPOBYBAHHS aTIOMIHIIO 3 PO3IUIaBY, TO BUKOpUCTaHHS anroputmy C €
OLIBII TOLIUTBHUM.

—t—

----- Anroputa A
Anroputm B
20 Amropumu C
10 —
K
0 ~elzm -
1700 / 1900 2000 2100 2200 / 3000

Puc. 3 — 3mina BigTHOCHOr0 00’€My pO3IJIaBJICHOI0 TUTAHY B IPOMiKHil €eMHOCTI B yaci

B sKocTi BHCHOBKIB TPOBENEHOTO JOCIUDKEHHS CIiA BII3HAYUTH, 10 BHUKOPUCTAHHSI
3alpONOHOBAHOIO KOMOIHOBAHOI'O aJITOPUTMY KEPYBAaHHS TPAEKTOPIIO PyXy €IEKTPOHHO-TIPOMEHEBUX
rapmar (asroputm C) 3a0e3neuuTh OUIBII palliOHAIBHUN PO3MOAUT  MOTYXHOCTI OOIrpiBY
PO3ILIABJIEHOTO THUTaHy, IO B CBOK 4Yepry 3HHU3UTh IUTOMI EHEProOBUTPATHU Ta MIABHUIIUTH
IIPOAYKTUBHICTH TEXHOJIOTIYHOTO TIPOLIECY Ta SKICTh TUTAHOBUX CILJIABIB 13 AJIFOMIHIEM.
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