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OCOBEHHOCTHU KOMIIBIOTEPHOI'O MOJAEJINPOBAHUSA
T'UJIPOJUHAMHUKA UCTEYEHUS CBEPX3BYKOBBIX CTPYI

A.C. I'puyenxo, acnupanm, [ BY3 «[II'TY »

CTpeMHTENBEHO pa3BHUBAOIINE HH(OPMAIMOHHBIE TEXHOJIOTH M KOMITBIOTEp-
Hasl TEXHHKA TTO3BOJISIIOT YBEIIMUHUTE CKOPOCTD PeleHus udhepeHMaTbHbIX ypa-
BHEHWMIL: JBIDKEHMSI SKHIKOCTH M Ta3a, TEIUIONPOBOJHOCTH, MAacCOOOMEeHa U T.IL
Ipu sTom, 3a cyer ucnone3oanus cucreM CAD npoektupoBanns (KOMITAC,
AUTOCAD) COBMECTUMBIX C Pa3HMYHBIME BBIYFCIATEIEHEIMH KOMIUICKCAMHU
MOXXHO BBITIOJTHUTB PacyeT JUIst JTI000ro reOMETPHYECKH CIIOKHOTO OOBEKTa.

B Hacrosiiiee Bpemst pazpaboTaHo OibIIoe KOJIMYECTBO MPOrPAMMHBIX KOM-
TIIEKCOB JUTSI MOZICTTUPOBAHMESL: IBYDKEHHSI YKUIKOCTEH 1 ra30B (KaK YaCTHYHO CKMMa-
€MBIX, TaK W TIOHOCTHIO), JBIDKCHUSI BYX(Da3HBIX Cpea (KUIKOCTh WITH TBEpIast
YacTUIla B Ta30BOH (ha3e), TOpeHUs OHO U IBYX(a3HBIX cper v T.m. Cpemu Takux
nporpamm FlowVision, RealFlow, Blender, Glu3d, AfterBurn, FumeFX, Autodesk
Simulation CFD, Fluent, B 0cCHOBE KOTOPBIX JIeXaT CETOUHBIE METO/IBI PEILICHHS ypa-
BHeHui HaBbe-CToKca Wit METO/IBI PEIIETOYHBIX ypaBHeHuid borbivana.

JIy1st MOnenMpoBaHusT UCTEYEHHUSI CBEPX3BYKOBBIX KHCIOPOIHBIX CTPYH M3
COIUIOBBIX OJIOKOB KHCIIOPOAHBIX KOHBEPTEPHBIX ()ypM HCIOIB30BAJICS IPOrpa-
MMHBIH makeT FlowVision, TI03BOJISFONINIT MOJICTUPOBATH JIBIXKCHUC TIOJTHOCTHIO
CKMMAEMBIX KUJIKOCTEH M X XMMHYECKOe B3aMMOJICHCTBIN (TOPEHHE) C OKpY-
Karomiei cpeoit. J{yst 3arpy3ku reoMeTpun uccieyeMoi 00IacTH NCTIOb30Ba-
nack cuctema 3D npoektuposanuu «KOMITACy, rie B kauecTBe HccaeyeMon
00JIaCTH CTPOMITIOCH COTLTO M YaCTh OKPYXKAFOIIEH cpenbl (JumuHHON 0 10 Kammo-
POB coruia ¥ MameTpoM 70 4 KaTOpoB), B KOTOPYIO UCTeKaeT cTpyst. Jliist ycko-
PEHUISL pacyeTa UCIIONB30BATICH BO3MOKHOCTH cimMeTpru B FlowVision, n s
KJlaccHuecKux coren JlaBaisi co3naBanack Mojiesb Y4 COIUIa, a JUIs COreN ¢ Ko-
CBIM Cpe3oM - /2 coruta. [Ipu MozpenpoBaHuu comen ¢ ynuciaoM Maxa 2 Hakaapl-
BAJINChH CIIEYIOIME TPaHUYHbIE YCIOBHS: aOCONIOTHOE JaBJICHHE Ha BXOJE B
comto — 1 MIla, naeienue okpyxatomeid cpenpl 0,1 MIla. [Ins yanduxarmm
PE3YyIIbTaTOB MOJIETIMPOBAHMS pa3MEpBI SUeeK PacUeTHOM CETKU BBIYHUCIIUINCH B
OTHOCHTEJIFHBIX enuHHIax. J{miHa pedpa KyOrmdeckoi siaeiiku coctapisia ~0,1
Kayopa. [yt yCTOMYMBOCTM pelleHHs] HCIIONb30BaJlach HEsIBHAS pacueTHast
cxema ¢ uncioM Kypanra 0,1 — 1, npu 3TOM SBHBIH IIar Mo BpeMEH! COCTaBIIsI
10-8 +10-11 ¢, a NIUTENBLHOCTH OTHOTO YUCIEHHOTO 3KcepuMenTa — 4-2() CyToK.
YMeHblIIeHHe pa3MepoB SUEHKH HE PUBOIIIO K YBEJIMUEHHIO II1ara 1o BpeMe-
HH, a JIMIIIb YBEJTMYMBAIIO BPEMSI BEIYMCIICHHS OJTHON UTEPAIiH.

BbImomHeHo MonienpoBaHue KCTEUeHHsT BO3AYIIHON U KUCIIOPOIHBIX CTpYyH
13 CBEPX3BYKOBBIX COIEN KJIACCHYECKOH (POPMBI 1 C KOCHIM CPEe30M (BEJIHUHMHOM OT 7
110 20 TpajtycoB) BBIXOAHOTO ceveHust. [lomyueHHbIe 3HaueHHs CKOPOCTH M JIABTICHUST
Ha OCH CTPYH U TIO €€ PaJINyCy XOPOILIIO COITIACYIOTCS C JIMTEPATYPHBIM JIAHHBIMH.
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®OPMYBAHHS ETAJIOHY EOEKTUBHOI'O
EHEPI'OBUKOPUCTAHHA JJI5 OB’€EKTIB KOMYHAJIBHOI'O
TEIIVIONOCTAYAHHA METOJAMMU PAHXKXYBAHHSA

JI.B. Jlasuodenxo, doyenm, M.b. Knumernko, cmydenm,
JhybKull HAYIOHATLHUTI MEXHIYHULL YHIGEpCUmem

OpHuM i3 crioco0iB OLiHIOBaHHS PiBHS eHeproe(eKTUBHOCTI € BU3HA-
YEeHHS PEUTHHTY OO0 €KTYy Ha OCHOBI 0araTOMipHOTO IOPIBHSHHS TPYIH
00’€KTiB, siKe mependavyae ypaxyBaHHs COPMOBAHOI CYKYIMHOCTI OKa3HH-
KiB eHeproe()eKTUBHOCTI, BU3HAYEHHS iX €TAJIOHHUX 3HaYeHb, (DOPMYBaHHS
«3pa3ka» eHeproe()eKTUBHOCTI Ta BU3HAUCHHS BiZICTAHEH 10 HHOTO, CIIPHSE
BUSIBJICHHIO Kpanyx (TipIInMX) 3 TOYKH 30py €(PEeKTUBHOCTI €HEeprocrnoxXu-
BaHHS 00’ €KTIB.

PeiiTuHryBaHHs 03Havae BUOYJOBYBaHHs 00’€KTIB B IEBHOMY MODS/I-
Ky Y BIZNOBIJHOCTI i3 3aBYaCHO BCTaHOBJIEHUMH NMpPaBUJIAMU Ta KpHUTEPisi-
Mu. PamxyBaHHS OZHOTMIHUX 32 (DYHKI[IOHaJHBHUMH O3HaKamMH 00’ €KTIiB
CHCTEMH KOMYHAJIBHOT'O TEIUTONIOCTaYaHHs JI03BOJISE 3MIMCHUTH IOPIiBHS-
JIbHY XapaKTEePUCTHKY iX e()eKTHBHOCTI €HEPrOCIIOKUBAHHS 3 YpaxXyBaHHIM
TIOKa3HUKIB E€HEeproeeKTUBHOCTI, OLIHUTH piBEHb eHeproeeKTUBHOCTI
00’€KTIB Ta BCTAHOBUTHU iX PEUTHHT IUIS MOJAJBIIOTO MPHUUAHSATTS pillleHb
IIO/I0 MEPIIOYEPTOBOCTI BIPOBAPKEHHS 3aXOIiB MO0 MiABUIICHHS 1X PiB-
HS1 eHeproe( eKTUBHOCTI.

BusHaueHHs! peHTHHTY TO3BOJISIE TO3UIIIOHYBATH 00 €KT TOCIIIKESHHS
cepeql TPyNU OJHOTUITHMX Ta BU3HAYMTH JiJepiB Ta ayrcainepis. Jlinepom
clmil BBaXXaTH 00’€KT (Ipymy OO0’€KTiB), MOKA3HUKH CHEProe)eKTUBHOCTI
SIKOTO HaliMEHIIIC BiJIPi3HSIOTHCS BiJl €TAJIOHHUX 3HAYCHb, a ayTCAlepOM -
00’exT (Tpymy 00’€KTIB), MOKA3HUKU €HEPrOCPEKTHBHOCTI SKOTO HAWO1iIb-
1€ BiAPI3HAIOTHCS BiJl €TaJIOHHUX 3HAYCHB.

AHaiz CyKyImHOCTI TTOKa3HUKIB €Heproe()eKTUBHOCTI Ipynu 00’ €KTIB
JI03BOJISIE BM3HAYMTH IX €TaJOHHI (Haikpaili) 3HaueHHS Ta copmyBaTH
€TaJIOH e()EeKTUBHOI'O €HEPTOCIIOKUBAHHS - 00’ €KT, 1[0 OMUCYIOTHCS CYKYTI-
HICTIO HaWKpalluX 3HA4YCHb MMOKa3HUKIB eHeproedekTuBHOCTI. Ciij 3a3Ha-
YHTH, 10 €TaJIOHOM HE 3aBXXJY MOXKE BUSIBUTHCH peajbHUI 00 €KT, 1ie MO-
xKe OyTH «ijfeam», sIKOr0 HEOOXIJHO MparHyTH, [0 HE iICHy€e HacmpaBi. 3a
€TaJloH MOXe OyTHM BHOpPAaHO THUIOBHUH OO0 €KT, 3HAYCHHS MOKA3HUKIB
€HEepProeeKTUBHOCTI SKOTO HANMEHIIIE BiIPI3HIIOTHCS BiJ| «iICaTy».

BusHaueHHS! €TaJIOHHMX 3Ha4YeHb ITOKA3HUKIB E€Heproe(eKTUBHOCTI
3a0e3reuye MOXKIIMBICTh BUSBJICHHS KpaIOi MPAKTHKHY, a BiAXUIEHHS MOKa-
3HUKIB BiJ] €TAJIOHY BKQ)XYTh Ha BiJICTABaHHS 00 €KTY JIOCII/KEHHS 1 Ha Te,
110 caMe HeOOXiZIHO BUIIPaBUTH.
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PAH)KYBAHHA OB’€EKTIB KOMYHAJIBHOI'O
TEIIVIONOCTAYAHHA AJ151 BUBHAYEHHS PIBHA
EHEPI'OE®EKTUBHOCTI

JIB. Jlasuoenxo, ooyernm, C.C. Y0o0ix, cmydenm,
JhybKull HAYIOHATLHUTI MEXHIYHULL YHIGEpCUmem

3aBIaHHSAMH PaH)XyBaHHS € CTBOPEHHSI CHCTEMH 300py Ta oOpoOKH
iHboOpMaIii Uit MPUHAHATTS YNPABIIHCHKUX PillIeHb HA PI3HUX PIBHIX aHa-
mi3y y cdepi eHeprozOepexxeHHs. MeTol0 peHTHHIOBOI CHCTEMH KOHTPOIIIO
€Heproe)eKTUBHOCTI € TIOPiBHSUILHUHN aHai3 epeKTHBHOCTI €HeprOBUKOPH-
CTaHHs 00’€KTIB JocimipkeHHs. [Ipu 1boMYy, aHami3yBaHHS MMOBHHHE 0a3y-
BaTHCh Ha BpaxyBaHHI PI3HOMAHITTS B3a€MO3B'SI3KiB, IO 3a0€3NEUyIOTh
¢yHKIioHyBaHHS miAnpuemcrBa. OO0’€KTH, IO MiJUISATalOTh HOPIBHIHHIO,
OITUCYIOTBCSl PI3HUMH O3HAKaMH, SIKI MOXYTb 3MIHIOBATHCS 3aJIEKHO Bij
TIOCTaHOBKH 33/1a4i OI[IHIOBAHHSI, iEpapXivyHOro PiBHS PO3MIILIEHHS 00’ €KTIB,
oco0IMBOCTEH QYHKITIOHYBaHHA. Hexall CyKyImHICTE 00’ €KTIB JTOCIIKSHHS
Q= {a)l 300 5y D ey Dy ,}, e N — KUIBKICTE 00’ €KTIB, 1[0 BUBYAIOThLCS, Ta
CYKYIIHICTh X BJAaCTHBOCTEH, IO XapaKTEpU3YIOTh €HEepProeqeKTHBHICTB,
D=, 0prer@ s P 5} » € K — KITBKICTB BIACTHBOCTEH.

s onucy eheKTHBHOCTI €HEProOBUKOPUCTAHHS B KOTENBHSAX IiIPH-
€MCTBAa KOMYHAJIBHOTO TEIUIONOCTaYaHHS MPHUHATO TMOKa3HUKHU €Heproe-
(beKTUBHOCTI, SIKI BpPaXOBYIOTh HOPMATHBHI XapaKTEPUCTUKU BUTpATH Iia-
JIMBa Ta €JEKTPOeHeprii (3HaueHHs IPYIOBOI HOPMHU BHUTpATH IajnWBa Ha
BIJIITYCK TEIUTOBOI eHeprii KOTEeNbHEI0; BUTPATH TEIJIOBOI €Heprii Ha BiIacHi
MOTpeOW KOTENbHI; 3HAYEeHHS 1HANBIyaJbHOI HOPMH MIUTOMHUX BHUTpAT eJie-
KTpOeHeprii OKpeMo Ha BHUPOOHHUIITBO Ta BIJIIYCK TEIUIOBOI eHeprii; 3Ha-
YeHHs. HOPMATHBHHUX BHUTPAT €JIEKTPOEHEPTii M0 KOXKHOMY THITy 00JaJHaH-
HS KOTEJIbHI), TIOHaJJHOPMATHUBHI BUTPATH eHepropecypcis (koedilieHT Bia-
TIOBIZIHOCTI 1X pealbHUX BUTPAT HOPMATHBHUM 3HAUEHHSIM BUTpATH MaJHBa;
Koe(iLlieHT BiJMOBIAHOCTI X peaJbHUX BUTPAT HOPMATUBHHUM 3HAYECHHSM
MTUTOMOI BUTPAaTH eNEKTpOeHeprii Ha BUPOOHMITBO (BIAMYCK) TEIUIOBOI
€HEeprii KOTeNbHEI0; KOS(IIiEHT BiAMOBITHOCTI iX pealbHUX BUTPAT HOPMa-
TUBHMM 3HAUEHHSM BHUTPATH €JIEKTPOEHEPril i-TUM THUIIOM OOJaJHaHHS;
Koe(ilLlieHT BUTPATH €JIEKTPOeHepTii Ha BUPOOHHUIITBO Ta BiITYCK TEIUIOBOI
eHeprii; KoeillieHT BUTpaTH eJEKTPOEHEpril Ha OCBITJIEHHS KOTENbHI), a
TakoX e()eKTUBHICTh OpraHi3allii mporecy momaayi temia (koedimieHT edek-
TUBHOCTI BUPOOHUIITBA Ta TPAHCIIOPTYBAHHS TEIUIOBOI €HEprii, KoedilieHT
€QEeKTUBHOCTI BiJITYCKY TEIJIOBOi eHeprili Koe(illieHT BUKOPUCTAHHS Tel-
JIOBOi eHeprii, KoeillieHT BTpaT TEIUIOBOI eHeprii, kKoedilieHT edeKTHBHO-
CTi CIIOXKWUBAHHS MAJINBA).
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Jl1s nopiBHSHHS 00'€KTIB, IO OMMCYIOTHCS BEIMKOIO KiJIbKICTIO MOKa-
3HHKIB JOIUIFHAM € BUKOPHCTAHHS TaKCOHOMIYHOTO TOKAa3HHKA, SIKHA €
CHUHTETHYHOI BEIIMYMHOIO, IO € «PIBHOJIFOYOIO» BCIX O3HAK, IO XapaKTe-
pu3yroTh eHeproedekTuBHicTh. O0'€KTY, IO Mae HaWKpallle 3HAYCHHS TaK-
COHOMIYHOTO TIOKAa3HUKA EHEProe()eKTUBHOCTI MPUCBOIOETHCS HAWBHIIHNA
panr: » = 1. BiTHOCHO HROT'O B TIOPSIKY TOTiPIICHHS 3HAYCHHS TaKCOHOMi-
YHOTO TIOKa3HWKA BUCTABJISIOTHECS PAHTH iHIIMM 00'ektaM. Ha ocHOBI 00Opa-
HUX TIOKa3HHUKIB €HEPrOe(EKTHUBHOCTI OyIO BUKOHAHO PaHXyBaHHS KOTE-
JICHb TIANPUEMCTBA 32 piBHEM e(EKTHBHOCTI €IEKTPOCIOKUBAHHS, BUPOO-
HUIITBA TEIUIA Ta CIIOKUBAHHIO MAJIMBA Ta BU3SHAYCHO 3arajbHUI paHT (Tal-
s 1).

Tabnuipst 1 — PawkyBaHHS KOTEJIEHb 32 piBHEM eHeproe()eKTHBHOCTI

Panr 06’exra
3a 3a 3a
OO0’exT | eeKTUBHICTIO | e(EKTUBHICTIO | epEeKTHBHICTIO .
3aranbpHuit
EIIEKTPO- BHPOOHUIITBA CIIOKUBAHHS
CITOKUBAHHS Termia rmajnBa

Korenpus

Nol 2 1 3 1
Korenpus

No2 1 6 7 5
Korenpus

No3 5 4 2 3
Korenpus

Nod 4 2 6 4
Korenpus

oS 6 3 1 2
Korenpus

No6 3 7 4 5
Korenpus

No7 7 5 5 7

Pe3ysnpraTy paHXyBaHHS Jar0Th 3MOTY ITO3UIIOHYBAaTH 00’ €KT JOCIIi-
JOKEHHSI cepell OAHOTUIHUX 00’eKkTiB. OTpuMaHi pe3ynbTaTH MOPiBHSHHS
KOTEJIEHb 3a piBHEM e(DeKTUBHOCTI €HEPrOBUKOPUCTAHHS CIIPUSIOTH NPUItH-
SITTIO PILIEHHS TPO TIEPIIOYEProBiCTh BIPOBA/KEHHS €Heprozoepirarodmx
TEXHOJIOTIH.
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EHEPT'O3BEPEXXEHHA B TEIIJIOEHEPTETHYHUX
YCTAHOBKAX [ CUCTEMAX

AKYMYJIIOBAHHS TEILIA

O.B. Konomieys, acucmenm, K.M. Cyxuui, oexan ¢p-my TOP i BT,
JIBH3 V]IXTY

AXyMYJTIOBaHHs TeIlUla BiJirpae BaXXIMBY POJIb B peajizamii Takux
€Hepro30epiraroumx 3axoJliB SIK: y3TO/KEHHS PEKUMIB BHPOOJIEHHS 1 cro-
KMBaHHS TEIUIa; PO3LIMPEHHS MOXKIMBOCTI BUKOPHCTAHHS BTOPUHHHX €He-
propecypciB, HETpaUIITHUX 1 TIOHOBJIIOBAHUX JKEPET EHEpTii.

Po3pobxa Ta BIIpoBaKEHHS O1IbII eHeproe)eKTUBHUX Ta €KOJOTiYHO
YHUCTHUX MaTepiaiB JUIs aKyMYJIOBaHHS €Heprii Mae Ha MeTi TpH IiJli: 3Me-
HILIIEHHS [IKi[UIMBUX BUKH/IB B HaBKOJIMIIHE CEPEIOBHIIE, CTIHKY eHepre-
TUYHY TOJIITHKY, TBEPY EKOHOMIKY Ta COLiaJIbHUH PO3BHUTOK.

TennoakyMyIoBabHIi MaTepiall MOBUHEH BiJIOBIIATH HACTYITHUM BUMO-
ram: BUCOKA TEIUIOEMHICTB Ta €HTAJIBITIS TP BiTHOCHO BUCOKOMY 3HA4€HHI Koe-
(¢ilieHTa TEIUIONPOBITHOCTI, XiMiUHa CTAaOLIBbHICTh, OE3MEYHICTh Ta HE TOKCHY-
HICTb, BUCOKA IIUIBHICTH MaTepially, HU3bKa BapTICTh, MPOCTOTA EKCILTyaTarli,
Jio0pa Kopo3iiiHa CTIHKICTh, HAsIBHICTh MaTepiaty B mpojaaxy [1].

KnacudikyBaT TemioakyMyJrOBaJbHI MaTepiadd MOXXKHA HAa OCHOBI
TIPOLIECiB, IO 3a0e3MeuyroTh epeKTUBHUN TerutoBiaBia. Taki mpouecu mo-
XKYTb OyTH 3BOPOTHUMH i HE3BOPOTHUMU. B ocHOBHOMY 11e [2]:

-TIOTJIMHAHHSI TEeIlIa 332 paXyHOK TEIIOEMHOCTI;

-TIOTJIMHAHHS TEIUIA 33 PaXyHOK (ha30BUX MEpeXoiB 1-ro pomy:

- tepe0y/JOBH KPUCTAIIIYHOI CTPYKTYPHU B TBepii (hasi;.

- TTOTJIMHAHHS TEIUIa B MPOLIEC] IIaBJICHHS;

- TIOTJIMHAHHS TEIUIa B IPOLIEC BUNIAPOBYBAHHS;

- TIOTJIMHAHHS TeIUIa 32 PaxXyHOK XiMIYHOI peakiii po3KIIagaHHs.

PesynpraTn maHoi kinacudikarii HaBeneHo Ha puc. 1.

‘ Marepiam ‘
EnmHicHL ‘ PazonepeximHi ‘ Copbuiiis ‘
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Pucynok 1 — Knacudikaris TennoakymyinoBaibHUX MaTepialliB
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[Tpu BHOOpI TEMI0aKyMYJTIIOIOUOr0 MaTepiaily Ciij 3BakaTH 1 Ha cHo-
ci0 akymymroBaHHS Teruia. [IOpiBHSHHS pi3HMX CHOCOOIB aKyMYJIIOBaHHS
TeIUla Ha HPUKIaAl Macd Ta 00’eMy TEIUI0aKyMYIIOBaJIbHOIO MaTepialy
SIKMH HeoOXiTHO 3aBAaHTAXXKUTH B TEIUIOBIH aKyMYJSATOp IS aKyMYJIOBAaHHS
1 "I Terna HaBeaeHO B Ta0. 1.

Tabnugt 1 — [lopiBHAHHS Pi3HUX CIIOCO0IB aKyMYJIIOBaHHS TEIUIa

Brnactusicth TemmoakyMyITrOr04i MaTepianu
Marepiany Ten- Marepianu 3 Cop0iitHi Ma-
JIOEMHICHI (a3oBuM mepe- Tepianu
MaTepianu XO0JIOM
Kawminb| Bona | Opra-| Heopra- |cinb/me-| ciib/cu-
HIYHI | HIYHI OJIT | JiKareib
Maca matepiary
Uit akymymo- | 67000 10600 5300 4350 12634’ 1052,6

BaHHs 1 ['JIx, kr
006’em matepiana

JUISL aKyMYITIO- 30 16 6,6 2,7 1,7 0,9
Banns 1 [Jx, M°

3aBasKy HaAWMEHIIIHA Maci i 00’ €My TEIUT0aKyMYJTFOBAIBHOIO MaTepia-
ny s akymysroBadHs 1 I'Jx Temsa Ta eKONOriyHOCTI BUKOPUCTOBYEMHX
MaTepiaiiB HaWOUIBII MEPCIIEKTUBHUM € COpOIIIHHUNA CIIoci0 akyMyJTloBaH-
Hsl Teruia. BukopucranHs copOuii s aKyMyJIFOBaHHS TEIJIa CTPUMYEThCS
BHCOKOIO TEMITEpaTyporo pereHepailii copoenTis. Ileit Hemomik 3apa3 Bupi-
UIYETHCSI CHHTE30M KOMITO3UTHHUX MatepialiB 3 OiIbll HU3BKOK TemIepa-
TYpOIO pereHeparlii Ta BUIIO T'yCTHHOK 3amacaHHs eHeprii[3].

Jlitepatypa

1. Pesnurkuii JI.A. TemmoakkyMynupyIOIIHE BEIIECTBA U IMPOLECCHI /
JILA. Pe3nnnknii // XKypHan Heopranndeckod xumuu, 1998. — T.43, No§. —
C. 1288 — 1292.

2. IMabanmuna C.I'. Kitaccngukanus TeIUI0aKKyMYJIUPYIOIIUX MaTepH-
aJioB, cCoJlep)KaluX BbICOKOMoneKyisipHble coenunenus / C.I'. IllabanuHa,
B.H. danunun// ®U3NKO-XUMHUYECKUI aHAIN3 CBOHCTB MHOIOKOMITOHEHT-
HeIX cucteM, 2004. — Ne.2. — C 1-9.

3. N’Tsoukpoe K. Edem A review on long-term sorption solar energy
storage / K. Edem N’Tsoukpoe, Hui Liu, Nolwenn Le Pierres, Lingai Luo //
Renewable and Sustainable Energy Reviews, 2009. — V. 13. — P. 2385 —
2396.

49



EHEPT'O3BEPEXXEHHA B TEIIJIOEHEPTETHYHUX
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BUKOPUCTAHHA TEIVIOBOI'O AKYMVYJIATOPY
JJVIA ITIOKPUTTSA NIKOBUX HABAHTA’)KEHb EHEPTOCUCTEMHA

O.B. Konomieys, acucmenm, K.M. Cyxuui, oexan ¢p-my TOP i BT,
JIBH3 V]IXTY

B ymMoBax HeCTpHMHOrO 3pOCTaHHS CBITOBHX I[iH Ha OpraHidHe IaJu-
BO OZHUM 3 (DaKTOpiB CTPHUMYBAHHS 3POCTaHHS Tapu(DiB HA ENEKTPHUHY
€HEepriio B EHeProcUCcTeEMax, Mops/ 3 eHepro30epekeHHIM, € BUPIBHIOBAHHS
rpadikiB eJIEKTPUYHIX HaBaHTaXEHb €HEPTOCUCTEMH.

TunoBuit 1060BHI rpadik €NEeKTPUYHOrO HABAHTAKEHHS, IO BiNlO-
Opakae MOOOBI PUTMHU KHUTTS CYCIIJIBCTBA 1 XapakTepHHU U 0araTthox
€HeprocucTeM, HaBeaeHo Ha puc. 1[1]. Buxozasuu 3 npencrasieHoro rpadi-
Ka BHJUIAIOTH TP TUMYACOBI 30HU: 30HY MIiHIMAIBHOIO HABAHTAXKCHHS
(HivHI TOAMHU a00 HIYHWIA MPOBAJ) 3 MOTYXXHICTIO He OUThII Py, 30HY ce-
penHpoi abo MONYMUKOBOW HAaBAaHTAXXEHHS 3 MOTYXKHICTIO P, B miamasowi
Pyin < Pun < Phake 1 30HY MakcuMaiibHOI 200 MIKOBOT'O HaBaHTa)KEHHS 3 I10-
TYXKHICTIO HE OLTBII Py

P
[

K N

MHH

P, MBT

0 2 4 6 8 10 12 14 16 18 20 22 24
Jlo6oBuii yac, rojg

Pucynok 1 — TunoBuii 1o00Buii rpadik HaBaHTaXEHHS EHEPTOCHCTEMH

EdexriBHIM criocoOOM BHpIBHIOBAaHHS HABaHTKEHHSI MOXKE BUSBHTHCS
BUKOPHCTaHHI HA/UTMIIKY €IEKTPHYHOI SHeprii JUTsl opraHizaliii JeleHTpati3oBa-
HOTO ONaJIEHHS Ta/abo Trapsyoro BOJONOCTAYaHHS JKUTIIOBHX OymuHKIB. [Ipu
LOMY CIIOXHBaYi, SIKi BUKOPHUCTOBYIOTh €JIEKTPOYCTAHOBKH ISl HarpiBy BOIH
MOXYTh CTaTH JUISl €HEPrOCUCTEMH KEPOBAHMMH CIOXKHMBAYaMH-PEryIISITOpaMH,
SIKi 3a71acaroTh EHEPTi0 B MO3AIIKOBI TOJIMHHK CIIOKHUBAHHS EJIEKTPUYHOI eHepril
Ta BUKOPHUCTOBYIOTH 1i B TOJIMHI MaKCHUMyMY HaBaHTa)KEHHsI, THM CaMUM BHPIB-
HIOFOUM rpadik CIIOKUBAHHS eJICKTPOCHEPTii B eHeprocucteMi. OMHUM i3 TeXHi-
YHHX PillIeHb TAKUX CIIOKMBAYIB-PETYIISTOPIB € COPOLIiiHI TEIJIOBI aKyMYIISITOPH
KOHCTPYKTHUBHE BUKOHAHHS Ta NMPHHLIMI il SIKMX OrnMcaHo B [2,3] a 3MiHy TeM-
TIepaTypH TIpH 3apsiiil Ta po3psii HaBezreHo Ha puc. 2. Lli npuctpoi B roguxu
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MKOBOr0 HABAHTAXKEHHS HA CHEPrOCHUCTEMY MOYKYTh HArPIiBATH BOY JJIs OIla-
JieHHs1 200 rapsYOro BOMOMOCTAYaHHS 8 BHOYI CIIOKUBATH €JIEKTPOCHEPTIIO TSI
pereHepariii copOCHTY, KpIM TOTO CITOXKWBAHHS €JICKTPOCHEPTil JaHUMU TpPH-
CTPOSIMH MOYKHA CYTTEBO CKOPOTHTH BUKOPHCTOBYIOUH TSI pereHepatii copOoeH-
TY COHSIYHY SHEPTit0, 10 TIEPETBOPIOETHCS B TEIUIOBY B COHAYHOMY KOJICKTOPI.

100 4 2 /1
RS 80
<
(=
E 60
E-
£ 401
7]
[
20 .

0 2 4 6 8 101214 16 18 20 22 24

JloboBuii uac

Pucynok 2 — YcepenHenuii rpadix 3MiHH TeMIIepaTypu COpOEHTY
1 — y BUIaKy nmoyaTky poOOTH aKyMyJIATOpa 3paHKy; 2 — Y BUIIAJKY
MOYaTKy poOOTH aKyMyJsiTOpa BBEUEpi.

[Tpu BunpoOyBaHHI COPOLIITHUX aKyMYJISTOPIB ISt HOKPUTTS MTIKOBHX
HaBaHTa)KEHb EHEPrOCUCTEMH, sIKi TIPOBOMIIHCS 3 JucTonana 2015 mo Jo-
Tt 2016 Ha II1 I1® «KoHTHHEHTY», EKOHOMIS eNeKTpoeHepTii ckiana 25 %
(3a yMOBH, IO pereHepartisi copOIiifHOro MaTepiany MpoBOAMIACS 32 PaAXy-
HOK BUKIIIOYHO €JIEKTPOEHEPTii Ta B HIYHUH Yac).

Jlitepatypa

1. Mansperko B.A. HepaBHOMepHOCTE rpaduka 3arpy3Ku SHEProCuc-
TEMBI ¥ clocoOb! ee BeipaBHUBaHuUs / B.A. Manspenxko, Y. E. Heumornon //
CeitiiorexHika Ta enekrpoeHepreruka. — 2011. — Ne 4. — C. 61 — 66.

2. IMar. 83438 VYkpaina, MIIK F 24 H 7/00. Axymynarop TermioBoi
eneprii / Cyxuit K.M., Cyxuit M.I1., BexstnoBchka O.A., Koznos S.M., Ko-
nomiens O.B.; 3asiBHUK 1 MaTeHTOBNIACHUK Jlep)KaBHUIM BUIIUIA HABYAJIHHUIMI
3akna] “YKpaiHChbKMH JepKaBHUI XiMIKO-TEXHOJOTIYHMH YyHIBepcHTET .—
Neu 2013 03488; 3asBi. 21.03.2013; omry6ur. 10.09.2013, Brom. Nel7.

3. [Marent 83436 A Ykpaina, MIIK F 24 H 7/00. TemoBuit akymysstop /
Cyxuit KM., Cyxuit M.I1., benstnoepka O.A., Koznos S1.M., Konomienps O.B.
(Yxpaina); 3asBHUK 1 TIATCHTOBJIACHUK Jlep)kaBHUI BHIIMK HABYAIBHUN 3aKIIa
“YxpaiHChKuii JiepXKaBHUN XIMIKO-TeXHOJOrYHMi yHiBepcuter” — Ne u 2013
03474; 3assn. 21.03.13; Omy6mn. 10.09.2013, bron. Nel7.— 5 c.
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MOJEJIOBAHHA ABTOMATHU30BAHOI'O KEPYBAHHSA
TEXHOJIOI'TYHOIO YCTAHOBKOIO 3 YACTKOBO IUKJITYHUM
BUKOPUCTAHHSAM EJIEKTPUYHOI EHEPTTi

B.U. Jlo6os, doyenm, M.C. Yepniox, F0.0. Toxmapw, K.B. Jlo6oea,
Kpueopisvruii nayionanvruti ynisepcumem

IcHye Oarato mpekpacHUX Croco0iB, 3a TOMTOMOTOK0 SKUX JTOCSATAETHCS
3HaYHA EKOHOMisl €JIEKTPOEHEpTii B MPOMHCIOBOCTI, CIIECHKOMY TOCHO-
JIapCTBi, MOOYTi, Ile BUKOPUCTAHHS PI3HOMaHITHHX INPOTrPaMOBAHUX MpH-
CTPOIB Ta aBTOMAaTH30BaHUX CUCTEM KepyBaHHSA. OIHMMH 3 HaiBax-
JIUBINIAX CITOXKUBAYIB €JICKTPUYHOI EHEPTil € TeXHONOoruHi ycTaHoBKH (TVY)
TIPOMUCIIOBOCTI, sIKi ITOTPeOYIOTh EKOHOMIT €IeKTpOeHeprii,
3a PaxyHOK palioHaJILHOrO ii BUKOPHUCTAHHS, 110 € aKTyaJIbHOIO HaYKOBOIO 1
MpaKTUYHOIO 3aaavero [1,2].

Jlnst BupimeHHs 1i€i 3ajavi 3ampOIIOHOBAHO PO3pPOOJICHY aBTOPAMHU
aBTOMaTHU30BaHy CHCTEMY KepyBaHHS TEXHOJIOTIYHOIO YCTaHOBKOIO, Iparie-
3JIATHICTD $KOi Ta il €KOHOMIYHI TMOKa3HWKM MOBUHHI OYTH NpPaKTHYHO
miarBep/keHi. ToMy MeTOO  JIOMOBINI € TIOKAa3aTH  pe3ylbTaTh
MOJICTTFOBaHHSI 3alPOIIOHOBAHOI CHCTEMH KEpyBaHHS IMOJadi eIeKTPHUYHOI
eneprii Ha TY, Tak sIK MOJICIIOBAaHHS MPE/ICTABIISIE HATJISHE 300paKEeHHS
MIPOIIECIB IMiJT Yac poOOTH cucTeMu. J[Jist poOOTH aBTOMATH30BAHOI CUCTEMU
B TEXHOJIOTIYHY YCT@HOBKY, IO CKJIaJA€ThCs i3 KaHaIly JUIsl BiIBOAY ra3o-
BOTO/TIOBITPSTHOTO TIOTOKY, BCEPEAHMHI SKOTO 3alpOIIOHOBAHO BCTAHOBHUTH
MOBITPSIHUH T'BHHT, IO OCHAIEHWH TNPHCTPOEM Uil ABTOMAaTHYHO
3MIHIOBaHHS KyTa atakd Jonareil. [loBiTpsSHMII TBHHT MeXaHIYHO
TIOB’sI3aHUI 3 POTOPOM EJIEKTPUYHOr0 reHepartopa. ['a3o/moBiTpsiHUI NOTiK
obepTae MOBITPSHUI T'BHHT 1 I'€HEpaTOp BHPOOISE EIEKTPOEHEprilo, sKa
JIOIATKOBO BUKOPHCTOBYETHCS JUIS JKUBJIEHHS OOJaJHAHHS TEXHOJOTIYHOI
ycraHoBKH.[Tpn mocraTHilN Hanpy3i eNeKTPUYHOI eHepril sIKYy CTBOPIOIOTH 32
JIOTIOMOT'OI0 €JIEKTPUYHOI'0 TeHEpaTopa, BiAKIIOYAIOTh HANpYry >KUBISUOL
Mepexi BiJl TEXHOJOTIYHOI YCTAHOBKH, Ta JKMUBJIATH 11 BiJl €IEKTPUYHOTO
reHeparopa. /1o xuBistgoro o0s1aAHAHHS BiIHOCUTHCS B IIEPIIY YEPTy €JIEK-
TPOABUTYH BEHTHJIATOPA, IO BUIYBA€ T'a30/TOBITPSIHUAMN TOTIK, 1 JKUBUTHCS
4yepe3 MEpeTBOPIOBAY YACTOTH, SKHH BIAMOBIMHO MiJKITIOYAETHCA SK Bif
Mepexi Ha TICBHHMH dYac, Tak i BiX reHeparopa. Jlns komyrarmii meperBo-
ploBada 4acTOTH BHUKOPHUCTOBYIOTHCS KOMYTaTOpPH, IO BiAMOBIAHO BKIIIO-
4eHl B KOXHY a3y Mepexi kuBjieHHs i (asy reHeparopa.B kanam mis ra-
30BOTO/TIOBITPSIHOTO  ITOTOKY BCTAQHOBJIEHMH [JaT4MK THUCKY TIa30BO-
TO/TIOBITPSIHOTO TOTOKY. BHXiA IbOro gardyrka MigKIIOYEHUH 10 OJIOKY
KEPYBaHHS eJIEKTPOCIIOKUBAHHS TEXHOJIOTIYHOIO YCTAHOBKOIO, SIKMHA 3a-
MIPOITOHOBAHO peaji3yBaTH y JBOX BapiaHTaXx: Ha MiKpocXeMaX CepeiHbOl
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CTyTIeHi iHTerparii i Mikponporecopi.J[ist peamizarii cucTemMu yrpasiiHHS
Ha MIKpOMPOIIECOpi po3pOOJICHUI aNropuT™, SKHUH CKIIAJA€THCS 3 YOTHP-
Ha/JIITH OCHOBHUX Ta JJOIATKOBUX OJIOKIB.

Jlmst cTBOpEeHHsT BipTyanbHOI MOeli mpwiagy Oyio oOpaHO cepeno-
BHIIC Bi3yaJbHOTO MIPOTpaMyBaHHsI, JIUIS peaji3allii skoi Oyjau BUKOPHCTaHI
(poHTanbHA TMaHeNb i OJok-miarpama. Ha ¢poHTanbHil maHeni posrario-
BaHi Onoku: aHiManii TY, BBOAy HOTOYHMX 3HAYEHDb HAINPYT Ta 3aTPUMKH Ha
BBIMKHEHHSI T€HEpaTOpa 1 peryimoBaHHs 3MillleHHs MO (a3i Hampyru rese-
paropa Ta OararokaHaJbHMH ociuiiorpad. 3a pe3ynbTaTaMH JIOCHiKEHHS
BCTaHOBJICHO, IO IIiJT Yac XKUBJIeHHA TY Bil MEpexi, *KUBJICHHS Bij] TeHe-
paropa BUMKHEHE, TOMY CyMa HaIlpyr JOpPiBHIOE Hampy3i >kusieHHs. [lin
yac xwuBJeHHS TY Bij reHeparopa, BUMKHEHE JKUBJICHHS BiJl MEpexi, aie
3anumiaerbesi EPC enekTponBuryHa BEHTHIISITOpa Ha JEIKOMY IPOMIKKY
yacy. 3mingyroud no ¢asi mogayy Hampyrd BijJ reHepaTopa MOXKIHMBO JIO-
CSTHYTH 33JI0BUIBHHUX 3HaYeHb Hanpyru Ha TY.

3a pesynpTaTaMH JOCIIPKEHHS] BCTAHOBJIEHO, IO MiJ| Yac >KUBJICHHS
TV Bin mMepexi, *HUBJIEHHs BiJl TeHepaTopa BUMKHEHE, TOMY CymMa HaIpyr
JIOpiBHIOE Hampy3i xwuBieHHs. [1ix yac xwuenenHs TY Bix reHeparopa, BU-
MKHEHE KHBIICHHS Bill Mepexi, ane 3amumaethess EPC enexkrpoapuryHa
BEHTWJIITOPA HA JIETKOMY MPOMIXKY 4acy. AMILTITYIM 000X Harpyr (reHe-
patopa, EPC) 3 yacoM 3MEHINYIOThCS, 110 MPU3BOIUTH O CIHOBUTLHCHHS
o0epTaHHsI JIONOTIB BeHTHIsITopa TY Ta HeoOXilHEe MepeMUKaHHS YKUBJICH-
HS Bi Mepexi. YBIMKHeHHs reHeparopa B ¢a3y 3 EPC, npuBonuts 10 Toro,
oo cyMa Hampyr Ha TY mepeBHIye MOMyCTUMI 3HAYCHHS. 3MIIIYIOYH TI0
¢a3i momavy Hamnpyru BijJ reHepaTtopa MOMKIJINMBO JOCATHYTH 3aJ0OBLIBHHX
3Ha4eHb Hanpyru Ha TY.

3anpornoHoBaHU CHOCIO 1 MPUCTPI T HOro peamizallii J03BOIISE, sIK
MOKA3aJId PE3yJIBTATH JOCTiIKEHb, 3MeHIHUTH 110 40% KiTBKICTh BHKOPH-
CTaHOI eJIeKTPOEHEPTii TEXHOJIOTIYHOI0 YCTAHOBKOIO 32 PaxyHOK BUKOpPH-
CTaHHs aJbTEPHATUBHOI eHeprii.ABTOMaTH30BaHa CHCTEMa KepyBaHHS MO-
e OyTH BUKOpHCTaHa B TEXHOJIOTTYHHUX YCTAHOBKAX PI3HOTO NMPHU3HAYEHHSI.

Jlitepatypa
1. JTo6oB B.JI. ABTOMATH30BaHi CHCTEMH KepyBAaHHS KOHBEEPHHMH yCTa-
soBkamu / B.H. Jlo6os, JLILL €dimenkxo, M.II. Tuxancekuii, C.A. Pyban. —
KpuBuit Pir : Bunasumumii nentp /JIBH3 «KpuBopizbkuii HailioHATBHUHA
yHiBepcuret,2015. —450c.
2. puctpiii nnst BupoOseHHst enexTpoeHeprii. I[latent VYkpainu
Ne 57938 xi1.HO2K47/00
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BBIBOP OIITUMAJILHBIX YCJIOBUI CJIOEBOI'O CXKUT AHUS
TBEPJBIX BBITOBBIX OTXOJ10B METOJIAMHA
MATEMATHYECKOI'O MOJAEJINPOBAHUA

AJI. Ilanacenko, macucmp, B.B. Byaviues, ooyenm, C.B. [llsauuy, doyenm,
I'BY3 VIXTY

Kak m3BecTHO, B IocnetHee BpeMsi Pe3K0 YXY/IIAIOIAsACcs IKOIOrHIecKast
00CTaHOBKa 3aCTaBMIA YYEHBIX UCKaTh A((EKTHBHBIE CIIOCOOBI PEIeH s IPO-
GiteMbI TBepbIX OBITOBBIX 0TX070B (THO), HanpaBieHHbIE HA TO, YTOOBI MaK-
CHUMAJTLHO CHU3UTH BPEIHBIC BEIOPOCKHI B OKPYKAIOIIyIo cpemy [1].

Tepmuyeckas nepepadoTKa OTXOAOB — 3TO COBOKYITHOCTbH IPOIECCOB
TEIJIOBOTO (OrHEBOT0) BO3IEHCTBHS Ha OTXOABI JUIsl YMEHBIIEHHUS X MacChl
n 00beMa, 00e3BpEeKMBAHUS, A TAKXKE MOITYUEHUsI DHEPrOHOCHUTeNEH (B BUIE
rasa, rnapa, OpraHm4ecKol HIKOCTH, TBEPAOTO YIrJIepOJAUCTOrO OCTaTKa) U
WHEPTHBIX MaTePUaIOB.

BakHble mpenMyIecTBa COBPEMEHHBIX METO/IOB TEPMHUYECKOH Iepe-
pabOTKH 1O OTHOLIEHHUIO K JIPYTUM METOJaM — 3TO CHIDKEHHE o0bema OT-
xonoB B 10 pa3, addexTrBHOE 00€3Bpe)MBaHUE OTXOJOB, MOITYTHOE HC-
M0JIb30BAHUE YHEPTETUYECKOT0 OTEHI[MAIa OPraHUUECKUX OTXOJ0B [2].

W3 paznuyHbIX MeTONOB TepMmHueckoil nepepaborku THO Hambonee
PacIpoCTpaHeHo CKUraHne cioesoe (mpu Temmeparype 900 — 1000 °C).

OcHOBHasl TEHJCHLIUS Pa3BUTHSI MYCOPOCKHIaHUS — IIEPEX0]] OT Ipsi-
moro cxkuranuss ThO Kk ONTUMU3UPOBAHHOMY CXUTAHUIO BBIJICIIEHHOW U3
TBO roproueii (TormIMBHON) (ppakyy U MEPEXo]] OT CKUT'AHUS KaK Hporiec-
ca mukBuaamuu ThO K CKHATaHHIO KaK TMPOIECCY 00CCIICUHBAIOIIEMY J0-
MIOJIHUTENILHOE TIOTyYeHUE TEIJIOBOM U DJIEKTpUUECKoi sHepruu [3].

CroeBoit METOJI CKUTaHMs TBEPOTO TOIIMBA 3aHUMAET BUTHOE MECTO
HapsAy € IPYTMMHU METOJAaMH, TaK KakK 3TO JaeT BO3MOXKHOCTb:

— CKHUTaTh TOIUIMBA C PA3IMYHON BJIAYKHOCTHIO;

— paboTHI TOMOK B IIMPOKOM JTHANIa30HE HArpY30K;

— BBICOKOW CTaOMJIBHOCTH IpOIecca TOPEHUsI B IIUPOKOM JHaria3oHe
(hOKyCHPOBOK;

— CKUTaHHe MUCXOHOr0 OBITOBOro Mycopa 0e3 Kakoi-11bo npenBapu-
TEJILHOH MO OTOBKH.

Ha sKOHOMHYHOCTB TIpoIiecca NpH CIIOEBOM CKUTAHHMHW BIIMSIOT TaKUeE
(aKTOpHI Kak:

— TEMIIepaTypa CKUT'aHUs, 3aBHUCSIIAs OT BUJIAa CXKUTAEMbIX BEIIECTB;

— TPOJOJDKUTEIBHOCTh (BPEMs) BBICOKOTEMIIEPATYpPHOIO CXKUTaHMS,
3aBHCSIIETO OT BUA CKUTAEMBIX OTXOJIOB.

Pa3paboTka u mocnenyromias peanu3anys MaTeMaTH4ecKoil Mojenn
cxuranugd TBO na DBM no3Bonuia MoayduTh U3MEHEHHE TEMIEpaTyphl

54



EHEPT'O3BEPEXXEHHA B TEIIJIOEHEPTETHYHUX
YCTAHOBKAX [ CUCTEMAX

CJIOS M KOHIIEHTPAIMU rOpPIoYMX ra3os mpu cropanuu ThO ot Bpemenu cro-
paHua. B ocHOBY MaTeMaTHYeCKOI MOJEN!U MOJIOKEHA CUCTEMa HeCTalluo-
HapHbBIX An(depeHMaNbHBIX YPaBHEHUH SHEPTUH U TUPPy3UH:

oT  oT  oT - E
Yt O———aq—— = k- . -—— 1
or Cor Yo Qhye eXp[ RT] M
oC oC o C ” E
ho——a——=—ky-e" exp| - — |. 2
ot @ ox ¢ ox> 0°¢ exp[ RT] @

B npaBoii uacTuypaBHEHMII CONEPIKUTCS KOMIUIEKC, XapaKTepHU3yro-
IIMH MOIIHOCTH TEIUTOBBIJIENICHNS! 1 WHTEHCUBHOCTD BBIICIIEHHS] TOPIOYMX
aneMeHToB npu pasnokenun ThO. Ypasuenns (1) m (2) pemanuce npu
COOTBETCTBYIOIINX HAYAJIbHBIX ¥ TPAHUYHBIX YCIIOBHUSX.

OO0paboTKa OIBITHBIX JaHHBIX MO3BOJISIET IIONYYHUTH CIEAYIOIIYIO
(dopMyny Uil onpeseNeHHs ITOJTHOIO BPEMEHH BBITOPAHUSI OCTaTKOB Tep-
Muueckoi nepepaborku THO:

t=p- A, [c] 3)

IJIe p — yIe/bHbI BeC KOKca, [KI/M’]; 0y — HAUalbHBIA pa3 Mep cpei-
HEro Kycka, [M];

4 RT
2-Mc-By-(k+2-ky)’

riae P, - mapuyaibHOe JaBiIeHHe KUCI0poia B MOTOKE rasa, [kIla].

TakuM 00pa3oM ecTh BO3MOXXHOCTb ONPEJNENSATh aHATUTHUECKHE 3Ha-
YeHHs apaMeTpoB, PEryIUPYIOIIUX clI0eBoi nporecc cxuranus THO.

(4)
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HEMPOMEPEKEBA CUCTEMA ABTOKOPEKIIII
HAJTAIITYBAHD II-PETYJIATOPA JIJIS1 THITIOBUX
TEIIVIOEHEPTETUYHUX OB’€EKTIB

1.B. Ilpocsinixos, cmyoenm, O.B. Cmenaneys, doyenm, KI1I

ABTOMaTM3aIlsl IHTETPYEThCS B yce OUTbIe cdep MisubHOCTI JronuHu. Ha
CHOTOJHIIIHIN JeHb KOMIUIEKC aBTOMATH3allii OXOIUTIOE HE JIMIE TEXHOIOT YHHI
TIpoIIeC, a ¥ yci THIHM BUPOOHHMIITB Ta TIPOIECIB, IO 3 HUM IOB’s3aHi (Oi3Hec-
TIPOIICCH, TUIAHYBAHHS, MOHITOPHHT). TaKuil pO3BUTOK TEXHOJIOTIH 1a€ MOXKJIABICTh
po3pobisity Ta inTerpyBaty B cucteMud ACY TI1 HOBITHI, BUCOKOIHTEIICKTYaTBHI
TEXHOJIOTIi Ui JIOCSTHEHHS HATATPHUX TMOTPED, TaKMX SK CKOHOMIYHICTb,
eHeproe(heKTHBHICTD, ONTUMAJTEHICTH ITePeDiry TEXHOIOTYHOTO MPOIIECY.

Baromoro mpo0Giemor0 y BHIEHa3BaHWMX 3a7ad € HeCTalliOHAPHOCTI
00’ekTiB [1]. Bonu BemyTh 10 (i3MIHUX 3MiH y 00’ €KTaX, sIKi, 3a3BHAYA, I/ICHTH-
(IKyrOTBCS 00CITYTOBYFOUMM TIEPCOHATIOM HA0AraTo Mi3HIIlIE, HDK PEaThHO TI0YH-
HAIOTECS. Y CBOIO Yepry Ie MPU3BOIKUTH JI0 HEONTUMAILHOTO (DYHKI[IOHYBaHHS,
MIEPEBUTPAT PECYpPCiB, HEOOXIHOCTI PYYHOrO IEpeHANAIITYBaHHA. Y pOOOTI
PO3p0o0ITeHa Ta JOCTIKEHa CHCTeMa aBTOKOPEKIIii mapaMeTpiB HajamTyBaHb [11-
peryisitopa 11 iHepLiHHNX 00’ €KTiB 1-ro nopsaKy (SK HaHpO3TOBCIO/PKEHIIINX
y TerutoeHeprerui [ 1]) Ha OCHOBI HEHPOHHOI MepEXi 3 HaBYaHHSM [2,3].

Po3pobrnieHa Mepexa Kiactepusye 00’€KTH IO CXOXKi 32 MOBEHIHKOK y
OKpeMi KJacu. 3a JIONOMOTOO ITi€l KacTepm3allii, Uil KOKHOIO OTPHMAHOTO
Ki1acy 00’€KTIB, CHCTEMa 3HAXO/IUTh HANAIITYBAHHS PErYJISATOpa JUIsl 33/10BOJICH-
Hs 0OpaHOTO KPHUTEPI0 ONTUMAIILHOCTI HA OCHOBI HETPHUBIAIBHUX 3aJIEKHOCTEH
[3], oTpuMaHuX came JUTs JOCITIHKEHOT IMHAMIKA BUSHAYEHOTO KITacy 00’ €KTIB.

JocmimkeHHsT poOOTH 3alpOIOHOBAHOTO MiIXOAY BHKOHYBAJIOCH Ha
NPUKIaai CHCTEMH KEpyBaHHS KIMHATHOTO omajeHHs i3 tumoBuMm I1I-
peryastopoM (puc.l) 3i 3MiHOIO TTapaMeTpiB 00’€KTY B OUIBIITY Ta MEHITY
CTOpPOHY, Ta PO3POOJIEHOI0 CUCTEMOIO 3 HEHPOKOpEKTOpoM (pHc.2).

Sk TpoiMIOCTPOBaHO, pO3POOJCHA CHCTEMa MOTCHINIHO MOXe
BHPIIIyBaTH 3a7a4i eHeProe() eKTUBHOCTI, EKOHOMIYHOCTI, ONITUMAJILHOCTI Y
CUTYaIlisIX HECTAI[lOHAPHOCTI 00’ €KTIB. 3BaKar0un Ha OCOOJUBOCTI JIO TEX-
HiYHOTO (DYHKILIIOHYBaHHS MeEpeX, a caMme, JIOCHTh BEIHKi 00 €MH 00YHC-
JIeHbTa BeJUKI 00’eMu nanux [4] , siki HeoOXinHO 30epiratu B NOCTIHHOMY
3amam’ATOBYIOUOMY MPHUCTPOi, JOLIIBHO BHKOPHUCTOBYBATH PO3POOICHY
CHCTEMY SIK MOZIYJIb IO CUCTEM BEPXHbOTO PiBHS aBTOMATH3AIII1.
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150 200 250 300 i t.c

Pucynok 1 — AnaniTnuHO po3paxoBaHa cucrtema (2-6a3oBuii porec,3 Ta
1 - 31 3MEHIIEHUMH Ta 301JIbIIEHNMH ITapaMeTpaMH BiAOBITHO)
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Pucynok 2 — Cucrema oTpuMaHa HEHPOHHOIO Mepeskero (2-0a30Buit
npotiec, 3 Ta 1 - 31 3SMEHIIEeHNMH Ta 30UThIIEHUMH TapaMeTpamMu
BiJIMTOBITHO)
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9KOHOMMUSA SHEPTOPECYPCOB 3A CYHET UCIIOJIb30BAHUSA
HEJJIETOB

B.C. Ceménos, macucmp, U.I". Bymenko ooyenm, E.B. Konomuey, acucmenm,
I'BY3 YIXTY

B cBsi3u ¢ nmojpopoxanueM rasa, ¥ TEHJIEHIUSIMU POCTa 1IEH Ha Tpajau-
IIUOHHBIE CHEPrOpPECYPChl B OYIyIeM, epexo/ Ha MEJUICTHl JaeT CYIIecT-
BEeHHBIN dJKkoHoMuueckuidl 3ddekr. IleuteTsl mpencTaBSIFOT  cOOOM
[IPECCOBAHHBIE JIPEBECHBIE M PACTUTENIbHBIE OTXObl, B BUJIE IbUTMHIUYEC-
KHUX Tpanyi, nuamerpom 0,5¢cM U JUIMHHOM 3-5cM. Y enbHas TemioTa cro-
PAHKs MeJIIET BBIIIE, YeM y APEBECHHBI, U cocTapisier 17-19 MJ[x/M’, 06b-
SICHSICTCS 3TO MCHBIIIUM COJICPYKAHUEM BJIATH M OOJBIICH TIOTHOCTBIO. 30-
JbHOCTH cocTaBisier 0,5-2% B 3aBUCUMOCTH OT KauecTBa mneser. [lo sko-
JIOTUYHOCTH TEJUIETHI MPEBOCXOAT Yroib U ra3, amuccusi CO, B 15-20 pa3
menuie [1]. [lenneTHble KOTIBI YK€ W3BECTHbIE HA MPOU3BOJICTBAX B [ep-
manuu, SAnonnwn, IIBenuu, u apyrux pasBUTHIX cTpaHax, emie ¢ 1970-x ro-
JoB. OHU YCNIEUIHO MCHOJIB3YIOTCS JJIsl OTOIUICHUS KUIIBIX U aJMUHHUCTPA-
THUBHBIX 3JJaHUM, JJI1 OTOIUIEHUSI 1IEXOB, U JIJIsl MaJIbIX MPOU3BOJICTB, C MAK-
CHUMaJIbHOM MOIIBHOCTBIO 10 2 MBT [1].

PaboTa mocBsiIIIcHa TTOBBIIICHUIO MOIIFHOCTH TIEJUICTHBIX KOTJIOB, ITyTEM
U3MEHEHUS CTPOSHUSI TOMKH, U UCTIOJIL30BAHMS PsiJIa TOPENIOK, BMECTO OJTHOM.

Topenku s TEeJUIETHBIX KOTJIOB OBIBAIOT JIBYX THIIOB: PETOPTHBIC U
(hakenbHbIe. KaXKIpIil 3 THITOB TOPEIOK UMEET CBOM TpelimyiecTsa. Peto-
pPTHBIC OoJiee JIeNIeBbIe, U MOTYT PabOTaTh HE TOJHKO HA IEJUIETaX, a U Ha
yIJie MEJKUX (pakKiuil , qPEeBECHBIX mienkax. DakelbHbIe TOpENKH Ooeee
KOMITAKTHBI, TIOJIHOCTHIO aBTOMATU3UPOBAHBI, CYKUTAHUE TIENIJIET B HUX MPO-
HUCXOJIUT UHTEHCHUBHEE 3a CUET IMO/IauM CKaToro Bo3jayxa Ha ropenue. KIITJ]
MEeJIETHRIX Topeniok 88-92%. B pabote paccMoTpeHbl (hakeabHBIE TOPETKH,
TaK KaK €CTb BO3MO)XHOCTH IOJIHOM aBTOMATH3allUM MpOIEcca TOPEHUs, a
TaK K€ yJAJIEHHOr O YIIPaBJIeHUs ITPOLECCOM.

EKOIOrHYHOCTh MEJUIETHBIX KOTIIOB 00CCIICUYUBACTCS 3a CUET TOT0, YTO
B HUX KOHTYp, 4e€pe3 KOTOPBIA OCYLIECTBIISIETCS Mo/aya BO3yXa JUisl MOJ-
HOTO CrOpaHus TOIUIMBA, PACIONOXKEH OTAEIBbHO OT KOHTYpa, C MOMOUIbIO
KOTOPOT'O OCYIIECTBISACTCS 000rpeB MOMEIICHHUS, 3TO HCKITIOYAaeT BO3MOXK-
HOCTb «BBITOPAHUS» KUCIOPOA.

XOTh caMM TNeNJIETHbIE KOTJIbI IOCTATOYHO JIOPOTHE, OHU OKYMAOThCS
3a 1 ce30H, Tak Kak 3aTpaThl HA TOIUIMBO MEHbIIIE B 2-3 pa3a. Y cpeaHEeHHbIe
3HAYEHUS Pacxo/ia TOIJIMBA 3a OTOMUTENbHBIN CE€30H, UCXOMS U3 TEIIOTBO-
PHOIT CITOCOGHOCTH TOTUTHBA, JUTS TIOMEIIEHHs TuIomabio 100 v TpuBeiEe-
HBI Ha puc. 1.
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MpupoaHbIi ras,
ThIC. M. ky6.; 7.9

Yrons
KaMeHHbIR, T;
10,7

MusensHoe
TonmMeo, T; 6,1

[peBecHsle
nennetsl, T; 14,9

[peBecHsle
BpukeTsl, T; 15,7

BepeaoBble
Apoea, T, 25,2

PI/IcyHOK 1- chez[HeHHLIe 3HAa4YCHUA pacxoJa TOIIMBa 3a OTOMUTEIHHBIN
CE€30H

B T1abn. 1 npuBeneHsl pacyeTHbIE 3HAYEHHWsT CTOMMOCTH OTOIUICHUS
TIEJUIETHBIM U Ta30BBIM KOTJIOM, TIPH pacyeTax MCIOIb30BAINCH Tapudbl Ha
TIPUPOIHEIH a3 3a ¢eBpanb 2016 T.

Ta61mua 1 — PacuerHble 3HaYEHUS CTOUMOCTH OTOILICHUS IIEIICTHRIM
" ra30BbIM KOTJIOM

[Mnomans | MorHoCTh CTOUMOCTB OTOI- CTOUMOCTb OTO-

momMernie- | koria (kBt) JICHUSI Ta30BBIM TUTCHUSI TTeJIeT-

HUs (KB. KOTJIOM (TpH./MeC) HBIM KOTJIOM

M) (TpH./™Mec)

1200 100 50470 11 760
1700 150 75 864 22 238
2200 200 100 943 29 470
2700 250 126 204 44 526

B IIPOMBIIIICHHBIX Maciradax Takas SKOHOMHUS MOKET CTaTh TOJIU-
KOM Il pa3BUTHSA BCCX cc’pep OPOMBIIIVICHHOCTU CTPaHbl, U JAa€T BO3MOXK-
HOCTB BBIXOJIa Ha HOBBIM ypiBeHI) eHeproc6epe>KeHI/m U CKOJIOTUYHOCTH.

Jlutepartypa
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BU3HAYEHHS KOE®IIIEHTA TEIIJIOBIIIAYI
IPU YUCEJIBHOMY MOJIEJIIOBAHHI ITAXOBOI'O TPYBHOI'O
ITYYKA

B.I Tpoxansx, acucmenm, HYbBIll Yxpainu

HaiinommpeHimmMyu KOHCTPYKIISIMHA TETI00OMIHHHUKIB, SIKi IepeBax-
HO BHKOPHCTOBYIOTHECSI B €HEPreTHYHOMY YCTaTKyBaHHI, € peKylepaTHBHI
TEIJIOOOMIHHUKH. 32 CBOIMH KOHCTPYKTHBHHMH BiJIMIHHOCTSIMM IIi TEIUIO-
OOMIHHHUKH PO3/ALISIFOTECS Ha KOXKYXOTpYOHI Ta rutactuHyacti. KoxHa 3 riux
KOHCTPYKIII Ma€e CBOi IepeBard Ta HEJONIKH 1 3aJIe)KHO BiJ TiAPOIH-
HaMiYHUX Ta TEMIIEPAaTYPHUX PEKUMIB POOOTH LWX TEMJIO0O0OMiHHHKIB
BHUOWPAETHCS NIEBHUHM THUIT TEITIO0OMIHHHKA.

KomIr'totepHe MOZIEMIOBaHHS J]a€ MOXJIMBICTH ITIPOaHaNi3yBaTH YMOBH
TIZPOIMHAMIYHOI Tedil 1 TeIulonepeHocy B JIOCIIPKYBaHMX KaHamax. Sk
BUTIKAE 3 aHAJI3y TeMIepaTyp, HeOoOXiJTHO 3MEHIIYBATH IIUPHHY KaHATY MK
CTIHKOIO 1 TPYOHHUM PSIOM, IO 3HAXOJUTHCS MOOMI3Y CTiHKH. Lle macTh Mox-
JIMBICTH 3MEHIINTH IIBUKICTh MOTOKY 1 TeMIepaTypy B MPHUCTIHHOMY KaHaJi
Ta MiJBUIUTH IBUJIKICTh IIOTOKY B OCHOBHUX KaHAJIaX TEIIO0OMiHHHKA.

3 po3paxyHKIB KOMII'IOTEPHOIO MAaTEeMaTHYHOTO MOIEIIOBAHHS
OTpUMaHi pe3yJbTaTH, SIKi HaBe/eHi B Ta0u. 1.

Tab6muns 1 — PesynbraTal JOCIIIB.

IMapamerpu Pe3yns- IMapamerpu Pesynbrat
TaT

Temnepar -

Benuunna teruo- eMriepatypa Ha Bi
26486 XOJii 3 TETUI00OMiH- 19

BOr'o MOTOKY, BT 0

Huka, C
[IBuKICT TTOBITPS PizHuns Temmepatyp
B HalBy>K4oMy Ie- 30,7 MIX CTiHKOIO Ta IT0- 18,6
pepisi KaHaity, M/c BiTpsm, °C
Pi3HuIIs THCKIB B KoedimienT temro-
KaHaJi Ha BXOJI 1 3800 Bizmaui, Br/(m*K) 303
Buxoqi, I1a

JIyist oTprMaHHsI /IeKBaTHUX PE3YJIBTATIB, sIKi O Bi/IIOBIIAIN €KCIIEPUMEH-
TaJIGHUM JIaHAM 3alpONOHOBAHO METOJT BU3HAYEHHs Koe(illieHTa TeruIoBiiadi.
PesynbraTti CHIBCTAaBNICHHS! YHCENBHUX PE3YIBTATIB 3 EKCHEePHUMEHTAIbHUMHU
JIAHUMU TIOKA3yIOTh, 10 MAKCUMAJTBHI BIIXWICHHS HE TIePeBUIYIOTh 5 %. Jlyis
YTOYHEHHS! 3aIIPONIOHOBAHOI METOJIMKH PO3PaXyHKY HEOOXiTHO BUKOPHCTOBYBA-
TH OUTHII pO3IIMpPEHy 0a3y JaHUX, sIKi B3STI 3 PI3HHUX JpKeper (JaHl Pi3HUX aB-
TOpIB, BUKOPUCTaHHS PI3HOMAHITHIX METOJIHK 1 T.J1.).
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HNCITOJIb30BAHUE MATEMATHYECKOI'O MOJAEJIMPOBAHUSA
JJIA PASPABOTKHU U CO3JAHUA METAJUIOT UAPUIHBIX
YCTAHOBOK TEIVIOSHEPTETUYECKUX CUCTEM

H.A. Yepnas, ooyenm, HTY «XTIH»

Wutepec uccienopareneil K METAJUIOTUAPUAAM KaK K aKKyMYJISTOpaM
BOJIOPOZIA, CBS3aH C OOHApY)KEHHOHW y psJa METaUIOB U MX COCIMHEHHH
CHOCOOHOCTBIO COPOMPOBATH OOJNBIINE KOJIMYECTBA BOAOPO/IA.

Jlis pemieHust KOMILIeKca Mpo0ieM Ha IyTH pa3paOOTKH, CO3AaHUs U
COBEPILIEHCTBOBAHMUS OTJIENIBHBIX y3J10B METaJITIOTUAPUAHBIX
TEIJIOPHEPTeTUUECKMX YCTAaHOBOK W CHCTEM B IIEJIOM HEOOXO0ANMO
HCTONB30BaHUE MaTeMaTU4ecKoro MOJIENTUPOBaHUS mporiecca
TEIJIOMAaccollepeHoca B CHCTEME BOJIOPOJ — THAPHI000pa3yroUui
Matepua. K nmpobiemam Takoro poaa cieayer OTHECTH:

— BBIOOp THAPHI000Pa3yIONIMX MaTEepUalIOB WM MX KOMITO3HMILUH C
HEOOXOAUMBIMH XapaKTepUCTUKaMU u3 LIMPOKOT0 Habopa
METAJIOTUAPUIOB, U3BECTHBIX B HACTOSIILIEE BPEMS;

— OIEHKY 3((GEKTUBHOCTH METOJIOB MHTCHCU(UKAIIUN COPOIOHHOTO
Tpoliecca, BBIOOp 1e1eco00pa3HOro MeToa B KaXK/I0M KOHKPETHOM CITydae;

— ONTUMH3ALMI0 TAapaMEeTPOB KOHCTPYKIIMM B  COOTBETCTBUHM C
3aJ]aHHBIMH €€ XapaKTepUCTUKaMH (OO BeC CUCTEMBI, paboure JaBlIeHNUS,
TpebyeMble pacXo/IHbIE MAPaMETPBI, JUAa30H TEMIIEPATYPHI U JIp. ).

B HIIMam HAH VYxkpauHsl pa3paboraHa mMaTeMaTHiecKas MOJEIb
TEPMOCOPOIIMOHHOTO B3aWMOAEHCTBUSI METAJUIOTHIAPUAA C BOJOPOIOM,
omUchiBaeMasi Hapsgy C 0a30BBIMM  YpaBHEHHSMH HEPa3phIBHOCTH,
TEIUIONPOBOAHOCTU U COCTOSIHUSA ra3a, ypaBHEHUEM XUMUYECKOW KUHETHUKH,
YTO ITO3BOJISIET OOJIee TOJTHO OTPA3UTh CIOKHEUIINH (PU3NKO-XUMHYECKUI
MPOLIECC  TEPMOCOPOIIMOHHOTO  B3aWMOJICHCTBUS ~ METAJUIOTHApPUIA C
BOJIOPOJIOM.
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MOJAEJIUPOBAHUE U UCCJIEJOBAHUE 2OPEKTUBHOCTHU
KOHCTPYIIUU TEIIJIOOBMEHHUKA 3SMEEBUKOBOI'O TUIIA

U.T. llumukosa, npenodasameib, CMpyKnypHoe noOpazoeneHue
Kuesckotl Akademuu MyHUyUNRAILHOO YNpasieHus

Hcronk30BaHue TEIUIOBOW PHEPIUU €€ SKOHOMHS W MPeoOpa3oBaHHS
OMH W3 CTpaTerMyeckux BOMPOcOB Juisi Ykpaumubl. MccnemoBanue
3((}EeKTUBHOCTH METOJIOB MOTPEOJIEHHST TETUIOBOM SHEPIHH BOBMOKHO TOJIBKO
TIPH HATMYHH Pe3YJbTATHBHOM MOZIEIHM HEProcOeperatoIfX TEXHOIOTHA.

B pabore paccMoTpeHa MOJENb YCTaHOBOK JUIS CHCTEM OTOILUICHHS U
TOpSTYEro BOAOCHAO)KEHWsI, KOTOpasi MOXKET OBbITh 3alpOEKTUPOBAaHA IS
HE3aBHCHMBIX CXEM ITOAKITIOUYEHUS] MECTHBIX CHCTEM OTOIUICHHS W TOPSYEro
BOZIOCHAO)KEHUSI KWIIBIX, OOIECTBEHHBIX W TIPOMBIIUICHHBIX 37aHUI.
WHauBuayanbHBI TEIJIOBOM ITYHKT C IUIACTHMHYATBIM TEIIOOOMEHHUKOM
WUMEET CYIIECTBEHHBI HEJIOCTaTOK — OBICTpas 3acopseMOCTb IUIACTHH,
OoIbIIKe TUIOMA N JUIsl OTACTHHO YCTAaHABIMBAEMBIX 0aKOB aKKyMYJISITOPOB,
o0s3aTenbHAas 3aMEHa PE3MHOBBIX TPOKNIAIOK MU TpodumakTike. 3anadeit
YCTaHOBKHU SIBIISIETCS, YBEJIMYEHHE TEIUIOOOMEHA MEXIy TEIUIOHOCUTEIEM H
CTEHKaMH1 3MEEBHUKOBOI'O TEIIOOOMEHHHKA, YBEITHYUTh CPOK MEKITYy YACTKAMHU
U Tpo(UIAKTHKONH TEIIOOOMEHHBIX TIOBEPXHOCTEH M CTEHOK KopItyca
TEIUI000OMEHHUKA 3a CUeT pa300pHON KOHCTPYKIIHUH.

Ha ©0aze wHCTMTYTa  TENEKOMMYHHKAanMid W TJI00aJIBHOTO
MH(OPMAIMOHHOTO IPOCTPAHCTBA CMOJEIUPOBAaHA HATypHas MOJIENb
TPEXKOHTYPHOTO TEIIO0OMEHHHMKa 3MeeBHKoBoro tumna (puc. 1 [3]). Ilpu
MIPOBEACHUH UCCIIE0BAaHHUH MOJTBEPKAATHCS TEOPETUIECKHIE pacyueTs [2].

OMBITHO-3KCTIEPUMEHTAIIHBIN CTeH]T TIO3BOJISET TIPOBOJIUTH
HCCIIEIOBaHHSI MHOTOKOHTYPHBIX TEIZIOOOMEHHHKOB C LENBIO UX ONTHMH3AIN
JUTSL 3/IaHHH Pa3JIMYHON KOHCTPYKIINH, Ha3HAYEHNSI ¥ STAXKHOCTH.

O0a 3MeeBUKa pa3MeleHbl B kopiryce TA pa3fenbHo, Kak 3TO IIOKa3aHo Ha
puc. 1. HarpeB 3MeeBHKOB OCYIIECTBIISIETCSI IEPBHYHBIM TEIUIOHOCUTENEM U3
KOTia 1, KOTOpBI IMPKYJAMpPYET B CBOEM KOHTYpe IpH IOMOLIM Hacoca 8 a
pcxox  ¢uKcupyeTcss TO TOKa3aHWsM BojocueTdnka 9 tmma KB — 1.5,
TeMIepaTypa KOTOpPOro MOXKET U3MEHAThCA B npenenax ot 40° no 90°C

VYBenuuenne oObeMa BOJBI B KOTJIE NMPU MOBBIIIEHUH TEMIIEPaTyphI
KOMITEHCHUPYETCS C IOMOIIBIO PACHIMPUTEIBHOTO cocya 4.

BropuuHas Boja cHCTEMBI OTOIUICHMSI HarpeBaeTcs B 3MeeBUKE 6 U
OUPKYIHPYeT B  CBOEM  3aMKHYTOM  KOHType TpH  HOMOIIX
mupKysuuoHHoro Hacoca 11 (IH), a konnvecTBo HarpeBaemoii Bosl, GO,
¢ukcupyercst Ha Boxmocuerdnke 10. XomomHas BOXONMPOBOJHAS BOJA
TPEThEro KOHTypa HarpeBaercsi B 3MeeBHKE 7 TOW e CeTeBOW BOIBI U3
KOTJIa U CIMBAETCS B aKKyMylupymouyo eMkocTs ITAY 2, u3 xotopoii ¢
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nomomipto [{HCreec 12 mopmaercss B cucreMy Topsidero BOAOCHAOMKEHUS
3/1aHUN U COOPYKEHUH ¢ TeMneparypoi tr = 50-60°C.

Pacxonpl TemnoHocuTenel NMepBOro, BTOPOro M TPEThEr0 KOHTYPOB
pEryaupyroTca MpU MOMOIIM COOTBETCTBYIOIMX ILAPOBBIX KpaHOB 15, a
CyMMapHbI€ pacXobl BOIbI (PUKCHPYIOTCS C ITOMOIIBIO BOJOCYETIUKOB 9,
10, 12 B Ka)70M OTJENBHOM KOHTYpE [3, 4].

IIpu ycraHOBHMBHIMXCSI pacxojax M TeMIepaTrypax TEIUIOHOCHUTENeH
MIPOU3BOJUTCS CHATHE MOKa3aHWH MapaMeTPOB TPEIOILIEro U HarpeBaeMbIX
TEIUIOHOCUTENEH BTOPOTO U TPEThEro KOHTYpoB. JlJIi MHMHUMM3AIMU
BIIUSIHUS CIy4alHBIX MOTPEIIHOCTEH U YBEIUYEHUS TOUYHOCTH HM3MEPEHUN
OITBITHI TyOJIMPOBAJIMCH M 3aHOCHJIMCH B YKYpHaJl HAOJIOICHN .

TR M =

Pucynok 1 — Ilpornecc pa3paboTku KOHCTPYKTHBHOW MOJEIH
TEIJI000MEHHHUKA OT IIPOrPaMMHOT0 MOAEIUPOBAHHUS K HATYPHOMY

VYcraHOBIIEHO, YTO yBennveHHe KO3()(UIMEHTOB TEIUIOOTAAYH W
TeIIonepeaul MO3BOISET YMEHBIIUTh METAUIOEMKOCTh IIOJOrpeBaTels.
[MoarBepxaeHo moBbiIeHHEe S(GEKTUBHOCTH  TEIIOOOMEHAa  MEXIy
TEIJIOHOCUTENISIMM M YMEHbIIIEHWE BEIWYMHBI TOBEPXHOCTH HArpeBa s
CHCTEM ropsuero BOLOCHA0XKEHHS 3a CUeT 00beMa aKKyMyIIATopa.

Jluteparypa

1. Onexcrok A.A. MatemaTHrueckas MOJIENb pacueta
TEIJIOOOMEHHUKOB  3MEEBHKOBOI'O Tala Uil HE3aBUCHMBIX  CHCTEM
OTOIUICHHS U ropsuero BogocHaOxkeHus / A.A. Onekcrok, W.I'. [llutukosa,
A.A. Topnemok // Bicuuk Jlondacbkoi HallioHaJIbHOT akajeMii Oy/iBHUIITBA
Ta apXiTeKTypH «IHXEeHepHi cucTeMHU Ta TeXHOTreHHa Oe3neka». — MakiiBka:
Bun-Bo JlonHABA, 2012. —Bum. 2 (94). — C. 70-75.

2. Onexcrok A.A. JluHaMHYecKHe XapaKTEpPUCTUKH IOJOrPEBaTENIbHO-
AKKyMYIISITOPHBIX YCTaHOBOK/ A.A. Onexcrok, A H. Tpodumuyk,
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W.I". lllutnkoBa// YKypHan BBMHUCIMTENEHOM M TPHUKIIAJHOM MaTeMaTHKU. —
Kues: Bun-so 2016.

3. [Materr Ha mone3nyro Momens Ne81831 UAF24D 11/00
MHOTOKOHTYPHBIH TEIUIOOOMEHHBIM amnmapar 3MEeeBHKOBOTO THMA IS
HE3aBHCHUMBIX CHCTEM OTAIUICHHMS U rapsiuero BogocHabaenus. 2013.

4. Onekcrok A.O.  KOHCTpYKTHBHBIN ~ pacyer  TEIIOOOMiHHUKA
3MEEBHKOBOTO THMA ISl CUCTEM OTOIUICHHS M TOpSYero BOJOCHAOKeHUs /
A.O. Onexkcrok, W.T'. llltukoBa, A.A.Topaemrok // Xypuan« Cydacue
MIPOMHUCIIOBE Ta IMBiIbHE OymiBHALITBO». — MakiiBka : Bua- Bo JlJoHHABA,
2012. —T.8.- Nel.-C. 37-44. ISSN 1993-3495.

5. Camapckuii A.A. BeruucnutenbHas TeIUIonepenavya:Hayd. Moco0.
[t cTynmeHTOB — aclmMpaHTOB — CHENMAIMCTOB 110 HMPUKIAJHOMY
MaTeMarnieckomy mojenauposanuio] / A.A. Camapckwuid, [1.H. Babumesuu.
— M.: Enutopuan YPCC, 2003. — 784 c. — ISBN 5-354-00234-6.

CUCTEMA ABTOMATHYHOTI'O YIIPABJIIHHS AEPAIIMHUM
NMUWINKUBUJIBHUKOM 3 OBMEXXEHHSAM HA 3ABJIAHHSA

FO.M. Kospueo, npog., 3as. kagh., Hayionanvruii mexuiunuii yHisepcimem
Yxpainu “Kuiscoxuti nonimexuiynuii incmumym”
P.II. Caxos, acnipanm, Hayionanvruti mexniunuti ynisepcimem Ykpainu “Ku-
iscokutl nonimexuiunuy incmumym’”’

HaiiOunein cydacHi i MepCreKTHBHI CHCTEMH TIJICIIOAAYi HA TETUIOBHX
enekTpocTaHiisax motyxkuictio 300 - 1000 MBr - me cucremu Ha 0Oasi
aepauiifHuX MUIoKUBIIBLHUKIB.| 1] JlociimkerHns ix poOOTH Ta po3pobKa cructeM
aBTOMaTUYHOIO KEPYBaHHS [Tl TAKUX CHUCTEM € Ty)KE aKTYaJIbHOIO 33/1a4€l0.

AepaniiiHuii TMIOKUBUIBHUK, SIK 00 €KT aBTOMATH3ALlii € Ty)Ke CKIIaTHUM,
0 BUKJIMKAaHO OOMEXEHHHMH BHMIpaMH B O0’€KTi, CKIJIAJHICTIO MOOYIOBH
aHAITHYHUX MaTeMaTHYHUX MOJIENeH, HECTAlllOHAPHICTIO TTapaMeTpiB 00’ €KTIB,
BHCOKOIO BapTICTIO TPOBENCHHS CKCIICPUMECHTIB, HAsBHICTIO B 00’ €KTIB
HENIHIHHUX XapaKTepuCTUK. JIOCHIDKEHHSI CHCTEM aBTOMATH3allil MOMKIIHBE
JIMIIE 32 JIOTIOMOTOF0 aHANIITHYHO-EKCTIEPEMEHTANIbHAX MOJZIeNiel 3 HU3BKOFO
CTYITIHHIO aJICKBATHOCTI.

3 iHIIOI CTOPOHW, TIOKPAIlleHHS POOOTH CHCTEMH aBTOMATHYHOTO
YIIPaBIiHHS BUTPATOIO BYTUIHHOTO MWy MOTEHIIHHO MPH3BOAWTH 10 3HAYHOL
€KOHOMIT KOIIITIB, III0 MOB’si3aHi 3 00CSTOM BUTpATH IalnBa, Ta HENPSIMHUMHY, 110
TIOB’s13aHl 3 BI/ICYTHICTIO KOJIMBAaHb Y KOHTYpax KOTJIOArperary, IO BUKJIMKaHi
MyIBCAIlisMA (akery.

JlocnipKkeHHsT XapaKTepUCTHK aepaliifiHoro MHIOKUBUIIBHHKA IOKa3aJIo,
[0 CTATHYHA XapaKTEPHUCTHKA BUTPATH THITY € HeMliHiiHOIO B mara3oni 0-100%
XOJly PEryJIOIHOro opraHy. B craTH4HHMX XapaKTepHCTHKaX IPUCYTHS 30Ha
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HEYYTJIMBOCTI B BEPXHii Ta HIDKHIN YacTHHAX aiana3ony. Li 30HM HedyTIMBOCTI
MaloTh 3MiHI 3HAYEHHS MPH PI3HUX PEKUMaX POOOTH MHIOKUBIIIEHUKA.

Taka xapakTepHrCcTHKa PEryITIOI0YOro oparaHy MOXKe PU3BOAWTH JIO TTOSIBU
edekTy IHTerpalbHOr0 HACWMYECHHS TP BUKOPUCTAHHI pEryisTopiB 3
IHTErpaJIbHOI0 CKJIAJIOBOI0 B KOHTYpaxX KepyBaHHS BHUTPaTOI NaimBa. Tomy
TIPOTIOHYETHCSI  CHCTEMa aBTOMATHYHOTO YIPABIIHHA 3 OOMEXKEHHSM Ha
BEJIMYMHY 3aBJIAHHSL.

Jlirepatypa

1. OnTrmMu3anys peKUMOB pabOThI a9pAIMOHHBIX MBUIENUTATENIeH KOTIOB
TemIoBbIX 31ekTpocTanmmid [Teker] / JI. A. Kecora [u ap.] / Enepreruka ta
enektpudikars. - 2014. - Ne 5. - C. 15-20

IHOBBIINEHUE NTH®OPMATUBHOCTU PABOYUX
IPOIIECCOB B JIU3EJIE OIIEHKOM KAYECTBA CTOPAHMSI
TOIIJINBA

I''B. bepecmoeas, cm.npen. BY3 «III'TY»,
U.0. bepecmosoti, cm. npen. AMU HY «OMA»

B nanHolt paboTe paccMaTpuBaeTcs akTyalbHas IpoOiema BbIOOpa
TJIABHOTO M BCIIOMOTaTENbHBIX ANU3ENEH CHIIOBBIX TPAHCIOPTHBIX CPENCTB, C
YUETOM SKCIUTYaTallOHHBIX YCJIOBUI pabOThl YHEPreTHYECKUX YCTAaHOBOK,
a Takke oO0ecHedeHUs palMOHAIBHOIO HCIIONB30BaHHUS  TOIUIMBHO-
JHEPreTUYECKUX PECYPCOB U 3ALIUTHI OKPYXKAIOIIEH Cpebl.

BnepBrie pa3paboran Meron BbIOOpa JH3€is CHIOBBIX TPaHCHIOPT-
HBIX CPEJCTB, C YYETOM OIIEHKH BHYTPHIMJIMHIPOBBIX IPOIECCOB HA OCHO-
B€ MOKa3aTenss «0O0beMHasi CKOPOCTh CTOpPaHMs», KOTOPBIH ONpenesnseTcs
oTHomeHneM 3((HeKTUBHON HWIMHAPOBON MOIIHOCTH K cpeqHemMy 3¢ddex-
TUBHOMY JaBJICHUIO HA HOMUHAJIHHOM peXUMe paboThl auzens. Takoi mo-
KazaTeNlb IO3BOJIET B3aHMOYBS3aTh 3KOHOMHYECKHE, MaccorabapuTHbIE,
SHEPreTHYecKUe M HKOJIOIMYECKHe IOKa3aTelnH OU3elsd, U KaK CJEeICTBHUE
YIIPOCTUTH BBIOOP IU3ENs, aJanTHPOBAaHHOTO K JJAHHOMY OOBEKTY M olec-
MeYUTh  PalOHAJIbHOE  KOMIUIEKCHOE  HCIOJIBb30BaHHWE  TOILIMBHO-
9HEPreTUIECKHX PECYPCOB, C YUE€TOM TPeOOBAHMH NPENbIBISIEMBIX K 3alllH-
Te OKpy»xaromieil cpesibl. OMHOBPEMEHHO YCOBEPILIEHCTBOBAH METO/ OLIEHKH
UCIIOJIb30BAaHUS NIPUPOHO-IHEPTETUUECKUX PECYPCOB B IIpoliecce Ipeodpa-
30BaHUS SHEPTHH B JHU3€J€, OTIMYAIOUIMHCS TEM, YTO NP €ro pean3aluu
YUTEHBI 3aTPaThl CTPYKTYPUPOBAHHEIE 110 JIOTUCTUYECKUM KPUTEPHIM. DTO
TIO3BOJIMJIO BBISIBUTH ITyTH IOBBIMEHUS 3()(HEKTUBHOCTH KOMILIEKCHOTO
WCIIONIb30BAaHMS TOILTMBO-YHEPTETUYECKUX PECYPCOB, YTO IO3BOJISIET BBI-
SIBUTh PUOPUTETHOCTH COBEPIICHCTBOBAHHS MPOILIECCOB U OOBEKTOB JIU3€E-
b8
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[Tony4deHHBIC pe3yNbTAThI 3aKIIIOYAOTCS B TOM, YTO MPEIIOKCHHBIN
METOJI ITOI00pa JAHU3eIsl CHIIOBBIX TPAHCIIOPTHBIX CPEICTB MO3BOJSET aleK-
BAaTHO 3aJIaTh KPUTEPHUH K BHIOOPY AW3ENsl, BBIACIUTH W3 HUX HauOoiee
BaXXHBIH, CY3UTh MOHHTOPHHI MApaMETPOB JIU3ENEH, YIOBICTBOPSIFONIINX
BBIJIBUTAEMBIM TPEOOBAHUSAM, TIPOU3BOIUTH OJJHOBPEMEHHO TEXHUYECKYIO U
SKOHOMHYECKYIO OLIEHKH JH3ENsl, YIIPOCTHTh MpoUeAypy moaoopa 3ddek-
TUBHOTO JIM3eNsl. DKCIEPUMCHTAIBHBIC UCCIICIOBAHNS, OCHOBAHHBIC HA CTa-
TUCTHICCKON 00pa0OTKE OCHOBHBIX IMapaMeTPOB MAJIOOOOPOTHBIX, CPEITHE-
00OpOTHBIX, TOBBINICHHOW OOOPOTHOCTH ¥ BBICOKOOOOPOTHBIX JU3EICH
PA3TUYHBIX MOIU(HKAINN, MO3BOJIN YCTAHOBHUTH TPCHIIOBBIC MOJICIU
B3aUMOCBSI3U YKOHOMUYECKHUX, MacCOrabapUTHBIX, SHEPTCTHYCCKUX U IKO-
JIOTHYECKUX TIOKa3aTenell Ju3eeid Ha HOMHHAIBHBIX PeKUMaX WX PaOOTHIL.
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