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OIIPEJEJEHUE NTAPAMETPOB YIIPABJIEHUA IBUXYINEI'OCS
COCPEAOTOYEHHOI'O HICTOYHHUKA TEIIJIA

[Ipennoxxena mareMaTudeckas MOJETb TEMIIEPATYpPHOTO TMOJs OECKOHEYHOTO IMJIMHAPA, Pa3orpeBaeMoro
JBWKYILIMMCST BHYTPEHHMM HCTOYHMKOM Termia. MCTOYHMK Teruia MNpeJCTaBiIeH ¢ MPUMEHEHUEM JelbTa-
¢ynkuun [lupaka. IlomydeHsl aHamUTHYECKHE PELICHUS YIPOINEHHBIX 3aJad W OIpeJesieHbl IapameTphl
yIpaBJIeHHUs] TEMIEpaTypHbIM mojieM. [IpeanoskeHa cTpykTypa aJrOpuTMa pELIeHUs HEIMHEHHOHN 3ajauu U
OJIOK-CXeMa CHCTEMBbl YIPaBICHHS TEMIIEPaTypHbIM IIOJEM Ha OCHOBE pa3pabOTaHHOTO alropuTMa.
ITpoBeneHb! YMCIEHHBIE YKCIEPUMEHTBI, TOCTPOEHO TEMIIEPATYPHOE PACHpPEEIIEHUE A TEXHOJIOTHYECKOTO
nporecca TepMHIECKO 00paboTKH BOIB(PaMOBO# MpoBoIOkH. Ha OCHOBe pemieHus HEIMHEWHOHN 3amadw,
JUISL CHCTEMBI YTIPaBJICHUS, TOCTPOEH TpaduK 3aBUCUMOCTH CHJIBI TOKA HAarpeBa OT BPEMEHHU.
KuroueBble cjioBa: TeMIiepaTypHOE MoJie, IBHKYIUNCS HCTOYHUK TeIuIa, AenbTa-GpyHkuus upaka,

AITOPUTM, OJIOK-CXeMa CUCTEMBI YIIPABIICHUSI.

IlocTranoBka nmpodJiembl. [Iporieccsl TepMuueckoit 00pabOTKU JUTMHHOMEPHBIX U3/IENHIA,
TaKUX Kak IMPOBOJIOKA, JEHTA, NpOo(uis pa3inyHOW KOH(UTypaluu, OCYLIECTBISIOTCA IMyTEM
IIPOIYCKaHUsl 4Yepe3 M3JEIUe IEKTPUYECKOro Toka. OH MOABOAUTCSA K W3ACIHIO C MOMOIIBIO
KOHTaKTOB WJIM MHAYKTOpa Ha KOHe4HOM ydactke [1]. s obecrneuenus cTaOMIbHBIX (PU3UKO-
MEXaHMUYECKHX CBOMCTB MeTajlsla He0OX0IUMO B 30HE HarpeBa MOJAEP>KUBATh U KOHTPOJIUPOBATh
3aJaHHYI0 TEMIIEpaTypy. DTOTO MOXKHO JOCTHYb C IOMOUIBIO MOCTPOEHHUS COOTBETCTBYIOLIECH
MaTE€MAaTHYECKON MOJEIN U CUCTEMBbI yIpPABJIEHUS, IOCTPOCHHONW Ha OCHOBE Takod mojenu [2].
CyiiecTByronme MaTeMaTH4eCKUe MOJIENN J1al0T BO3MOKHOCTh paccMaTpHUBaTh TEMIIEPATYPHOE
pacrpeneneHie B 30HE HAarpeBa JBIXKYIIEHCS INPOBOJOKM, HO HE IO3BOJSIOT HCCIIEIOBATH
TEMIIEpaTypHOE IIoJie B €€ OKpecTHOocTH [3-5]. Bo MHOrux ciydasx, 3HaHHE TaKOro
pacrpeneneHusl MpeACTaBIsAeT 3HAYUTEIbHbI HAay4YHbId M IpakTUYecKuil umHTepec. CHUCTEMBI
yIpPaBIEHUS, TMO3BOJISIIONINE YIPABIATh TEMIEPATYPHBIM IOJIEM B OOJBIIMHCTBE CBOEM HE
OpPUEHTHPOBAHBl HAa MAaTEMAaTUYECKHUE MOJEIHM TEXHOJOTMYECKOr0 IIPOIecca, YTO CHUXKAET
3¢ (HEeKTUBHOCTH peann3aluu CUCTeMBI [2].

Hear pa6dorbl. llenbto paboThl  ecTh MOCTPOEHHWE MaTeMaTHYEeCKOW  MOJENH
TEMIEPATYpHOrOo TOJsi B OECKOHEYHOM UMIMHAPUYECKOM 00JacTH, C TMOCTOSHHO WIIU
NEPUOINYECKH JEHCTBYIOIINM, BHYTPU 00JAaCTH, ABMKYIIMMCS COCPEAOTOUYEHHBIM UCTOYHUKOM
terna. OmnpexneneHue nNapaMeTpoB — YIPABJIEHHMsS TEMIEPATypHbIM TOJEM HAa OCHOBE
MaTeMaTU4EeCKON MOJEIIN.

Marepuanbl W pe3yJabTaTbl HccaeAoBaHUil. [l pacuera TemiepaTypHOro

pacnpeneneHus | ( P,t) MPEIoIaracTcsi, 4To OCCKOHCYHBIM IWJIMHJP C IOCTOSTHHBIMU
TeMNO(QU3NIECKUMH XapaKTEPUCTHKaMU A,C, 0, HarpeBaeTcs B 30HE HArpeBa JJIMHOM Aj—7 _7,
MCTOYHHKOM W (P,T) zw(P,t,T)[U(z - Zl(t)) _ ;7(2 -z, (t))] , KOTOpBIH aBHKeTCs B0k ocd OZ B
MOJIOXKUTEITLHOM HAMPABIEHUU CO CKOPOCTHIO V(t).

Temmeparypa Ha rpanunax obmactu pasia |[IMT =T,. TemooOMeH MOBEPXHOCTH

Z—>*o0
IUIMHApPA C OKpYXKaomel cpeaoi ocymecTsisieTcss mo 3akoHaM Heiorona u Credana —
Bonbimana [4-5].
B HayanpHOM cTagum HMMEET MECTO MNEPEXOJHOM IpoliecC HarpeBa, T.€. NEPEMEHHOMN
ABJISIETCS. CKOPOCTh M IUIOTHOCTh HMCTOYHUKOB TEILIA, IPUYEM TEMIIEpaTypa B KOHIE 30HBI
HarpeBa JJ0JKHA OBITh IOCTOSIHHOM. B ycTaHOBUBIIEMCS peKUME CKOPOCTH IBHYKEHUS
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V(t)HOCTOHHHa, a IUIOTHOCTh HWCTOYHUKOB TEIJIa W(r,Z,t,T)HOCTOﬂHHa I 3aBUCHUT OT

KOOPJIMHAT ¥ BPEMEHHU.

Ecnu HarpeB HMIMHIpPA OCYINECTBISETCS OAHOBHUTKOBBIM MHIYKTOPOM HJIM 3JICKTPOHHBIM
My4KOM, TO B TaKOM Cilydae 30Ha HarpeBa MOXeT ObITh KaK yrogHo Majoi. Jlomyckas B
¢usnueckoit mogemu, uro Al — 0, u 3amenss paccpeOTOYEHHBINH HATPEB COCPEAOTOYEHHBIM C
TOH K€ CYMMapHOW MOIIHOCTBIO, TMeEpeiieM K HCCIEAOBAHUI0 TEMIIEPATypPHOTO  ITOJIS
IWIHHIPAYIECKON 001aCTH, pa30rpeBaeMoil IMOABHKHBIM COCPEIOTOYCHHBIM HCTOYHHUKOM TEILIA.
OueBHIHO, YTO MpH OBTOM ero MiIoTHOCTE W HeorpaHMYeHHO BO3pacTaeT W B Ipeelie
pEeICTaBIAET CO00H AenbTa - Gpynkumio npaka W =W (P,t,T)& (z —v(t)t) [6].

Jeiicteurensho, xorma Al —0, z(t), z,(t)—>v(t)t, B Tpemene mpaBylo  4acTh
(z-z

coornomenust W (P, T)=W (P,t,T )[77(2 -z (t)) -n(z-z, (t))} MOJKHO TMEPENHCcaTh B BUJIC
IimW(P,t,T)[n(z -7,(t))-n(z-1 (t))} =W (P,t,T)5(z-v(t)t), (1)
rIe 77(2 —Z )— eauHu4Has GyHKIMs XeBucaiiaa [7].
IlpaBast yacte (1) npencrasisier coboil mpoussenenne W (P,t,T) Ha xenbra — (yHKUMIO

Hupaka &(z-v(t)t) [6],
_ W(P,tT) 2

lim—————|(n(z-z(t))-n(z-2z,(t)) [=W(P,t,T)o ()

CrnenoBarenpHO, B Cllydae COCPELOTOUYEHHOTO HAarpeBa INIOTHOCTh HCTOYHUKOB TEIIA paBHA
W (P,t,T )5(2 —v(t)t) , TIe W(P.LT)=w(T) (1), w(T)= | po(1+ﬂT) f (t)—Kycquo-MOHOTOHHa;{

7’ r

GyHKIWSL, [UTs 0TOOpaKEHUST UMITYIbCHOTO Harpesa [4], P —Tekyias koopauHaTa TOYKH.

B TakoMm ciiydae TemMnepaTrypHOE paclpeieseHue B IBIKYILEHCS LUIMHIPUYECKON cpene
MOKET OBIThb MPEICTABIECHO pEIICHUEM CIeAyIolleld HadalbHO-KpAaeBOM 3adaud B 0OJACTH
Qxt={0<r<r,z<ot>0}

A%%[r%}+i%[%j—0pn%=—w(T)f (1) (z—v(t)t) (3)
T(r,z,0)=T, (4)

z—m(gr’z’o) = () (T, -T)+eo(T%-T4) | 1020, (5)
imT =T, (6)

Z—>to

[Tocne YCPEOHEHHUS o panuycy [3] 3a7a4a 3)-(5) B obnactu
Q xt= {Z <oo, t> O} NPUHUMACT BH/T

2aT, ’1T

Aﬂ—cpnﬂJr[ f“f f(t)a(zfv(t)t)*—}‘“zg"r u *' 23t ()s(z- )

oz* ot
u(z,0)=T,, Ilmu(z 0)=T, (8)

Z—F
B 3anaue (7)-(8) ynobHo mepelitu k Oe3pa3MepHBIM BEIMUMHAM, TTapaMeTpaM B KPUTEPUSIM
buo, Crapka, [Tomepannena [5]

2z at IW_Ipo

: = v =pT,,Bi=2all1,S =2e01°T I (Ar,
P ol Ty 1(41), o)

Po=wi2/(1T,).a2 = 2/(cp, )6 :o,v,(r):'_zv(Lzrjﬂ: u-T,
a a TO

ISSN 2079.5459. Bicnux HTY “XIIl». 2013. Ne16(989) 178



[Tocne moacranoBku (9)B ypaBHeHue (7), HaYallbHOE YCJIOBHUE U YCIOBUE PETyIIpHOCTH (8),
3anava (7)-(8) craHOBUTCS OTHOPOAHOM B obmactu QX 7 = {X <00, T> O}

0’0 00

Sr oot vPot (1)3(x -y (r)r)-uBifO-S(1+6')= o
:—(1—1/) Pof (1)5(X—V/(7)7)_ S
0(x,0)=0, limé(x,7)=0, (11)

X—00
1. Ecu moTeps Temia U3JydeHUEM C MOBEPXHOCTH COCTABIISIOT MAJIyIO JIOJIFO BCEX MOTEPH,
T.€. peo0IagacT KOHBEKTHUBHBIM TEIIOOOMEH, TO HEIIMHEHMHYIO COCTABJISIONIYI0O B YpaBHEHUU
(10) MOXHO HE paccMaTpuBaTh W NEPEHTH K PACCMOTPEHUIO JIMHEWHOW HadalbHO-KpaeBOU
3aJ1a4u, KOTOpas JJIst S—>0 IIPUHUMAET BUJL
0’0 00 .
— ———uBi@=—Pof (7)o (x—-y(7)r

0(x,0)=0, IirIl 0(x,7)=0,

[Ipumenum npeodpazoBanue Oypbe Kk ypaBHeHuto (12) [6]. 111 3TOro yMHOXKHUM
madepeHnnanbHOe ypaBHCHHE HA 1, M IIPOUHTETPUPYEM IO IIEPEMEHHON X B peenax

2z
OT—00 10 +00
1 =% 1 0%
—— [ S le - ——-2 [ e ™ @dx —
NP heve 2z ot ! (13)
uBi Pof (T) T paixe
—— [ G " dx=— Ge " 5(x— dx
Vor . Jar L0 olv (o))
ITocne uaTerpupoBanus (13) ¢ yuetom ycioBus (11), a Takyke COOTHOIIEHUS
_ 1 = :
O(x,7)=——= | O(X,7)e " dx (14)
(7)== [ 007
[Tonyuum 3amgauy Ko aiist nuneitHoro nuddepeHuansHOro ypaBHEHUS IEPBOTo MOpsIKa
¥+(1{2 +yBi)5= Pox f (T)e_iKXdX, >0 (15)
T

0(x,0)=0 (16)

Pentenne 710l 3a1auM BEIITUCHIBAETCS B BUJIC

g’(l{, T) =Pox ei(’(zwsi)rjl f (T)e(

0

7iw/(r)+»rz+y8i]

‘dr (17)

2. PaccmoTpum citydaii, Korja cOCpPeIOTOUYEHHBINM MCTOYHHK TEIUla, pa3orpeBas 00J1acTh,
JBIKETCSI ¢ MOCTOSIHHOM ckopocThio V. Toraa mocne ycpenHeHus [3] U 3aMeHBbI TEPEMEHHBIX
¢ =7 —Vt 3amauy (3)-(6) MOXHO 3amucath B BHIE.

du vep, du | 17p, 2a 260, 1 2aT, 2¢o
au  Vep, du | F()S(E) 2% 0289 g =~ 1P ()s(c)-2%0 28914 - (18)
dcz 4 de [ﬂzrou (t)5() an o an 2 (t)3(4) T 6 <

lim u(¢)=T, (19)

{—to
B nuHeitHOM ciyvae, Korja noTepH Terjia U31y4YeHUEM MOKHO HE YUUThIBATh, 3a1a4a (18)-
(19) ynpormiaercs u MOXHO OJTYYUTh aHAJTUTHUYECKOE PEllIeHUe

@Jrvc,opd_u{lzpoﬁf(t)cg(g)_z_“}p_ 1%p, f(t)é(g)_ZO!To, & <o,

d¢? A4 d¢ | 2ia ar, 72 ar, (20)
glirp u(¢)=T,

Juia <0 wmm ¢ >0, 3anava (20) umeer Buj
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du Vep, du 2o 24T,

a2 4 de - g (21)
Jimu(¢)=T,
Ee PCHICHUC 3alIMChIBACTCA CICAYIOIIUM 06p330M
u(¢&)=T,+Ce*, {<0, >0 (22)

2
e K, =—vep,  |(vep,Y | 2a
22 22 ) ar,
Jlist ompenenenust nocrosuHoii C  Bocmosb3yeMmcest yCIOBHEM CKadka JeibTa-()yHKIUH

Mupaxka

2 2
LN N b2 Yo () L (23)
dg |,, 7rRVvep, TLVCP,
Otkyna nocine nojactaBku (22) B (23) nonyyaem
1 py (1+ fT,) (24)

) 7 vep, (kl —k, ) ~1°p,
[ToncraBus (24) B (22) momyanm

u@g) =T, +

12p,(1+ ST,) e, ¢ <0 (25)
zPryvep, (k — k,)— 10,8 |e%,& >0

Tak kak |k2| > kl, TO KpPHUBas, XapaKTEpU3YIOIlas PEIICHHE MMEET Pa3jIM4HbId HAKJIOH Ha

npomexytkax (—o0,0],(0,00). Tlpu GonplmX CKOPOCTAX [OBMIKEHHS HCTOYHMKA TeILia

pa3IMuyHBIA XapakTep HakKJIOHAa KpUBOW Oymer emie OoJsiee BBIpaXCHHbIM. Ha rpaduke
Npe/ICTaBIICHBI KPUBBIC, paCCUUTAaHHBIC TIO (hopMyJie (25) M COOTBETCTBYIOIINE PA3TUIHBIM
CKOPOCTSIM JBMKCHHSI ICTOYHHMKA TETUIA.

[TpoBencHb YHUCIICHHBIE ~ Tesnseemvpak
OKCIEPUMEHTBl ¥ TIOCTPOCHBI TpapuKu
TEMIIEPATYPHBIX  pacHpeleCHud IS
TEXHOJIOTUYECKOTO TpoIlecca BOJOYCHUS
BOJIb()PAMOBOI1 MPOBOJIOKH.

Ha puc.1 u3o0paxkeHo TemmnepaTypHoe
noJie BOJIL()PaMOBOI MIPOBOJIOKH,
pa3orpeBaeMoil  MOJBMKHBIM — TOUYCYHBIM
HUCTOYHUKOM TEILIA.

UunceHHbI aHanMW3 MOKa3all, 4TO XapaKTep TEeMIepaTypHOTO MOJis MPOBOJIOKH HamOojee
YyBCTBUTEIILHO U3MEHSETCS ¢ M3MEHECHUEM TaKUX MapaMeTpoB, Kak KOIPPUITUEHT TEIII000MEeHa

Puc.1 - TemnepaTypHoe pacnpeaeneHue,
MOCTPOEHHOE O pelIeHuIo (25)

o, cuna toka | , ckopocts V(t) JBWKECHHSI UICTOYHUKA. VI3MeHss1 9T napaMeTpbl MOKHO

KOHTPOJMPOBATh W  YIPABIATH
TeMIepaTypHbIM
pacrpeneieHUeEM.

Pa3paboran ANTOPUTM
pelIeHUsT HEJIMHEWHOW 3aJa4u
(19)-(20) u CUCTEMY
yIpaBIICHUS, ITO3BOJISAIOIIYIO
YIPaBIISTh TeMIepaTypHbIM
II0JIEM BO BpeMs Ipoliecca

Puc. 2 - Cucrtema peryimpoBaHusi HArpeBOM IPOBOJIOKU IIPH
BOJIOYEHUH
BOJIOYEHHS 110 3aJaHHOMY aJIFOPUTMY.

bnok-cxema cucTeMbl YIpaBieHUS TEMIIEpaTypHBIM IojieM u3o0pakeHa Ha puc. 2. OHa peanusyeT
QITOPUTM, TIOCTPOCHHBIH 10 pemeHusM 3aaa4du (19)- (20) u pemenuto (25), KOTOPHIA MO3BOJISET MO 3aTaHHOM
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ImporpamMme yrpaBJIsITb KaK UMITYJIbCHBIM, TaK U
MOCTOSIHHBIM UCTOYHUKOM TOKa BO BpeMs
00pabOTKM  TIPOBOJIOKH  JTHAMETPOM
menbiie 100 mxm. Cucrema ynpaBiieHus,
OJI0K-cXeMa KOTOpOM MpejcTaBlieHHas: Ha
puc. 2, COACPXKUT BBIYUCIUTEIHHOE
YCTPOMCTBO (BY), B KOTOPOM
ONpeJeNaeTcd ONTUMAIBHOE 3HAYEHUE

Mogayins uHTEpQEiica
Juist BBIOOpa THIIA
YPaBHEHHS U BBOJA
JIaHHBIX

Mozyib YHCICHHBIX
pacyeToB JIByMEPHOTO
YPaBHEHHS C
dopmupoBanreM
MaTpHIIbI H TPapuKOB
pacrmpeeneHust
TeMIIepaTyps

Mozyiib YHCICHHBIX
pacveToB OTHOMEPHOTO
U IByMEPHOTO
ypaBHEHHi ¢
BHYTPCHHHMH
HCTOYHHUKAMH TeIlIa

Moy UHCIeHHBIX
pacueToB U PeLICHUs
3a1a4M ONpeIeICHHUs
MapaMeTpOB YNPaBICHAS U
ONTHMHU3ALHI

TOKa 00paboTku MIPOBOJIOKH.
HampsbkeHue 3amaHusi TOKa Ha BXOJE
KOHTypa pPEryJIMPOBAHMS BBIYMUCIIIETCS B
omoxe BY.

Cucrema ympaBi€HUS HarpeBOM
Bkmoyaer B cedbs PT, PC, PY -
PEryJATOPBl TOKA, CKOPOCTH W YCHIIHS
Bosiouenus; AT, AC, IY— natuuku ToKa,
CKOpocTH U ycunus BosioueHus;PUOH — perynupyemsblii UCTOUHMK 3JeKTposHepruu; YII —
yhpaBiisieMblil IpeoOpaszoBatenb; D1 — 31eKTpoaBUraTeslb yCTaHOBKU BojouyeHusi; OP - oObekT
perynMpoBaHus (aKTUBHBIA y4acTOK NpPOBOJOKH); U, U,, U,  — HampskeHHMs 3aJaHus TOKa,
ckopocTd W ycunus BonoueHus; Uy, Uy, U, — HanpssxkeHus Ha BBIXOJE JAaTYMKOB TOKa,
CKOPOCTH U ycuius Bojouenus, 11 — uarerparop, BY — BeluucanTenbHoe yCTpOMCTBO.

Jlns  ompeaeseHWs NapaMeTpOB  YHPABJICHUS TEMIIEPATypPHBIM IIOJEM M IPOLECCOM
TepMuueckor o0paboTku paspaboraHa mporpamma. Ha puc. 3 cxematuyHo mpeacTaBieHa
CTPYKTypa NpOrpaMMbl pELIEHUsS HEIWHEWHOM 3aJayd Il OJHOMEPHOTO M JBYMEPHOIO
YPaBHEHHUs TEIIONPOBOAHOCTH. CTPYKTypa IPOrpaMMBbI MOCTPOEHA 32 MOAYJIbHBIM IPHUHIIUIIOM.
DTO MO3BOJMIO OOBEIMHUTH PEUICHUS 3a/a4 JJIs YpaBHEHHUH TEIIONPOBOJHOCTH U, YUUTHIBAs
TEXHOJIOTUYECKHE OCOOCHHOCTH TMPOIIECCOB, BECTH pacyeThl, MEHss KpaeBble ycnoBus. Jlis
pelieHus JABYMEPHOTO HEJIMHEMHOIO YpPaBHEHMS TEIUIONPOBOJHOCTH NPUMEHEH METOA
IIEPEMEHHBIX HAINPABJICHWM, YTO IIO3BOJIMJIO OIPAHWYUTHCS OJHHM MOJYJEM pEIICHHUS
JIEHTOYHBIX CUCTEM PA3HOCTHBIX YPABHEHUN BTOPOIO MOPSJIKA.

Ha puc. 4 wusobpaxen rpadux
3aBUCUMOCTH CHJIa TOKa, HEOOXOJAMMOIO
JUISt MO/JIepKAHUS IIOCTOSIHHOM
TEeMIEpaTypsl niepesl GuiIbepoit BO BpeMs
MIEPEXOHOTO MPOIIECCa, TTOJTYYEHHOTO U3 |
pelleHusl  3aJadyd  ONTUMH3ALMHU 0 o
AITOPUTMY, H300paKEHHOMY Ha pHC.3, L
KOTJla CKOPOCTh JIBM)KCHHSI TPOBOJIOKHU TR
U3MEHSETCA B poJienax

0<v(t)<v=const.

Monyns pemenust
TIEHTOYHBIX CHCTEM
PA3HOCTHELIX ypaBHEHHI
BTOPOTrO MOPs/IKA.

Puc. 3 - Crpykrypa anropurma Juist onpeneieHus
apaMeTpOB YIPABJICHUS TEMIIEPATYPHBIM OJIEM

Tox, A

Puc. 4 - [TapameTp ynpaBiieHHUs] TEMIIEPATyPHBIM
ToJIeM, TTOJTyYeHHBIN U3 penieHus 3anaun (3)-(6)

BoiBoambl. IlpemiokeHa MareMaTH4ecKass MOJICNIb TEMIIEPATYPHOTO TOJS OESCKOHEYHOTO
WIKH]IPA, PA30TPEBAEMOTO JBMKYIIMMCS BHYTPEHHUM HCTOYHUKOM Teria. MICTOYHWK Teruia
NpeJCTaBICH ¢ MpuMeHeHueM aenbra-GpyHkinun Jlupaka. [lomydeHbl aHANIUTUYECKUE PEIICHHUS
VIPOIICHHBIX 3a/Jlad W OMNpPEJACICHBI IapaMeTpbl YIPaBJICHUS TEMIICPATypHBIM  ITOJIEM.
[TpennokeHo CTPYKTYpy airOpUTMa pEIICHUs HEJIMHEWHON 3aJadyd M CUCTEMY YIPaBIICHUS
TEMIEPATYPHBIM TIOJIEM Ha OCHOBE TMPEMJIOKEHHOTo anroputMa. IIpoBeneHbl YHCIICHHBIE
AKCIIEPUMEHTBHI, TOCTPOCHO TEMIIEpaTypHOE paclpeielieHne s TEXHOJOTHUYECKOTo IMpolecca
TepMUYECKO 00paboTKu BOIb(PaMOBOM MPOBOJOKK. Ha OCHOBE perieHus HelMMHEHHOM 3a1auH,
JUISL CUCTEMBI YIIPABJICHHSI, TIOCTPOCH TpauK 3aBUCHMOCTH CHJIBI TOKa HAarpeBa OT BPEMEHHU.
Pe3ynbpTaThl, OJIy4eHHBIE B pa00TE, MOTYT OBITh MPUMEHEHBI IIPU CO3TAHUH CHCTEM YIIPABICHUS
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nmpouccCcom TepMquCKOﬁ O6pa6OTKI/I H IIPHU IIPOU3BOJACTBC IMPOBOJIOKH MW JICHTBI M3 IBCTHBIX U
TYTI'OILUIaBKHUX MCTAJIJIOB.
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Onpenenenne napaMeTpoB yNpaBJIeHUs JBHKYLIErocsl COCPeJI0TOYEHHOI0 MCTOYHHKA Temna/ B.
I1. JIsmenko // Bicauk HTY «XIII». Cepist: HoBi pimenns B cydacHux texHonoriax. — X: HTY «XIIl», —
2013. - Ne 1 (977). — C. 177-182. — bibmiorp.: 7 Ha3B.

3ampornoHoBaHa MaTeMaTHYHA MOJENb TEMIIEpaTypHOrO IIOJI HECKIHYEHHOro IWIiHApa, IO
pO3IrpiBa€eThCs PYXOMHMM TOYKOBHUM BHYTPIIIHIM JKepesoM Teruia. J[Kepeno Temia IpeicTaBieHe i3
3agyueHHAM JenbTa-GyHKuii Jipaka. OTpuMaHO pPO3B’A3KHM CIPOIIEHMX 3aJay, Ta BU3HAYCHI MapaMeTpH
KepyBaHHs TEMIIEPAaTypHUM I0JieM. 3allPOIIOHOBAHO CTPYKTYPY aJFOPUTMY PO3B 3Ky HeJNiHiiHOI 3agaui Ta
0JIOK-CXeMy CUCTEMH KepyBaHHs TeMIIEpaTypHUM I10JIEM Ha OCHOBI 3aIIpOIIOHOBaHOro aiaropurmy. [IposeneHi
YHCesbHI €KCIIEPUMEHTH Ta M00YI0BAHO TeMIEepaTypHUIl PO3MOALT Ul TEXHOIOTTYHOIO MPOLECY TePMiuHOi
00poOku BoJbppamMoBoro apotry. Ha oOcHOBI po3B’A3Ky HeNiHIHHOI 3amadl Uis CHCTEMH KepyBaHHS
100y0BaHO Ipadik 3aJIeKHOCTI CHUJIM CTPYMY HarpiBaHHS B 3aJISKHOCTI BiJ 4acy.

KurouoBi cioBa: temneparypHe Ioiie, pyxoMe JKepeno Teria, Aenbra-(yHkuis Jlipaka, aaropuTM,
0JI0K-CXeMa CUCTEMH KEepyBaHHS.

Mathematical model of temperature field of an infinite cylinder, which is heated by a moving internal
heat source offered. The heat source is represented using Dirac delta function. Analytical solutions of
simplified problems are obtained. The control parameters are determined by the temperature field. The
structure of the algorithm for solving the nonlinear problem and control system of temperature field proposed.
Numerical experiments are conducted. The temperature distribution for the process of thermal treatment of
tungsten wire is built. Graph of dependence of the strength of the current heating from time built.

Keywords: temperature field, moving heat source, delta function, algorithm, control system.

V]IK 532.2,517.2
H. B. HOT'"HH, xaun. pus.-mart. Hayk, goil., HTYY «KIIW», Kues

MNEPUOJUYECKOE JBUKEHUE BSI3KOM HEC)KUMAEMOUM KUJIKOCTH
O HEOTPAHUYEHHOH IIUWJIMHJIPUYECKOM TPYBE

[TonyueHo pelieHue crHenUaabHOM KpaeBoW 3agaun Ans ypaBHeHMH HaBbe-CTOkca HecTallMOHapHOTO
JTAMHUHAPHOTO JBMIKEHUS JKUIAKOCTU B KPYIVIOW LIMJIMHAPUYECKOH TpyOe B cilyyae MEpUOJUYECKOTO 3aKOHA
U3MEHEHMs JaBleHUs. TakuM o0pa3oM, cO37aHa BO3MOXHOCTh HCIIOJIB30BAHHSA OBICTPOCXOSIIUXCS
CTEIICHHBIX PS/I0B JUIA pacyéTa KOMIOHEHT Mo CKOPOCTH. Iloka3zaHa NAEHTUYHOCTD PEIICHUH CTIeHaTbHOM
3aJauyd TUuApOAVMHAMUKU C IpaHHqHOﬁ 3a21aqel71 TCIUIOIIPOBOJHOCTU C HCIIOJIBb30BAHUEM MHTETIPAJILHOTO
npeoOpa3oBaHus XaHKes.

KnioueBble cjioBa: Bs3Kas HEC)KUMaeMas JKHIKOCThb, JIAMUHApHOE NBWKeHHE, (QyHKImU beccems,
MHTETpaIbHOE Npeodpa3oBaHie XaHKeIs.
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