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BU3HAYEHHS ITAPAMETPIB BIZIBUBAJIbHOI CUCTEMH INPOMEHEBOI'O
OIMAJIEHHA JJIA 3AIIOBIT'AHHA ITEPEI'PIBY ITIOBEPXHI TEIIVIOIIPUMMAYA

PosrsiHyTO pilleHHs mpsAMoi 3a7adi MPOMEHEBOI TeIIonepeiadi sl JOCATHEHHs PIBHOMIPHOTO HArpiBy MOBEPXHI HIIIXOM MOJEIIOBAHHS Iepediry
BiZOUTHX TeruioBux mpomeHiB. HaBeneHo pesysnbTaTét poOOTH MporpaMu MOACIIOBAHHS BIIOWTHX NMPOMEHIB Ta iX aHaii3. BcraHoBIeHO mapamerpu
BiZIOHMBANIbHOI CHCTEMH Yy 3aJI&KHOCTI Bix Bimomoi ¢opmu BinOuBada. Takox pO3IVISTHYTO MEPCIEKTHBU MOAAIBLIMX OCITIIKEHb, sIKi MOB’s3aHi 3

TIPOCKTYBAHHSAM CUCTEM IIPOMEHEBOT'O OMAJICHHS 3a 3aJaHNMH BUMOTaMH.

KurouoBi c;10Ba: TeroBe BUIIPOMiHIOBAHHS, PiBHOMIPHUH HarpiB, BilOMBa4, iIHTEHCHBHICT TEIIOBOTO MOTOKY, IIPOMEHEBE OIAJICHHS.

Beryn. Ilpu po3poOui MpOeKTiB  MPOMEHEBOTO
OTaJIeHHs] MPOMHMCIIOBHX IPHMIlIEHh BUHUKAE 3a/1a4a, 1110
NOB’si3aHAa 3 JIOCSATHEHHSIM  PIBHOMIPHOTO  HarpiBy
MOBEpXHi TeronpuiiMada. OHUM 13 MOXJIMBUX LUISXiB
peamizamii Takoi BHMOTH € MOJETIOBaHHA TIepediry
BiIOWTHX TEIIOBHUX MPOMEHIB BiJ TOBEPXOHbB, IO MAIOTh
BimOmBaoui BiacTUBOCTi. Bubip ¢opmu BinOuBaua
CYTTEBO 3B’A3aHUH 13 TEXHOJOTIYHHMH MOXKIHBOCTSIMH
Horo BUpOOHHUITBA.

AHaJi3 OCTaHHIX AOCHizKeHb Ta myOJuaikaunii. Y
MOMEPeIHIX OoCTiKeHHsX [1, 2] mokasaHo, IIO JAesKi
MOBEpXHI (30KpeMa IMIIHAPUYHI Ta CHHYCOINaNbHI)
MOXYTb OYyTH 3acTOCOBaHi K BigOuBaroui, aje
TEXHOJIOTIYHUMH € Taki, [0 MarTh CHHYCOiJaJbHY
ytBoprorouy [3]. Tomy BUOIp reoMeTpUYHUX MapameTpiB
MIOBEPXHI, BUIPOMIHIOBaYa Ta iX B3a€MOPO3TALIyBAHHS €
POoOIEMOIO.

ITocranoBka 3aga4vi. MeTOrO IILOT0O IOCIIIKEHHS €
BHOIp mapaMeTpiB BiIOMBAIOYOTO JIMICTA Ta PO3TAITyBaHHS
BUIIPOMIHIOBAYa BiTHOCHO HBOTO.

OcHoBHa 4vacrmHa. OmnamoBaHHA BHCOKHX 1
BEIIMKMX 32 IUIOIICH0  MNPUMIIIEHb  TpaaULiHHUM
TEIUIOTIOBITPSIHAM CIIOCOOOM € HEEKOHOMIYHHM, OCKUIBKU
BEJIMKA YaCTHHA HArpiTOro MOBITPs MiJHIMA€ETHCS Bropy,
110 TPUBOJUTH JI0 JI0JIATKOBOI BTPATH TeIUIa Yepe3 BEPXHi
MePEKPUTTS, CTIHM, CBITJIOBI OTBOPH 1 JIXTapi.

IndpayepBonuii  BunpominioBau (IKHI) € u-
00pa3HoI0 TpyOOIO, 3 OXHOTO OOKY SKOI BCTaHOBJICHUI
MalbHUK, 3 APYroro OOKy BHUTSDKHUM BeHTHisiTop. Han
TpyOOIO KpinuThcs BigbOuBau 3 amroMiHiro. [IpwHImm nii
BUIIPOMIHIOBAYa IIOJISITAE B TOMY, IO Tapsdi MPOAYKTH
3rOpaHHs Ta3y, MPOXOJIYd ycepeaAuHi TpyO, HarpiBaroTh

iX 10 BHCOKOi  Temmeparypu. Harpiti  1pyOm
BUIIPOMIHIOIOTh TEIUIO, SKE BiOMBAY CHOPSIMOBYE B
pobouy 30Hy.

SIKio OMM3BKO CHJITH, TO 3IrPITHCS MOXHA, aie 3
omHoro Ooxy. Ilpmyomy MoxHa 1 mTeperpitucs.
ITepenbavaeTscsi, MO  KOHCTPYKINSL  HArpiBajbHOTO
eNeMEHTY (3a TBEp/DKCHHSIM BHPOOHHUKIB) po3poliieHa
TaKk, OI0 YHEMOXIIMBIIIOE CHajax MpeIMETiB, IO
3HaXOJAThCS B mpuminieHHi. Ilpunanu indpavyepBoHOTO
ONAIIOBAaHHA  BXOAATH B  Kareropito «B» 1o
MPOTUNOXEXHIH Oe3neni. [Ipy npaBUIbLHOMY pO3paxyHKy
MOTYXKHOCTI, TIPEMETH, 10 3HaXOJATHCS B NMPUMILICHHI,
HarpiBarOThCA TiJi BIUIMBOM BHIIPOMIHIOBAaHHS [0 25—
27 °C 3ajJeXHO BiJl TEILIOMPOBIAHOCTI. AJie JOBOIUTHCS
3yCTpiuaTUCs 3 JIyMKOIO, IO HAarpiB HaBiThb 0O Takoi
MHUPHOI TeMIIepaTypH He € Oe3nedHnit 11 00IaTHaHHS Ta

KOMpOpTy JTIOAMHUA. SIK 3pOOWTH BHUIPOMIHIOBAHHS
M'SIKIIUM, pO3CiTHUM, KoM(opTHUM? Po3moaimiTu motik
BUIIPOMIHIOBaHHsI 110 TOBEPXHI JONOMAararoTh ONTHYHI
BigOuBaui.

Sk [mKepenmo HarpiBaHHA Yy CHCTEMi IIOBEPXOHB
OyznemMo BUKOPHCTOBYBATH T'€HEPATOp BUIIPOMIHIOBaHHS, a
K IpUiAMad Temia obepemMo cMyry Ha IurouiuHi. [Ipm
bOMY IependadaeThes, IO EJIEMEHTH TeIulonepenadi
HEOOMEXKEHI Y HalpsIMKy HOpMaJi TUIOIIWHI PUCYHKA.

HeoOxigHo Bm3HaYMTH QOpPMY 1 pO3TalIyBaHHS
IIOZ0 HarpiBaua mpoQia IMWIHIAPUIHOTO pediIeKkTopa,
HAasBHICTh SIKOTO 3a0e3neunsia O piBHOMIpHE HarpiBaHHs
TeIIoNnpuiiMaya.

Jnst po3B’s3aHHs 33ja4i NPUPOJAHO BBAXKATH, IO
KIJIBKICTh TEIIOBOI €HEprii, 110 ocsATae TerlonpuiiMaya,
CKJIQIAEThCS 3 [BOX YacTWH: Tiel il 4acTwHU E;, IO
HaJIXOIUTh Bijl TEHEPaTOpa, a TAKOXK YaCTUHM TEIIOBOi
eHeprii F,, 0 HAAXOOWTh O TeIUIONpHHMada Micis

BimOUTTA Bix pediexTopa.

[MapagurMor0  JaHOTO  TEOMETPUYHOTO  METOJa
BBOKAEMO, 10 KOXHHI NPOMiIHB € HOCIEM TEIUIOBOi
€Heprii, i MipOrO TEIUIOBOTO MOTOKY € KITBKICTH MPOMEHIB
y oguHUII 00’ eMy.

Jyis  BupilIeHHS TOCTaBJICHOT 3aaadyi
OIMCYEMO MPOMEHI, 1110 BiIOMTI KPUBOIO.

Hexait maemo kpuBy Y = f(x) 1 JUKepeso MpoMeHiB

CIIOUATKy

y ToHIi S(Xo,yo). Touky mamiHHA TPOMEHS Ha KPUBY
HO3HAYUMO SK M(Z,f(z)), ne z — mapamerp. Takox

no3HauuMo m=—f ’(X) i

k = (XO_Z)m+yO_ f(Z)_
m® +1
Teepwxenns. Touxu S(X,, yo) i K(x,, yz) OynyTh

po3TaInioBaHi CUMETPUYHO BiJIHOCHO HOpMaJi
X -z

=Y - f (Z) Jo KpuBoi y Touumi M To.di, KOIH
OyAyTh BUKOHYBATHUCSI CITiBBiTHOIIICHHS

X, =27 —X, +2km; 1)
y,=2f(2)—-y, +2k- 2)

Teepmxenns. KoopauHate Oyab-sIKOi TOYKH Ha
BiIOUTOMY TIPOMEHI (B 3aJICKHOCTI BiJl «BiICTaHi — 9acy»
t) MaroTh BUTIISIA
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(2= 2)(t—d,) . Taka d)op“Ma BimOnBayda oGpaHa TOMy, L0 came
X(z)=z+—"—02 () dopmu cumycoimn HaGyBae MPODiTb 3THHY MeETaneBOro
do JIUCTA, SIKIIO HOTO 3THHATH JBOMA TIOIOBXKHIMH CHIaMHu [3].
(v, - f(@)(t-d.,) . [lin d9ac KOMII'IOTEPHHUX  CKCIIEPHMEHTIB 3
Y(z)=f(2)+ 2 s, (4) BinOWBaNBHUMH CHCTEMaMH OyJi0 BCTaHOBJICHO, IO
do; BiIOMTI POMEHI YTBOPIOIOTH HOBI T€OMETPHYHI 00’ €KTH,
SKi MalOTh Ha3BY KaTaKayCTHKa.
Tyr do, = \/ (% =2)*+(¥o— f(2))* » CTporo BU3HAYUTH KaTAKayCTHKY MOXKHA SIK OOBiIHY
ciM’1 BIIOWMTHX NpsAMHX. 3ayBa)XHMO, L0 XapaKTEPHOIO
dy, = \/ (X, —2)* +(y, - f(2))* - BJIACTHMBICTIO KAaTaKayCTUKM € TOYKa IIOBEPHEHHS

0o0BigHOI. bBymo BcraHOBIEHO, MmO TOYKa UKepena
BukopucroByroun  mi  cmiBBigHowenHs — Oyna MPOMEHIB 1 TOYKA TOBEPHEHHS OOBIAHOI MiAITOPSIKOBAHI
HallMCaHa [POrpaMa JUlsi MOJCNIOBAHHS IPOMEHIB  wMeTomy 0GepHEHOTro MPOMeRs i € aBoicTumu (puc. 2) [4-6].
BimOuTHX Bix curycoinu (puc. 1).
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Puc. 2 — Touky moBepHEHHS KaTaKayCTUKH LTS Pi3HUX (HOpM
by KpUBOT
2 Jns  Toro, mo0 3HAWTH JBOICTICTH HEOOXIJTHO

OIlNCaTH KaTakayCcTHKy. BpaxoByroum Te, IO BOHa €
0OBITHOIO BIIOWMTHX TPsSMHX, I 11 omwCcy HEOOXiTHO
0 Oyi0 cKJIacTH PiBHAHHSA CiM’1 BiZOMTHX MMPOMEHIB.
TBepmxeHHs. SIKIIO HKEpesio po3TamoBaHo B TOYII
S(XS, ys), TO MAa€eMO PIBHSAHHSA CiM’1 IPOMEHIB, BiIOUTUX

=

=

kpuBoio L (a0 — 11e € kyT mix Biccto OX Ta 1oTH4HOO 10 L:

02 y=f(x)yr. M(z f(2))).

B0y, = (- FL+tg20- o)~ (-2
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Puc. 1 — MogemoBaHHs IPOMEHIB BiJONTHX BiJ] CHHYCOi M x (tg20.— M) =0. (5)
y:k(]__cosx):afk:0,7;67k=0,6;Bfk=0,8 Z—Xg



TBepmkeHHs. SIKIIO TOYKA S € HEBJIACHOIO, 1 HATIPSIM OGUUCIMMO JOBXUHY 3THHY S JIMCTa 332 YMOBH, 10 K
MaJarouynx MIPOMEHIB BU3HAYAIOTHCS BekTopoM Ta L € Bimomumm. [l mporo HEOOXiZHO pO3B’SI3aTH
elm, n}(mz 2= 1)’ TO MAEMO iHTerpanbHe piBHAHHS BimHOCHO S 3a cTammvu K i L.

L=2J05/2\/1+ x*sin? k2dx. (10)

-

i a5 0

D(x,y,2) = (y - f(2))L+ %thoc) -

—(x—2)(tg2a - 1) =0. (6)
m

s onmcy 00BimHOI ¢iM’1 TPOMEHIB, IO BUXOISATH 3
TOYKA S SK JpKepena MPOMEHIB, 1 BIIOWTHX TJAJKOIO
IUISHKOIO KpHBOi L, HEOOXiTHO BIIIYYHUTH MapaMmeTp Z i3
CUCTEMH HENiHIHHUX PIBHSHb.

D(Xx,Y,2)=0; cDZ' (X,y,2)=0.

Sk mpukimany HaBeAGHO pimeHHS IIiel 3amadi y
BUIAJKY, KOJM TOYKa S € HeBIacHOwo. SIKiio 3amaHa
KpuBa Yy = f(x) 1 TIaJaloyy IPOMEHI CIIPSIMOBAaHI B3JIOBXK

BCKTOpPA e{m, n} , TO Ma€MO OITMC KAaTAKAyCTHUKH:
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BukopucroByroun dopmysu (7) i (8) Oynu orpumani
00BinHI MIPOMEHIB, BigOUTUX Big CHUHYCOITN
y= k(l—cos x) B 3amexsocTi Bim il kpuBmsHH (K)

(puc. 3).
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k=
TOYIll TIOBEpHEHHS OOBITHOI, TO 3aBOIKH JIBOICTOCTI K=
BiZIOUTI IPOMEHI CPOKYCYIOTHCS Y HEBJIACHIHM TOYIII.
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3 TeXHOJOTiYHHUX MIpKyBaHb Ui Hac Mae iHTepec -
Bumagok koo k=0,7 (1). Skmo  mxepeno
BUIIPOMIHIOBAHHSI PO3MICTUTH B TOYI[i [OBEPHEHHS ;
06BiHO, TO BinGuTI chHycoinoio Y =0,7072(1—c0sX)
npoMeHi OyayThb CHpSMOBaHI «Maibke IapalielIbHO h : .
B310BXk oci Oy, mpuuoMy, OpauHATa JKepesa MPOMEHIB
Oyze Ha piBHI KiHIIB (hparMeHTa CHHYCOIIH.

3a yMOBM BHUKOHAaHHS IIbOTO TBEPKCHHA Ta 1 k=10
BHKOPHCTOBYIOUN HaBeJleHI HIK4e criBBigHOmEeHHS (9) i )
(10) 6yma pospobiena mporpama OOYHCIEHHS JOBXKHHU )
3TUHY S Ta BUCOTH 3riHY H B 3ay1€)KHOCTI Bix MOBXUHH L }
METAaJIEBOrO JINCTA.
MPOMIXKY —7t/2...7/2 TOPIBHIOE 3HAYESHHIO i ! - = i B

L*= ZJ'"/Z /l—i- x*sin?k2dx . (9) Puc. 3 — OOBigHI MPOMEHIB, BiTOUTHX BiJ] CHHYCOiIH
0 y= k(l— cos X) B 3aJIEKHOCTI Bi i1 kpuBm3HM K

Homxnna L* cunycoinm Y= k(l— cos X) Ha




Buknanenuiét aHamiTUYHHHA METOJ MOXe OyTH
3aCTOCOBAHO 0 BiAOMBAIOUMX IOBEPXOHB IHIHUX (HOpPM.
[Momampmra poGora Oyme cmpsMoBaHAa Ha Te, MO0
MPUHHATH 110 yBaru peajbHI T€OMETPHUYHI IMapaMeTph
BUIIPOMiHIOBa4Ya (iCHYIOYOi IIPOMEHEBOI CHCTEMH), SKi
OIHOTO TMOPSIIKY 3 BigOMBayeM Ta MOJCIIOBaHHIM
BiIOMTHX NMPOMEHIB 32 3aJJaHUM 3aKOHOM, SIKUH 3aJIC)KUTh
BiJl BUMOT JI0 00’ €KTY.

BucHoBKkH. AHaimi3 pe3ynpTaTiB MOKa3aB, SKIIO
napaMeTpy 3TUHY JICTa JOBXHHOIO L oOumciroBatH 3a
¢dopmymamu S = 0,9L i H = 0,2L, to BinbGuBau Gyme
(YHKIIOHYBAaTH  HAJEXKHUM YHHOM  (CIPSIMOBYBATH
MIPOMEHI TapajelbHO) Yy pasi PO3MINICHHS Kepena Ha
piBHI BucOTH 3rUHY H.

TakuMm 9uHOM OYJIO PO3IIIAHYTO PIMIEHHS HPSAMOL
3amadi MPOMEHEeBOI Terlonepenayi, a caMe BCTaHOBIICHI
napaMeTpu BiJIOMBAIBHOT CHUCTEMH Yy 3aJIeKHOCTI Bij
BizomMoi popmu BinOMBaya.
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BusHaueHHs napaMeTpiB BiI0MBAILHOI CHCTEMH MPOMEHEBOI0 ONAJIEHHS 1JIsl 3aM00iraHHs meperpiBynoBepxHi renaonpuiimaya. /

M. A. Makcumosa, I. II. I'peuka I/ Bicnux HTY «XIIl». Cepist : TpancnoptHe MammHOOyxyBasHs. — X. : HTY «XIIl», 2015. — Ne 00— C. 00-00. —
Bubmnuorp. : 6 Ha3B.

Po3risHyTO pillieHHsT mpsiMoi 3aj1adi MPOMEHEBOI TeIUIonepeaadi Uisi JOCSTHEHHsS] PIBHOMIPHOIO HArpiBy MOBEPXHI, IUIIXOM MOJCTIOBAHHS
nepebiry BiTOMTHX TeIIoBHX IpoMeHiB. HaBemeHo pesynbTaTtd poOOTH IporpaMu MOJENIOBAHHS BIIOMTHX HMPOMEHIB Ta ix aHami3. BcranoBieHo
napaMeTpH BiIOMBaIbHOI CHCTEMH Y 3aJI&KHOCTI Bif Bigomoi ¢opmu BinOuada. Takok pO3INISIHYTO MEPCHEKTHBH MONAJBIINX OCIIIKEHb, SKi
0B sI3aHi 3 IIPOEKTYBAHHIM CHCTEM POMEHEBOIO OIAJICHHS 3 3a[dHUMU BUMOT'aMH.

KurouoBi ci10Ba TemoBe BUIIPOMiHIOBaHHS, PIBHOMIPHHUH HarpiB, Bif0MBay, iHTEHCUBHICTh TEILIOBOTO IIOTOKY, IPOMEHEBE OMaICHHS.
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Omnpefejenne NapaMeTpPOB OTPAXKATETBLHOH CHCTEMbI JIy4eBOI0 OTOILIEHHMSl /ISl NpPeJOTBPAIlleHHs] NeperpeBa MOBEPXHOCTH
TemtonpueMHuTKa / M. A. Makcumosa, U. I1. I'peuxa // Bicauk HTY «XIII». Cepis : TpancnoptHe MamuHoOyayBaHHs. — X. : HTY «XIII», 2015.
—Ne 00. — C. 00-00. — bubmnuorp. : 6 Ha3B.

PaccMoTpeHo pemreHue mHpAMON 3aJauM JIydeBOW TEIUIONEpeaud Julsl JOCTH)KCHHMS paBHOMEPHOIO HAarpeBa IOBEPXHOCTH, IIyTEM
MOJISITIPOBAHHUS X0/1a OTPAXEHHBIX TEILUIOBBIX Jydel. [IpuBeieHs! pe3ynbTaThl paboThl IPOrpaMMbI MOJETINPOBAHUS OTPAXKEHHBIX JIydel U UX aHaJH3.
VYcTaHOBIICHB HapaMeTphl OTPAXKATENbHOH CHCTEMBI B 3aBHCHMOCTH OT M3BECTHOH (OPMBI OTpakaTels. Takke pPacCMOTPEHBI MEepPCHEKTHBBI
JIaNbHEHIINX UCCIICA0BaHUIA, KOTOPbIE CBS3aHbI C IPOESKTHPOBAHHUEM CHCTEM JIy4€BOrO OTOILICHHS MO 3aJaHHBIM TPEOOBAHUSM.
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At development of projects of the radial heating of industrialapartments there is a task that is related to the achievementof the even heating of
surface. One of possible ways of realization of such requirement there is adesign of motion of thermal backbeams from surfaces thatare beatings back
characteristics. The decision of direct task of radial heat transfer is considered for achievement of the even heating of surface, by the design of motion
of thermal backbeams. Job of the program of design of backbeams performances and their analysis are resulted. The parameters of the vidbival'noy
system are set in dependence on the known form of reflector. The prospects of subsequent researches, which are related to planning of the systems of
the radial heating after the set requirements, are also considered.

Keywords: caloradiance, uniform heating, reflector, intensity of thermal stream, radiation heating.



