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KOMIT’'FOTEPHE MOJIEJTIOBAHHSI BIIBUBAJIBHOI
CUCTEMHU CYIINJIbHOI KAMEPU

Topmocos FO.M., n.T.H.,

Caenxo C.IO., K.T.H.

Xapxiscokuii 0eparcasHull yHigepcumem xapuy8anHs ma mopeieii
(Vkpaina)

B pooomi winaxom Komn’riomepHoco MOOEI06AHHA 008€0€HO
00CMOBIpHICMb MEMOOUKU BU3HAYEHHA npointw eiodusaua, AKuil
3a0e3neuye piGHOMIpHE CyMapHe ONPOMIHEHHA NOBEPXHI NPOOYKmY.

Knwuosi cnosa: komn’romepre MmMo0en08AHHA MeENa1000MIHYy
GUNPOMIHIOBAHHAM, iHhpauepeone ooOn1a0HaAHHA, NPOPINIOBAHHA
pedrexmopie, meniomexHiyHi cCucmemu.

Ilocmanoeéka npobaemu. BCTaHOBUTH METOJAMU KOMII FOTEPHOTO
MOJICJIFOBAaHHSL PO3MOJAUT TYCTMHHM TEIJIOBOIO IOTOKY Ha IIOBEPXHI B
iHppauepBoHux (1Y) amaparax mast cyuriHHs. OIIHUTA JOCTOBIPHICTH
TEOPETHUYHUX TMIAXOMIB J0 BHU3HAYEHHsA IXHIX QopM, mo Oynau
3aMpONOHOBAHI Y IONEPEIHIX MPALISIX.

Ananiz ocmannix oocnioxycenv i nyonikauii. Y TpaguuiiHOMy
1H(pauepBOHOMY O00JIaIHAHHI XapyOBUX BUPOOHUUTB Ta PECTOPAHHOIO
rocrmojiapctBa  Biji0MBa4i  MPOMEHEBOTO  MOTOKY  3a3BUYail  He
BUKOPUCTOBYIOTBCS a00 BUKOPUCTOBYIOTHCSA Taki iXHI mpodiil, o
HECITPOMOXH1 YTBOPUTH PIBHOMIPHUN MPOMEHEBMI TMOTIK Ha IMOBEPXHI
npoaykty [1]. Lle YacTKOBO 3yMOBJIEHO BIJCYTHICTIO TEOPETHYHOIO
pO3B’s3Ky BINMOBIMHOT 3amaul. OTke, po3poOKka HAYKOBO OOIPYHTOBAHOT
METOAMKHU MPOQ1TIOBaHHS PEIICKTOPIB, SKI T030aBJICHI IOTO HEMIOMIKY, €
aKTyaJIbHOIO TpoOJeMoro. Y TMOMEpenHixX MOCHKeHHSX [2 — 4] Oymo
OTPUMAHO TEOPETUYHI PO3B’SI3KM TaK 3BAHMX «OOEpPHEHUX 3adau» 13
BU3HAYCHHSI npodiaiB B1/10MBayiB T oOJ1aTHaHHS 13
HalpI3HOMaHITHIIIMMHU (hopMaMu MOBEPXOHb NpHiiMadiB 0e3 ypaxyBaHHS
BTpAT TEIUIOTH Ha pedIeKTop.

Dopmynrweannsn yineiw cmammi. Metoro poOOTU € JOBEACHHS
JOLIBHOCTI BUKOPUCTaHHS pallloHAIbHUX Mpo(UIIB BiIOMBAYiB, a TAaKOXK
nepeBipKa JIOCTOBIPHOCTI OTPUMAHOT paHillle METOAMKA BU3HAYEHHS TaKUX
npodigiB  HUIAXOM KOMITIOTEPHOTO MOJIEIIOBAaHHS.  3alporoHOBaHA
KOHIIEMIIiS [UISIXOM PO3B’SI3KY «00EepHEHOi 3ajaui» B pa3l BUKOPUCTAHHSA
MathCAD Hamae mnpodinp BigOmBaua, 0o 3a0e3nedye piBHOMIpHE
onpomiHneHHs. [I[puiHATHICTS TakoTO crocoOy Bepudikarlii Oymra qoBeaeHA
panime [2].
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Ocnoeéna uwacmuna. Y poOOTi pO3IIITHEMO [IBa BHUIAIKH
TEIUTOTEXHIYHUX CUCTEM: TEPIINi 13 JBOMa BUIPOMIHIOBaYaMHU Ta JBOMA
BiOuBayamMu (puc. 1); apyruil — i3 OJHUM BUIIPOMIHIOBAYE€M Ta OJHUM
BiiOMBaveM (puc. 2).

PosrissHeMo TEIIOTEXHIYHY CHCTEMY, CXeMY sIKOi MoJlaHo Ha pwuc. 1.
Bona ckmamaeTscsi 3 JMHIMHOTO BHUIIPOMiHIOBaYa 1, MMIIHAPUIHHUX
BimOMBaua 2 Ta mpuiiMaya Teria 3. Y mpari [3] HaBeIEHO KOHIIEMIIIO

BU3HAauUEHHS (opMU mepepily BinOuBaya.
Oy

c C

0,

Puc. 2. TenmmorexHiu"a cucTeMa 3 OJJHUM BiJOWBayeEM

Bizebmemo BumnpoMiHioBad mnoTyxkHicTio 1000 Bt 13  1oBXkUHOIO
500 mm. [loBxkWHA TETJIOBUX XBWIb CKianmae 1,2 MKM, BIIMOBITHO KyTH
MajiHHSA TEIUIOBUX TMPOMEHIB Ha pPEQUIEKTOp JOPIBHIOIOTH KyTam
BIJIJI3EPKaJICHHS.

MopentoBanHsI pyxXy MPOMEHIB Ta PO3MOJITY TEIJIOTH Ha poOouiid
noBepxHi Oyaemo pobutu y mnporpami TracePro. Ilio mnporpamy
BUKOPUCTOBYIOTH JIJII MOJICITIOBAHHS TIPOIIECIB, SIKI OMUCYIOTHCS 3aKOHAMH
ONTHKH, 30KpEeMa THX, III0 TPYHTYIOThCS HA TBEP/PKCHHI: KyT IaJiHHS
IPOMEHsI JIOPIBHIOE KYTY BIJIJ3EPKAJICHHS, a caMe€ 3a UM 3aKOHOM
PO3MOBCIOIKYIOTHCA  TEIUIOBI MpoMeHi. JIis oTpuMaHHS JOCTOBIPHHMX
pe3ynbTaTiB CiijJi MOJENIOBAaTH amnapatd, B SKUX BUKOPUCTOBYIOTHCS
iH(pauepBOHI BHUIIPOMIHIOBAYl, OCKUIbKM IS JOlala3oHy XBWIb, IO
BUINIPOMIHIOIOTh 111 JDKepesia, KOHBEKTMBHA CKJIAJ0Ba 3BOJAMTHCS [0
MiHiMyMmy [5].
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Kpim Toro, mporpama 1g03BOJSIE MOJENIOBATH PYX MPOMEHIB Y
pobOouiif kamepli, 3aJaBaTH CIEKTp IIOTOKY, IPU3HAYaTH TOTYXHICTh
BUMNPOMIHIOBaYa, TMpU3HAYaATH PI3HUM TIOBEPXHSAM  Pi3HI  (Pi3uyHI
BJIACTUBOCTI, 33J1aBaTH CTYIHb NOTJIMHAHHS €HEPTii TOIIO.

JUiss  MopentoBaHHS PpO3MOAUTY TEIUIOTM Ta pyxXy MPOMEHIB
HEoOXiMHO MOOyAyBaTH TPUBUMIPHY MOJAENb YCTaHOBKH. [l 1bOTO
BukopuctaeMo AUtOCAD. Jlns monemoBanHs peduiektopa B AutoCAD
ckopucTtaemMoch mporpamoro B MathCAD, sika 1a€ HU3KY KOOPJIUHAT TOYOK
peduekTopa. BukopucroByroun koMaHay MOOYIOBHU CIUTaifHa, MOOYAy€EMO
CIulaiiH, mo BignoBigae @opmi pedraekropa. Hampukinii oTrpumyemo
TBEPJOTUIbHY TPUBUMIPHY MOJIEIb, IKY MOYKHA BBECTH J0 IMporpamMu Trace
Pro.

[Ilo6 oTpumatu uucIOBUN poO3B’s30k y Trace Pro, tpeba 3amatu
KUIBKICTh TEIJIOBUX IPOMEHIB, 110 BUXOJATH 13 Jkepena. Komm’rorepHa
mporpamMa BHUIIQJKOBUM UYHMHOM BHOMpae TOYKHM Ha BUIIPOMIHIOBaYl Ta
HAIpPSIMKH PyXy MPOMEHIB, 1110 BUXOSTH 13 HUX, 1 aBBTOMAaTUYHO OOUHCITIOE
iX TpaekTopii.

[IpoctopoBuii  po3mojalT TyCTUHM  TOTOKY  BUIPOMIHIOBaHHS
MOJICTIOETHCSI IUISIXOM PO3PAaXyHKY TPAEKTOPIM OKPEMHX BHUIAJAKOBHX
IPOMEHIB, 1 TOYHICTh pO3B’S3KYy BIANOBIAAE iX KUIbKOCTI. Po3momin
IPOMEHIB y poOouYili Kamepl sl BUMNAAKYy 3 OJHHMM BHUIIPOMIHIOBadYeM
(puc. 2) HaBeneHO Ha puc. 3.

OdyeBugHO, 1O TeOMETpiss pyXy TMpPOMEHIB 30iraerbca 3
TEOPETUYHOIO. BUSABWIIOCSA, 1O AT OTPUMAHHS PEANTICTHYHOI KapTHHU
pO3MOJIITy MPOMEHEBOTO MOTOKY, Tpeba OpaTu KUIbKICTH MPOMEHIB HE
MeHIie MitbiioHa [5]. OnmpomMiHIOBaHHS NpUiiMayda MoKa3aHO Ha PUCYHKY 4.
3MiHAa 1HTEHCHUBHOCTI OIPOMIHIOBAHHS TIOJIA€THCA SIK 3MiHA KOJBOPIB
MOBEPXHI, aJie HAaBIThb MOHOXPOMHE 300pa’K€HHSI JJ03BOJISIE KOHCTATyBaTH,
II0 TYCTHMHa TEIJIOBOIO MOTOKY Ha MOBEPXHI poOOYOro Tiia € CTallo
BEITMYMHOIO (HASBHICT Ha PHUCYHKaX MICIh 13 HE3HAYHOK 3MIHOIO
KOJIbOPIB MOSICHIOETHCS TOXUOKAMH METOy KOMIT FOTEPHOTO OOUMCIICHHS).

Puc. 3. Po3nonin npomeHiB y pobodiit kamepi
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Total - Irradiance Map for Absorbed Flux
Priem pr  Global Coordinates

wime 550 500 450 400 350 300 250 200 150 100 50
11000 0 ‘ : : 0
10000 50 50
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7000 200 200
@
z
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0 X (millimeters)

Irradiance Min:6.0459e-006 W/m?, Max:10221 Wim*, Ave:9820.6 Wim?,
RMS:4701.4, Total Flux:982.06 W 991903 Incident Rays

Puc. 4. Kaptrna onpoMiHeHHsI TOBEPXHI
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Puc. 5. 3HaueHHs TEIJIOBOTrO MOTOKY MO TOPU30HTAJIl Ta BEPTUKAII

Total - Irradiance Map for Absorbed Fiux
Priem pr  Global Coordinates
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Irradiance Min:1.8774e-007 W/m?, Max:10661 W/m?, Ave:9813.2 W/m?,
RMS:3859.5, Total Flux:1962.6 W 1982204 Incident Rays

Puc. 6. Kaptuna onpomiHeHHs TOBEpPXHI
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Ha puc.4 Tta Ha puc.5 mokazaHO pO3MOJIT TYCTHUHH TEIJIOBOTO
MOTOKY Ha poOO0Yiii MOBEPXHI1 JJIsI CXeMH, HaBEJICHOI Ha puc. 2.

Po3noain TermmoBoro moToky Ha MOBEPXHI BiJl CHCTEMH, 300paskeHOT
Ha puc. 1, HaBegeHO Ha puc. 6 Ta puc 7.
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Puc. 7. 3HaueHHs TEIJIOBOTO MOTOKY MO TOPU3OHTAIII Ta BEPTUKAII

Bucnoeku. 1llnsxoM KOMIT'IOTEPHOTO MOJIEJIIOBaHHS 33 YMOBH
BUKOPHUCTAaHHS TIporpaMu [racePro moBeneHO JOCTOBIPHICTh Teopii
ckiagaHHas Gpopmu pedaekTopa, 1o po3risHyTo y npaiii [2]. Ha pucynkax
0aurMo, 10 JOJaBaHHS NEPHEHAMUKYJISIPHOI CTIHKMA JO CHUCTEMHU HE
BIUTMHYJIO HAa PIBHOMIPHICTh TEIUIOBOTO MOTOKY Ha MpuiiMadi, a 1e Jae
3MOTy KOHCTPYIOBaTH CYIIWIBHI miadu 3 OMPOMIHIOBAHHSAM MPOIYKTY 3
OJIHOTO OOKY, 1110 BIUIMBA€E HAa €HEPro30epeKeHHs MPOLECYy CYIIIHHA ¥ Ha
3MEHILIEHHS BAPTOCTI KIHIIEBOTO MPOAYKTY.
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KOMIIBIOTEPHOE MOJIEJIMPOBAHUE OTPAXKAIOIIEA
CUCTEMBI CYHINJIBbHOM KAMEPHI

Topmocos FO.M., Caenxko C.1O.

B paoome nymem KomnvlomepHo20 MoOeaUPOBAHUA O0KA3AHA
00CMOBEePHOCIb MEMOOUKU onpeodeslieHus npoguia ompasrcames,
Komopwlii  obecneuugaem  pAaGHOMEPHOE  CyMMApHoe  00yYyeHue
noeepxHocmu npooyKma.

Kniouegvie cnoea: komnvromepruoe mooeauposanue meniooomena
U3yueHuem, uH@gpakpacnoe  0bopyooeanue, npogunupoeanue
pegpiekmopos, meniomexHuueckue CucHembol.

CODRYINGMPUTER MODELING OF THE REFLECTIVE
SYSTEM OF CHAMBER FOR DRYING

Tormosov Y., Saenko S.

In work by computer modeling proved the reliability of the method
of determining the profile of the reflector, which provides uniform total
irradiation of the surface of the product.

Key words: computer modeling of heat exchange by radiation,
infrared equipment, profiling of reflectors, heat engineering systems.



