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BJIUAHUE CKOPOCTHU ABUXKEHUSA XJIAJJAT'EHTA B IIOJIMMEPHBIX
TEIIJIOBBIX 9KPAHAX HA UX KOO®OUIMEHTHI IIEPEJAYN
N OTPA’KEHUSA

ABJIYJIBKAJIEP XAM3A ABJTYJIbKABEP

Benopyccruii 2ocyoapcmeennsiil ynueepcumenm uHGOpMamuxy u paouoneKmpOoHuUKY
I1. Bposxu, 6, Munck, 220013, bernapyco

THocmynuna 6 pedaxyuio 9 sineaps 2012

HccnenoBanbl 0COOCHHOCTH B3aUMOJCHCTBUS PAJHOM3IYIEHHS ¢ KOHCTPYKIIHSAMH TOTHMMEPHBIX
TEIUIOBBIX JKPAHOB OXJAXIAEMbBIX JKHIKHMH XiaaareHtamu (Boma, 50% BOIHBINA pacTBOp STH-
JICHTJIKOJISA).

Kntouesvle cnosa: TennoBoii skpaH, KO3QQUIMEHT OTpaxeHusl, KO3QPHUIUESHT MepeIadH.

BBenenue

TennoBbie SKpaHbl CErojiHs HAXOIAT IUPOKOE TPUMEHEHUE, OHH HCIIONB3YIOTCS JUIs obecre-
YEHUS! HOPMAIIBHBIX TEIUIOBBIX PEKUMOB (PYHKIIMOHHUPOBAHUS PaJUOIICKTPOHHBIX CPEICTB, YMEHbB-
IICHUS TEMJIOOTJauM MOIIHBIX PaJHoNepealoliX YCTPOWCTB B 30HY, Tl pa3Meniaercss o0CIyKu-
BaIOLIHI ee TIEPCOHAI, a TAKKe ISl PelIeHus MPo0IeM YTeUKH UH(POPMAIUH 110 TETUIOBBIM KaHAJIaM,
HanpuMep CHIDKEHUS TEIIOBON 3aMETHOCTH BOEHHOW TexHMKH. OCHOBHOE BHUMaHHE B TaKUX CIIyda-
X YAENSAETCS HM3YYCHHUIO TPOLIECCOB KOHBEKTHBHOTO TEIUIOOOMEHA, KOTOPbIE B KOHEYHOM HTOTe
BIIMSIOT HA TEMIIEPaTypy MOBEPXHOCTH TEIJIOBOro sKkpaHa. Kak ObuIo moka3aHo B [1], 1UId CHHOKEHHS
TEeMITepaTypbl TOBEPXHOCTH 3aIUIAEMOr0 00BbeKTa d()(HEKTUBHBIM TPENCTABISETCS UCIIONb30BaAHHE
MOJMMEPHBIX TEIUIOBBIX DKPAaHOB € MPUHYIUTEIBHBIM OXJIAXKICHIEM XJIaJJareéHTaMH B XKHIKOU (ase.

B MHOrOypOBHEBBIX CHCTEMAaX 3alUThl HHPOpMAIHH [2] UTs pelieHns MpoOIeMbl CHIKCHUS
3aMETHOCTH BOEHHOM TEXHUKH B TEIUIOBOM M PaJIMOYaCTOTHOM JIMATNa30HAX JUIMH BOJH TEITJIOBOH IK-
paH UCMONb3YeTCs] COBMECTHO € SKPAaHOM 3JIEKTPOMArHUTHOTO M3IyYEHHs paJriovYacTOTHOrO JMara-
30Ha. lllupokuii pabouMii JWana3oH 4YacTOT AKpaHa 3JCKTPOMATHUTHOI'O HM3IYYECHHS MOXKET OBITh
obecriedeH 3a CUeT MPUMEHEHUS BIIarocoep KalliuX BOJIOKHUCTBIX W KOMIIO3UIIMOHHBIX MaTepHaIOB,
3Ha4YeHUS! KOAPPHUIIMEHTOB OTPAKCHUS M Tepeiadll KOTOPBIX OMPENeNsSIOTCS KOHIICHTpaIluel Bi1aro-
conepxaiiero Hanomautens [3]. KoadduuuenTsl orpakeHuss ¥ nepeqadu i TaKuX KOHCTPYKIIMH
3MEKTPOMAarHUTHBIX 3KPAHOB TOCII€ UX M3TOTOBJICHUS ABJISIOTCS BEIHMUYMHAMHU MPAKTHUYECKH MOCTOSH-
HBIMH, U OIEPaTHBHOE MX M3MEHEHHUE HE MPEACTaBISAETCS BOZMOXKHBIM, UTO SIBIAETCS UX HEIOCTAT-
KoM. JI7s1 perienns qaHHOW MpoOieMbl HEOOXOMMO BBITIONHUTH TPEOOBAHUE MO YIIPABIISIEMOMY H3-
MEHEHHIO KOHI[EHTpAIlMH BJIArocoAep Kallero HaroJlHUTeNs B MaTepraje dKpaHa, KOTOpOMY YIOBJe-
TBOPSAIOT MOJUMEPHBIE TEIUIOBBIE AKPAHBI C IPUHYAUTEIHHBIM JKUIKOCTHBIM OXJIaKICHUEM.

Lenpio nanHOW pabOoTHI SIBJISUIOCH MCCIEAOBAHUE BIUSHHUS CKOPOCTH JBHIKCHUS XJIJareHTa
(BoIa M STUIIEHTIIMKOJIB) B TIOJMMEPHBIX TEIUIOBBIX AKPaHaX, BHIMOJHEHHBIX HA OCHOBE COTOBOTO T10-
nuKapOoHata, Ha WX KOI((QUIIMEHTHI Mepefayr U OTPaKEHUS SJIEKTPOMArHUTHOTO U3JIy4eHHsI B JIa-
nas3one gyactor 2—18 I'Tm.

MeTOILI/lKa NMPOBEACHUSA IKCIIEPUMEHTA

B kadecTBe uccieayeMoi KOHCTPYKIIMU MOJUMEPHOTO 3KpaHa HCIOJb30BAJICS COTOBBIN ITO-
nukapOoHat pasmepoMm 40x40 MM ¢ IPSIMOYrojabHBIM ceucHreM KaHaya 10%10 mm. Jlns ucciiegosa-
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HUS DKPaHUPYIOUIMX XapaKTePUCTHK TaKOH KOHCTPYKIIMH HCIIONB30BAJICSl  HMCIBITATEIbHBIN
crena (puc. 1), B cocTaB KOTOPOr'O BXOAMJ MAHOPAMHBIA M3MEPUTENh KOI(PQHUIIMEHTOB Tepelayn |
orpakeHust SNA 0,01-18, paGoraromuii Mo MPUHIUITY Pa3eIbHOIO BBIJACICHUS U HEIIOCPEACTBEHHO-
ro JE€TEKTUPOBAHUS YPOBHEN MANArOIIEH U OTPaKCHHON BOJIH.
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Puc. 1. Cxema creHna [uis McciienoBaHust KO3 (GHUIMEHTOB MepeJauy U OTPAKEHHUS TEIUTOBBIX
9KpaHoB: 1 — 670K B; 2, 5 — u3mepurenbHbie auTteHHbl; 3 — m3Mepatens SNA 0,01-18;
4 — uccienyemslii akpas; 6 — 6110k A/R; 7 — pe3epByap ¢ XJIagareHToM; 8 — Hacoc;
9 — UCTOYHUK NUTAHUS

WzMepeHust BBITOMHSITUCH C YCPETHEHWEM pe3ylibTaTta B 3 pa3a v BKJIFOUAIW B ce0sl TpU JTa-
na. Ha mepBoM 3Tare ocymecTBisuiach KaanOpOBKa U3MEPHUTEINS, BO BpeMs IIPOBEICHUS KOTOPOid yc-
TAHABJIMBAJICS ONTUMAIIBHBIN YPOBEHHh MOIIHOCTH ISl pa0OTHI €ro JAeTeKTopoB. Bropoit sTam 3akiro-
qasncs B M3MepeHnu Kod(dUIMeHTa Tepeadd ucciaeayeMoro skpana. [Ipu 3ToM reneparop Kadaro-
meiicss yactotel ('KY) usmepurens ¢popMupoBall curHaid B 3aJaHHOW IOJIOCE YacTOT U 4epe3 OJIoK
A/R mopmaBat ero B nepenariyto aHTeHHy. biiok 00paboTKH N3MEPUTENBHBIX CUTHAIOB PETUCTPUPO-
BaJI CUTHAaJ1, IPOLIEIINNA Yepe3 UCCIEAYEMBII DKpaH U NPUHATHIIA BTOPOM N3MEPUTEIBHON aHTEHHOM.
Ha tperbem srtamne usmepsiics koddumueHT oTpakeHus 3kpaHa. B atoM ciydae curnai, gopmupye-
merit 'KY, momaBasics B M3MEPUTENbHYIO aHTCHHY M U3JIyJaliCsd B HAIIPaBJICHUH HCCICTYEMOTr0 dKpa-
Ha, OTPaKEHHBIN OT HErO CUT'HAJI PETCUCTPUPOBAJICS 3TOH Ke W aHTCHHOH U uepe3 6ok A/R moctyman
Ha u3MepuTenb. B mporecce namepenns kodpuimenToB nepepayn U OTPaXKEHUsI CKOPOCTh JIBUXKE-
HUS XJIaJlareHTa 4yepe3 TeIioBoi skpaH cocrasisuia 0,19; 0,25; 0,29; 0,31 m/c (Boma) u 0,11; 0,15;
0,22; 0,27 M/c (50%-ii BOmHBIM PacTBOp ATHICHIIMKOJA). [TomyueHre He0OXOMMOro 3HAYCHUS CKO-
pOCTH 00ECIIeUnBaIOCh 3a CUET U3MEHEHUS HANPSDHKEHUs MIUTaHUs Ha Hacoce. B kauecTBe xJajareH-
TOB MCIIOJIb30BaIUCh BoAa U 50 %-i1 BOAHBIN pacTBOP 3THUJICHIJIMKOJS, BEIOOP KOTOPHIX 00YCIOBIICH
X HIMPOKUM MNPUMEHCHHUEM B OXJIAXKACHUHN PA3IUYHBIX TEXHUYCCKUX CPEACTB.

CKopocTh TEUEHUS XJIaJareHTa B TPYOONPOBOJIE PACCUMTHIBANIACH B COOTBETCTBHU CO CIie-
IyoIlell MeTouKoM. XiagareHT o0beMoM 1 J1 IpoKaYMBaJICs yepe3 TPyOOIpOBOJ CUCTEMBI B pe3ep-
Byap. BpeMs TeueHus xyiagareHTa OTCUHTHIBAJIOCH C MOMEHTA €ro Hayania IOCTYIUIEHHUS B pe3epByap
M JI0 MOMEHTA TOJIHOTO €ro 3anojiHeHust. CpemaHsss CKOpPOCTh BRIYHCUIACH 10 (hopmyiie [4]:

rie O — PacXol XJIaIaTeHTa, M — CedeHHe TPYOOIpoBOIa, M .

Pacuer pacxoza xmasareHTa BBIOIHSUIICS 110 opmyie:

oV

t

rae V' — o0beM XJajareHTa, ¢ — BpeMs TeUCHHUs XJIaJarcHTa.
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Pe3yJ’II)TaTI>I u oﬁcymueﬂne

YcTraHOBIICHO, YTO ISl UCCIENyeMol KOHCTPYKIMHU TEIUIOBOTO dKpaHa kKoddduiumeHTt nepe-
Jlaud 3aBUCUT OT CKOPOCTH JBIKEHHS XJjaJareHTa. Vcrmomb3oBaHME BOABI B KadyecTBE XJiaJlarcH-
Ta (puc. 2) obecrieunBaeT KOIQGUIUEHT Tepeaadysl KOHCTPYKUWU —3...—12 nb B auama3oHe 4acToT
6,3...18 I'T'1, KOTOPHIN YBETHMUMBAETCS MPHU BO3PACTAaHUHM CKOPOCTH JABIKeHHs xyanareHta ¢ 0,19 go
0,31 m/c 3a cuer OONBIIErO KONMYECTBA BOJBI, MOCTYIMAIONICH B TEIJIOBOM dKpaH. HuwxkHss pabodast
YacToTa TaKoW KOHCTpYKIHH 3KkpaHa 6,3 [T o0ycioBieHa paccTossHUEM MEXKJy COCEIHUMH KaHaja-
MU KOHCTPYKIIMH U OCOOCHHOCTSIMH HMX 3amlONHEHHs xiajgareHToM. KoadduiuenT nepenauu anano-
TMYHOW KOHCTPYKLIUH TEIUIOBOTO 3KpaHa, oxjaxkaaeMoil 50%-M BOIHBIM PacTBOPOM ATUIIEHIJIMKO-
1 (puc. 3), yBenuuuBaercs ¢ —2 1o —5,5 n1b B auanaszone yactot 6,3...18 I'T'n npu yBenmndeHuu cKo-
poctu nBuxkeHus xnmagarenta ¢ 0,19 mo 0,31 m/c. Menblunii Auana3oH U3MeHEHUH Kol UIIHeHTa
nepenayn B JAHHOM cliydae oOYCIIOBJICH NMPUMEHEHHEM XJIaJiareHTa ¢ Oonbliel BS3KOCTBIO, UTO, B
CBOIO 0Yepe/ib, BBI3BIBACT MOBBIIICHUE TOPMO3SIIET0 BO3/ICHCTBHS CTEHOK KaHAJIOB TEIIOBOIO KpaHa
HA MOTOK XHJIKOCTH 32 CUeT OOJBIIEro 3HaYeHUsl MX SKBUBAJICHTHON THJIPaBIMYECKON IEPOXOBATO-
CTH.
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Puc. 2. 3aBucumocTh K03 GUIMeHTa Tepeaadn MOJIUMEPHOr0 TEIIOBOTO SKpaHa, OXJIaX1aeMOro
BOJIOM, OT YaCTOTHI IIPH CKOPOCTH JBMKeHMS Xyafarenrta: 1 — 0,19 m/c, 2 — 0,25 m/c, 3 — 0,29 Mm/c,
4-0,31 m/c

Y CTaHOBIICHO, YTO CKOPOCTH JIBMYKCHUS XJIaIareHTa B UCCIENYeMOW KOHCTPYKIIUHU TEIIOBOT'O
9KpaHa B 3HAYMTEILHO MEHBIICH CTENEeH! BIHACT HA KOXPQPHUIMEHT ero orpaskeHus. J{jist KOHCTPYK-
WY TEIJIOBOTO 9KpaHa, OXJIaXIaeMOTO BOJIOH, 3aBHCUMOCTh KO3(pHIIMEHTa OTPaKEHUsSI OT CKOPOCTH
NBIDKEHHS XJlaJareHta HaOirojaercss JHIIb B OONblIeld CTEMEHH B JUala30He YacToT
10...12 I'Tu (puc. 4), rae koadduiment orpaxkeHust u3MeHsieTcs B npenenax —3,5...—10 nb npu cko-
poctu aBmwkenus xianaredta 0,19...0,31 m/c. Oto 00ycrnoBICHO 0COOCHHOCTSMH KOHCTPYKIIHU YKpa-
HAa, BIUSIONIMMH Ha TIPOTEKaHHE XJIaJlareHTa B €ro KaHanax. MiameHnenne ckopoctu arxeHus 50%-ro
BOJIHOT'O PacTBOpa STHIICHTIIMKOIS TTO3BOJISIET YIIPABISIEMO U3MEHAITh KOI((QUIIMEHT OTpaXKeHUs ¢ —2
1o —17 nb B Oonee mmpokoM auanasone 4actot 6...12 I'T'1y 3a cuer ocoOeHHOCTEH 3aIloIHEeHUS KaHa-
JIOB TEILTOBOTO dKpaHa TaKUM XJIAJIaTeHTOM (pHC. 5).
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Puc. 3. 3aBucumocts ko3 duUIlHeHTa IEpeaauH MOTUMEPHOro TEIMIOBOIO 3KpaHa, oxiaxaaeMoro 50%-m Bos-
HBIM PacTBOPOM STHJIEHTIIMKOJIS, OT YACTOTHI IPH CKOPOCTH JABIKEHUS XJIaJareHTa:
1-0,11 m/c,2-0,15m/c,3-0,22 m/¢c, 4— 0,27 m/c
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Puc. 4. 3aBucumocts K03 HUIHeHTa OTpAKEHHS TOJIUMEPHOTO TEILIOBOIO SKpaHa, OXJIaKIaeMOro
BOJIOM, OT YaCTOTHI IIPH CKOPOCTH JABMKeHMS Xnafarenrta: 1 — 0,19 m/c, 2 — 0,25 m/c, 3 — 0,29 Mm/c,
4-0,31 m/c
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Puc. 5. 3aBrcuMocTh K03 QHUIIHEHTa OTpaXKEHHS OTUMEPHOrO TEIIOBOI0 9KpaHa, oxyaxaaeMoro 50%-m Boa-
HBIM PACTBOPOM 3THJICHIITHKOIIS, OT YaCTOTHI TIPH CKOPOCTH JBKEHUS XJIaIareHTa:
1-0,11 Mm/c,2-0,15m/c,3-0,22 m/c,4— 0,27 m/c

3akJaiouenne

Takum 00pa3oM, Ha OCHOBAHUH PE3YJbTATOB HUCCIENOBAHMN MMOKAa3aHa BOSMOXKHOCTH TpUMe-
HEHHS TOJMMEPHBIX TEMJIOBBIX 3KPAaHOB B KaueCTBE PaIHOIOIIOMAIONINX KOHCTPYKIIMOHHBIX MaTe-
puainoB. [TokazaHa BO3MOKHOCTh YIPaBISIEMOTO U3MEHEHHUs X KO3 QUIIMEHTa Iepeaadl U OTpaxke-
HUS 32 CUEeT BBEIOOpA THIIA XJIaJIareHTa U CKOPOCTH €ro JBMXKeHus. [IpeiokeHHble KOHCTPYKIIUH TeTl-
JIOBBIX DKPAHOB MO3BOJISIIOT 3aTPYAHHUTE MEepeXBaT HH(OPMAIIMH 10 DIIEKTPOMArHUTHOMY U TEILUIOBO-
My KaHajlaM, [pUYeM B3aUMOACHCTBHE TaKNX KOHCTPYKIHMH C PaJHOU3TyYeHUEM U U3ITydeHHe TaKu-
MU KOHCTPYKIMSIMH TEIIJIOBOTO MTOTOKA 3aBHCUT OT HCIIOJIb3YeMO OXJIak1aeMOM KUAKOCTH M CKOPO-
CTH €€ IBHKEHHS.

INFLUENCE OF VELOCITY OF A COOLANT MOTION IN POLYMERIC
THERMAL SCREENS ON THEIR TRANSFER RATIOES AND REFLEXIONS

ABDULKABER HAMZA ABDULKADER

Abstract

Features of interaction of a radio-frequency radiation with constructions of polymeric heat
shields cooled by liquid refrigerants (water, 50% ethylen glycol water solution) are explored.
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