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SECTION 25. Technologies of materials for the light and textile industry
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INVESTIGATION THERMAL RADIATION FROM THE SURFACE OF
CLOTHING USING THE LCD THERMOINDICATORS

Abstract: The topography of the thermal radiation from the surface of the insulated
clothing has been investigated. LCD temperature indicator in the form of the thin film
coatings have been used for this. According to the research the optimal values of the thickness
of the material layers were determined.
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HNCCJIEJOBAHUME TEIIJIOBOI'O U3JIYYEHUSA C TIOBEPXHOCTH OJEX/1bI
TP MOMOIIHN KUJKOKPUCTAVIMMECKUX TEPMOUHIAUKATOPOB

Annomayun: Hccnedoeana monocpagus mennogo2o u3nyueHuss ¢ HNoeepxXHoCmu
VMenieHHOll oo0excovl.  Jlna  smoeo UCNONIL30BAHDL HCUOKOKpUCMATLIUYECKUE
MepPMOUHOUKAMOPbL 8 8U0e MOHKONIEHOUH020 nokpuimus. Ilo pe3ynemamam uccreoosanuti
onpeoeneHbl ONMUMATbHbLE 3HAYEeHUs. MOTUUHBL NAKEeMA MAMepPUaios.

Knrouesuvie cnoea:. ymenienHas ooedxcoa, HCUOKOKPUCMATIUYECKUE
MepMOUHOUKAMOPbL, MOTUWUHA NAKEeMAd MAMepUaios.

B ximmaTHyecKuX yCIOBHAX HAILEH CTPaHbI CYIIECTBEHHO BO3PACTaeT NOTPEOHOCTh B
U3IENTUAX C OOBEMHBIMHU YTEIUTUTEISIMA. DTO OO0YCJOBICHO MX BBICOKMMHU 3CTETHUECKUMH,
TMTUEHUYECKUMH U 3KCIUTYaTallMOHHBIMH [TOKa3aTeNIIMU MPHU TOCTYNHOM cTtonMoctu. OHaKoO
IpY TIPOU3BOJICTBE YTEIUIEHHON OJICK/IbI BOZHUKAIOT OIpE/IeIEHHbIE TPOOIEMBI, CBSI3aHHBIE C
OTCYTCTBHEM JIOCTOBEPHBIX CIIOCOOOB OLIEHKH TEIUIO3AIUTHBIX CBOWCTB FOTOBBIX U3ACIUH.

Hayunble pa3paboTku B 00JacTH MNPOCKTHUPOBAHUSA M3AEIMA C OOBEMHBIMU
MaTepuaigamMH, a TakK€ METOJIbl OLEHKHM KauecTBa ATHX H3JEIHH OTCTaloT OT TpeOOoBaHUI
norpeburens. [lo3ToMy NpPOMBIIUIEHHOCTh BBIHYX/IEHA, KaK IPaBUJIO, BBIYCKATh
OPOAYKIMIO M BBIOMpPATh MaTepuaibl A HeE SMIMPHUUECKH, 0e3 ydyéTa TMrHEeHHMYECKHX
TpeOOBaHUH K HEl, KIMMAaTHYECKUX YCIOBUH, 0COOCHHOCTEH TPYIOBBIX MPOLECCOB U APYTUX
¢dakrtopoB. OTCyTCTBHE HAy4YHO-OOOCHOBAaHHBIX METOJOB NPOEKTUPOBAHUSA W3AEIUN C
00BEMHBIMU MaTepHajaMH BEIET K CHIKEHHMIO KauecTBa 3TUX U3JeNUH, K HedpPEeKTUBHOMY
UCIIOJIb30BAaHUIO MATE€pHAJIOB, K YBEIMYEHHIO BeCa, a TaKXKe K BBICOKUM I10Ka3aTesiM
MaTepHabHbIX, JHEPTETUUECKUX U TPYJIOBBIX 3aTPaT Ha €€ MPOU3BOICTBO.

B HacTosiiee BpeMs HEAOCTATOYHO W3YYEHHBIMH OCTAlOTCSI BOIIPOCHI, CBS3aHHBIE C
UCCIIEIOBAaHUEM IIpOLlecca TEIUIOMACCONEPEHOCa, BIMSAHMUA €ro Ha  TeIJIOU30JIALUIO
YTEIUICHHOW OJEXIbl, CBSA3b €ro C TeIIO(QU3MUECKUMH TlapaMeTpaMH MaTepHajoB |
KOHCTpYKLMEeH wu3aenuil, (Qu3nueckoidl aKTHBHOCTBIO, YTO 3aTPyAHSET NPOTHO3UPOBAHME
TEIUIOBOI'O COCTOSIHUS YEJI0BEKA.
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TpeGoBanus, mnpenbsBIsAeMble K pa3pabOTKe YTEIUICHHOHW OACKIBl, MOXXHO
c(hOpMyJIUPOBATH CIACAYIOUTUMH TE3UCAMH:

- TETUIOM3OJISIIMOHHBIC TMOKA3aTEIN Okl JOJDKHBI COOTBETCTBOBATHh (PU3MUECKOU
AKTUBHOCTH 4YEJOBEKAa W KIMMATUYECKUM YCJIOBHUSM, B KOTOpBIX MpEANoJiaracTcsi ee
SKCIUTyaTalus;;

- OJIeXk/1a HE JOJDKHA BBI3BIBATH MEpEerpeBaHue desnoBeka. [J[omycTuMo HEKOTOpoe ero
OXJIAXKJCHUE, KOTOpOE  CTHUMYJUpPYeT  (U3HUYECKYI0  aKTUBHOCTh,  CIOCOOCTBYET
AKKJIMMaTU3alUH K XOJIOY;

- TETUTOBAst U30JISALINS OJCXKIbI JOJKHA OBITH PETYIHUPYEMO;

- BHYTPEHHHUE CIJIOM OJEXKJbl JOJKHBI XOPOILIO BIMTHIBATH MOT U OTJaBaTh BIAry,
0JIeK]1a HE JOHKHA MPETSITCTBOBATh yIAJICHUIO BJIATH U3 MO0JIEKHOTO TPOCTPAHCTBA;

- TEIJION3O0JISIIUS Pa3IMYHbBIX YacTell Tella Yel0BeKa JOJIKHA ONPEIEISThCSA C YUETOM
3 GEKTUBHOCTH UX YTEIJICHUS U OCOOCHHOCTEH TEeTII000MEHa;

- B OCHOBY CO3[aHHS OJEXKIbI JUISl 3alUTHl OT XOJIOJa JOJDKEH OBITh MOJOXKEH
HAyYHBIM TPHUHIIUI, YYUTHIBAIONIMA (U3MOJIOTHIO TETUIOOOMEHA YENIOBEKa C OKpYKaroImen
cpenoii [1].

AJTOPUTM TPOCKTUPOBAHUS H3ACTUNA C OOBEMHBIMH YTEIUISIOIMIUMH MaTepHalaMU
clenyeT pa3pabaThiBaTh, OCHOBBIBasICh Ha HAy4YHBIX MPHUHIMIIAX MPOCKTUPOBAHUS,
OCHOBAHHBIX Ha SKCTIICPUMEHTAIILHOM H3YYEHUH TEIJIOBOTO COCTOSHUS OpraHU3Ma YeJIOBEKa.
B xonme mpoexkTHpoBaHHS HEOOXOIUMO MPEAOCTaBUTh KOMIUIEKCHOE pELICHHE BOIPOCOB
MTOCTPOCHHS OACHKIBI JUTSI 3AIMUTHI OT XOJIOZQ, YYHTHIBAIONINE TEIIO(PU3NICCKUE CBOWCTBA
MaTepHaoB U TEIUIOOOMEH OpraHu3Ma ¢ OKpY>Karolieil cpeaoi.

Tennon3oanOHHbBIE CBOMCTBA OJI€KIbI BO MHOTOM OIPEACIISIFOTCS TOJIIMHOMN MakeTa
MaTepuaioB, KOTOpas BKJIIOYAET TOJILMHY MaTEpHAIOB U BO3AYIIHbIX Mpocioek. Mcxoas u3
3TOTO, CJEAOBAIIO OXHUAATh, YTO IyTEM YBEJIMYEHHUS TOJIIMHBI BO3AYIIHBIX IPOCIOEK B
OJIKJE MOXKHO TIOBBICUTH €€ TEPMHUYECKOEe COmpoTuBieHue. (OIHAKO pe3yJIbTaThl
WCCIICIOBAaHUM pPsa aBTOPOB IMOKA3bIBAIOT, YTO A()(PEKTUBHO ITO JIMIIL B OMPEICIICHHBIX
Mpeenax TOJUMHBI BO3AYIIHBIX TPOCIIOEK.

[Ipu cucteMHOM TOIXO0/€ K MPOEKTUPOBAHUIO OACKIBI IS 3alUTHl OT XOJOAa
HEOOXOUMO YUUTHIBATh TaKke OCOOCHHOCTH TEXHOJOTHYECKOW OOpadOTKU W3JeIHil ¢
00BEMHBIM HAIOJHUTEJIEM, OCOOCHHOCTH pacdeTa TEPMUUYECKOTO COMPOTHUBIICHHS OBITOBOM
OJIeXk/Ibl, B 3aBUCHMOCTH OT KJIMMATHYECKOTO DPAMOHUPOBAHUS U PA3IUYHBIX (HAKTOPOB
BO3JICHCTBUS OKpY’Karomiel cpeasl (TeMmreparypa, CKOpPOCTh BETpa, BIAKHOCTh BO3/IyXa).
Tomnorpadus TemI0BOro U3MydYeHHsI C MOBEPXHOCTHU TeJla YeIOBEeKa HEPAaBHOMEPHA, B CBS3H C
STUM TPU YCJIOBUHM HCIIOJIb30BAHUs IMAKETa MAaTEpUajIOB OJMHAKOBOM TOJIIMHBI Ha BCEX
ydacTKax IIBeiHoro wusaenus, 3(Q(QEeKTUBHOCTh YTEIUIGHWS pA3TUYHBIX YYacTKOB Tela
YeJIOBeKa HE OJWHaKoBa. lIpuMeHeHWEe TpaAWIIMOHHBIX METOJOB OINPEAEICHUS TEIJIOBBIX
MOTEPh C TMOBEPXHOCTH HCCIEAYEMOIO M3JEIHUs IO3BOJIAET MOJNYyUYHTh PE3yNbTaT B BUIE
YUCJIOBOTO 3HAYEHUS, OTHOCSIIETOCS K KaKOW-TMOO MOCTAaTOYHO KPYMHOW O0iacTH Tena,
HampuMmep o0nacTb Topca WM 00JacTb HOT. DTH METOAbl HE Jal0T BO3MOXHOCTH
BU3yaJIbHOTO HAOJIIOJICHHS] TEMIIEpaTypHBIX TOJEH Ia MOBEPXHOCTH HArpeThiX OOBEKTOB,
TaKUX Kak TeJo, WX HaJieTas Ha HEro OJIeKa.

B nannoi paboTe MpUMEHEH TEIUIOBU3MOHHBIA METOJ, MO3BOJISIFOIINN HCCIIEI0BATh
HECTaIlMOHApHbIE TEIIOBbIe TMpolecchl. OH OCHOBaH Ha PETUCTpalUd HHEPPAKPACHOTO
M3JIy4EHHUS! ¢ TOBEPXHOCTH Tejia YeJIOBEKa, WJIM C MOBEPXHOCTHU HCCIETyeMOro OOBEKTa C
MOMOIIBIO  JKUJKOKPUCTAIUIMYECKUX TEPMOMHAMKATOPOB. B  KkaduecTBe cChIpbs s
MIPOU3BOJICTBA TEPMOMHIUKATOPHBIX IUICHOK HCIOJB3YIOTCS THAPO()OOHBIE TPOU3BOIHBIC
MOJIMBUHUJIOBOTO CHHUPTA U XOJIECTEPUUECKUE KUAKUE KpUCTAILIBL. JKUIKOKpUCTAIIINYECKUE
TEPMOUHJAUKATOPHI COXPAHSIIOT CBOM CBOWMCTBA B TCUECHHE IIATU JIET, MOTYT BBIIEPKHUBATh
OKOJIO TISITH THICSY ITUKJIOB UCTOJIb30BaHUS. HEeTOKCHYHOCTH, 00paTUMOCTh, MHOTOPa30BOCTh
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WCIIOJIb30BAHNUsA, BBICOKAs TEXHOJOTMYHOCTh HAHECEHMS TOHKHX CJOEB Ha IIOBEPXHOCTH
IUIEHKU TI03BOJIIIOT MCIIONB30BaTh MX IPU HCCIEJOBAHMU TOTOBBIX OOpa3llOB HIBEHHBIX
m3nenuid. PaGoumii TemmepaTypHbIN AWana3oH COOTBETCTBYET pPEATbHBIM KIMMATHYECKUM
YCIOBHSAM  JKCIUTyaTalliM  YTEIUIGHHBIX  HaJbTO, KypTOK  J1I000r0  Ha3zHAuYeHUS.
TOHKOIJIEHOYHbIE TEPMOUHIUKATOPHBIE TOKPBITHS MO3BOJISIOT HCCIEAOBATH OOBEKTHI B
peaNpHBIX ~ KIMMAaTUYECKUX  yCIOBHAX 0e3 HapylIeHUs eCTECTBEHHOI'O  Ipolecca
TEIMJIOMACCONEPEHOCA B CUCTEME YEJIOBEK-0/1€K1a-0KpYy Karolas cpefa.

Hepaszpymaromuii TenaoBoi KOHTPOJIb B XOZ€ AKCIEPUMEHTA OCYILECTBIISIETCS IIyTEM
HaKJICMBaHUsl HEMOCPEJICTBEHHO HAa MCCIEIyEMYI0 ITOBEPXHOCTh YTEIUIEHHOM OJEXKIb.
Kunkue KpucTamibl IpU NOBBILIEHUH TEMIIEPATYpPhl U3MEHSIOT CBOM I[BET OT KPacHOro 0
CHHETO W BOCIIPOM3BOAAT M300paKE€HHE TEMIIEPATypPHOTO IOJII B BHJE IBETHOW KapPTHHBL
s monmyueHust Haubosee TOUYHBIX SKCHEPUMEHTAIbHBIX JaHHBIX MU3MEPEHMs MPOBOASITCA C
IIOMOIIBK0 TEMIIEPAaTypPHOW JIMHEWKH, COCTABICHHOW W3 TEPMOMHAMKATOPOB C PA3IMYHOU
TEPMHUYECKON YyBCTBUTEIBHOCTBIO, 3aTEM MPOU3BOAUTCS BBIYMCIECHUE CPEIHETO MOKa3aTels
TEMIIepaTypbl Ha MOBEPXHOCTH YTEIUICHHOW OJEeXIbl. Takum o0pa3oM, HEOOXOIMMOCTh B
OONBIIOM  KOJIMYECTBE IOBTOPHBIX M3MEpEHMH oTmnagaer. Pe3ynbTaTel H3MepeHHH
¢bukcupytotcst Ha poTokamepy. [Ipumep Bu3yanm3anuy N3MEHEHHUST TEMIIEPATYPHOTO IO Ha
MOBEPXHOCTHU HCCIIEyeMOro 0ObEKTa MpeICTaBlIeH Ha pucyHKe 1.

Pucynok 1 - Buzyaau3zanusi u3MeHeHHsI TEMIIEPATYPHOTO MOJIsl HA IOBEPXHOCTH
o0bLeKTA.

JaHHBII MOAXOX K HCCIECIOBAHMIO METOJOB COBEPUICHCTBOBAHUSA KOHCTPYKLIMH
YTEIUIEHHOW OBl TI03BOJUT YTOUHUTH U YCOBEPIIEHCTBOBAThH CYILIECTBYIOIINE METOJUKU
U KPUTEPUH IIOCTAHOBKM KOHCTPYKTHMBHO-TEXHOJIOTHYECKOTO IIPOLECCAa H3TOTOBIICHUS
YTEIUIEHHOW OJeXabl Ha mnpou3Boactse. llo pesynpraTam uccClieOBaHWM BBISBICHBI
ONITUMAJIbHBIC 3HAUCHHSI TOJIIIMHBI TTAKETa MAaTEPHAJIOB, IPUITYCKH Ha CBOOOIY OOJeTaHus U
IIOKAa3aTeIH BO3yXONPOHUI[AEMOCTH MTAKETA MAaTEPUAIIOB.
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