2361184 C2

RU

POCCUMCKA S ®EAEPALIUSA

®E/IEPAJILHA S CJTYXXBA
I10 UHTEJUIEKTYAJIbHOM COBCTBEHHOCTH,
MATEHTAM U TOBAPHBIM 3HAKAM

P RU" 2 361 184" €2

(51) MIIK
GOIK 17/00 (2006.01)

(12 OTIMCAHUE N30OBPETEHUA K ITATEHTY

(21), (22) 3asBka: 2005126587/28, 22.08.2005

(24) Hara Hauyayia OTCUETa CPOKaA JECUCTBUS MATEHTA:
22.08.2005

(43) Hara nyonukamuu 3asiBku: 27.02.2007
(45) Onyommxosano: 10.07.2009 broit. Ne 19

(56) Criucok TOKYMEHTOB, IIMTUPOBAHHBIX B OTYETE O
noncke: SU 1075091 A1, 23.02.1984. RU 2255315 C1,
27.06.2005. SU 1117511 A1, 07.10.1984. SU
1361472 A1, 23.12.1987. T'epamenko O.A.
"OcHoBsl TemuromeTpun” Kues, «Haykosa

AyMKka», 1971 r.

AJpec s EePEnycKu:
620002, r.ExarepunOypr, yi1. Mupa, 19,TOY
BIIO "YTI'TY-VIIU umenu nepBoro
Ipe3unentra Poccuu b.H.EnpupHa", neHTp
HWHTEJUIEKTYaJIbHOM COOCTBEHHOCTH

(72) ABTOp(BI):
Bense BsiuecnaB Cepreesuu (RU),
Borarosa Tathana ®eoktucrosHa (RU),
E¢dumoBa Anexcanapa Brnamumuposaa (RU),
Kunkua Bopuc IIpokxonsesud (RU),
3atimeB Arekcauap Banepbesuu (RU),
Kucensaukos Anmpeit FOpbeBuu (RU),
Hengetaer Cepreit Apxanbesuy (RU)

(73) IlaterTooOMagaTEIb(1):
I'ocymapcTBeHHOE 00pa30BaTEIBHOE
yupexIeHUe BBICIIEro MPpoGhecCHOHATBHOTO
o6pasoBaHus "YpalbCKHUit TOCyIapCTBEHHBIN
TeXHUUYeCcKult yHuBepcuteT - YIIU umenu
nepBoro IIpesunenta Poccun b.H.Enpnuna”
RU)

(54) YCTAHOBKA JIs1 OITPEAEJIEHU S XAPAKTEPUCTHUK TEIIJIOOTAA YN

(57) Pedepar:

H306perenue OTHOCUTCS K obnactu
U3MEpPEHMI TEIJIOBOIO COCTOSIHUSL TBEPAOIO Tela
u OKpYKaroriei Cperbl, MOXeET OBITH
WCIIOJTF30BAHO TSI ONPEIEICHUsT XapaKTEPUCTUK
TEIUIOOTAAYM OT TBEPIOTO Tela K Ta30BOMY
notoky. Ilpemnaraemasi ycTaHOBKa COCTOMT W3
TEIUIOBU3MOHHON KaMepsl ¥ MpeoOpa3oBaTelIst
TeMIepaTyp (matTuuka a4 onpe/eeHus
XapaKTePUCTUK  TEIUIOOTAAuYM)  OIpeIelIeHHON
KOHCTpYKIMU.  Jlatuuk  1mg  omnpedeneHus
XapaKTepUCTUK  TEIUIOOTAAYM  TPEXCIOWHEIN.
[IpuMmeHeHne MaHHOM YCTAHOBKH CYIIECTBEHHO
COKpalllaeT BpeMsl oOCIeqOBaHHS M 3HAYUTEIBHO
VIPOIIAET €ro, T.K. 3aMephl BCEX MEPEUNCICHHBIX
MapaMeTpoOB IIPOU3BOMSTCS OTHOBPEMEHHO C
OCHOBHOM TETUIOBU3UOHHOMN CBEMKOW.
TexHuueckuit pe3ynbTaT - YMEHBIIEHUE 3aTpatr

BPEMEHH, IIOBBIIIEHHE TOUYHOCTH HW3MEPEHUS,
COKpallleHHe 4YKcia OIepauuii U HUX YIPOIIEHUE,
MOBBIIIIEHUE KOM(DOPTHOCTH, Ge3oracHocTH
paboTBl dYemoBeKa TPW  TPOBEICHUM  TaKHUX
U3MEPEHUI M TOBBIUIEHUE  J1OCTOBEPHOCTU
Ppe3yIbTaTOB UCCIIEAOBaHUS. | 3.11. Q-JIBL, 3 Wil

TenoBusop

Crpanuua: 1

vyelLlLo9o€g€Zd NA

(AR


http://www.fips.ru/cdfi/fips.dll/ru?ty=29&docid=2361184

2361184 C2

RU

RUSSIAN FEDERATION

FEDERAL SERVICE
FOR INTELLECTUAL PROPERTY,
PATENTS AND TRADEMARKS

(12) ABSTRACT OF INVENTION

P RU" 2 361 184" €2

(51) Int. Cl.
GOIK 17/00 (2006.01)

(21), (22) Application: 2005126587/28, 22.08.2005

(24) Effective date for property rights:
22.08.2005

(43) Application published: 27.02.2007
(45) Date of publication: 10.07.2009 Bull. 19

Mail address:
620002, g.Ekaterinburg, ul. Mira, 19,GOU VPO
"UGTU-UPI imeni pervogo Prezidenta Rossii
B.N.El'tsina", tsentr intellektual'noj sobstvennosti

(72) Inventor(s):
Beljaev Vjacheslav Sergeevich (RU),
Bogatova Tat'jana Feoktistovna (RU),
Efimova Aleksandra Vladimirovna (RU),
Zhilkin Boris Prokop'evich (RU),
Zajtsev Aleksandr Valer'evich (RU),
Kisel'nikov Andrej Jur'evich (RU),
Netsvetaev Sergej Arkad'evich (RU)

(73) Proprietor(s):
Gosudarstvennoe obrazovatel'noe uchrezhdenie
vysshego professional'nogo obrazovanija
"Ural'skij gosudarstvennyj tekhnicheskij
universitet - UPI imeni pervogo Prezidenta
Rossii B.N.El'tsina" (RU)

(54) DEVICE FOR DETERMINING HEAT TRANSFER CHARACTERISTICS

(57) Abstract:

FIELD: physics; measurement.

SUBSTANCE: invention relates to measuring
thermal state of a solid body and ambient
medium, and can be wused for determining
characteristics of heat transfer from a solid body to
a gas stream. The proposed device consists of a
thermal imaging camera and a temperature converter
(sensor for
characteristics) with a specific design. The sensor
for determining heat transfer characteristics is

determining heat transfer

three-layered. Use of this device significantly
simplifies and cuts on scanning time, since
measurement of listed parametres is done
simultaneously with main thermal imaging.

EFFECT: cutting on time, more accurate

measurement, simplification and cutting on number
of operations, increased convenience, provision for
safety of the person taking measurements and
increased reliability of investigation results.
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N300pereHre OTHOCUTCS K 001aCTH U3MEPEHUI TEIJIOBOTO COCTOSIHUSI TBEPJIOTO Tella U
OKpYKaIoIler Cpeibl, MOKET ObITh MCIIOJIb30BAHO ISl OPE/IEIICHUS XapaKTEPUCTUK
TEIUIOOTAAYM OT TBEPAOIO TeIa K Fa30BOMY MTOTOKY.

B mpaxTuke TeIIoBBIX UCCIEIOBAHUN 30aHUM, 000PYI0BaHUS, TPYOOIPOBOIOB WU
KaKUX-JIMOO MHBIX TBEP/IBIX TeJl TEMIOBOM MOTOK U KOA(DPUIMEHT TEIIOOTAAUM C
MOBEPXHOCTH JIMOO COBCEM HE OMPEIEIISIFOTCS, JTMOO BBIUUCIISIIOTCS 11O pe3ysibTaTaM
TETJIOBUBMOHHOM CheMKH, VISl YeTO UCTIOJIB3YIOT UOO MPUOTIMKEHHbBIE BEJIMUMHBIL, JINOO
3HAUYEHUS ITUX MTAPAMETPOB OIMPENEISETCS MPU MOMOIIM IPYTUX TPUOOPOB (TepMonap,
npeobpas3oBaTelel TEIIOBOro NoToka). Ilocnennue narot 60s1ee TOUHBIN Pe3ynIbTaT, HO UX
IIPYMEHEHUE CBSI3aHO C OOJIBIIMM KOJIMYECTBOM HEy100CTB, TAKUX KaK JJIMTEIbHOCTD
00cne0BaHMsl, OTPAHUYEHHBIN AUANla30H U3MEPEHUH, IOTPEIIHOCTh TPUOOPOB, 3aBUCHILAS
OT BHELIHUX ycroBuil. Micmonb3oBaHue mpeodpa3oBaTeneil TEMIOBOro NOTOKA SBIISIETCS
O0COOEHHO €MKHUM I10 BPEMEHH, T.K. JUIMTEIbHOCTh U3MEPEHUI ONpeIesieTCsl TETNIOBOM
HMHEPLUEN UCCIIENYEMOM ITOBEPXHOCTH (A0 15 CyTOK).

M3BecTHa ycTaHOBKA [IJ1S1 U3MEPEHHUS TEIJIOBOTO MOTOKA, OCHOBAHHASI HA TPUMEHEHHUU
METO/1a «BCIIOMOTATEIbHOW CTEHKW», HAITPUMEP, MTPU MOMOIIY AATYUKA TEMJIOBOTO MOTOKA
HTTII-11, xoTopas BeIOpaHa B KauecTBe MPOTOTUIIA. JJaTUYMKK TAKOTO TUIA MPEICTABISIOT
co0OM MIACTUHY («BCIIOMOTaTEIbHYIO CTEHKY» ), KOTOpas yCTaHABIIMBAETCS Ha UCCIIeTyeMOM
MMOBEPXHOCTH, U COBOKYTHOCTh TEPMOINAP, BCTPOECHHBIX B IJIACTUHY MapajlIeIbHO
HAIPABJICHUIO TEIUIOBOI'O MOTOKA U COEAMHEHHBIX MOCIEN0BATEIBLHO 10 TEHEPUPYEMOMY
curHaiy. [1pu aToM 171 COXpaHEHUs HAllpaBIIEHHUs TEIJIOBOTO MOTOKA HEOOXOAUMO
HaJIMYMe OXPaHHOM 30HbI. MeTO1 M3MepEeHHs IIJIOTHOCTH TEIJIOBOTO MOTOKA OCHOBAH Ha
W3MEPEHUHM TIepernajia TEMIIEpATyphbl HA «BCIIOMOTATEIbHON CTEHKE», 3TOT TEMIIEpATypPHBbIN
nepenaj, IpornopUUOHaJIbHbIN B HAIIPABIECHUH TEIIJIOBOrO MMOTOKA, Tpeodpasyercs B 3.11.C.
Oatapeeti Tepmornap. [110THOCTh TEIJIOBOTO MOTOKA OTCUUTHIBAETCS IO IIKAJIE
CHEUUATTM3UPOBAHHOTO MPUOOPA, B COCTAB KOTOPOT'O BXOJUT MPeoO0pa3oBaTENlh TEMIOBOIO
MoToKa (IJIaCTUHA U OaTapes TepMonap), Uik paCCUUTHIBAETCS MO pe3yIbTaTaM U3MEPEHUS
3.4.c. s onpeneneHus TeMnepaTypbl ra30BOM CpeAbl OKOJIO TOBEPXHOCTU TBEPAOIO TEIA
MpY HEOOXOUMOCTH OTpeiesieHus KO3 dUIMEeHTa TEMIOOTAAYM B 3TUX CITydasx TaKxkKe
MIPUMEHSIOT TEPMOIIAPhI UJIM UHBIE TPe0Opa30BaTeNIn TeMIlepaTypsbl. [l puMeHeHne Takux
JATUYMKOB CBA3aHO CO CIEAYIOUIMMU HEJOCTATKAMMU - OIIPEIETICHUE TEMIIEPATYPbI ABIISIETCS
YCPEIHEHHBIM MO IJIOLAAN JaTYMKa, OMPEIETICHUE TEMIIEPATYPhI BO3AYyXa CBSI3AHO C
JIOTIOJIHUTEIbHBIMU 3aMEPAMU U TOMYIIEHUSIMU, CBSI3aHHBIMU C OIPEIETIEHUEM 30HBI
MOTPAHUYHOTO CJI0S1, CYHIECTBYET HEOOXOIMMOCTD JTOMOJHUTEIbHBIX U3MEPEHUS
TEMIIepATYPbl UCCIIEAYEMOM MOBEPXHOCTHU MPU pacyere koddpuipeHTa TermiooTAaum.

Bo u36exxaHue Bcex BbIIENIEPEYUCTIEHHBIX HEJOCTATKOB CYIIECTBYIOIIMX HA JAHHBIM
MOMEHT TPUOOPOB U3MEPEHHUS TETUIOBOTO MOTOKA ¥ KOAP(ULUEHTA TEIIOOTAAYU C
MOBEPXHOCTH TBEPAOTO TeNA, a TAKXKe ISl IPOBEACHUS 3aMEPOB XaPaAKTEPUCTUK
TEIJIOOTJAUu B HECTAMOHAPHOM PEXMME, T.€. KOT1a IOBEPXHOCTh TBEPJOrO Tella He
00y1agaeT MOCTOSIHHOM TeMIIepaTypoi, MpeAJIaraeTcsi HoBas YCTAHOBKA JI ONPEeNIeHHUs
3TUX BEJIMYHUH.

YcraHoBKa U151 ONPEIETICHUST XapAKTEPUCTUK TEINIOOTAAYM COCTOUT U3 TEIIOBU30PA U
natuvka. JlaTuuk BKIIFOYAET B ce0s1 3 CIos: HAPY>KHYIO METAJNIMYECKYIO TUIACTUHY,
TOHKOCJIOMHBIN 3JIEKTPUYECKUN HArPEBATENb U IUIACTUHY U3 TEILIOU3O0JISIIUOHHOTO
MaTepuaa. Mexmay coOoi CJI0M COeTMHEHBI TaK, YTOOBI 00ECIIEUNTh TEPMUYECKUN KOHTAKT,
HaIlpUMeEpP, C MOMOUIBIO KJIESAIEH TEIIOMPOBOSILEH MACTHI.

TexHuueckas 3a1ayda, peliaemMas NPUMEHEHWEM NTpeAsiaraéMol YCTAaHOBKH, 3aKJII0UaeTCs
B OIPEIEIIEHNU CPEAHUX XaPAKTEPUCTUK TEIUIOOTAAYM UJTK MOJIEN JTOKAIbHBIX
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XapaKTEPUCTUK TEIIIOOTIa4U C BBICOKOW TOUHOCTBIO 0€3 KaKUX-JIMOO TOMYIIEeHUH 1
MPUOJIMKEHUH, a TaAKXKe TIOTIOJTHUTEIbHBIX 3aMEPOB TEMIIEPATYPhI ITPU TOMOIIIU
KOHTAKTHBIX IpeoOpa3oBaTeseit TemmepaTypbl. OnpeaeneHre XapakKTepUCTUK TEII00TIa M
ITPpY MMOMOIIM TTPEAIaraeMoi YCTAHOBKH MTPOU3BOAUTCS AUCTAHIIMOHHO.

VkazaHHas 3a/1aua peniaeTcs TeM, YTO YCTaHOBKA ISl OMPEACICHUS XapaKTEPUCTUK
TEIJIOOTAAYH COAEPKUT JATUUK, Pa3MEIIAEMbI HA UCCIEAYEMOUN MTOBEPXHOCTH TBEPAOTO
Tejla, U CHaOKeHa TETIOBU3MOHHOM KaMepOoH, a JaTYMK BBITIOJHEH B BUJIE TPEXCIIOMHOM
TJIACTUHBI TIPOU3BOJIBHON (DOPMBI, TPUYEM TIEPBBIN U3 CIIOEB IJIACTHHBI TaTUMKa,
MOHTUPOBAHHBIN HA UCCIIEYEMYIO TOBEPXHOCTD, BBIITOJIHEH U3 TEILUIOM3OJISIIUOHHOT O
MaTepuaa, BTOPOU CJIOM BBITIOJHEH TOJIIIMHON O U U3 MaTepualia ¢ Ko3phUIUeHTOM
TETJIOMPOBOTHOCTH A, OTIPEICIIEMbIM U3 COOTHOIIEHUS: A>10a0 (o - K03 PUIUeHT
TEIIOOTAAYM C IOBEPXHOCTU TBEPAOTO TENA, BT/(MZK)), a MEXIY 3TUMHU ABYMS CIIOSIMU
pa3MeIeH TOHKOCIIONHBIN 3JIEKTPUUECKUIA HarpeBaTelb.

Ha BHemHel moBEepXHOCTHU TaTYUKA MOHTUPOBAH JOIMOJHUTEIILHO BBEACHHBIN
TEIJIOBOCIIPUHUMAIOIIMKI 3JIEMEHT C BO3MOXHOCTBIO IMIEPEMEIIECHUS B TIIIOCKOCTH,
MEPIEHIUKYJISIPHON TOBEPXHOCTH TIJIACTUHBI.

[TpermyiiecTBO paccMaTpUBaAEMOI 0 YCTPOMCTBA 3AKIIIOYAETCS B BOBMOKHOCTH
OIPENIEIICHUSI HE TOJIBKO TEMIIEPATYPHBIX MOJIEH, HO U MOJIEH XapaKTEPUCTUK TEINIOOTIAYN
OJHOMOMEHTHO B Pa3JIMUHBIX 00JIACTIX UCCIIETyEeMON TTOBEPXHOCTH.

JlaHHast ycTaHOBKA BKJIIOYAET B ce0s TEMJIOBU3MOHHYIO KAMEPY W MTACCUBHBIN JATUYUK (HE
BBIPA0ATHIBAET COOCTBEHHBIX AJIEKTPUUECKUX CUTHAJIOB), COBMECTHOE MCIIOJIb30BAHUE
KOTOPBIX MPEOCTABIIIET BO3MOKHOCTh PACCUMTATh HEOOXOAUMBIE XapaKTEPUCTUKH
TEIJIOOTAAYM.

JlaTuuk 1j1s onpeiesieHus] XapaKTEePUCTUK TEIIOOTIa4uu TPEeXCIOHHbIN. [1epBbIit,
Hapy>KHbBIN CIIOW - TEPMOAKTHUBHBIN 3JIEMEHT - COCTOUT U3 METAJIMYECKOHN TIIACTUHBI
MIPOM3BOJIbHOM (POPMEBI B T1aHe. TolmuHa 0 U MaTepHrall IIACTUHBI JOJKHBI 3apaHee ObITh
MOJI00paHbI TaK, YTOOBI BBITIOJHSUIOCH yelioBue: Bi=a.d/A—0, rae Bi - 6e3pazmepHoOe Yucio

buo; o - mpeanomaraeMoe 3HaYeHWE KO3 GUIMEHTA TEIUIOOTIAYH, BT/(M2~K); A -
KO3 (GUIMEHT TEIJIONMPOBOAHOCTH MaTepHasia riiactulbl, Bt/(M-K).

Btopoti cioii - TOHKOCITONHHBIN 3JIEKTPUUYECKUIM HArpeBaTellb, MaCCOBas TEIIOEMKOCTh
KOTOPOI'O He JULKHA NpeBbIaTh 1/20 MacCOBOM TEIIOEMKOCTH IIEPBOIO CIIOS.

Tpetwii cio# - IJIACTUHA U3 TEIJIOU30JISITOPA, TOJIIIMHA U MaTepUal KOTOPOro
BBIOMPAIOTCS TAKUM 00pa30M, YTOOBI TEPMUUECKOE COITPOTUBIIEHUE PACCMATPUBAEMOI
IUIACTUHBI MIPEBBILIATIO CYMMAPHOE TEPMUUECKOE COIMTPOTUBIIEHUE IIEPBOTO CIOS U
3JIEKTPUUECKOT0 HarpeBaTess Kak MUHUMYM B 20, HO He Oosee 25 pas. B ciyuae Takoro
MIPEBBIIIEHUSI TEPMUUECKOT'O COITPOTUBJICHUS TEIJIOBOM MOTOK OYJET HAINIPpAaBJIEH B CTOPOHY
BHEIITHETO CJI0S1, @ TETUIOBOM MOTOK Yepe3 TEIMIOU30JISITOP K UCCTIEAyeMOMY Telly OyIeT
npenedpexxumo mail. [IpeBwimaTs TepMUUECKOE COMMPOTUBIIEHHUE OoJjIee ueM B 25 pa3 He
1eJ1Ieco00pa3Ho, T.K. C YBEIMUEHUEM ITOCIIETHEr0 OYJAET 3HAUMTEIbHO YBEIMUUBATHCS
TOJIIIIMHA TEPMOU3OJISIIMOHHOTO CII0sI, Ta0APUTHI JATYMKA TTPU HE3HAUYUTETIbHOM
YMEHBIIIEHUH TEILUIOBOTO IIOTOKA YEPE3 HETO.

[Tpu mpoBeaeHUN TEMIOBU3MOHHOTO 00CIEIOBAHUS MTPeAyIaraeMbli TATYMK CO CTOPOHBI
TPEThEro CI0sI MOHTUPYETCS Ha 00CIeyeMYIO MTOBEPXHOCTh B MECTE, I/Ie HEOOXOIMMO
OIPENEIIUTH XaPAKTEPUCTUKU TEIUIOOTAAYH.

Ha ¢wur.1 npeacrasieHa cxema npeararaeéMoi yCTaHOBKH, KOTOPast COCTOUT U3
TEIUIOBU30pA U JATUMKA JIJIs1 ONIPEACIICHUS] XaPAKTEPUCTUK TEIUIOOTAAYM. JlaTUMK BKIIIOYAET
B ce0s HAPYXKHYIO METAJIMYECKYIO TUIACTUHY 1, TOHKOCIIOMHBIN 3JIEKTPUUECKUIMA
HarpeBaTesb 2 U IJIACTUHY U3 TEIUIOU30JISIMMOHHOT0 MaTepuaia 3. Mexay coboii ciou
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COEIMHEHBI TIPH MTOMOIIM TEPMOKOHTAKTHOM KJIesIel MACThl C BRICOKUM K03 duimeHTOM
TEIIOMPOBOIHOCTH (PABHBIM UM OOJIBIIMM KOI(PPHUIUEHTY TEITIONPOBOAHOCTH TIEPBOTO
CJI09).

OnpeneneHre napamMeTpoB MPU UCTIOIb30BAHUM MPEAIAraeMon YCTAHOBKHU MTPOBOIUTCS
crenyroummM obpaszom. JlaTunk pasmeraercs Ha oOcieayemoit mosepxHoctu 4. [Tonsona
9IEKTPUYECKON JHEPTUU K TOHKOCTIOMHOMY 3JIEKTPUUECKOMY HATPEBATENI0 00ECIIeYnBaET
MPOTrPEBAHUE MEAHOM IIJIACTUHBI, TEMIIEPATYPA KOTOPOM B KOHEYHOM UTOTE TOJDKHA
MPEBBIIATH TEMIIEPATYPY CTEHKHU He Ooiiee ueM Ha 5-10°C, uTo HeOOX0aUMO ISt
UCKJIIOUEHUS] UCKA)KEHUSI JMHAMUYECKON KaPTUHBI PA3BUTHUSI IOTPAHUYHOTO CIIOSL.
TerutoBU3MOHHAS Kamepa (PUKCUPYET U3MEHEHHUE TEMITEPATYPhl METAJITIMUECKOM IJTACTUHBI U
B MOMEHT, KOI'Jla pa3HHULA TEMIIEPATYP MEXAY HEl U MOBEPXHOCTbIO CTEHKU JOCTUTAET
TpedyeMbix 5-10°C, TOHKOCIIOMHBIN 3JIEKTPUUECKUIN HarpeBaTeIb OTKIIOUaloT. B To ke
BpeMsl MEPEKIIIOYAIOT TEIUIOBU3MOHHYIO KAMEPY B PeXUM HempepbIBHOM cbeMku. [Iponecc
TepMorpadupoBaHUs 3aKAaHUYMBAETCS, KOT/Ia TEMIIEpATypa METAJUIMYECKOMN TIACTUHKU
JIOCTUTHET KOHTPOJIBHOTO 3HAYEHHSI.

B03MO0OXHO U3rOTOBJIEHUE IBYXCIOMHOTO TaTYMKA - 6€3 TOHKOCIOMHOTO 3JIEKTPUIECKOTO
Harpesatens. B 3Tom cityuae HarpeB METAJUTMYECKON ITACTUHBI IPOU3BOAUTCS
JUCTAHIMOHHO, HAIIPUMED, TPU TOMOIIIH JIa3epa.

Taxke UCTIONIb30BAHUE IBYXCIIOMHOIO JaTUMKA LEeIeco00pa3Ho B ciayyae, Koraa
TeMIIepaTypa NOTOKa OJibllie TEMIIEPATYPbl 0OBEKTA U ITPOUCXOIUT HATPEB MOCIEIHETO.

Hawnbonee TouHbIN pe3yabTaT JOCTUTAETCS MPU pa3MELIEHUH JATUMKa 3aI10JIULO C
BHEIIIHEW TOBEPXHOCTBIO B TEJe 00CIeyeMOro 00ObEKTa, HO B TO K€ BPEMSI IOITyCKAETCS
KpPEIJIEHHE TaTYMKA HETIOCPEACTBEHHO HAa TTIOBEPXHOCTH IIPU COOIIIOAEHUN yCIOBUSL:
TOJIIMHA JaTuMKa He npeBbiaer 1/10 TOMIUHBI HOIPAHUYHOTO CIIOSL.

OCHOBHBIE TEIUIOTEXHUUECKHUE XaPAKTEPUCTUKHU MTPOLECCa TEIIOOTAAUN OMPEIEISIIOTCS
M0 pe3ysibTaTaM TepMorpaduyeckoro GuiibMa, Mpyu ChbeMKe KOTOPOTro HE0OXOAUMO
PErUCTPUPOBATh TEPMHUUECKOE COCTOSIHUE NATUMKA OT Havaja OCThIBAHUS MEIHOM
TUIACTUHBI U 10 MOMEHTA T, JOCTHKCHUsI KOHEUHON KOHTPOJIBHOM TEMIIEPATYPbL, KOTOPAs

BBIOMpAETCS B 3aBUCUMOCTH OT LieJiel SKCIIEPUMEHTA U JOJDKHA MPEBBIIATH TEMIIepaTypy
MOBEPXHOCTH UCCIIEyeMOro 00beKTa He MeHee ueM Ha 1-2°C.

I1o HailneHHBIM MOKA3aHUSIM TEMIIEPATYP B ONPEIEICHHbIE MOMEHTBI BPEMEHU
ompenenseTcst 6e3pazmepHas Temmnepatypa © o ¢popmyse ([IpakTukym mo Teruionepeaaye.
ITox pen. Conomora A.IL. - M.: Queproaromusaar, 1986. - 296 crp. Ctp.26):
@ZTw(tz)—Tf, (1)

T, (T, )-T;

re T - BpeMms, C;

uHAeKCHI (1) u (2) B 3TOM (hopMysie COOTBETCTBYIOT Ha4aly OCThIBAHUS
IJTACTUHBI-IATUMKA U MOMEHTY JOCTUKEHUS €10 KOHTPOJIbHON TEMIEPATYPBhI;

T - TemnepaTypa macTunsl, K;

T, - remnepatypa cpenst, K.

B ciyuae, korna temriepatypa MoBEpXHOCTH CTEHBI MEHbIIIE TEMIIEPATYPbI TA30BOTO
MOTOKA, OMBIBAIOIIETO ee, popmyna (1) mpuHUMAET BULI:

T.-T (T
® — f w ( 2) (2)
T, - T, (t,)
Tak>e u3BeCTHO, 4YTO Npu urcie Bi—0, 3aBUCUMOCTD 1151 © UMEET BU/I:

® = exp(—Bi-Fo), (3)
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rae Bi=ad/\A - 6e3pazmepHoe uncio buo, B koropom

o - K09 GHUIUEHT TEIIIO0TAAYM OT TEPMOAKTHBHOTO 3IeMeHTa, BT/(M>K);
0 - TOJIIIMHA TEPMOAKTUBHOI'O 3JIEMEHTA, M;
A - K03 (HUIMEHT TEIIOMPOBOJIHOCTH MaTepHrajia TEPMOAKTUBHOTO aneMeHTa, B1/(M-K);

Fo=a-1/8%, B KOTOPOM
a - Ko3(ppUIMEHT TEMITEPATyPOIIPOBOIHOCTH MaTepHaia TEPMOAKTUBHOTO 3JIEMEHTA,

Mm2/c.
Pemast ypaBHeHue (3) OTHOCHTENIBHO JIOKAIBHOT'O KO3 PUIMEHTA TeIUIOOT/IaYH,
MOJTy4aeM:
n®-A-8
q=- 20 (4)
a-t

[Tpu HEOOXOAMMOCTH OTpeIEIEHUS JTOKAIbHOI'O TEINIOBOTO MOTOKA TATYMK
JIOYKOMILJIEKTOBBIBAETCS TIOTIOJIHUTEIbHBIMM 3JIEMEHTAMU, TTO3BOJISIIOIIIMMU ONPEACSATh
TOJIIMHY MOTPAHUYHOTO CJI0, 3a MpeieslaMi KOTOPOTO 3aMepsIeTCs TeMIlepaTypa
HEBO3MYILIEHHOM cpenibl. KOHCTpyKIMs JaTUyMKa B 3TOM Clly4yae JOTOJIHSAETCS
TETMJIOBOCIIPUHUMAIOIIUM 3JIEMEHTOM, KOTOPBIN MepeIBUTAETCsl BAOIb HAIIPaBIISIOIIUX
MIEPIICHAMKYIISIPHO 00CIIeyeMOi OBEPXHOCTH.

ITo HarimeHHOMY 3HaYeHUIO KO3(DPHUIMEHTA TEIJIOOTIauM C TOBEPXHOCTU TBEPIOTO Tella
U TEMIIEpaType HEBO3MYIIIEHHOM Ira30BOM Cpe/ibl BOJIM3U Hee, TOJTyYEHHOM C TOMOIIBIO
npejaraeMoro crocoba, onpenensercs TerioBoi nmotok (FOmaes b.H. Termonepenaya.
VYueOGHuK 11 BTY30B. - M.: Beicil. mkona, 1973. cTp.7):
q=a(T, -Tp), (5)

rae TW, Tr - COOTBETCTBEHHO TeMIIepaTyphbl TOBEPXHOCTH TBEPAOTO Tela U

HEBO3MYILIEHHON Ta30BOW Cpepl 3a PEAEIaMHU ITOTPAHUYHOTO citos, K.

OTIMYUTETbHBIMU OCOOEHHOCTSIMU JATUMKA JUIST OTIPEIETICHUS JIOKATbHBIX
XapaKTEPUCTUK TEIIOOTAAYH SIBJIIIOTCS HU3KAsi CTOMMOCTh U IPOCTOTA U3TOTOBJICHUSL.
CylecTByeT BO3MOXKHOCTh U3TOTOBJICHUS TPEXCIOMHOTO aTYMKA JIFOOOM reoMeTprudIecKoi
(hopMBI B 3aBUCUMOCTH OT 3a/1a4 UCCIIEAOBAHUS, T.€. MOXKHO BBIOUPATH (hOpMY U pa3Mepbl
00JIaCTH JIOKATIM3ALWU U3MEPEHUI UCXO/IS JIMIITb U3 pa3peliaroliei CtocoOHOCTH
TerutoBu3zopa. OHAKO MUHMMAJIBHBIN JIMHEHHBIN pa3Mep B IUIaHe 1oJbkeH B 10 u 6ortee pas
IIPEBBIIIATE CYMMAPHYIO TOIIIMHY JATUMKA.

[Ipemyiaraemast ycraHOBKa IO3BOJISIET ONPEAEIUTH OTHOMOMEHTHO HECKOJIBKO BAXKHBIX
TEIUIOBBIX MTAPAMETPOB: TEMIIEPATYPY MOBEPXHOCTU UCCIIEAYEMOTO Tela, KO (UIUESHT
TEIUIOOTAAuH, TEMIIEPATYpPY T'a30BOM Cpebl BOJIM3U 3TOM MOBEPXHOCTH, TEINIOBOM MOTOK, a
TaKXXe HAXOUTh MPOQPUITb TEMIIEPATYP B IIOTPAHUYHOM CIIO€ Y TTIOBEPXHOCTH OOBEKTA.
Kpowme Toro, BO3MOXKHO ONPEIETICHUE 3TUX XapAKTEPUCTUK B JUHAMUYECKOM PEKUME.

OueHb BaXXHO, YTO MPUMEHEHUE JAHHOW YCTAHOBKM CYLIECTBEHHO COKPAILIAET BpEeMs
00ce0BaHMS U 3HAUUTENIHHO YIIPOIIAET €ro, T.K. 3aMepbl BCEX MEePEUUCTICHHBIX
MapaMeTPOB MPOU3BOISTCS OJHOBPEMEHHO C OCHOBHOM TEMIOBU3MOHHON ChEMKOM.
BeimonHenue naturka HEOOIBIION TOIIIMHBI MAKCUMATBHO YMEHBIIAET €r0 TEIJIOBYIO
WHEPLMIO.

Ecmu TpeOyercst ompeneneHue mosel TerIoBOro NoToka u KoagpguimeHTa TeriooT1auy B
00 1b11101 00JIACTH TOBEPXHOCTH, TO HEOOXOAUMO JIMIIIh PA3MECTUTh Ha Hel Tpedyemoe
KOJINYECTBO MOAOOHBIX JATUMKOB U IPOM3BECTU OTHOMOMEHTHbBIE 3AMEPHI.

Cy1ecTByeT BO3MOKHOCTh Pa3MEIlIEHUs JATUMKOB B TeJl€ TEIIOMEXaHUUECKOT O
000py0BaHUS €llle HAa CTAAUU MTPOESKTUPOBAHUS [IJIs1 JATbHENUIIIETO KOHTPOJISI COCTOSIHUS
ITOBEPXHOCTEHN B IIPOLECCE IKCITyaTALUH.
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Ha ¢wur.2 u 3 mokasaH npumMep ornpeaeseHus] XapaKTEPUCTHK TETUIOOTIAYHM C
[IPUMEHEHHMEM MIPEIIaracMor YCTAHOBKHU IIPU HATPEBE INIOCKOM ITOBEPXHOCTH rOpsIUen
cTpyeit Bozmyxa. O0OBEKTOM CITyKHIIa TeKCTOoIMTOoBas riactuHa 1 (dur.2) qmuHoin 610 MM H
mpuHon 230 MM. JIByXCITOMHBIN JATYUK 4 COCTOSUT U3 TEPMOAKTUBHOTO 3JIEMEHTA - MEAHOMN
IUTACTUHBI AUaMeTpoM 40 MM M TOIIIMHON 4 MM U CJIOS TEMJIOU30JISIIMU U3 IPECCOBAHHOTO
neHoruiacta ToamuHon 11 Mm. TenaoBOCHPUHUMAIOIIUIA 3JIEMEHT 5, IEPEIBUTAEMBIN C
MOMOIIIBIO YCTPOMCTBA 6 IS IepeMeIeHUs], TPECTABIISUT COOON TEKCTOIUTOBYIO
IJIACTUHY 65X25X2 MM, OKJIECHHYIO (DOIBIOM U MOKPAIIEHHYIO B YEPHBI [IBET, B KOTOPOIA
MPOAEIAHO 2 OTBEPCTHUS ISl HANIPABIIAIOMNX JIMHON 132 MM. Bo3myx Harpesascs
KajopudepoM U IO BO3IYXOBOJIY 2 HANIPABIISUICS BAOJIb IUTUTHI C TTOMOIIIBIO HACAJIKH 3 C
BBIXOJTHBIM IIPSIMOYTOJIBHBIM ceueHrueM 90x23 mm. M3 npuBeneHHON TepMOorpaMmbl (¢pur.3)
BUIHO, YTO B HayaJjle TEIUIOBU3MOHHON CheMKH ((ur.3a) TemrepaTypa MeTHON MOBEPXHOCTU
natuuka cocrapisuia T (v )=298,84 K. Yepes 207 cexyHn TeMIiepaTypa HOBEPXHOCTH

marunka gocruriaa T (t,)=301,16 K (¢pur.306). ITo popmynam (2) u (4) ObLIO OIMpeaEIIEHO
3HaYeHUE KO3 (UIMEHTA TEIUIOOTIAYM C TIOBEPXHOCTH TBEPIOTO Teja
Br
@=19,83—
MK
TeMnepaTypa TEIJIOBOCHIPUHUMAIOIIETO 3JIEMEHTA MepecTalia U3MEHSIThCS, KOT1a
JOCTHUIJIA 3HAYCHUS Tf=292,36 K, 4T0 03Hauasi0 4TO OH BBIIIEN 34 MPEAEbl IOTPAHUYHOTO

CITOSI, M B 9TOT MOMEHT JABUTaTEIb OCTAHOBHWIICS. 3aTEM I10 YpaBHEHUIO (5) ObLI BBIUMCICH
TEIJIOBOU ITOTOK

q=174.5 Br
M2

Kax BuaHO, UCIIOIB3yeMBbI€ [T BBIUMCIICHUS XapaAKTEPUCTUK TEIUIOOTAAYU
TEMIEPATYPHBIE 3aBUCMMOCTH ITOJIYyYAIOT HEMMOCPEACTBEHHO B IIPOLIECCE
TepMorpadupoBaHUs, UTO 3HAUUTEIHHO MOBBIIIAET JOCTOBEPHOCTH MOTYUEHHBIX
PE3yJIBTATOB U YCKOPSIET Mpoliecc 00paboTku nH(GOpMalKK, a TAKXKE MO3BOJISIET MOJIy4YaTh
JOTIOJTHUTENBHBIE CBEICHUS O MEXaHU3ME MpolLiecca TEMIOOTAAUH.

JlaTuuk 1OCTaTOYHO MPOCT B U3TOTOBJIEHUM U IPUMEHEHUH, TIO3BOJISIET MOJIYyYaTh
JIOCTOBEPHBIE PE3YIbTAThl U UMEET HU3KYI0 CE0ECTOMMOCTD, YTO PACIIMPSIET BOZMOKHOCTU
IIPUMEHEHUS JaHHOM YCTAHOBKU IIPU UCCIIEAOBAHUAX PA3IMUHBIX BUIOB IIPOLECCOB
TEIUIOOTAAYH.

TexHuuecKkui pe3yIbTaT, JOCTUTAEMbIH IPUMEHEHUEM MPEAIaraéMoi yCTAaHOBKH,
3aKJIF0YAETCA B ITOBBIIIEHUU JOCTOBEPHOCTH PE3YyJIbTATOB UCCIEA0BAHUMN, CHUKEHUN
BPEMEHHOM COCTaBJISIONIEH TEIJIOBU3MOHHBIX 00CIeIOBaHUN 3IaHUN U
TEMJIOMEXaHUYECKOTO 000PYA0BAHMS, TOBBIIIEHUH TOYHOCTH U YIIPOLIEHUH ITpoLecca
U3MEpEHUi1, oOecrieueHU KOM(POPTHOCTH M 0E30ITACHOCTH YeIoBeKa B paboTe MpH
MPOBEIEHUU TAKUX 00CIIeJOBAHUA.

dopmya u3obpereHust

1. YcraHoBKa AJ1s1 OTIPEIENIeHUs XapaKTePUCTUK TEIIOOTIAUM, COAeprKalias JaTUuK,
pa3MeINIeHHBIN Ha UCCIIeyeMOli TOBEPXHOCTU TBEPAOTO Tefla, OTIUYAIONIASCS TEM, UTO
cHaO>kKeHa TEeIIOBU3MOHHOM KaMepOMH, a TaTYMK BBITIOJIHEH B BUE TPEXCIONHOM MIIACTUHBI
IIPOMU3BOJIBHOM (POPMBI, ITPUYEM TIEPBBII U3 CIIOEB IJIACTUHBI JATUYMKA, MOHTUPOBAHHBIN HA
UCCIIEYEMYIO TTOBEPXHOCTD, BBITIOJIHEH U3 TEIJIOM30JISIIMOHHOTO MaTepuaja, BTOPOU ClIok
BBITIOJIHEH TOJIIIMHON O 1 U3 MaTepuana ¢ KoahPUIUEHTOM TEIJIOMPOBOJHOCTH A,
OTIpe/IeIIEMbIM U3 COOTHOIICHUSI:
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A>1006,

rJie o - K03 UIHEHT TEIUIOOTAAYH ¢ IIOBEPXHOCTH TBepaoro Teia, Br/(M2K), a Mexy
3TUMH JIBYMSI CJIIOSIMU PA3MEILIEH TOHKOCIONHBIN 3JIEKTPUUECKUI HATPEBATEIb.

2. YcraHOBKa ISl ONPEJEICHUS] XapAKTEPUCTUK TEIUIOOTAAYH I10 1.1, OTIMAIOIAsACS TEM,
YTO Ha BHEIIHEH MOBEPXHOCTH JaTYMKA MOHTUPOBAH IOTIOJIHUTEIbHO BBEACHHBIN
TEIJIOBOCIIPUHUMAIOIINI 3JIEMEHT C BO3MOXHOCTBIO TIEPEMEILIEHUS B INIOCKOCTH,
MEPHEHAUKYISIPHON TOBEPXHOCTH IIJIACTUHBL.

Crpanuua: 8
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