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7.1 Bunu nepeHocy TerjaoTH
Ten000MiHOM Ha3MBa€THCS MPOIEC NEPEHECEHHSI TEIUIOTH B MPOCTOPL.
TermnooOMiH siBisie COOOI0 CKIIaJHE SIBUIIE, SIKE MOKHA YMOBHO PO3JIUJIUTH Ha
pAI OUIBIT IPOCTUX, TPUHIIMIIOBO BIAPI3HAIOTHCS OJIUH BiJ] OJTHOTO, BUIIB
NEPEHECEHHS TeIUIOTH:
— TEIJIONPOBIIHICTD;
— KOHBEKIIHIO;
— TEMI000MIH BUNIPOMIHIOBAHHSIM.

TenonpoBiaAHICTh CKIAJAETHCA B MEPEHECEHH] TEMJIOTH MIKPOYACTUHKAMHU
peUYOBMHHU (MOJIEKYyJlaMH, aTOMaMU, 10HaMH, eJeKTpoHamH). Takuil TErIo0OMiH
BiIOyBa€TbCsl B TUTaX NPU HAABHOCTI MeEpemnaay TeMIepaTypu, ajie MeXaHI3M
NEPEHECEHHsI TETUIOTH 3aJICKUTh BiJl arperaTHOro CTaHy Tijia.

Y 2azax nomvpenHs TerioT BiI0yBa€ThCS BHACHIIIOK OOMIHY €HEpri€lo Mpu
3ITKHEHHSAX MOJIEKYJ. MoJekynu razy B Tiid HOro 4acTuHi, Sika Ma€ OUIbII BUCOKY
TEMIIEpPATypy, MalTh OUIbIIYy KIHETHYHY €HEpPrif0 XaoTHYHOTO pYyXy, HIK
MOJICKYJIU Ta3y B 00JIaCTi 3 HU3BKOIO TEMIIEPATYPOr0. 3a3HAYCHUH OOMIH €HEpTiero
IPHU3BOJIMTH JI0 TICPEHOCY TEILIOTH Bijl HATPITUX 00'EMIB ra3y 10 XOJIOIHUX.

Y meepoux minax (JlienexTpukax) MEepeHECEHHS TEIIOTH BiTOYBAETHCS
BHACIIIJIOK CHJIOBOTO B3a€MOJ1i MK MOJIEKyJIaMHu, TOOTO B Mpolieci 3iTKHEHb THX,
XTO Bara€ThCs 4acTUHOK. LI B3aeMoisg ICTOTHO CHIIBHIIIE, HDK B Ta3aX, BHACIIIOK
YOro TEIUIONPOBIIHICTS TBEPJAUX TUT HA S ... 6 TIOPSJIKIB BHIIE, HI)K ra3iB.

B memanax nonaTKoBHM MEPEHOC TEIIOTH BiOYBAE€THCS BHACTIAOK PyXY i
31TKHEHb BUTBHHX €JICKTPOHIB. TOMY MeTajan MaroTh Kpally TeIUIONPOBITHICTh, HIK
JETICKTPUKHY.

Y piokux cepedosuwmax, Tax camo 5K 1 B JIEIEKTPUKAX, TEIUIOMPOBIIHICTh
BU3HAYAETHCS CUJIOBUM B3a€EMOJIEI0 MOJIEKYJI TP 3ITKHEHHI THX, XTO Bara€Tbcs
gacTHHOK. Lleil mporiec MOMOBHIOETHCS B3a€MHOI MU(DY3i€I0 HArPITHX 1 XOJOIHHUX
MakpooO'éMOB  pimuHHM. 3a3BU4Yail  TEIJIOMPOBITHICTH PIAMH  TEPEBEPIIYE
TEIUTONPOBIAHICTh Ta3iB B HOPMAJIbHUX yMOBaX, aj€ BOHA B KUIbKa JIECATKIB 1
COTEHb pa3iB MEHINE, HDK y TBEPAUX TUI. BUHATOK CTAaHOBIATH PiIKI METald, y
SAKUX TETJIOMPOBITHICTh OJIM3bKa JI0 TETUIOMPOBITHOCTI TBEPAUX METAIIIB.

KounBexkuisi crioctepiraerbes nuiie B piinHax i razax. KOHBeKTHBHMIA TepEeHECEHHS
TEMJIOTH OOYMOBJIEHU MEPEMIIIEHHSIM MaKpO4acTOK (Makpoo0'éMOB) peUOBHHU B
MPOCTOPi 3 00IACTI 3 OTHOTO TEMIIEPATYPOIO B 00JIACTH 3 1HIIIOK TEMIIEPATYPOIO,
TOOTO MIEPEHOC TETUIOTHU TOB'SI3aHUIA 3 TIEPEHOCOM CaMoro peuoBUHHU. KoHBEKIIis
3aBKIU CYMPOBOJIKYETHCS TETLUIOMPOBIIHICTIO.

KoHBEeKTHBHUM  TeNJI000OMIHOM  HA3UBAETHCA  MPOIEC  CIUIBHOTO
TIEPEHECEHHS TEIJIOTH KOHBEKIIIEIO 1 TETJIOMPOBIIHICTIO.



Tensniope BunpomiHwBanus. Ilpu TemnooOMiHI  BUIPOMIHIOBAaHHSAM
MEPEHECEHHS! TEIUIOTU 3A1MCHIOETHCSA 3a JOMOMOTOI0 €JIEKTPOMArHITHUX XBHIIb.
[Ipu upbomy BiIOYBa€eThCS MOJBIMHE MEPETBOPEHHS eHeprii. BHyTpimHS eHepris
PEYOBUHM  TIEPETBOPIOETHCA B CHEPril0  BUIPOMIHIOBaHHA  (EHEPriio
€JIEKTPOMAarHiTHUX XBUJIb), IKa MOLIKUPIOETHCS B TPOCTOPI 1, HOTPAILISAIOUM HA Tifa,
3aTHI 11 TOTJIMHATH, 3HOBY IEPETBOPIOETHCS y BHYTPILIHIO €HEPrii0 IUX TiIL.
[lepeHeceHHss TEMJIOTH TEIUJIOBUM BHUIIPOMIHIOBAHHSM HEPIAKO BiIOYBA€ETHCS
CHOUIBHO 3 KOHBEKTHBHUM TEIJIOOOMIHOM, HANpUKIad, B KaMmepax 3TOpsHHS
JBUTYHIB.

CnocrtepexxyBaHi B MNpUPOAl 1 TEXHIIl SBUIA TEIJIOOOMIHY 3a3BUYait
BKJIIOUAIOTh B c€0€ BC1 pO3MIISIHYTI BUILE BUIH MEPEHECEHHS TEIUIOTH.

JUist 3py4HOCTI TEXHIYHUX PO3PAaXyHKIB BBOJUTHCA MOHATTS NPO ABa BUIU
TEMJI000MIHY, SIK1 Ha3UBAIOTh TEIJIOBIIIaUYet0 1 TeTIonepeadueii.

TenoBinaauerd Ha3MBAETHCS MPOLEC TEIUIOOOMIHY, IO BHHHKAE MIXK
TBEpAUM TUIOM 1 OMHBAE HOro piakoi abo ra3onomioHo1 cepefoBUIeM. Y
3araJbHOMY  BHMMaJAKy  TEIUIOBiAJada  BKJIOYae B  cebe  KOHBEKIIIO,
TEIUIONPOBIAHICTh 1 BUTTPOMIHIOBAHHS.

Tensionepenaueii Ha3WBAETLCA MPOIEC TEIUIOOOMIHY, IO BUHHKAE MiX
piaKuMuU 200 ra30MoIIOHUMH CEPETOBHINIAMU, PO3AUICHUMH TBEPAOIO CTIHKOIO.

OnHYM 3 OCHOBHUX TapaMeTpiB, 10 BU3HAYAIOTH XapaKTep TEIIOOOMIHY, €
TeMIIepaTypa.

7.2 TeMriepaTypHoro mnoiie. TeroBUid MOTIK.
TeMIIePaTyPHUM M0JIeM Ha3WBAETHCA CYKYITHICTh 3HAU€Hb TEMIIEPATYPU B KOKEH
MOMEHT 4Yacy B yCiX TOUKaX PO3TISIHYTOTO IPOCTOPY.
Temmepatypa Mo)ke 3MIHIOBATUCS B HANPSAMKY OJHIET, IBOX a00 BCIX TPHOX
oceil koopauHAT. BiAmOBIiIHO 10 MBOTO PO3PI3HAIOTH OJHOMIPHI, JBOMIpHI 1
TPUBUMIpHI moJisgs Temmeparyp. OmgHOMIpHE CTallloHapHE TeMIIepaTypHE IoJe
ONMHCYETHCS (HOPMYIOIO BUY: T=¢ (§).
i3oTepMivHIMHU NMOBEPXHAMH Ha3UBaOTHCS MOBEPXHI, 10
MIPEICTABIAIOTH COO0I0 TEOMETPUYHE MICI[E€ TOUOK 3 OJHAKOBOIO TEMIIEPATYPOIO.
Taxi moBepXxHi HE MOXKYTb MEPETUHATUCS OJHUH 3 OJHUM. BoHU MOXKYTh OyTH
3aMKHYTHMH 200 00MEXYIOThCS 30BHIIIHIMU KOPIOHAMU Tija.
U30TePpMaMM HA3WBAIOTHCS JIiHIT MEPETHHY 130TEPMIYHUX TTOBEPXOHb 3 OY/Ib-
SKOT TJIOLIUHOO (MATIOHOK).
3a J0MOMOTO0 130TEPMIYHMX TOBEPXOHH ab0 i30TepM MoOkHa TpadiduHO
300pa3uTH BUJ TEMIIEPATYPHOTO OIS B TAHUH MOMEHT Yacy.
Sk BUAHO HA MATIOHKY, B HAHOJIMKU1M OKOJIMI[I TOUKU A TEMIlepaTypa 3MIHIOEThCS B
yCIX HampsIMKax, 1110 He 301ratoThCA 3 IIOLMIMHO0, JOTUYHOIO J10
130TepMIYECKONTTOBEPXHOCTI T= const.

rpajiiEcHTOM TeMIePATYPH HA3UBAETHCS MOX1AHA TEMIIEPATYPH IO HOPMAJ J0
130T€pMIYHOI TOBEPXHI:
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['panieHT TemmepaTypu € BIKTOPOM, CIPSIMOBAHUM IO HOpMaJi J0 130TEPMIYHOT
MOBEPXHI1 B 01K 30UTBIIICH HS TEMIIEPATYPH.

TEMJOBUM MOTOKOM HA3MBAETHCS KUIBKICTh TEILIOTH, IO MPOXOAWTH Yepe3
JaHy MMOBEPXHIO 3 Twiomiero F B 0IMHUIIIO Yacy.

Bin no3nauaerbest cumBosiom Q. Onunuiieto BumiproBanusa Q € /[ / ¢, To6To
Bat (BT).

HlinbHiCTIO TEMI0BOr0 MOTOKY HA3UBAETHCS KUTBKICTh TETUIOTH, IO MTPOXOIUTH
yepe3 OJMHUITI0 TTOBEPXHI B OJJUHUINIO Yacy. BoHa mo3Hava€eThCs CUMBOJIOM ( i
BUMIprO€ThCS B BT / M2.

HIiBpHICTB TEMIOBOTO MOTOKY - BEKTOPHAs BEJIWYMHA, CIIPSMOBaHa B OIK,

NPOTHJICKHHUH TPATIEHTY TEMIIEPATypH, TOOTO B CTOPOHY 3MEHIIICHHS TEMIICPaTypH.

TennoBuit moTik Q 1 Horo MIUIBHICTB ( TTOB'SI3aHI OYEBUIHUM CIIBBITHOIICHHIM

Q={ng,

raeF- o 1aHoi i30TepMiYHOT ITOBEPXHi.
SKIIo MIUTBHICTD TEIIOBOTO IMOTOKY MOCTIMHA HA PO3TIITHYTIH MOBEPXHI, TO

Q=qF.

7.3 3akon ®yp'e. Jlipepeniianpae PiBHAHHS TETUTONPOBITHOCTI
BinmosinHo 10 3akony Dyp'e, BEKTOP MILTLHOCTI TEIIOBOTO TIOTOKY Yepe3 130-
TEPMIYHY TTOBEPXHIO MPOTIOPIIHHUN TPAIIEHTY TEMIIEPATYPH:
& = AgradT.
3HaK MiHYC Y TIpaBiii YaCTHHI IIHOTO PIBHOCTI O3HAYAE, M0 TETUIOTA MOMUPIOETHCS B
HAMpsMKY 3MEHIICHHS TeMIIEPaTyPH.
Koediient nponopiiiiHocTi AB ¢dopmyliax Ha3UBa€ThCs KoedilieHTOM
TEIJTONPOBIAHOCTI 1 Ma€ OAUHULIIO BuMiptoBanHs Bt/ (M - K).
Koegiuienm mennonpogionocmi € izuunum napamempom pevosunu 1
XapaKTepu3ye MOro 3JaTHICTh MEpelaBaTH TEIUIOTY. BiH 3anexuTh BiJ NpUpOIU



pPEYOBUHHU, HOTO arperaTHOro CTaHy, TeMIepaTypu 1 T.A.
HaiiOinb1ii 3Ha4eHHsT AIMEIOT METalId 1 iX CIUIaBU. Y TBEPAUX MaTepiaiB
(mienexTpUKiB), piIUH 1 ra3iB 3HAYEHHS ACYIIIECTBEHHO MEHIIIE.
OTlot= a(PTIOxX? + 2TI0y? + *T10z2)

7€ BeJIMYMHA a= A
cp

(3 oanHMLEo BUMiIpY M2 / ) Ha3nBaETbCA KoedillieHTOM

TeMMnepaTyponpoBiAHOCTI.
3 1UX pIBHSIHb BUJHO, 11O CKOPOCThI3MEHEHisATeMIeparypu OT/0tB Oyab-sKii
TOYIll TUTA TUM BHUILE, YAM OUIbIIe 3HAYEHHS a. TOMy MOXXHa BBaXKaTH, IO
Koe(IIIEHT TeMIepaTypoOIPOBITHOCTI € MIPOI0 TEIJIOTHEPIIHHOI BIIACTUBOCTEHN
matepiany Tina. KoedilmieHT TeMmnepaTyponpoBiAHOCTI 3aJ€XHUTh TIIbKUA Bij
¢13uuHKX BracTHUBOCTEH peuoBuHH (C,p,A) I TOMy cam € Qi3uyHUM mapameTpoM
JTAHOI PEYOBHHH.

[Ilo6 oTrpumaTu pilIeHHS OTPUMAHUX PIBHSHB, BIAMOBIIHE KOHKPETHOMY
3aBlaHHI, Tpeba 10 LbOro pIBHAHHSA JOJATH MaTEeMaTUYHHUHA OMHUC MPUBATHUX
ocoOnuBOCTEM JaHOro 3aBiaHHsA. [li mpuBaTHI OCOONHMBOCTI HA3WBAKOTHCS
KpalloBuMU ymoBaMmu. o HMX BIZHOCATHCS: TEIUIOBHM CTaH Tila B MOYATKOBUH
MOMEHT 4acy (To4aTkoBi ymMoBH), ¢bopma, po3Mipu TijIa 1 OCOOIMBOCTI MPOIECY
TEIUI00OMIHY Ha HOTO KOpJIoHaX (IPaHUYHI YMOBH).

Hwxue OyayTh pO3TISHYTI TPOILECH CTAIliOHAPHOT TEIUIONPOBITHOCTI B
TBEPIUX TijaxX MPOCTUX (HOPM.

zk
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7.4 TenmaonpoBiAHICTB MJIOCKOT CTIHKI
oJHoIIapoBa cTiHa. PosrisHemo miocky cTiHky (puc. 1.3) ToBmuHOO O, 3
Koe(DIIiEHTOM TEIUIONPOBIAHOCTI A, Y K TeMIepaTrypa 3MiHIOEThCS JIUIIE B3JI0OBK
0ci X, HOpMaJIbHOT 10 11 MOBEPXHI.

3rigHo 13 3akoHOM Dyp'e B JaHOMY BHUITAJIKY q:—de/GX

PO AT er=Ter1-Ter2— TeMIepaTypHuii Harmip

R =06/A - TensioBMii omip CTIHKU
Ah

R
OTxe, NUIBHICTh TEIIOBOTO MOTOKY YEPe3 IUIOCKY CTIHKY IIPU TEIUIONPOBITHOCTI

q:



MPOIOpIIiiiHA TEMIIEPATYPHOMY HAIMOPy Ha CTIHII 1 00€pHEHO MPOMNopLiiHa ii
TEIUIOBOMY OIIODY.
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A HIUIBHICTH TETJIOBOTO MOTOKY Yepe3 MIOCKY MHOTOCIOMHYIOCTEHKY MPONOpIliiHa
CYMapHOMY TeMIIEpaTypHOMY Hamopy (pi3HUII TEMIEpaTyp Ha 30BHIMIHIX
MOBEPXHAX CTIHKK) 1 00€PHEHO MPOMNOpIIiiHA TOBHOT'O TEIJIOBOMY OMOPY CTIHKH,
PIBHOMY CYMi TEIJIOBUX OMOPIB 11 OKPEMHUX IIapiB.
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7.5 TennonpoBiAHICTS MUIIHAPUIHOT CTIHKH
JlinifiHa MUIBHICTH TEIIOBOTO MOTOKY Q Uepe3 MWIIHAPUYHY CTIHKY MPOIopIliiHa
TeMIlepaTypHOMY Hanopy Ha cTiHii ATct i o6epHeHo nponopuiiiHa ii JiHiitHOMY
TeroBomy onopy R.

Sxmo TpyOa TorkocTiHHA (8<< d1), TO KpUBU3HA CTIHKHM c1a00 BIIMBAE HA
3HAYCHHS JIHIKHOI MIJILHOCTI TEIJIOBOTO IMMOTOKY. B mboMy BUMIanKy s ii
BHU3HAYCHHS MOKHA BUKOPUCTOBYBATH 3aJICKHICTh, OTPUMAHY ISl TUIOCKOI CTIHKH.
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7.6 KonTaktHuii Teruiosuit Onip

Buie mpu anasnizi TemIonpoBiAHOCTI OararomapoBUx CTIHOK IpUiiMaocs
JOIYIIEHHS, 0 TeIJIOBHI KOHTAKT MK TOTHYHUMU TIOBEPXHSMU € 11€aTbHIM, 1
TOMY TEMIIepaTypH IIUX TOBEPXOHB OJTHAKOBI. Y pealbHUX YMOBaX Ha TIOBEPXHIi
OyIb-SIKOr0 MaTepiany 3aBXkIU € MIKPOCKOIIYHI HEPiBHOCTI. ToMy B MicIsx
3ITKHEHHS IOBEPXOHb KOHTAKT BiIOYBA€THCS TITBKH B OKPEMUX HEBEIMKUX 30HAX
(MaJIFOHOK), a 1HII1 AUISHKY TTOBEPXHI PO3/A1IEHI TOHKUM MPOIIApKOM MOBITps (200
1HIIOT 0 Ta3y) abo piauHU, SAKIIO TUIO 3aHYpEHE B piauHy. B pe3ynbTaTi nepegaya
TETUIOTH BiIOYBAa€ThCS YACTKOBO Yepe3 30HU (PaKTUIHOTO KOHTAKTY, a YaCTKOBO -
yepes razoBy abo piKy npomapok. Lle mpu3BoaAuTh 10 MOSIBU 10AaTKOBOTO
TEIJIOBOTO OTOPY B MICIII 3ITKHEHHS TTOBEepX0Hb,-K / BT). Rk 3a5exuts Bij
IPUPOJIH, YUCTOTH OOPOOKH 1 TBEPAOCTI KOHTAKTYIOUMX MOBEPXOHB. 3MEHIIEHHS Rk
MO’KHA JIOCSATTH HUIIXOM MOKPUTTS JOTUYHUX IOBEPXOHb M'IKUMH METalaMu
(Mo, 010BOM 1 1H.) AGO 3aCTOCYBaHHSM TOHKHX MPOKIAJIOK 3 M'SIKUX
TEIJIONPOBITHUX MaTepiaiiB. 3HaueHHs RKompenensoTcs mo JOCBITYCHUM JIaHUM.
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