INECTA I'JTABA
5.6. 3mepBaHe Ha TeMIieparypa

TemmnepaTypaTa Ha Tenara € BeIMYMHA, XapaKTepH3upalla CTeNeHTa Ha HarpsTOCT, KOSITO
ce ompenens OT BBTPENIHATA KWHETHYHA EHEPrusi Ha TOIUIMHHOTO [BM)KEHHE Ha
Monekynute. CremoBaTeTHO TeMmIepaTypara MOXeE Ja ce pasriexja KaTo YyCJIOBHA
CTaTHUCTUYECKAa BEJIMYMHA, TPABOMPONOPIIMOHATHA HA CpeJHATA KAUHETUYHA SHEepPTus Ha
MOJICKYJIMTE Ha TeNaTa.

Temneparypata He MoOxe Ja ObJe HU3MepeHa HEeNoCpencTBeHo. V3mepBaHeTo i
NPAKTUYECKH € BB3MOXKHO 10 METOJ]a Ha CPAaBHEHHETO Ha HarpsiBaHe Ha JBe Tela, NMpU
KOETO 3a CpaBHEHHME C€ H3IOJI3yBa OIpe/eeHO (U3NYECKO CBOICTBO, 3aBUCEIIO OT
TeMmIeparypara.

BemectBoTo, koeTo ce wu30upa 3a HW3MEpBaHE Ha TEMIEpaTypa, Cce€ Hapu4a
TEPMOMETPHYHO BELIECTBO, & HETOBUTE MapaMETPH, MO0 MPOMEHHUTE Ha KOUTO C€ ChAM 3a
W3MEHEHHETO Ha TeMIlepaTrypara, - TEPMOMETpPHYHA BEJIWYMHA, KAaTO TEPMOMETPHYHA
BEIMYMHA MOraT Ja Ce W3MOJ3YBaT pa3IMyHU (PU3MUECKH BEJIMYMHHU, KaTo: 00eM,
HaJIATaHe, eJIEeKTPUYECKO CBIPOTUBICHHE, JIMHEEH pa3Mep, TEepMOEIEKTPUUECKO
HaMpeXeHHue U JIp., KOUTO Ce U3MEHAT HEeMPEKbCHATO IO J]aJIeH 3aKOH.

Baxno ycnoBue 3a TemrnepaTypHUTE U3MEPBaHUS € HAJIMYUETO Ha TeMIlepaTypHa CKala.
Jo cw3maBanero Ha TepMoaumHamuuHaTa ckana /or  KenmBur mpes 1948 1./
TEMIIEPATYpPHUTE CKAJIM ca CTPOEHH, C MAJKU M3KIIOYEHHS IO €JUH U ChII HA4MH - Ha
JIBE€ TIOCTOSIHHU TOYKH C€ MPHUCBOSBA OMpPEEICHA YUCIIEHAa CTOMHOCT, a 3a OrPaHUYECHUS
[0 TO3M HMHTEpBaJI C€ IpUeMa, Y€ TepMOJMHAMHYHUTE CBOWCTBA Ha BEIIECTBOTO B
TEPMOMETHPA ca JIMHEHHO CBbP3aHH C TeMIlepaTypaTa, t:

t=kE+D ,3.6.1
kbaeTo K e koeHuIHIeHT Ha MPOonopLHuOHAIHOCT;
E - TepMoMeTprUHO CBONCTBO;
D - koHcTaHTA.

OnuThT MOKa3Ba obaue, ye ¢ U3MEHEHHE Ha TemrieparypaTta koepuueHTsT K ce MeHn,
IPU TOBA PA3JIUYHO 32 PA3IMYHUTE TepMOMETpHYHU BemiecTBa. C To3u QakT ce 00scHsABA
3all0 TEPMOMETPUTE C pa3IUYHM TEPMOMETPHUYHM BEUIECTBAa C paBHOMEpHa CKaja
MOKa3BaT NpH TEMIEPAaTypud pa3IM4YHU OT TE3HM Ha OCHOBHUTE TOYKH, Pa3TUYHHU
NoKaszaHus. TepMoauHAMUYHATA TEMIIEpaTypHa CKaja M0 WU3ThKHATUTE NMPUYUHU CTaBa
U3XOJHA 3a Ch3JaBaHE HA TEMIIEPaTypHHU CKaJId, HE3aBUCEIIM OT CBOMCTBaTa Ha
TEPMOMETPUYHOTO BEILECTBO.

TepMOI[I/IHaMI/I‘{HaTa CKaJla € ThKIACCTBCHA HAa CKajlaTa Ha HACAJIHHUA a3 HU3rpaacHa Ha
3aBUCUMOCTTAa Ha HAJKITAaHCTO Ha ras3a OT TEMIICpaTyparta. 3aKoHUTE 3a U3MEHEHUE Ha
HaAJITaHCTO OT TEMIICPATypaTa 3a pCaJJHUTC I'a30BC CC OTKIIOHABAT OT TC3U 3a UACAJTHUTC,
HO IIOIMPABKUTC 3a OTKJIIOHCHHUCTO Ca MaJIKu W MOrar na 6’L,Z[aT OMpCACIICHU C TojiIMa



TOYHOCT. TaKa, OHCHHBaﬁKH PasSmMUpPCHUCTO Ha PCATIHHUTC TIa30BU U B’bBe)K,Z[afIKH
IMOoIpaBKHU, MOKE Jla CC OIIPCACIIN TEMIICPATypaTa 110 TCPMOJUHAMNYHATA CKaJia.

Ha 0Gazara na tepmoamnamuunata ckana, VIII ['eHepanHa koHbepeHIMS MO MEpPKU H
termiky /1933 1./ BeBexkna MexayHapoaHata temneparypHa ckana /MTC/. OcHoBHU
noctosiHHU Touku Ha MTC U mpUCBOEHHWTE UM UYKCIIOBU 3HAYEHUs Ha TemIepaTrypara
npu HopMaitHO atMochepHo Haisirane /101325 Pa/ ca cnenuaure:

- Touka Ha Kunene Ha xkucnopona — 182,97°C

- Touka Ha TorneHe Ha ieaa — 0,000°C

- TOYKa Ha KumeHe Ha Bojara — 100,000°C

- TOUKa Ha KuIeHe Ha cspara — 444,60°C

- TOYKa Ha BTBBPsABaHe Ha cpedpoTto — 960,5°C

- TOYKa Ha BTBBpAsiBaHe Ha 351atoTo — 1063,0°C

B 1948 r. MTC Ouna npepasriieiana U IPUBEICHA B CbOTBETCTBUE ChC ChCTOSTHUETO Ha
3HaHUATa B TO3M MOMeEHT. IIpe3 1960 r. MexayHaponHUAT KOMUTET MO MEPKU U
TErNIWIKKA TMpUeMa KOPUTHMPAHHUTE 3HAUYECHUsI HAa TeMIlepaTypHara ckajga oT 1948 r. u
YIBBpXKAaBa T.H. MeXIyHapoJHa TMpakTHUecka TemmeparypHa ckama /MIITC/.
[Tocnennara xopekuus e u3BbpiieHa npe3 1968 r. u ckanara ce o3nauara ¢ MIITC-68.

Temneparypara no MTC-68 ce o3nauaBa B llemsueBu rpagycu - °C. 3a
TepMOJMHAMHUYHAaTa ckaia Ha KenBuH TemnepaTtypara ce o3HauyaBa cbc cuMBoia T, Kato
YHUCJIOBOTO 3HAYEHUE Ce MPUIpPYKaBa CbC 3HaKa - K.

Metoaute 3a U3MEpBaHE Ha TEMIIEpaTypa C€ pa3lessAT Ha JBE TPYNH: KOHTAKTHH U
Oe3koHTakTHU. [Ipu KOHTaKTHUTE MeTOaM OOMSHATa Ha EHEprusi MEXIy cpenata u
TEPMOMETPHYHOTO BEIIECTBO CTaBa 4Ype3 TOILIONPOBOJMMOCT, a MPH OE3KOHTAKTHHUTE -
4pe3 paauanys U TOIIMHHO U3ThYBaHE.

3.6.1. KonTakTHH METO/IM 3a U3MEpPBAHE HA TEMIIEPaTypH.

Ot KoHTakTHHTE METOOM 3a MU3MEpBaHE Ha TEMIIEpaTypa B IMpaKTUKATa ca HAMEPUIHN
NPWIOKEHUE  CJIEIHUTE YCTPOICTBA: TEPMOMHAMUKATOPH, TEYHOCTHU  CTBHKICHHU
TEPMOMETPU U MAHOMETPUYHU TEPMOMETPH.

TepMouHIUKATOPHUTE Ca IOKPUTHSI, KOUTO NMPUTEKABAT CIOCOOHOCTTA PSA3KO J1a U3MEHST
[[BE€Ta CU NPU CTPOTO ONpeJiesieHa TeMIepaTypa, HapuyaHa KpUTHYHA WM TeMIepaTrypa
Ha [pexo/a.

JlocroiiHCTBaTa Ha MHIUKATOPUTE, KAaTO CPEACTBA 3a M3MEPBAHE HA TEMIEpATypu ca
CIEIHUTE; HE Ca MOIOKEHU Ha BIUSHUETO HA CTATUYECKO E€JIEKTPUUECTBO; HE U3UCKBAT
crienyangHa M CKbIIOCTpYyBallla M3MEpBaTellHa araparypa; I03BOJIABAT Ja Ce HM3MepBa
TeMmrepaTypaTa B TPYAHOJOCTBIIHM MOBBPXHOCTU IMPAKTHUUECKU C MPOU3BOJIHA (opma,
HE3aBUCUMO OT MECTOIOJIOKEHHETO Ha JeTaiia, BKIIOYMTEIHO M Ha JBHXKCINU CE C
IIPOMU3BOJIHA CKOPOCT; MOrar Jia U3MepBaT TeMIIEpaTypa Ha W3ZENus, HaMUPAIlH CE IO
HAIIPEIKEHUE, 110 Bb3I€HCTBUETO Ha BUCOKU U CBPBXBUCOKH YECTOTH;



JlaBaT BB3MOKHOCT Ja C€ H3MepBa TeMIlepaTypa B HEOTPAHMYEHO YHUCIO TOYKHU
/A3MepBaHe Ha TEMIIEPaTypHU MOJeTa/.

HenocraThk Ha KOHTpOJa C TEPMOMHIMKATOPU €, Y€ CE MHAMKUpA TemreparypaTa Ha
MpeMUHAJI MOMEHT /Clie]] 3aBbpIIBaHe HA U3MUTAHUETO/ M TIPH TOBA CAMO MaKCHMaTHOTO
¥ 3HaUEHUE.

B TeuHOoCTHHTE CTBKIEHH TEPMOMETPU M3MEPBAHETO HA TEMIIEpaTypara ceé OCHOBaBa Ha
pa3nuyHus KOe(PUIMEHT Ha TOIUIMHHO pa3lIMpEeHHe HAa TEYHOCTTAa U ChJa B KOWTO ce
HaMmupa.

TepMOMETBPBT C€ CBCTOM OT CTHKICH OaloH, KamwsipHa TpPHOMYKAa M 3armaceH
pesepBoap.

TepMOMETpHYHOTO BELIECTBO 3ambjBa pe3epBoapa, OaloHa M YACTHYHO KamWisipHaTa
TppOa. [IpocTpaHCTBOTO B KamwispHaTa TpbOa HaJ CTHIOAa TEYHOCT TpsOBa na ce
3albJIHU C BB3/IyX WJIM MHEPTEH ra3, Taka 4ye Ja He ce JOCTUTHE J0 KUIIEHE Ha TEYHOCTTa,
JOpU U TpU MpelenHa TeMmrmepaTypa. TemmepaTypara ce OTYMTAa MO BHCOYMHATa Ha
HUBOTO B KalMJIsipHaTa Tpboa.

Karo TepmMoMeTpUyHO BeIIECTBO Hail-yecTo ce M3IOJI3yBa KHUBAK U €TUJIOB alKOXOJI, a
HO-PSIIKO TEHTOH M Toiyosl. Hall-mmmpoko mpuiokeHue ca MOJy4YHJId >KUBAYHUTE
CTBHKJIIEHH TEPMOMETPH, KOUTO B CPABHEHHE C TEPMOMETPUTE, 3aI'BJIHEHU C OpraHu4yHa
TEYHOCT, HMMAaT 3HAYUTCIHH MPEIUMCTBa TO-TOMSIM OO0XBaT Ha W3MEpBaHE Ha
TeMIlepaTypara, B KOWTO KUBAaKbT OCTaBa TEUEH, KUBAKBT HE MOKPH CTHKJIOTO U ap. [Ipu
HOpMAJIHO aTMOC(EpHO HaJsiTaHe JKUBAKbT C€ HAMHpA B TEYHO CBHCTOSHUE OT - 38 10
356°C, a c moBuUIlIaBaHe Ha HAJISITAHETO rOpHATA I'PaHMIlA 3HAUUTEITHO CE MTOBUIIIABA, KaTO
Hanpumep npu 20 MPa ctura no 500°C. U3BecTeH HEAOCTATHK HA KUBAaKa € MAaJIKUST
cpelieH TeMieparypeH KoeduireHT Ha pasmmperwe /0.18.107k.

CTBKIICHUTE TEPMOMETPH C OPTAHUYHO TEPMOMETPUYHO BEIIECTBO C MAJIKH M3KIFOUCHUS
ca MpeAHa3HauYeHU MPEeIMMHO 3a U3MEpBaHe Ha HUCKHU Temneparypu - oT -100 go +60°C.
[TpequMCTBOTO MM IO OTHOIICHHE Ha )KMBAYHUTE CE M3pa3siBa B OJIM30 6 MBTU MO-TOJISM
TeMIIepaTypeH KOe(HUIIHMEHT Ha pa3IupeHue.

CTBKJIEHUTE TEYHOCTHM TEPMOMETPH, B 3aBUCHUMOCT OT IpeJHa3HAUYEHUETO Morar ja
ObIaT paslereHu Ha CIEAHHUTE rpynu: odpasnosu /3a npenaBane Ha MIITC ot eramona
Ha pa0OTHHUTE CPEICTBA 3a M3MEpBaHe/; JaOOPATOPHU /C TOBHIIEHA TOYHOCT/ M ChC
crienuaiHo npeaHasHadenue; Texaunuecku /BJIC 11055-73/ mereoposiornuecku, OUTOBH
u JIp.

Karo o6pasmoBu ce wusnomsysar cieanute cTbkieHn Tepmomerpu /BJIC 10248-72/:
KUBaYHU TepMoMeTpu 1-Bu paspsan /ot -55 go 0°C/ ¢ MakCUMaJIHO JOMYCTUMa TpeliKa
0or=2/0.07-0.01/°C , ’uBa4HN paBHOJEITHH TepMoMeTpu 1-Bu paspsn /ot 0 mo + 600°C/
¢ Oupon = £/0.002 — 0.2/ °C; xwuBaunu /-30 - 0°C/ m xmBauHo-tamueBm /-55 - 0°C/
TEPMOMETPH 2-pH paspsia ¢ Oy; = /0.2 — 0.1/°C; 2-po paspsaau xuBaunu /0+£630/,



TEPMOMETPH C Oyon = +/0.01 - 1/°C 1 )UBa4HU TEPMOMETPH C MPOMEHJIMBO HambiBaHe /0
- 150°C/ ¢ 040n = £/0.004 — 0.1/°C; tperopazpsuan TepmomeTpu /0 - 630°C/ ¢ Opon =
+/0.1-3/°C.

B 3aBHCHMOCT OT M3IIBIIHEHUETO HA CKajlaTa ce pasiarn4yaBaT IPbYKOBUIHU U TCPMOMCTPHU
C BJIOKCHaA CKalia.

B 3aBucuMoct oT ¢dopmaTa Ha JOTHATa MM YacT C€ pPa3IM4aBaT MpPaBU M BIJOBH
TepMOMeTpH. PazmepuTe Ha CTHKICHUTE TEXHUYECKH TEPMOMETPH, MPABH M BIIIOBH, Ca
pernamentupanu ot bJIC 11055-73.

TexHuueckuTe TEPMOMETPU C€ TpagyHpar U MpoBepsBaT NpHU IMOTAISHE Ha IslaTa UM
JIOJTHA YacT, €TO 3all0 NMPH H3MEPBAHUS B EKCIUIOATAIIHOHHH YCIOBHUS TEPMOMETHPHT
TpsiOBa ja ObJe MOTOIEH Ha Chllata AbI00YMHA. B mpOTHMBEH ciydail B MOKa3aHUATA
TpsiOBa /1a ce BHECE KOPEKITHSI.

Axo TEPMOMCTBPBHT € IpadyrHpaH 3a II'BJIHO IIOTAIIIHEC, a CC M3IO0JI3yBa 3a YaCTUYHO
MOTAaIlsIHE, TO ITOIIPpaBKaTa 3a HCIIOTOIIICMUS CT’bJ'I6 C€ N34ucisiBa 110 (bopMynaTa

K, =ny(t,, —t,) 3.6.2.
KBACTO N € AbJDKWMHATA HAa HCIIOTOIIAEMUA CT’bJ'I6, mm; vy - KOG(l)I/II_II/IeHT Ha OTHOCHUTCJIIHO
TOIINIMHHO Pa3mMUpPCHUC HAa TCPMOMCTpHUIHATA TCHHOCT, tTH - HeﬁCTBHTCHHa CTOMHOCT Ha
TEMIICpaTypara, tF - Cp€aHa TEMIICpAaTypa Ha HCIIOTOIIACMU A CT’bJ'I6.

AKO TepMOMETBHPHT € TpaJyHpaH IMPH YaCTHYHO MOTAIsTHE TOW ce HW3IMON3yBa MpHU
NpeJBU/ICHAaTa JbIOOYMHA HA TOTAlsHE M aKo CPEJHAaTa TEMIEpaTypa Ha MOTONEHHS
CTHIG /t F / e OTIIMYaBa OT HOMHHAIHATA TEMIIEpaTypa /t f/ OCOYeHa OT TePMOMETHpA,
TO TIOTIpaBKaTa Ha HEMOTOIIEHUS ChJI CE U3UHCIISABA TT0 popMysara

K, =nylt, -1.) ,3.6.3.
[TocodeHnuTe MOMPaBKK UMAT OIIE MO-TOISIMO 3HAUEHUE TIPU TEPMOMETPHUTE C OpraHUYHA
TEPMOMETPHYHA TEYHOCT.

[lpyHIMIIBT Ha [eicTBME HA MaHOMETPUYHHUTE TEPMOMETPU C€ OCHOBaBa Ha
3aBHCHMOCTTA Ha HaJSITAHETO /Wi o0ema/ Ha pabOTHOTO BEIIECTBO B 3aTBOPEHA CHCTEMA
OT TeMIeparypara.

3aTBopeHaTa cUCTeMa Ha ypela ce ChCTOM OT TepMOmpueMHHUK /¢wur. 3.6.1/ kanunspHa
TppOMUYKa 2 W MaHOMETpUYHA NpPYKMHA 3, KOSITO IOCPEACTBOM JIOCTOBA CHUCTEMa
BB3/ICHICTBYBA Ha CTpEJIKATa /M MHCeNa/.

B 3aBucumocT OT BHIa Ha pabOTHOTO BEMIECTBO, 3AITBJIBAIIO TEPMOIPHUEMHHUKA,
MaHOMETpUYHUTE TepMoMeTpH ce noapasaenst /bJAC 10712-73/ na:
1. 'a30BH, B KOUTO IIsJ1aTa H3MEPHUTEIIHA CUCTEMA € 3aITbIHEHa C HHEPTEH ras.
2. TedHOCTH, B KOUTO U3MEPHUTEIHATA CHCTEMA € 3aIIbJIHEHA C TEYHOCT.
3. IlapoTeyHOCTHH, B KOUTO TEPMOOAIOHBT € 3all'bIHEH YACTHUYHO C TEYHOCT C
HUCKa TemIleparypa Ha KUIEHE M YaCTHYHO C HEHHUTE HACUTCHHM IMapH, a



KalmJIApbhT U MAHOMETBPBT - C HACUTCHU IMAapXW HAa TCYHOCTTA HJIM CbC CIICHUAJIHA
pPasaciIMTECIIHa TCUYHOCT.

l

®ur.3.6.1. MaHOMETpUYEH TEPMOMETHP

[IpenuMcTBO Ha MaHOMETPUYHHUTE TEPMOMETPUM € CpPAaBHUTEIHO MpOcTata WM
KOHCTPYKLHMSA, BB3MOXHOCTTAa 3a JAMCTAaHLIMOHHO MH3MEPBAaHE HaA TeMIeparypara H
BB3MOHOCTTA 33 PETUCTPALIAS] HA TEXHUTE ITOKA3aHMS.

HGI[OCTaT'bK Ha MAaHOMETPHUYHUTE TCPMOMETPU Ca CPABHUTCIIHO HUCKATa UM TOYHOCT Ha
HU3MEPBAHE, OTHOCHUTCIHO KbCOTO Pa3CTOAHHC Ha JUCTAHIOWMOHHOTO IIPCJAaBaHC Ha
JAaHHUTC, TPYAHUAT PEMOHT IIPU pa3XCPMCTU3NPAHEC Ha CUCTEMATA.

B razoBute MaHOMETPHUYHU TEPMOMETPH KaTO TEPMOMETPHYHO BEIIECTBO CE€ HM3MOJ3yBa
a30T, B TEYHOCTUTE TEPMOMETPH — JKMBAaK, IO-PSIKO C€ M3MOJI3YyBaT OpPraHHYHH
TEYHOCTH, KaTO METHJIOB CIIUPT U KCWIION. B maporedHocTHHTE, pazHOOOpa3HeTo € mo-
roJsiIMO — XJIOpMETHJI, areToH, OeH3on u np. Karto OydepHa TedHOCT HpH TAX Ce
U3M0J13yBa Hall-4ecTO TIMIIEPUH B CMEC C METHJIOB aJIKOXOJI FJTH BOJIA.

I/I3MepI/ITeJ'IHaTa CUCTCMA IIPpH TCYHOCTHUTEC TCPMOMCETPHU CC 3allbjJiBa C TCPMOMCTPHUIHO
BCIICCTBO IIOA HAJMAraHe, C M1 Ja C¢€ HaMald TIpelKkara OT H3MCHCHHUCTO Ha
XUAPOCTATUYHOTO HAJKTaHEC HAa TCUHOCTTA.

B'pry IMOKa3aHuATa Ha TCHHOCTHUTC MAHOMETPHUYHHU TECPMOMETPU IMO-TOJIAMO BIMSAHHEC
OKa3Ba HM3MCHCHHECTO Ha TEMIICpaTyparTa Ha OKOJIHATa Cpela. 3a HamansgBaHe Ha
TEMIICPpATypHaTa IpC€luiKa B PA3JIMYHHUTC KOHCTPYKLIUU TCPMOMCTPHU Ca B3CTHU PA3JINYHHU
MCPKH KAaTO YBCJIMYAaBAHC Ha obeMa Ha TepM06an0Ha, HaMaJIsIBAHC Ha CCUYCHHCTO Ha
Kanujipa, U3I0JI3yBaHE Ha CIICHWaJIHU KOMIICHCAIMOHHW CUCTECMU U JIP.

B maporedyHOCTHHTE MaHOMETPHYHH TEPMOMETPH € BB3MOYKHA MOsSBaTa Ha CICIHUTE
TPEUIKU - XUIPOCTaTUYHA /CHIO KAKTO MPU TEYHOCTHUTE/ M OapoMeTpudHa, B pe3yiTaT
Ha KonebaHmero Ha arMocepHOTO HamsraHe. Tyk TemmepaTypHaTa Tpelika e
HEe3HAYHWTeNHa, MOpaau NpepaslpelelieHneTo MeXay TeyHarta W mapHata ¢asza, 0e3
CBILECTBEHO JIa CE U3MEHS HAJSITAHETO OT TEeMIIepaTypaTa Ha OKOJIHATa cpeja.



TeMnepaTypHaTa I'pellKa B ra30BUTC TCPMOMCTPH OT UIBMCHCHHUCTO HAa TEMIICpATypaTa Ha
OKOJIHAaTa cpecaa € Hali-roiasama. 3a Ja C€ HaMaJIu Ta3u I'pCllKa, YBCINYaBaT C€ PasMCPUTEC
Ha TepM06an0Ha " CC HaMaJIsIBa CCUCHHUETO HaA KalluJsapa.

[IpakTHueckn camo cKajgara Ha IAapOTEYHOCTHUTE TEPMOMETPH € HEpPaBHOMEpHA, B
CIIE/ICTBHICE Ha HEIMHEHHOTO CHOTHOLICHHWE MEXIy TeMIlepaTrypaTa Ha KUIEHE WU
HAJIATAaHETO B CUCTEMATa.

3.6.2. be3KOHTaKTHU METOM 3a U3MEPBaHE HAa TEMIIEpaTypa.

be3koHTakTHUTE METOIU 3a HU3MCPBAHC Ha TEMIICpaTypa C€ OCHOBAaBAT Ha 3aKOHUTC Ha
TOIINIMHHOTO HU3JIbYBAHC Ha TCJ1aTa.

Harperure Tena w3mpuBaT JIBUMCTA €HEPrHsS BBHB BUJ HA CIEKTPOMArHUTHH BBIHH C
paznuuHa ObipkuHA. [lpu cpaBHUTENnHO HuckH TemmepaTypu, 10 500°C, ocHOBHO ce
n3npuBaT uH(ppadepBerute pun. C yBETMUaBaHETO Ha TEMIEpaTypara, MBETHT Ha
TeNaTa ce M3MEHs, OT ThbMHO YEPBEH 10 OsUI, ChIbpXKAll BCUYKH BBIHU HA BUAUMUS
CIEKTBP.

OT GEe3KOHTAKTHUTE METOJAW 32 M3MEpBaHE Ha TEMIEpaTypd HaH-TOJSIMO MPAKTHYECKO
NPUIOKEHHE UMaT METOJMTE, B OCHOBAaTa HAa KOMTO Ca 3aJieTHAJN 3aKOHUTE 32 TOILIMHHO
U3TbYBaHE Ha a0CONIOTHO 4YepHO Tsuio. ToBa € TakoBa TS0, KOETO MOTIBIIA IIeIHS
HacoyeH KbM Hero pajManuoHeH MOTOK U ChOTBETHO M3JIBYBA MPH J13JICHA TeMIepaTypa
MaKCHUMallHa eHEprusi. YpeauTe pa3padoTeHH Bb3 OCHOBA Ha OE3KOHTAKTHUTE METOAM 32
M3MEpBaHE Ha TeMIepaTypH, c€ Hapu4aT MUPOMEeTpu. B mupomeTpusita, KaTo mapamersp,
XapakTepu3upanl TOIUIMHHOTO W3IbYBAHE Ha TellaTa, Ce IMpHeMa eHepreTuyHara
CBETJIMHA /M3TbYEHOCT/ U EHEepreTUYHATa IPKOCT /IBUUCTOCT/.

[lon meiIHA eHepreTMYHa CBETIMHHOCT Ha HAarpeTUTe Tela ce pa3dupa mbiIHATa
/MHTeTpaiHa/ TOBBPXHOCT HA TIOTOKA JTHYUCTA €HEPIHs, T.€.

E(T) =}E(/\,T)d)\ ,3.6.4.

kbreto E(T) e mbiHATA CGHEPreTHdYHa CBETIHMHHOCT IpH Temmeparypa T, W/m? A -

IBIDKUHA Ha CBETJIMHHATa BBJIHA, m; E/ A , T / -cnekTpaiiHa eHepreTiyHa CBETIMHHOCT,
3

W/m’.

EHepFCTI/I‘{HaTa APKOCT Ha TCJIaTa B JAaJACHO HAIPABJICHUC CC Hapu4da MOIIHOCTTAa Ha
HU3JTbYBAHC Ha IIJIOII C €AWHUIOA JIMIC, HOPMaJIHA Ha IMOCOKATa, B KOATO CC pa3rjiciKaa
JIBYCHUCTO.

J(7) =}J(A,T)d)\ ,3.6.5.

kpaero J(T)e mbanara enepretmuna sipkoct npu temmeparypa T; J(A,T)-crekrpanHara
€HEpreTU4Ha SIPKOCT.



EHepFCTI/IIIHaTa APKOCT € OCHOBCH IIapaMETbp, HCEMOCPCACTBCHO BB3IPUEMAH OT
YOBCHIKOTO OKO, a CbIIO OT BCHYKH IHPOMCETPHU, HU3MCPBAIMU TEMIICpATypaTa II0
TOIIJIMHHOTO M3JIBYBAaHC.

Benuku pe€aJIHU TCJia IO CTCIICHTA Ha IMOIIbINAHC Ha JIbYHUCTAaTa CHEPruA C€ pasjindaBarT
OT YCPHOTO TAJIO H HMAT KOC(i)I/IL[I/ICHT Ha IIOIJIbIIAHC IIO-MaJIbK OT CAWMHHIIA.
H3J’IT)‘IB3.H_[3.T3. CIOCOOHOCT Ha PCAaTHUTEC TCJIa CHIIO CC pa3jindaBa OT Ta3W Ha a0bCOIOTHO
YCPHOTO TAJIO U MOXKEC Oa 6’5,[[6 XapaKTCpu3rpaHa € IM'bJICH UKW CIICKTPAJICH KOe(i)I/ILII/IeHT
Ha U3JI1b4YBaHC.

[IpaHMIAT KOG(l)I/IL[I/IeHT Ha HU3JIBbYBAHC &; € MIApPKaA, ONpPCACIAIa YacTTa OT II'bJIHATa
CHEPI'HA Ha a0COJIIOTHO YCPHO TAJI0, KOETO U3JIbUBa PCAJIHOTO TAJIO, T.C.

.= E'?(—T) ,5.6.6.

o(T)

AHaJ'IOl"I/I‘{HO MOXE Oda C€ (bopMan/Ipa CIICKTpAJIHUA KOC(i)I/IL[I/ICHT Ha H3JIbYBAHC, HO 3a
OonpeaciiCHa IbJDKMHA Ha BbJIHATA HA U3JITbYBAHC.

Koedunuenture Ha U3IbUBaHe €; U €, 3aBHCAT OT BELIECTBOTO Ha TelaTa, ChCTOSHUETO
Ha TAXHATa MOBBPXHOCT M TeMIleparypara UM. Thil KaTo M3mbyBaTeNHATa CIOCOOHOCT
3aBHUCU OT UHJIUBUAYAJHUTE OCOOCHOCTH Ha peaTHUTE Teja, He00X0AUMO € IMUPOMETPUTE
Ja ce Tpaayupar IO HW3TbYBAHETO Ha a0CONIOTHO 4YepHO Tsu0. V3nmon3yBaiku
NUPOMETPUTE 3a H3MEpPBAHE Ha TeMIepaTypara Ha peajHU Tela, HUE IOIydaBaMme
CTOMHOCTH Ha TEMIIEpAaTypuTe pa3iMuHU OT JACUCTBUTEIHATA TEMIIEpaTypa Ha NaJACHOTO
Ts10. Te3u Temneparypu ca yCIOBHHU.

TemneparypuTe Ha HarpeTHTe Teja MO OE3KOHTAKTHUS METOJ C€ HM3MEpBaT B TPH
HANpaBJICHHUS: WHTETPAIHO W3bYBAHE /pAJMAIMOHEH METOJ/; MOHOXPOMATHYHO
M3IIBYBAHE /SIPKOCTEH METOJI/ ¥ IIBETOBH METO/.

ITo-romsmo MMPUIIOKCHUE Ca HAMCPHIIM IIBbPBUTC ABAa MCTOZA, JOKATO TPETUAT MCTOL € C
OTPpaHHUYCHO IPUITOKCHHUC.

3.6.3. PagnanuoHHU MUPOMETPHU

B mmpomerpute OT TO3M THI, IBIHATa MOIIHOCT HA H3TbYBaHE C€ BB3NpPUEMA OT
TOIUIOYYBCTBUTEITHH  €IIEMEHTH  /OOMKHOBEHO  TepMOMAaTepuu/  MPEABAPUTEITHO
rpagylpaHu MO U3TbYBAHETO Ha aOCONOTHO YepHO Tsuio. [lopaau ToBa, Te3u ypeau ce
HApU4aT OlIe ¥ MHUPOMETPU Ha IMBIHOTO M3Tb4BaHe. M3puBaHaTa TOIUIMHHA CHEPTUs Ce
BB3MpHeMa M (OKYCHpa BBPXY UYBCTBUTEIHHUS €JIEMEHT OT OITHYECKa CHUCTEMA.
®dokycupaHeTo MOXKE Jla CTaHe KakKTO C Jella, Taka M ChC CHOMpATENTHO BIHOHATO
OTJIe/1alo.

B kauecTBoTO Ha mpeoOpasyBaTelM Ha TeMIlepaTypara B EIEKTPHUYECKH CHTHAIH, B
paaMallMOHHUTE NHPOMETPH C€  M3MOJBYBaT  TEPMOJIBOWKH  TEPMOPE3UCTOPH,
doronpeoOpazyBaTenu 1 JPYyTH.



Haii-uecto ce H3I10JI3yBaT TepMOHBOﬁKH, KaTo 3a Mo-rojrsiMa 4YyBCTBUTCIHOCT TC CC
CBBP3BAT IMMOCJICAOBATCIIHO B O6IJ_[a BCpHUra.

OmpocreHa cxema Ha paJHaIioOHeH MUPOMETHD € MmokazaHa Ha ¢ur. 3.6.2. [lupoMeTbpbT
ce ChCTOM OT ONTHYHA CHCTEMa C II'bPBUYEH NpeoOpa3yBaTel M HU3MEPHUTETICH Ypea.
[Tonmydyenara oT o0ekTa Ha U3MEPBaHE JIBUUCTA EHEePIus ce HacouBa OT 00eKkTuBa 1 KbM
TUIOCKOCTTA, B KOSITO JIEKAT PaOOTHUTE Kpauilla Ha TEPMOJBOMKHUTE OT TePMOOATEePHITA.
3a Haco4BaHEe HA JILYUTE KbM pabOTHATA MOBBPXHOCT HA MpeoOpa3yBaTes ce MOCTaBs U
onennmata 2. OxymsipbT 4 ce HU3MON3yBa 3a HACOYBAaHE HA ONTHYHATA CHCTEMA U
npeoOpa3yBaTtelisi KbM TOYKara OT OOeKTa, YMATO TeMIleparypa TpsOBa mga Obnae
u3MepBaHa. PesuctopbT 5, myHTHpam TepMoOarepusta, € IpeAHa3HaYeH 3a
KOMIICHCHpaHe Ha Tpellkara OT MPOMsHa Ha TeMIlepaTypara Ha HepaOOTHHUTE Kpaulla Ha
tepMmojBoiikuTe. Tol ce m3paboTBa OT MeleH NpoBOAHHMK. Karo mpeobOpasyBaTen ce
M3IMOJI3yBa OaTtepusi OT TepMOJBOMKa 3Be3ngoobOpazeH Tum /dur. 3.6.3/. — Topemntute
CIIOWKH Ha TEPMOJBOMKHTE 2 ca M3pabOTeHH KAaTO CEKTOPH, a CBOOOJHHTE Kpaulla ce
3aBapsiBaT KbM IUIaCTUHKWATE 1, cBbp3aHuW upe3 npbcTeHa 3. Temmeparypata Ha
cBOOOTHUTE Kpauilla Ha TEPMOJIBOMKUTE € OJIM3Ka 70 Ta3H Ha KOpITyca.

PanpnanionHuTe MUpOMETPHU ce U3MOJ3YyBaT 3a U3MepBaHe Ha Temmeparypu ot 100 mo
4000° C.
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¢wur.3.6.2. PaguaniioHeH MUPOMETHP ®wur.3.6.4. TepmobaTepus

B wMeramypruuHaTta OPOMHUIUIEHOCT HAMHUpPAT IPUIOKEHUE OLIE UM IUPOMETPUTE 3a
CIIEKTpPaJIHO OTHOLIEHUE. Te ce OCHOBaBaT Ha METO/A 32 CPaBHSABAHE HA UHTEH3UBHOCTTA
Ha U3bUBAHE HA JIBE IbJDKUHU Ha BBJIHUTE B TPAHULIUTE HA BUANMMUS CIEKTHP.

3.6.4. SIpKOCTHH TUPOMETPHU.

[Ipn sApKOCTHHTE NTUPOMETPU C€ U3MNOJA3yBa NPUHIUIOBT HAa CpaBHEHHE Ha
MHTEH3UBHOCTTA HAa M3TbYBAHE HA M3CJEIBAHOTO TAJIO C MHTEH3MBHOCTTA HA U3JIbUBAHE
Ha U3TOYHHUK, [IPEIBAPUTEIIHO IPAIyUPaH MO U3IBUYBAHETO Ha a0COIIOTHO YEPHO TSJIO.

Haii-ronsiMmo mpuiokXeHHue ca HaMEepHIIU SIPKOCTHUTE MUPOMETPH C MPOMEHJIHBA SIPKOCT
Ha eTaJloHHUS u3rbuBateln /¢ur.3.6.4./. [Ipu TO3u MUPOMETHP APKOCTTA HA M3CIIEIBAHUS
00eKT ce CpaBHsBa C SIPKOCTTa Ha HUIIKaTa OT eTaJoHHara jamma l. SlpkocTTa BBHB
BCHYKM TOYKM HAa HUINKATAa € €IHAKBa M MOXE Ja Ce peryimpa 4pe3 peocrara 2.



OO0eKkTHUBBT 6 ce HACOYBA KbM HU3CJICABaHUA 00€eKT TakKa, 4c I/1306pa)K€HI/I€TO Ha HarpsaToTo
TAJIO0 U HUIIIKAaTa Ha (bOTOMeTpI/I‘IHaTa JJaMIIia [ia C€ IoJiydatT B €JHa IIJIOCKOCT.

3a OChUIECTBABAHETO HA Ta3W OIEpalus CHOCOOCTBYBAT MOMOIIHUAT OOCKTHB 3 U
OKYJSAPBT 4. OUITBHPBT 5 MPOIyCcKa CBETVIMHHHU JIBYU C ONIpEAEIeHa AbJDKUHA, M10-ToJsiMa

ot 0.62 pm.

®ur.3.6.4. AprocTeH TUPOMETHP.

Upe3z u3MeHeHHe Ha 3axpaHBallMsg TOK Ha (OTOMETpHYHATa JiamMma ce IOoJy4aBa
CHBIIAJICHHE MEXIY SIPKOCTHTE Ha HUILKATa U u3cneaBanus ooext. [Ipu ToBa cpBIageHne
B OKyJsipa Ha NHUPOMEThpa c€ Ha0onaBa KapTWHATa Moka3aHa Ha ¢ur. 3.6.5.a.
[Tonoxxenue "0" CHOTBETCTBYBA Ha MO-TOJISIMA IPKOCT HA HUIIIKATA, a MOJIoKeHue "B" - Ha

o-rojisiMa AApKOCT Ha U3CJICABAHUA 00€EKT.

C noMomira Ha ApKOCTHUTE MUPOMETPH MOraT ja ce u3mepnar temmneparypu ot 800 1o
10 000°C. KaTto HemocTaTbhlli Ha TE3W MUPOMETPU MOTAT Jia C€ MOcoYaT CyOeKTUBHOCTTA
IIPU OIICHKA Ha Pe3yATaTuTe OT U3MEpPBAHUATA U JIMIICATa HA Bb3MOXKHOCT 3a 3allliCBaHe

Ha IIOKa3zaHuATa U MPCJAaBaHCTO UM Ha pa3CTOSHUC.
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¢wur. 3.6.5. Expan Ha TUPOMETHD.



