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ABTOPCKOE NMPaBo, rapaHTUs 1 OTBETCTBEHHOCTb

Marepuan faHHOrO pyKOBOACTBA 3alLyiLEH aBTOPCKUM MpaBoM. Bce mpaBa npuHazyiexaT UCKMIOHUTENbHO
komnakvn Testo AG. Matepuan pyKOBOACTBA 3anpeluaetcs My6iukoBaTb B APYTUX KOMMEPYECKUX
VICTOYHUKAX, BUTIOU3MEHSITb M UCMONb30BATD B LIEMISIX, OTMYHBIX OT NPeAnonaraeMbix A1 nob3osatens
uenei, 6e3 NpeaBapuTENbHOMO NUCLMEHHOTO CornalueHmns komnaxum Testo AG.

Marepuan faHHOro PYKOBOACTBA COCTABMSUICA O4YeHb TLATENbHO. TeM He MeHee, MPeAoCTaBleHHas
MHpOPMALMs He UMeeT 00s3aTenbHOil Cuitbl, 1 komnatus Testo AG ocTaensieT 3a coboit npaBo BHOCUTb
V3MEHEHUs W [OMOMHEHMs B [IAHHOE PYKOBOACTBO. Testo AG He [AeT rapaHTUM OTHOCUTENBHO
KOPPEKTHOCTU WIW MOMHOTI MPESOCTABNEHHOT0 Marepuania. OTBETCTBEHHOCTb, CBA3AHHAsS C MIOGLIMK
acnekTamMu 3aKOHOAATENbCTBA, OrpaHMYeHa  yuwepbom, MpuunHeHHbIM  KoMnanueit Testo AG, ee
YNONHOMOYEHHBIMI MLAMI WM TOAPSAYMKAMA HAMEPEHHO, Mo rpyboii HebpexHocTn, B Ccryyae
HapyLUEHWi1 MaTepUabHbIX AOrOBOPHBIX 06S3aTENLCTB, NPOCTOI HEOPEXHOCTU. B Ciy4ae ¢ NpuyMHeHneM
ONPEeAENeHHOro yuiep6a o NpUYMHe NPOCTOi HEOPEXHOCTY CTENEHb OTBETCTBEHHOCTM KOMMaHuy Testo AG
orp: S ylepoom, S TUMAYHBIM M MIPECKa3yeMbIM MPU YPErynmpoBaHi CriopoB
nofoGHoro poga. 310 He pacmpoCTPaHseTcs Ha MpaBO MOMYYEHUS KOMMEHCAUMM B COOTBETCTBUM C
rapaHTUiiHBIMU 0653aTeNLCTBAMM WK 3aKOHOM 06 OTBETCTBEHHOCTY 3a Ka4eCTBO MPOAYKLIAN.

Testo AG, Centsibpe 2008



Mpenucnosue

YBaxaemblii nokynarenb npoaykumm Testo,

“U3obpaxeHue MOXeT cka3atb OOJbLLE, YEM TbiCsIHa CI0B”

B coBpemeHHOM MUpe, KOrfa LieHbl Ha 3HEPIUI0 HEYMOMMMO PacTyT, U BbICOKA
CTOMMOCTb NPOCTOEB 00OOPYNOBaHWS W MalunH, GECKOHTAKTHOE W3MEpeHue
TEeMNepaTypbl CTaNo HEOTLEMEMON M HE3aMEHUMOIA NpoLieaypoii B obnacty
OLIEHKN 3HeproaddEKTUBHOCTI 3[aHWIA U MPOMBILLIEHHOM cekTope. OaHako,
Tepmorpacdms 3T0 He NPOCTO Tepmorpadus, CyLeCTBYeT ONpeAeneHHbIA pss
OCHOBHbIX MpaBui, KOTOpPble HEobXoauMo CobMofaTh Npu NPOBEAEHUU
6ECKOHTAKTHOrO N3MEpEHHst TEMNEPaTypbl.

HacTosiuee “KapmaHHOe npakTuyeckoe pyKOBOACTBO MO Tepmorpaduu” Obino
pa3paboTaHo Ha OCHOBE W3yYeHUs BOMPOCOB, KOTOPLIE W30 [HS B [IEHb HaM
3afaBaiM  Hawm nokynatenu. “HaumHeHHoe”  GONbLIMM  KONUYECTBOM
VHTEPECHOI MHGbOPMALMK, COBETAMU U PEKOMEHALMAMM MO NPAKTUYECKOMY
NPUMEHEHNI0 TepMorpaduy, [aHHOE PYKOBOACTBO OKaXeT Bam moneshyto,
He3aMeHMMYI0 NOMOLLb W MOLNEPXKY B Baweii exeaHesHoii paboTte.

Xenaem Bam npusiTHOrO 1 NOAE3HOro NpoyTeHNs!

@a«,»,é g// )

Daniel Auer,
Manager Product Group Infrared Measurement
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1 Teopwus Tepmorpadpum

Bce 06bekTbl, TEeMnepaTypa KOTOpbiX Bbiwe abcomoTtHoro Hyns (0 K =
-273.15 °C), nanyyatot nHppakpacHbie BONHbI. YenoBeyeckuii rna3 He cnocobeH
YBUAETb MHGPAKPACHOE U3NYYEHNE.

Ewe B 1900-x rr. ¢msmk Makc lMnaHk nokasan Hanuuue B3auMOCBS3W MEXIy
TEMNepaTypoii Tena W WHTEHCUBHOCTBIO MCXOASLLEr0 OT HEero notoka
MH(PAKPACHOIO M3NY4YeHUs.

TennoBu3op uamepsieT MHOPAKPACHOE U3NYYEHNE B AIMHHOBONHOBOM CMEKTPE B
npegenax nons o63opa. Mcxomd M3 3Toro, OCyLWECTBASETCS  pacyer
TEMnepaTypbl 13MepsieMoro 00bekTa.  (DakTopbl pacyeTa M3nyyaTesnbHoi
€nocobHOCTM (&) MOBEPXHOCTM M3MEPSIeMOro 0ObekTa W KOMMEeHcaLum
oTpaxeHHoi Temnepatypa (KOT = komneHcauus OTpaxeHHOI Temneparypbl) -
3HAYEHNs TUX NEPEMEHHBIX MOXHO BPYYHYIO 33aTb B TEMOBU30PE.

Kaxpblii nukcenb AeTekTopa npepacTaBnsieT coboit MHOPAKpPacHyio TOYKY,
oTobpaxaemylo Ha aucniee, C NOMOLLbI0 BUaeoaddekTa “NoXHbIA LUBeT” (CM.
“Touka/06nacTb 3MepeHHst 1 paccTosHUe A0 13mepsieMoro obbekTa”, cTp. 13).

Tepmorpadus (M3MepeHue Temnepatypsl NOCPEACTBOM TEMNOBU30PA) SBNSETCS
MacCUBHbIM, OECKOHTAKTHBIM ~ MeTooM  u3mepenns.  WK-u3obpaxeHue
otobpaxaeT pacnpefeneHme TeMneparypbl Ha NoBepxHoCTH obbekTa. Moatomy,
C MOMOLLLIO TENOBM30PA Bbl HE CMOXETE “3arnsiHyTh” BOBHYTPL 0ObEKTa nin
YBUAETH €70 HACKBO3b.




1.1 UsnyyeHune, oTpaxeHue, NnponyckaHme

W3nyyeHue, pernctpupyeMoe  TENnJoBM30POM, COCTOUT U3 WU3NY4aeMoro,
OTPAXEHHOrO 1 MPOXOASLIEro [/IMHHOBOMHOBOTO MH(PAKPACHOMO M3MyYeHus,
MCXOAALLEro OT O0OBEKTOB, PACMONOXEHHLIX B Mpeaenax mnons 3peHus
TEnnoBn3opa.

Puc. 1.1: U3nyyerue, oTpaxeHue u npornyckaHme

Koadpdpuument nanyyenus ()
KoadpuumeHT usnyyenus (€) 310 cTeneHb CrnocoOHOCTM MaTepuana uanyyatb

(BblmensTb) MHPpaKpacHoe n3ny4eHue.

' ® & U3MeHSIETCS B 3aBUCUMOCTM OT CBOWCTB NOBEPXHOCTW, MaTepuana, 1 B

C/ly4yae C HEKOTOPbIMK MaTepuanamn - OT TemnepaTypbl U3mMepsemMoro
obbekTa.
© MakcumanbHas uanyyarensHas cnocobHocte: € = 1 (£ 100%) (cm. “




YepHoe TeNo - abCoMIOTHbIN U3nyyatens”, cTp. 38).
€ =1 B AeNCTBUTENLHOCTU HE BCTPEYAETCS.

© Xusble Tena: € < 1, T. K. X1Bble Tea Takxe 0TPaXaloT 1 N0 BO3MOXHOCTY
MPOMNYCKAIOT U3NYYEHME.

© MHoruve HemeTannmyeckue Marepuansl (Hanpumep, MNBX, 6eToH,
OpraHu4eckue BellecTBa) 061anatoT BbICOKOW U3NyyaTenbHO
CMoCOGHOCTBIO B [UIMHHOBOIHOBOM MH(PAKPaCHOM Jvana3oHe, KoTopas He
3aBUCUT OT Temnepartypsl (€ ~ 0.8 po 0.95).

© MeTannsl, 0cO6EHHO MaTepuanbl ¢ GNecTsLLein NOBEPXHOCTbIO, 06naaalT
HWU3KOM N3Ny4aTenbHO CNOCOBHOCTLIO, KOTOPas MOXET MEHSITLCS B
3aBUCMMOCTI OT TEMMEpaTypbl.

© KoadduumeHT nsny4eHns & MOXHO BPY4HYIO 3a4aTb B TEMNOBU30OPE. ﬁ

KoadduumeHnt otpaxenus (p)

KoadbduumeHT otpaxeHus (p) 310 CTeneHb CNOCOBHOCTM MaTepuana oTpaxartb

MHPaKPaCHOe U3NyyeHue.

© p 3aBUCUT OT CBOICTB MOBEPXHOCTM, TEMNEPATYPhI 1 TUNa Matepuana.

© Kak npaBuno, rnagkue, NOAMPOBaHHbIE MOBEPXHOCTW UMEIOT BONbLLYIO
OTPaXaTeNbHYI0 CNOCOBHOCTb, YEM LLIEPOXOBATbIE, MATOBLIE MOBEPXHOCTH,
M3rOTOBJIEHHBIE U3 OHOIO W TOTO Xe Matepuana.

© KoMneHcaumio OTPXEHHOW TeMNEpaTypbl MOXHO BPYYHYIO HacTpOWUTL B
Tennosusope (KOT).

© Bo MHOrux 06nacTsix NPUMEHEHNSIX OTPAXEHHAs TeMneparypa
COOTBETCTBYET TEMMEPATYPe OKPYXaloLLeii cpebl. Bbl MoxeTe nameputh
€ee, HanpuMep, C MOMOLLbKO BO3AYLIHOTO TepMomeTpa testo 810.

©® KOT MoXHO onpeaenutb nocpeacTsoM uanyyarens Jlambepra (cm.
“3mepeHne TemnepaTypHOI KOMMEHCALMN OTPAXEHWSI NOCPEACTBOM




uanyyarens Jlambepra (M3roTOBNEHHOTO U3 NOAPYYHLIX CPELCTB)”, CTP. 27).
© Yron 0TpaxeHus OTPaXEHHOr0 MHPPAKPACHOro U3Ny4eHns BCeraa
COBMAJAET C YINIOM NafieHus (CM. “3epkanbHoe oTpaxenue”, cTp. 31).

Koaddpuument nponyckanus (t)
KoadduumeHT nponyckaus (t) 910 CTeneHb CMOCOOGHOCTM MaTepuana
nponyckartb (MPoBOAUTL Yepe3 ceds) MHdPaKpacHoe U3nyyeHue.

77| © T 3aBuCUT OT TUNA 1 TOMLUMHBI MaTepUana.
6 © BONbLMHCTBO MATEPUANOB ABNAIOTCS MaTepUasaMi He MpomyCKaIoLero
' TINA, T.€. YCTOAYMBLIMM K [TMHHOBOSIHOBOMY MH(PAKPACHOMY U3NYYEHMIO.

3akoH TennoBoro nanyyeuus Kupxroda

MHdbpakpacHoe u3nyyeHre, perucTpupyemoe TenaoBru3opoM, COCTOMT U3:

© U3NyYeHs], UCTYCKAEMOro 0OLEKTOM U3MEPEHNS;

© QTPaXEHHOro BHELLHErO U3NY4YeHNs 1

© nPONYLLEHHOrO 0OLEKTOM U3MEPEHNS U3NYYEHNS.

(cm. Puc. 1.1, c1p. 6)

Cymma JjaHHbIX KOMMOHEHTOB Bceraa npuHuMaetcs 3a 1 (£ 100%):

etpt+t=1

IMockonbky KO3hOUUMEHT NPONyCKaH!s PEAKO MUrpaeT 3HAYUTESbHYI0 POMb Ha
npakTuke, T onyckaetcs 1 Gpopmyna

etpt+t=1
ynpoLLaeTcs Ao

e+p=1.

[ins Tepmorpadum 310 03HaYaET, YTO:




Yem Huxe KoadhUUMEHT n3nyyeHus,

> TEM BbILLE YPOBEHb OTPAXEHHOTO MHDPAKPACHOTO U3NY4YEHNS,

=) TEeM CNOXHEE OCYLLECTBUTb TOYHOE M3MEPEHUE TEMMEPATYPLI U

> Tem Gonee BaXHLIM CTAHOBUTCS NPABUIIbHAS HACTPONKA KOMMEHCALMM
oTpaxeHHoi Temneparypsl (KOT).

B3auMocBS3b MeXAay U3NTy4eHUeM 1 OTpaXeHneMm
1. O6bEKTBI U3MepeHHsi C BLICOKUM k03adduLIMEHTOM n3nyyerus (€ > 0.8):
=) UMEIOT HU3Kuii KoadduumeHT oTpaxerus (p):p =1 - €.
=> Temneparypy faHHbIX 0GLEKTOB MOXHO O4YEHb NETKO U3MEPHTD C
MOMOLLBIO TENOBM30PA.

2. ObbekTbl M3MepeHus o cpenHUM koadduumeHTom uanyyerus (0.8 < e <
0.6):
=) UMEIOT CpeaHnin KoapduumeHT otpaxenns (p):p =1 - €.
=> Temneparypy LaHHbIX 0GLEKTOB MOXHO NErKO M3MEPUTD C NMOMOLLbIO
TennoBu3opa.

3. O6bekTbl U3MepeHUs ¢ HNU3KUM ko3 dULMEHTOM n3nyyenms (g < 0.6)
=) VMEIOT BbICOKWI KO3GPULMEHT oTpaxeHus (p):p =1 - €.
=> W3mepeHue Temnepatypbl NOCPELCTBOM TEMNOBM30PA BO3MOXHO, HO BaM
HEOOXOMMO 0YeHb TLLATENbHO MCCEN0BATh MONYYEHHLIE PE3YNbTaThl.
= KpaiiHe BaXHO BbINONHSTb KOPPEKTHYIO HACTPOIAKY KOMMEHCALMM
oTpaxeHHoi Temnepartypbl (KOT), NockonbKy 3T0 SBASETC OAHUM U3
OCHOBHbIX haKTOPOB NPy pacyeTe TeMnepaTypbl.

KoppekTHas HacTpoiika Ko3pduumMeHTa W3ny4eHus KPUTUYECKW BaxHa npu




3HAUMTENBHOW Pa3HULE MeXZay Temnepatypoii 06bekTa u3MepeHus u pabouei
TEMNEePaTypoii OKPYXatoLLen cpefpl.

—_

. Korpa Temneparypa 13mepsieMoro 06bekTa Bbllle TeMneparypbl
OKpYXatoLLeit cpeapl (paamaTop, NokasaHHbliA Ha Puc.1.2, ctp.11):
YpesMepHO BbICOKMIA KOIDOULIMEHT U3NYYeHns NpUBESET K
3aBbILUEHHBIM NOKa3aHWaM Temneparypbl (Tennosusop 1).
Ype3mepHO HM3KMIn KOIDOUUMEHT N3NYYEHNS NPUBEAET K 3aHMKEHHBIM
nokasaHusM Temneparypbl (TennoBu3op 2).

2. Korpa Temnepartypa usmepsieMoro 06bekTa Huxe Temneparypbi
OKpyXatoLLeii cpefbl (ABepb, 300paxeHHast Ha Puc. 1.2, ctp.11):
YpesMepHO BbICOKMIA KOIDOULIMEHT M3NydeHns NpUBEOET K
3aHWKEHHBIM MOKa3aHUaM Temnepatypsl (Tennosusop 1).
Ype3mepHO HM3KNI KOIDGUUMEHT N3NYYEHNS NPUBEAET K 3aBbILLIEHHBIM
3Ha4YeHNsIM TeMMepaTypbl.
1.2 Touyka u3mepeHUs M paccTosiHue A0 U3MepsaeMoro
obbekTa

CyLiecTBYIOT TpWU MEPEMEHHbIX, KOTOpble HEoOX0AMUMO y4uTHIBaTh NpU
OnpefeneHu ONTUMANLHOTO PacCTOsHUA 10 W3MEpPSeMoro 0ObekTa U
MaKCUMabHOMO BUAMIMOIO 1 U3MEPSEMOro 06bekTa:

none 3penust (FOV);
HauMeHbLUMIA BUIMMBIA 06beKT (IFOVgeo) M
HaUMEHbLUNI U3MepsieMbIi 00bekT/u3mepsiemast Touka (IFOVmeas).




65°

e=1 £=0.7

5
Puc. 1.2: BansiHne HEKOPPEKTHON HaCTPOIKN KOIGPULNEHTA U3NyHEHNs HA
PesysbTaTbl U3MEPEHUs TeMePaTypbl

Obpatute BHUMaHMe: 4Yem Oonblue pasHuLa Mexay
TEMNePaTypoil U3MepsiemMoro 0bbekTa W TeMnepaTypoii
OKpYXaIOLLEeli Cpefbl 1 4eM HuKe KOIDOULMEHT U3NyyeHus,
TeM 6ornee BEpOSITHO BO3HUKHOBEHME OLMOOK. KonnyecTso
TakUX OLIMOOK YBENMYMBAETCS, €CIN KOSDOULMEHT W3NYyYeHUs 3afaH
HEBEPHO.




© C nomoLLbto TENoBKU3opa Bbl MOXETE M3MEPUTb TONBKO
Temnepatypy MOBEPXHOCTENA; UCNoNb3ys AaHHbIA npubop,
HEBO3MOXHO 3arfisiHyTb BOBHYTPb 00LEKTA NN YBUAETL CKBO3b

Hero.

© HecMmoTpsl Ha TO, YTO MHOTWE MaTepuabl, HANPUMeEP, CTEKNO KaxyTCs
HaM NpO3payHbiMK, OHU MNPOSIBASIOT Cebs Kak Matepuansl  He
MPOMYCKAIOWEro  TWna, T.e.  YCTOAYMBbIE K  [UIMHHOBONHOBOMY
MHOPAKPaCHOMY M3NyYeHMio Matepuantl (cM. “U3mepenns Ha ctekne”,
cp. 30).

© [pu Heob6XOAMMOCTU CHUMUTE C U3MEPSIEMOrO 0OBEKTA YEXO/yYMakoBKY,
T.K. MPU HAMM4MM MOCNEHUX TEMO0BU30P M3MEPUT MOBEPXHOCTHYIO
TEMMEPATypy Yexna/ynakosku.
BHumaHue:
Bcerna cnepyiite ykasaHusiM MO 3KCMayaTauuu  OTHOCUTENBHO
13MepsiemMoro obbekTal

© HekoTopble Mpomnyckaioluye Matepuanbl COAEpXar, Hanpumep, TOHKMiA
MAACTVK WM FepMaHNi - MaTepuan, U3 KOTOPOro U3roTOBNEH 0OBEKTUB 1
3aWKTHBIA GUILTP Ang 06bekTUBa Tennosmu3opa Testo.

© ECAM KOMMOHEHTBI, PACMONOXEHHLIE NMOA MOBEPXHOCTHIO, BAMAIOT Ha
pacnpeeneHve TeMneparypbl Mo MOBEPXHOCTM WU3MepsieMoro 00bekTa
yepe3 MPOBOAMMOCTb, CTPYKTYPY BHYTPEHHEro [Aum3aitHa 06bekTa
M3MEPEHUs 3a4aCTyl0 MOXHO paccMOTpeTb Ha nonyyeHHom WK-
u3o6paxeHuu/TepmorpaMme. TeM He MeHee, TEMNOBU30P MOXeT
M3MepsiTb TONBKO (!) NOBEPXHOCTHYIO Temnepatypy. TouHOe onpeaenexre
3HauYEHWIA TemnepaTypbl BHYTPEHHUX ANEMEHTOB 0ObEKTa C MOMOLLbI0
TENNoBKU30Pa OCYLLECTBUTb HEBO3MOXHO.




Mone 3peHus (FOV) Ttennosu3opa npeactaBnsieT coboit 06nacTb, BUAMMYIO
Tennosu3opom (cm. Puc. 1.3, ctp. 13). Pa3mepbl AaHHO nnowaam
ONpefensitoTcs 0OBLEKTUBOM, UCMONL3YEMbIM C TEMOBM30POM (Hanpumep, 32°
LUMPOKOYrONbHbLIA 0OBEKTUB — SIBNSIETCS CTAHAAPTHLIM 0ObEKTUBOM /i testo
880, 12° TeneobbekTMB  JOCTYNEH B KayecTBe ONUMM NpWU  3akase).

Bonee TOro, BaM HEOOXOAMMO 3HATb TEXHUYECKME XapaKTEPUCTUKW
HauMeHblLero BuayumMoro obbekta (IFOVgeo) Ballero Tennoeuopa. C nomolLbo

FOV

Puc. 1.3: INone 3penus Tennosn3opa
3TOro ONpeaenseTcs pa3Mep NUKCeNs B 3aBUCUMOCTU OT PACCTOSHUS.

C NpoCTPaHCTBEHHbIM pa3pelleHneM 00bekTuBa 3,5 Mpap, 1 paccTosHUEM [0
u3mepsieMoro obbekta 1 M, HauMeHblumMii BuauMbIA 00bekT (IFOVgeo) MMeeT




CTOPOHY MUKCENs paBHyo 3,5 MM 1 0TOBpaxaeTcs Ha Aucniee B kayecTse 1-ro

nukcens (cm. Puc. 1.4, ctp. 14). [Inq nonyy4eHns TOYHBIX PE3yNnbTaToB

M3MEPEHNs M3MepsieMblii 0ObEKT [omkeH ObiTb B 2-3 pasa 6onblue

HaMMeHbLLEro BUAUMOro 06bekTa (IFOVgeo).

CneioBaTenbHO, CRefyIoLmi MPUOIKEHHBIA MOACHET MPUMEHSIETCS K
HalMEHbLLEMY U3MepSIEMOMY 06BEKTY (IFOVimeas):

o NS yBENMYEHMS MONS  3peHus  CresyeT  MCMONb30BaTb
%' LUIMPOKOYTOMbHBIT 0GBEKTUB.

IFOVimeas ~ 3 x |FOVgeo
2 [pakTnyeckoe npuMeHeHne Tepmorpadum
2.1 006BeKT M3MepeHUii 1 yCoBMsl NPoBeAEeHUS M3MepeHuii

3.5 Mm

IFOVgeo

Puc1.4: lMone 0630pa oTze/1bHO B3STOr0 MMKcens




06beKkT uamepeHuit

1. MaTtepuan u k03pPULMEHT U3nyyeHns

[MOBEPXHOCTb KaXmoro Matepuana obnafaeT OnpeaeneHHbIM Ko3hOULMEHTOM
U3Ny4eHWsl, HA OCHOBE KOTOPOTO BbIBOAMTCS KOMMYECTBO MHGPAKPACHOrO
W3NY4EHNs, MCMYCKAEMOro MaTepuasnom, KoTopoe

© oTpaxaetca n

© u3nyyaeTcs (MCXoauT OT Camoro 06bekTa).

© [Ing  nonyyeHus KA4YeCTBEHHOTO MPOCTPAHCTBEHHOrO
paspelleHns  Mbl  PEKOMEHAYeM  WCMONb30BaTb
TeneoObeKTHB.

® C FOV koHBEpTOPOM, pa3paboTaHHbIM CcheuranucTamm
Testo, Bbl cMoxeTe paccuuTarh 3HadeHust gns FOV, IFOVmess u IFOVgeo fing
Pa3NNYHLIX PAcCTOSHUA. 3akaxuTe GecnnaTHylo BEPCUIO KOHBEPTOPa ANs
MK Ha www.testo.ru/FOV nnn BLINONHUTE pacyeTbl 3HAYEHMIA NPIMO HA
caiire.




2. Uger

Mpu n3MepeHn Temnepatypbl C NOMOLLbBIO TEMIOBU30PA LIBET Matepuana He
OKa3blBaeT 3HAYUTENIbHOr0 BANSHUA HA JJIMHHOBONHOBOE mnd)pakpacnoe
u3nyyeHue, usnyyaemoe namepsemMbim 00bEKTOM.

TeMHble MOBEPXHOCTU BOCMPUHUMAIOT 6onblue KOPOTKOBO/IHOBOIO
MHPPAKPACHOTO W3NY4YEHMs], YeM CBET/IbIE MOBEPXHOCTM, W, KaK CeACTBue,
6bicTpee Harpesatotcs.  OfiHako, U3nyyaemoe WMHGpPaKpacHoe M3nyyeHne
3aBMCHT OT TEMMEPATYPHLI, @ HE OT LIBETa MOBEPXHOCTU M3MEPSIeMOro 06bekTa.

Paguatop, OKpaLleHHbIii B YepHbIA LBET, HANPUMED, U3MY4aeT TO Xe KONNYECTBO
IJIMHHOBOJTHOBOTO MH(PAKPACHOr0 M3NYYeHus, YTO U PanaTop, OKPaLLEHHbINA B
Genblii LBET NpU OMHAKOBOW TEMNepaType.

3. MoBepxHOCTL 3MepsSeMoro o0bekTa

CBOWCTBA MOBEPXHOCTM M3MEPSEMOro 06beKTa UrpaioT PeLLatoLLylo Posb Mpu
M3MEPEHUN TEMMEPaTypbl C MOMOLLBIO TEMIOBM30pa. JTO CBA3AHO C TEM, YTO
KO3DUUMEHT M3NYYEHUSI MEHSIETCS B 3aBMCUMOCTM OT CTPYKTYPbI MOBEPXHOCTH,

3arpsi3HeHns U NOKPbITUS.

CTpyKTypa NOBEPXHOCTN

[napkvie, Gnectalume, OTpaxalolyme W/unu OTNONMPOBaHHbIE MOBEPXHOCTU, B
OCHOBHOM, 00nafalT 6onee HM3KMM KOIDOULMEHTOM W3NYYEHUs, YeM
MaToBbIE, CTPYKTYPHbIE, LIepoXoBaTbie, NoABeprnecs aTMOCdEpPHbIM
BO3MEHCTBUAM W/MAM  uCLapanaHHble MOBEPXHOCTU OJHOr0 M TOr0 Xe
matepuana. lpu pabote C 4pe3MepHO rNaaKMMM NOBEPXHOCTAMM 4acTo
BO3HUKAET 3epKaslbHOe OTpaxXeHue (CM. “3epkanbHoe oTpaxeHue”, cTp. 31).

Bnara, cHer u uHei Ha NOBEPXHOCTU
Bopma, cHer u uHeit 06napaloT OTHOCUTENBHO BLICOKUM KO3GOULMEHTOM




uanydenus (npubnus. 0.85 < ¢ < 0.96), noaTomy M3MepeHue AaHHbIX
CcybCTaHUMIA 0OLIYHO He BbI3bIBAET TPYAHOCTEN. OfHAKO, Bbl AOMKHBI MOMHUTL O
TOM, 4TO TeMmnepatypa W3MepsieMoro 06bekTa MOXET ObiTb MCKaxXeHa W3-3a
JaHHBIX “HaTypaibHbIX” NOKPLITUIA. Bnara oxnaxaaet noBepxHOCTb M3MEPSEMOr0
00bekTa, T.K. OHa McnapsieTcs, @ CHer 0OnafaeT XOPOLIMMU U30MSLMOHHBIMIA
cBoicTBaMu. MHeii 06bIHO He CO3MAET N30NMPOBAHHOI MOBEPXHOCTM, MO3TOMY
npy M3MEPEHUM HeoOXOOMMO YUYUTbIBATL KOIDGOMUMEHT U3NYyYeHWs WHes, a
TaKkKe MOBEPXHOCTY NOZ HUM.

3arpsa3HeHue U MHOPOAHbIE BELECTBA Ha MOBEPXHOCTU

Takvie 3arpsisHsioLMe BeLLecTBa Ha MOBEPXHOCTU M3MEPSIEMOro 00bekTa, kak
Mbiib, CAXA WAW MACA0 A7S CMaskM 3a4acTylo MOBLILLAIOT KOIPOULMEHT
U3Ny4eHNs NOBEPXHOCTW. 1o 3TOM npuynHe, MBMEPEHNE HA 3arpsiBHEHHbIX
00bekTax He npeacTaBnsieT 6onbLOi TpymHOCTM. OpHako, Baw TennoBuU3op
BCErga W3MepsieT Temnepatypy MOBEPXHOCTH, T.e. MbiiM, @ HE TOYHYI0
Temnepatypy NOBEPXHOCTH, MOKPLITOA MbIbIO.

YcnoBusi NpoBeaeHUs U3MepPeHuii

1. Temnepartypa okpyxatoLwei cpeabl

[ns Toro, yToObl Bal TENNOBM30P MPABWUILHO paccyuTan Temnepatypy
MOBEPXHOCTM U3MEPSIEMOro 0ObEKTA, B HACTPOIKAX BaM HEOOXOAMMO 3a1aTh kak
KOMMeHcaumio oTpaxerHoii Temneparypbl (KOT), Tak 1 koadduLMeHT nanyyeHus
(€). Bo MHOrmx cdepax NpuMEHEHNSX OTPaXEHHas Temnepatypa COOTBETCTBYET
Temnepatype Okpyxaiowleii cpegbl (cM. “U3nyyeHue”, ctp. 19). Bbl MoxeTte
M3MEpUTb €€ C NMOMOLLbIO BO3MYLIHOMO TEPMOMETPA, Hanpumep, testo 810.
ToyHas HacTpoiika Ko3ddUUMEHTA W3NyyeHus 0COOEHHO BaxHa, Koraa
Temnepatypa u3mepsieMoro obbekta M Temnepatypa Cpefbl WU3MepeHus
3HAUMTENBHO OTNMYAIOTCS ApYr OT apyra (cM. Puc. 1.2, cTp. 11).




© KoadduumeHT uanyyeHns matepuana B 6ONbLLOIA CTENeHM
3aBMCUT OT CTPYKTYPbI MOBEPXHOCTU MaTepuana.
©® Cnegute 3a KOPPEKTHOW HACTPOIiKON koadduumeHTa

usnyyeHus  u y‘lMTblBaﬁTe NOKPbITUE  MOBEPXHOCTN
13MepsieMoro obbekTa.
® He NpoBOAUTE U3MEPEHNS HA BJIAXHBIX MOBEPXHOCTSAX UK NOBEPXHOCTSX,
MOKPbITbIX CHErOM W UHEEM.
© He npoBoauTe M3MepeHus Ha CBOOOAHOMEXALWX 3arpA3HSIOLLUX
BELLECTBAX (MCKaKEHWe TeMNEepaTypbl BO3AYLUHbIMYA KapMaHamu).
© [pu U3MepeHusiX, B YaCTHOCTH, HA FafiKux NOBEPXHOCTSX He 3abblBaiiTe
0 BO3MOXHbIX MCTOYHUKAX M3NYYEHUs (HanpuMep, COMHLE, paamaTopsl 1
T.0.).

2. Uanyyenune

Bce o6bekthl ¢ TemnepaTypoii Bbiie abcomotHoro Hyns (0 K =
-273.15 °C) wu3nyyaloT uHbpakpacHble BOAHbL. B 4acTHOCTW, 06BEKTHI C
TeMnepaTypoi, 3HaYNTENbHO OT/MYAIOLLENCS OT TeMnepatypbl M3MEepsieMoro
00beKTa, MOryT uckaxatb MHPPAKPACHOE U3Ny4eHue No NPUYUHE COOCTBEHHOTO
U3nyyeHns. Bbl JOMXHBI MO BO3MOXHOCTM M30eratb WM HEMTPanU3oBaTb
MCTOYHMKM MOMEX Takoro pofa. 3arOpOAMB UCTOYHMKM MOMEX (Hanpumep, C
NoMOLLbI0 Ope3eHTa UNWM KapTOHHOM KOPOOKM), Bbl CHU3UTE HEraTUBHOE
BO3[EICTBME Ha U3MepeHue. Ecnn BavgHWe UCTOYHMKA NOMEX HeiiTpanu3oBarhb
HEBO3MOXHO, TEMNEPATypa OTpaxeHus He OyaeT coBmajathb C TeMneparypoit
oKpyXatoeit cpebl. [ns n3mepeHnsi OTPAXEHHOrO U3Ny4YeHus PEKOMEHLYeM




|
NPUMEHSITb, HaNPUMEP, LAPOBLIA TEPMOMETP WK u3nyyatens Jlambepra B .'j
COYETaHWM C BaWMM TennoBu3opoM (cM. “Onpemenenve TEMI‘IepaT\/prI =
OTPXEHHOrO M3nyyeHus”, cTp. 27). -

OcobeHHOCTH TepMorpadum BHe NOMeLLeHu

MHdpakpacHoe u3nyyeHue, ucxopsiiee ot 6e306nayHoro Heba, HedbopmanbHo
Ha3blBAIOT “XONOAHOE paccesiHHoe HebecHoe manyyenme”. Ecnm Hebo umcToe
"xonoaHoe paccesiHHoe HebecHoe uanyyermne” (~ -50 °C o -60 °C) 1 HakaneHHbIi
conHeyHbli cBeT (~ 5500 °C) natoT oTpaxeHue Ha NpoTsXeHuu AHs. FOBOpS Ha
Hay4yHOM $13bIke, HEOO “OnepexaeT” COMHLE, YTO O3HAYaeT - OTpaXeHHas
Temneparypa npu Tepmorpadun BHe nomelLieHunii 06bl4HO Hike 0 °C, maxe B
COJHEYHBbII [iEHb. I'Ipenmem HarpeBatoTCs Ha COJHLIE B pe3y/ibTaTe MnornoLeHns
COMHEYHOr0 CBETA. JTO B 3HAYUTENBHOW CTEMEHW BIUSIET Ha MOBEPXHOCTHYIO
TeMmrneparypy — B HEKOTOPbIX CNyyasx Temneparypa AEepXUTCH HA MPOTSXEHUU
HECKONbKMX YacoB MOCNE TOr0 Kak OObeKT Obin NoABEPXeH COJIHEYHOMY
BO3AENCTBYIO.

Ha pucyHke 2.1 (ctp. 20) Bbl MOXeTe yBUAETb, 4T0 Ha WK-u3obpaxeHuu
BOJOCTONHbIA Xenob 3HaYMTENbHO XOMOAHEe, YeM CTeHa 3faHus. OpHako, B
[DEeNCTBUTENBHOCTY OHM aOCOMIOTHO O/IMHAKOBOI Temneparypbl. CnenosarensHo,
nauHoe UK-n3obpaxeHue TpebyeT NpaBuibHON MHTEpMpUTaLMA.

[laBaiite NpeanonoxuM, 4To NoBEPXHOCTb Xenoba OLMHKOBAHA M UMEET OYeHb
HU3KMiA KoadduumeHT manyyenns (¢ = 0.1). CnenosatenbHo, Tonbko 10%
IUIMHHOBOJIHOBOTO WMHGPAKPACHOr0 U3/y4eHus, UCMYCKaeMoro BOLOCTOYHbIM
XeNnobom, SBNSeTC ero CODCTBEHHbIM W3yyeHueM, a ocTanbHble 90% -
OTPaXeHHoe u3nyyeHne ot atmocdepbl. Ecnu Hebo GesobnadyHoe “xonomHoe
paccesiHHoe HebecHoe uanyyeHne” (~ -50 °C po -60 °C) oTpaxaetcs oT xenoba.
[1n9 NpoBEnEHNs TOYHBIX U3MEPEHUIA Ha CTEHE 3[aHUS He0OXOAMMO MPaBUIIbHO




Puc. 2.1: OtpaxeHne npy u3MepeHusx MpoBOAUMbIX HA OTKDBITOM BO3BYXE

BbIMONHUTL HacTpoiky Tennosu3opa: € = 0.95 u KOT = -55 °C. Mo npuunte
YPE3BbLIYANHO HW3KOTO KOIPPULMEHTA W3NYYEHWUS M YPE3BLIYAIAHO BbICOKOrO
K03hdULMEHTa OTPAXEHMs, BOAOCTOYHbIA Xenod 0TobpaxaeTcs CRULIKOM
XonofHbiM Ha UK-1306paxeHrn. [isi TOYHOTO 0TOOPaXeHMs TeMnepaTypbl 060mx
MaTepuanioB Ha JMCTee TEnnoBnU30pa, Bbl MOXETE M3MEHUTL KOIDMULMEHTbI
U3NYYEHUs AN ONMPEeLeNneHHbIX yyacTkoB ¢ nomowpio MO ans aHanusa
(Hanpumep, ¢ nomolbio MO Testo IR Soft, Bepcus 2.0 unm Gonee no3mHsia
Bepcus)

3. MoropHbie ycnosus
06na4HoCTbL
CunbHas 06MaYHOCTb CO3[AET OMTUMANbHLIE YCNOBUS ANS NPOBEAEHNS




© Toxanyicra, BCerga y4uTbiBailTe  BAMSHWE  BaLlero
COBCTBEHHOrO MHGPAKPACHOTO U3NY4EHMS.
©® Bo Bpema  npoBedeHWs  M3MEpPeHus  MeHsiTe [

MECTONONIOXEHME, 4TOObl  OMpeAenuTb  BO3MOXHbIE
orpaxeHus. OTpaxeHue nepemeLLaeTcs, B TOM BPeMs kak MHbpakpacHbie
XapakTepUCTUKW WU3MEPSIEMOr0 0ObEKTa OCTAlOTCS HEV3MEHHBIMU, JaXe
MU M3MEHEHWUM YA 3pEHIS.

©® He npoBoauTe U3MepeHns BONM31 CIMLLKOM FOPSIuMX/X0N0AHbIX 00bEKTOB
WNN 3aropaxmuBaiite ux.

© [36eraiite BO3AENCTBUS MPSMbIX COMHEYHBIX Jy4eli Ha M3Mepsiemblin
00BEKT, laXe 32 HECKONbKO 4YacoB A0 MNPOBELEHMS M3MEPEHNs.
[poBoauTE M3MEPEHUS PAHO YTPOM.

© [p BO3MOXHOCTM MPOBOAMTE W3MEPEHWS HA OTKPHITOM BO3AyXe/BHE
nomeLLeHui Npn 06na4HOCTY.

MHOPAKPACHbIX M3MEPEHUIA HA OTKPLITOM BO3AyXe, T.K. 0051aka 3aropaxmBaioT
13mepsieMble  00bLEKTH OT MPSIMOr0  COSIHEYHOrO CBETA M “XONOAHOrO
paccesHHOro HebecHoro uanyyeHns” (cM. “Usnyyenne”, ctp. 19).
Bbinagenue ocapkos

VIHTEHCWBHBIE OCafikv ([OX[b, CHEr) MOTYT UCKAa3WUTb pe3ynbTatbl U3MEPEHNI.
Bona, nep v cHer 06maaatoT BbICOKUM KOIGOULIMEHTOM U3NYHEHUS U YCTONUMBLI
K WHPpakpacHoMmy wuanyyenmnio. K Tomy Xxe, u3mepeHue BhaxHbiX 0OBLEKTOB
MOXET MPUBECTU K OLUMOKaM, MOCKOMbKY MOBEPXHOCTb M3MEPSIEMOr0 0bbekTa
OXJIAXAETCS NP UCNapeHun 0caaKoB (CM. “ToBepXHOCTb 06bekTa U3MepeHus”,
ctp. 16).

ConHeyYHbliA cBeT
(cm. “Uanyyenune”, ctp. 19)




4. Bo3pyx

BnaxHocTb BO3AYyXa

YpoBeHb OTHOCUTENbBHOI BNAXHOCTM BO3[yXa BO BPEMS W3MEPEHWA LONXEH
ObiTb JOCTATOYHO HU3KMM, YTODbI M36EXaTh KOHAEHCALWMM B BO3LYXE (TyMaH), Ha
n3mepsieMoM 00bekTe, Ha  3aWMTHOM GunbTpe 00bLEKTMBA WAKM CamoM
00beKTVBE TennoBu3opa. Ecnm 06bekTUB (Mnm 3almTHbIA GUIbTP) 3anoTeBaer,
OnpefieneHHas 4acTb WHOPAKpPaCHOTrO W3nyyeHns He OymeT nonyyeHa
TENNOBU30POM, T.K. U3Ny4eHNE HE CMOXET MOMHOCTLIO MPOWATU CKBO3b BOZY.
l'ycToi TyMaH Taikke MOXET NOBAMSTL HAa PE3ynbTaTbl U3MEPEHU, T.K. Kanim

© B upeane, NpoBOANUTE U3MEPEHMNS B YCIOBUSX MOBBILIEHHOI
06nayHoCTy.

© YyuTbiBaiiTe HanMume 06NAYHOCTM 33 HECKONbKO YACOB [0
Hayana U3MepeHni.
© He BLINONHsNTE U3MEPEHHS BO BPEMSI 0OUILHOTO BbINALEHNs 0CAAKOB.

BOZbI NPENSTCTBYIOT MPOXOXAEHWIO MHDPAKPACHOTO U3Ny4eHWsi B NOMHOM Mepe
| 110 NYTV Nepesayy.
14 BosaywHble NOTOKM
BeTep unm CKBO3HSK B MOMELLEHAM MOXET 0Kas3aTb BAMSHUE HA W3MepeHue
~ Temneparypbl C NOMOLLBIO TEnoBu3opa. B pesynbTare npowecca TennoobmeHa
(koHBEKLMM) TemnepaTypa BO3yxa, NPUONMXEHHOTO K MOBEPXHOCTH, W
Temnepatypa u3MepsemMoro 006bekTa MpUMepHO OfvHakoBble. Ecnu B cpene
M3MEPEHUIn NPUCYTCTBYET BETEP WNN CKBO3HSIK, AAHHBIA COA  BO34yxa
“coyBaeTcs” W 3aMEHSIETCS HOBbIM CIIOEM, ellle He afanTUPOBaBLUMMCS K




Temnepatype u3mepsieMoro obbekta. B pesynbTate KOHBEKUuW, TeEmno
“3abupaetca” U3 TENNOro U3MepsiemMoro 06bEKTa UM BMIUTLIBAETCS XONOAHBIM
13mepsiemMbiM 0OBLEKTOM [0 TeX Mop, Moka TeMnepaTypa Bo3ayxa 1 Temneparypa
MOBEPXHOCTN M3MepsieMoro 06bekTa He npucnocobsTes apyr Kk apyry. dddekt
TennoobMeHa YCuUnMBaeTcs npu Gonblueid pasHULE Mexay TemnepaTypoi
MOBEPXHOCTM U3MEPSIeMOro 06beKTa 1 TEMNEPATYPOi OKPYXatoLLEeil Cpembl.

3arpa3HeHue Bo3ayxa

HexoTopble B3BELLEHHbIE BELLECTBA, Takve Kak, HanpuMep, Nbib, Caxa U JbIM,
a TakXe HeKOTOpbIE BUAbI MCMApEeHUin UIMEIOT BBICOKUIA KOIGPULIMEHT U3Ny4eHns
M NNOXO NPOMYCKAKT M3NyYeHUe. 3TO O3HAYAET, YTO OHW MOTYT SBASTHCS
nomexoi Ans MpOBELEHWs W3MEPEHWiA, T.K. OHU WCMYCKAOT COOCTBEHHOE
MHbPaKpacHoe W3nyyeHue, perncTpupyemoe TennoBu3opoM. bonee Toro,
TONMbKO HEKOTOPOE KOMMYECTBO WHGPAKPACHOr0 M3MEPEeHUs M3MepPSIeMOro
00beKTa NPOXOAUTDL K TEMIOBIU30PY, Tak Kak B0MbLUAs €ro YacTb PacCeMBaETCS U
MOrMOLLAETCS B3BELIEHHBIMM BELLECTBAMM.

5. Ceer

CBeT mnn OCBeLleHME He OKa3blBAIOT 3HAYUTENBHOTO BO3LENCTBUS HA
M3MEPEHIS, OCYLLECTBASEMbE C MOMOLLLI0 TEnnoBu3opa. Takke Bbl MOXETE
NPOBOANUTL U3MEPEHUS B TEMHOTE, T.K. TEMOBU30P M3MEPSIET MHdPaKpacHoe
U3My4YeHne B [JIMHHOBONHOBOM CMEKTpe.

OfHako, OT HEKOTOPbIX UCTOYHWKOB CBETA UCXOAMUT MHGMPAKPACHOE TEnioBoe
13Ny4eHne, KOTOPOE MOXET MOBAUSITb  Ha Temnepatypy 0ObekToB,
pacnonoxeHHblx no6an3octu. [03TOMy He PEKOMEHLYEeTCs MPOBOAUTH
M3MEPEHNst MOf, MPSAMbIMA COMHEYHLIMW Jlydamu WK, HanpuMep, BOU3N
HaKaNeHHON 3NeKTPUYECKON Nnamnbl. XONOAHbIE CBETOBbIE MCTOYHUKW, Takue




© Hukorpa He NpoBOAMTE U3MEPEHS NIPU TYCTOM TyMaHe uin
Hap, BOASHBIM MAPOM.

© He npoBoguTe M3MEpPEHMs B YCOBMSIX, KOTLA BNAXHOCTb
BO3Mlyxa KOHOEHCUMPYETCs Ha Tennosu3ope (cM. “Bnara,
CHEr W MHeil Ha NOBEPXHOCTM 13MepsieMoro 0bbekTa”, CTp.
17).

© [lo BO3MOXHOCTW u3beraiiTe BETPA M APYrX BO3AYLIHbIX MOTOKOB BO
BpEMS MPOBELEHNS 3MEPEHNIA.

© 3aperucTpupyiite CKOPOCTb M HanpaBfieHUe BO3OYLUHbIX MOTOKOB BO
BPEMS| NPOBEAEHNS U3MEPEHWIA 1 BKITIOYMTE 3TW AaHHble B aHann3 UK-

13006paXEHUIA.

© He npoBoauTe U3MEPEHUS B CUIbHO 3arpsi3HEHHOM BO34yXe (Hanpumep,
Cpasy nocne Toro, kak B MOMELLEHUN “NoaHAN” Mblfib).

©® Bcerpa npoBoaAMTE M3MEPEHUS HA CAMOM MUHUMAIHOM PacCTOSIHUM A0
u3mepsieMoro 06bekTa C Lenbio u3bexaHus BO3MEMCTBUS BELLECTB,
COMEPXaLLNXCS B BO3AYXE, HA PE3YNbTaThl U3MEPEHMIA.

KaK CBETOAMOAbl WM HEOHOBLIi CBET He NpPeACTaBnsioT CoOOi MoMexu,
MOCKONbKY OHW NpeobpasyloT oMbyl YacTb NOTPednsiemoii aHeprum B
BUAMMBIA CBET, @ HE MHDPAKPACHOE U3NyYeHNe.

2.2 Onpepenenue € u KOT Ha npaktuke

[na onpepenenns KoadduumeHTa W3ny4eHns MOBEPXHOCTU M3MEPSIEMOro

00bekTa, Bbl MOXETE, HanpuMep:

© 06patuTLCs K Tabnmue Ko3POULMEHTOB U3nyyeHus (cM. “Tabmiua
K0apdULIMEHTOB M3nyyeHus”, cTp. 50).




3HaueHusl, ykazaHHble B Tabnuue K03QdULMEHTOB U3NYYEHNS, SIBASIOTCS
HOPMATUBHBIMM 3HAYeHNSMU. KoaDdULMEHT N3ny4eHns NOBEPXHOCTH
BaLLEro 13mMepsieMoro 06beKTa MOXET OTANYATLCS OT HOPMATUBHOMO
3HaYeHwsl, yKazaHHoro B Tabnuue.

onpeaenuTb KOAOOULMEHT U3NYYeHNs C MOMOLLBIO STANIOHHOTO U3MEPEHUS
KOHTaKTHbIM TEPMOMETPOM  (Hanpumep, testo 905-T2 unm testo 925) (cm.
“MeToz C MCMONb30BAHWEM KOHTAKTHOTO TEPMOMETPA”, CTp. 25).
onpeaenuTb KOAOOULMEHT U3NyYeHNs C MOMOLLBIO STANIOHHOTO U3MEPEHUS
Tennosu3opom (cM. “MeTog ¢ 1cnonbL30BaHMeM Tennosu3opa”, cTp. 26).

Onpepnenenne K0apduULMEHTA U3NTYYEHNS NOCPEACTBOM
9TaJIOHHOr0 U3mMepeHusa

1. MeTtoa ¢ MCNoONb30BaHUEM KOHTAKTHOrO TepMoMeTpa
MNepBoHayanbHO HEOOXOAMMO UM3MEpUTb  TeMnepaTypy MOBEPXHOCTM
13mepseMoro obbekTa NocpeACcTBOM KOHTaKTHOrO TEpMOMETPa (Hanpumep,
testo 905-T2 unu testo 925). Tenepb U3MepbTe TeMNepaTypy NOBEPXHOCTH
n3mepsieMoro 006bekTa C MOMOLLbIO TEMA0BM30pa, 3apaHee ykasas
KO3POULMEHT n3nyyeHns. PagHuLa 3HAYEHUIn TeMnepaTypbl, NOAYYEHHbIX C
MOMOLLbIO KOHTAKTHOTO TEPMOMETPA M TEMIOBU30Pa, YKa3biBAET Ha TO, 4TO
3aJaHHbI  KOIDDUUMEHT W3Ny4YeHUs 3aBblleH. [1OCTeneHHO yMeHbLuas
3HaYeHne Ko3pOULMEHTA U3NYYEHUS, Bbl MOXETE W3MEHSITb U3MEPEHHYIO
Temneparypy A0 Tex Mnop, noka ee 3HayeHue He OyAeT COOTBETCTBOBATH
3HAYEHMIO, MONYYEHHOMY MPU KOHTAKTHOM M3MEpeHUM. 3afaHHblii npu
nocnegHeM u3MepeHnn KoadpduUMEHT usnyyerns GyaeT COOTBETCTBOBATH
K03 OULMEHTY U3Ny4eHUs NOBEPXHOCTU U3MEPSEMOr0 00bekTa.




2. Mertop ¢ ucnonb3oBaHUeM TEMIOBM30pa
CHayana HeoOXOLMMO NpUKNENTb K U3MEpPsseMoMy O0ObEKTY KyCOK
CaMOKJIEIOLLEeNCS MAEHKM (HanpuMep, TEPMOCTORKON CAMOKNEIOLLENACS MIEHKM
ot Testo). Mocne He6OMBLIOrO NPOMEXYTKA BPDEMEHN Bbl MOXETE C MOMOLLbHO
TEennoBuU30pa, 3a4aB KOIGPUUNEHT U3NY4eHUs CaMOKNIEILWENCs MIeHKH,
13MepUTb TemnepaTypy MOBEPXHOCTM M3MepsieMoro oObekTa Ha y4acTke,
MOKPLITOM  NNEeHKON. [lonyyeHHOe 3HayeHue Temmepatypbl SBASETCS
3TaNOHHLIM 3Ha4YeHneM. [lanee BbINONHSANTE HACTPOIKY Ko3adduumeHnta
M3NY4EHNs 10 TEX NOp, NMoKa C NOMOLLbIO TEMIOBNU30pa HE NONYYNUTE 3HaYEHNE
TeMnepartypbl, PaBHOE 3TaNOHHOMY, MU U3MEPEHUM B 001ACTM, HE MOKPLITOI
nneHkon. CooTBETCTBYOWMIA KOIDOULMEHT n3nyyeHus OypeT aBAATLCS
KO3QOULMEHTOM M3NY4EHUS NOBEPXHOCTU U3MEPSIEMOr0 006bEKTa.
BMeCTO camMOKNeIoLLencs NEHKN Bbl TaKXe MOXeTe:

MOKPbITb U3MEPSIEMbIi 0OBLEKT MOKPLITMEM WAM KPAacKOi C W3BECTHLIM

KO3PULMEHTOM M3NYYEHNS.

NOKPbITb U3MEPSEMBII 06LEKT TONCTLIM cnoeMm (> 0.13 MM) TennocToiikoro

macna (€ ~ 0.82).

NOKPbITb M3MepPSieMbIii 0ObEKT TONCTHIM CNOEM Caxu (€ ~ 0.95).
OnpeneneHye TemMnepaTypbl OTPAXEHHOMO U3NYYEHMS
lMocne ycTpaHeHus BCEX MOTEHLMANbHLIX MOMEX, KOTOPbIE MOrYT Oka3aTb
HeXenaTenbHoe BO3AEHCTBME HA Pe3ynbTathl M3MepeHus, Temneparypa
OTPaXEHHOT0 MHGPaKpacHoro wu3nyyenus OyaeT paBHa Temneparype
OKpyXatoLLeii cpefbl. Bbl MOXeTe n3MepuTb TeMneparypy OKpyXatoLei cpebl
BO3JYLUHLIM TEPMOMETPOM, Hanpumep, testo 810, u Ha OCHOBE MOAYYEHHOrO
3HaueHWs BBECTM B Tennosu3op napametpsl KOT.
OpHako, ecnv B 06macTv MPOBELEHUSI U3MEPEHUIA NMPUCYTCTBYIOT UCTOYHUKN
U3Ny4eHs, HE0OXOAMMO BbINONHUTL AOMONHUTENBHOE U3MEPEHNE OTPXEHHOW




BHumaHme:

©® Bcerfa cnenyite ykasaHuaM [aHHOTO PYKOBOACTBA MO
3KCnNyaTaLym, CBS3aHHbIM C 0OLEKTOM U3MepeHus!

© [py NOKpbITUM MM OOKNENBAHUM U3MEPSIEMOr0 00bekTa
HEeOOXOMMO Y4MTHIBATL TOT GAKT, YTO NMPOBELEHME U3MEPEHNS BOSMOXHO
TONbKO MOCMe afanTaumu MOKPLITUS WM CaMOKNEIOWENACS MEeHKN K

Temneparype obbexTa.

Temneparypbl ANs NONyYeHNs HauboNee TOYHbIX PE3YNLTATOB MPY AaNbHEALINX

13MEPEHUSIX.

W3mepeHue Temnepatypbl OTPAXEHMS C NOMOLLbIO U3nyyaTtens
JlambepTa (M3roTOBNEHHOr0 U3 NOAPYYHbIX CPEACTE)

Wanyyatens Jlambepta npeacrasngeT coboii npucnocobneHne, otpaxaiollee
nagatoLLee 13nyyeHne ¢ ONTUMabHBIM paccenBaHneM /auddyauei, T.e. ¢
O[IHAKOBOW CUIOA BO BCE HANpPaBeHus.

Bbl MOXeTe M3MepuTb TeMmnepatypy OTPaXeHHOro W3MyyeHust Ha pamvaTope
JlambepTa ¢ noMoLLbi0 TennoBu3opa. B aaHHbIX Lensx noaxopsiueit 3ameHoi
uanyyarens Jlambepta MOXET CTaTb KYCOK aliOMUHWUEBOW (ONbrit, KOTOPYIO
HEOOXOAMMO CMSTb, @ 3aTeM pacnpaBuTb. onbra MMEeT  BhICOKMIA
KO3pOMLMEHT — OTpaxeHus W, bnarofaps  CKOMKAHHOW  CTPYKTYpe,
paccesHHoe/anddysHoe OTpaXEHWe M3NYYeHUst MPaKTUYECKU UAeabHOE (CM.
Puc.2.3, npasas CTOpOHa NOMUHNEBOIA donbru,
cTp. 32).

Y1obbl M3MepUTL  TeMmnepatypy OTPAXEHHOTO  W3NYYEHWs, YCTaHOBUTE




u3nyyarens Jlambepta BONM3M n3mepsieMoro obbekta unm, B uaeane, Ha ero
MOBEPXHOCTb. 3aTeM, YCTaHOBUB KOIDOULMEHT W3NYYEHUS HA eauHuLY,
13MepbTe TeMNepaTypy psaoM C uanyyatenem. Tennosu3op BbIMOMHUT pacyeT
Temnepatypbl NaJaloLLero uanyyeHusi. Tenepb Bbl MOXETE BBECTU MOMYYEHHOE
3HaueHne B kayectBe KOT B TennoBu3ope M BLIMONHUTL U3MepeHUe
Temnepatypbl “3MepsieMoro 06bekTa ¢ 3afiaHHbIM KOIDOULMEHTOM M3NY4YeHs
MOBEPXHOCTM JaHHOTO 06beKTa.

2.3 UcTouHMKM owunob0okK npu npoBefeHun
MHJPAKPaACHOro U3MepeHust

CnepytoLime hakTopbl MOTyT MCKa3UTL Pe3ynbTaThl MHAPAKPACHOTO U3MEPEHNS:
HenpasunbHas HacTpoika ko3ppuLmMenTa usnyyeHms
Onpepenute 1 BBELWTE MPAaBWIbHBIA KOIDOUUMEHT U3Ny4YeHUs (CM.
“Onpegenenne koadduuMeHTa U3NyYeHUs NOCPEACTBOM UCXOAHOrO
u3mepeHus”, cTp. 25).
HenpasunbHas Hactpoiika KOT
Onpegenute ¥ BBEAWTE 3HAYEHWEe TEMMEPATYpPHON KOMMEHcaLuu
OTpaxeHus (cM. “Onpes. Temn. OTPXEHHOrO U3nyyeHus”, cTp. 27).
HeueTkoe MK-n3obpaxeHue
Hactpoiite  ¢okycupoBKy TennoBu3opa M0 MECTy NpOBELEeHUs
U3MEPEHUIA, T.K. YETKOCTb W30DPAKEHMs] HEBO3MOXHO WM3MEHUTb Mocne
CO3[1aHMS CHUMKA.
PaccrosiHue o n3mepsieMoro 06bekTa CMLLIKOM BOMbLIOE UKW CIIULLKOM

ManeHbkoe
lp1MeHeH1e HECOOTBETCTBYIOLLETO 0OBEKTIBA NPY U3MEPEHIN
06nacTb U3MEPEHNIA CAMLLKOM OonbLUas




= lpn NpoBEAEHUN W3MEPEHWUA YYUTBLIBANTE MUHUMANBLHOE QOKYCHOE
paccTosiH1e BaLLero Tennosn3opa.
=> Takxe, Kak npu cbemke 00bluHbIX poTorpacduii, NPaBuNbHO BhIbMpaiiTe
00bEKTUB (TENE0OLEKTUB UM LIMPOKOYTONbHbIA 0OLEKTUB).
= [1pn BO3MOXHOCTH, BbIGMPaiiTe HeBONbLLOE PACCTOsHIUE [0 U3MEPSEMOTO
0bbekTa.
© Tlomexu Ha nytn nepegadn MK-uanyyenuns (Hanpumep, 3arpsisHeHue
BO3/IyXa, 3aCNOHsItoLME 0OLEKTI U T.4.)
© Bo3peiicTBMe BHELIHMX UCTOYHUKOB U3YYEHUS (HANPUMED, NeKTpUyeckue
NaMMOYKM, CONHLE, papmaTopsl 1 T.4.)
© HenpasunbHas uHTepnpeTaums MK-130bpaxenus B CBI3M C OTPaXeHUEM
= W3beraitte U3MepPeHUiA NMPU HAMYMM UCTOYHUKOB NOMEX.
= [pn BO3MOXHOCTU HENTPIN3YITE WX 3aCIOHUTE UCTOYHUKM MOMEX
YN BHECUTE MHPOpMaLmio 06 nx Bo3aelcTaum B aHann3 UK-n3obpaxenus.
© Peskasi nepemMeHa Temneparypbl OKpyxaioLLeit cpeabl
—> Ecnu Temnepatypa okpyxatoLueii cpeabl MeHSIETCS C HU3KkoM Ha Gonee
BbICOKYIO, CYLLECTBYET pUCK 06pa30BaHNs KOHAEHCATa Ha 0ObEKTMBE.
=> TNpn BO3MOXHOCTM UCNOAb3YNATE TEMNOBU30PLI C
TEPMOCTaONIN3UPOBAHHLIMU IETEKTOPAMM.
© HenpasunbHas uHTepnpeTaums MK-u3o0bpaxeHus no npuumHe
HELOCTATO4HbIX CBELEHMIA O Au3aiiHe 00beKTa U3MepPEeHUii
=> HeobxommMmMo n3yunTb TN 1 AU3aiiH 06bEKTA M3MEPEHMUIA.
=> [ns npaBunbHOlM MHTEpnpeTaum MK-u306paxeHnii npu BO3MOXHOCTU
MCMONb3yiiTe peanbHble n306paxenus (Gotorpadum) 06bEKTOB.




W3mepeHus Ha CTEKIIHHBIX MOBEPXHOCTAX

YenoBeueckuii rna3 cnocobeH BUAETL CKBO3b CTEKNO, HO MPU 3TOM CTEKNO He
nponyckaeT uHdpakpacHoe uanyyeHue. CnefoBatensHo, TENOBU30P U3MEPSIET
TemnepaTtypy MOBEPXHOCTM CTekna, a He Temnepatypy MaTepuanos,
pacronoXeHHblX 3a CTeknoMm (cM. Puc. 2.2). OpHako, CTekno npomnyckaet
KOPOTKOBOJIHOBOE  M3NyYeHIe, HanpuMep, CONHEYHbIi CBeT. CnepnoBatensHo,
BaM HEOOXOAMMO YYMTbIBATb, YTO COMHEYHBIA CBET, NPOHUKAIOWMIA Yepes
CTEKJI0, MOXET, Hanpumep, HarpeTb M3Mepsiemblil 0ObEKT.

CTekno Take SIBMSETCS OTPAXAIOWMM MaTepuanoM, noatomy He 3abbisaiite 0
3epKaNbHOM OTPAXEHUM NpWU MPOBELEHWN W3MEPEHUIA HA CTEKNSHHbIX
MOBEPXHOCTSIX (CM. “3epkanbHoe oTpaxetue”, c1p. 31).

- —_— —

(OKOHHOE CTEK/I0, PacroNOXeHHOe nepes; 06beKTOM U3MEpEHUs

Puc. 2.2: [poBeaeHue n3mepenHnii Ha cteksie




W3mepeHus Ha MeTannMyecKx NOBEpPXHOCTSX

MeTannbl, B 0COGEHHOCTU MeTabl ¢ ONECTALLE MOBEPXHOCTLIO, SBASIOTCS
CUNbHBIMM OTpaXaTensmMi JIMHHOBONHOBOIO MHGPaKPacHOro namepeHns. OHn
001aal0T  YPE3BbIYAAHO  HU3KUM  KOIQOULMEHTOM  U3NYYEHNS, KOTOPbIi
MEHSIETCS B 3aBUCKUMOCTU OT TeMnepatypbl (CM. “Uanyyatens LBeTHoro Tena’,
ctp. 40). Mo3aToMy M3MepeHWe TemnepaTypbl NMOBEPXHOCTU METaIOB Takoro
TMNa SBNSETCH 3aTPYAHUTENbHBIM. [OMUMO HAcTpoOnkM koadduumeHTa
U3Ny4YeHNs BaXHLIM KPUTEPUEM SIBNSIETCS MpaBunbHas HacTpoiika KOT  (cwm.
“Onpefeneqve TemnepaTypbl OTPAXEHHOrO M3nyyeHus”, cTp. 27). Tawke
0bpaTuTe BHUMaHWE HA PEKOMEHALMM OTHOCUTENBHO 3ePKANbHOTO OTPKEHUS
(cm. “3epkanbHoe oTpaxeHue”, cp. 31).

Ecnn metannuyeckne nOBEPXHOCTU OKpaLLEHbl, UI3MEPEHNE HE BbI30BET
3aTPYyAHEHUIA, NOCKOMbKY Kpacka OObIMHO WMEET BbICOKWIA KO3DOULMEHT
u3nyyenus. OfHAKO, B TaKOM Cnyyae, HEOOXOAMMO Y4MTbIBATb OTPAXEHMS
BHELUHEr0 U3My4eHms.

3epkanbHoe oTpaxeHue

YeTko BUAMMOE 3epKasbHOE OTPAKEHWE 3a4acTylo SBASIETCS MHAMKATOPOM
BbICOKOOTPaXaeMOM MOBEPXHOCTH, T.€. NOBEPXHOCTU C HU3KMM KOSDOULIMEHTOM
un3nyyernsi. OfHaKo, BbICOKAs 3epKasbHas CrioCOBHOCTb MaTepuana He BCerpa
noApa3yMeBAET BbICOKYHO OTPaXaTesibHyo COCOOHOCTb. Hanpumep, 3epkabHble
OTPAXEHUS BHELUHEr0 W3NYYEeHUs MOXHO YBUAETb Ha MK-u306paxeHuu
OKPALUEHHOW MOBEPXHOCTM (HampuMep, CUNyaT uenoBeka, NPOBOLSLLEr0
M3MepeHue), XoTa kpacka OObl4HO 06MafaeT BbICOKMM KO3DOULMEHTOM




Puc. 2.3: 3epkanbHoe v angdysHoe oTpaxeHue

uanysenns (€ ~ 0.95). W, HaobopoT, o4epTaHns OTpaxaeMblx OOLEKTOB,
HaxopsLmxcs B 061aCTv NPOBEAEHUS M3MEPEHMS, HEBO3MOXHO yBUaETb Ha K-
1300paXEHNM, HANPUMEP, CTEHbI U3 NECYaHIKA, HECMOTPS! HA TO, YTO MECYAHNK
MMEET HU3KMiIA KOADDULIMEHT M3NyyeHns.

CnepoBatenbHO, NPOMUCXOAMT N 3epKasbHOe OTPaXEHUE BHELLHErO U3NYYeHs 1
HACKONbKO 3TO0 MOXHO MPOCNEANUTL Ha CHUMKAX MePBOHAYaNbHO 3aBUCHT He OT
K0abdULUMEHTa U3NY4EHUS, @ OT CTPYKTYPbI MOBEPXHOCTY.

Bce uanyyenme Bcerga OTpaxaeTcss MOL TEM Xe YIMOM, MOL KOTOPbIM OHO
nafaeT Ha NOBEPXHOCTb. JTO 03HAYAET, YTO CELYIOLLEE IMNMPUYECKOE NPABUIO
NPUMEHEHUMO BO BCEX CNyYasX: Yro MajeHus = yriy OTpaxeHus. 910 nerko
NMPOCNEXMBAETCS HA PUC. 2.3 HA YBENMYEHHOM NONEPEYHOM paspese rnajKoi
YacTu anoMuHUeBoi onbr (Ha pUCYHKe cnesa). 3pech WHbpakpacHoe
U3y4EHNE YENOBEKA, BhIMOMHIIOLEr0 W3MEPEHUe, OTPAXAeTCs B TakoM Xe




BWAE, B KAKOM OHO YAAPSIETCS O MOBEPXHOCTb (3EPKaSIbHOE OTPAXEHUE).

Camo coboii pa3ymeeTcs,, 4TO MPaBUIO YroN NMAAEHNs = Yy OTPKEHUS TakKe
NPUMEHNMO K MHGOPAKPaCHOMY W3NYYeHU0, NafalolieMy Ha CMSITYI0 4YaCTb
anoMUHNeBoOn ¢donbr (Ha pucyHke cnpasa). OAHako, B 3TOM Chyyae,
MHOPaKpaCHbIe yyy MajaloT HA OTAENbHbIE 00NACTV MOL PasHbIMK yrnamu, B
OT/IM4MEe HAa MNOCKOW noBepxHOCTW. [laHHoe auddysHoe OTpaxeHue
MOLPA3YMEBAET, YTO HEBO3MOXHO YBULETb Kakue-nMbo O4YepTaHusi UCTOYHMKOB
OTPaXEHHOro MHdpakpacHoro nanyyexnsi. OTpaxeHne BCErO OTPe3Ka CMSTON
anoMuHneBoit Gonbru npeacTaBnseT coboit cMmelleHneM UHGPaKPacHOro
U3NY4YEHNs IBYX OTPKEHHBIX UCTOYHUKOB M3NYYEHWs (YENOBEK, BbIMOMHSIOLLMIA
13MepeHue 1 3aaHuii GOH, PacroNOXEHHbINA 3a 3TUM YENOBEKOM).

2.4 OnTuManbHble YCNOBUS AN NpoBeAeHUs
MH}paKpacHbIX U3MEPEHUIA

MoCTOsHHbIE YCNIOBUSI OKPYXAIOLLEH CPefibl SIBNSIOTCS, MOMUMO BCErO MPOYEro,

©® Bbicokasi CnocOOHOCTb K 3epKanbHOMY OTPaXEHW0 He
BCEra 03Ha4aeT BbICOKYID CMOCOOHOCTb K OTPaXEHMI0 B
MHPAKPACHOM CrexTpe.

© Toxanyiicta, BCerga npuHAMAiATe No BHUMaHWe Bawe

COOCTBEHHOMN MHPAKPACHOe U3Ny4eHKe.

© TloBEPXHOCTU KOTOpbIE He AAIOT 3ePKabHOr0 OTPaXeEHMs Takke MOryT
VIMETb BbICOKYIO OTPaXAIOLLYIO CMIOCOBOCTb.

© [poBoauTe U3MEPEHUs MNMAJKUX MOBEPXHOCTEN NOA PasHbIM YriOM U B
pa3HOM HanpaBfeHWW Afis TOro, 4ToObl OMpefenuTb kakasi 4acTb W3
HEpPaBHOMEPHOCTM B  PACMpefeneHny TemnepaTrypbl OTHOCUTCS K
OTP@XEHHOMY M3NYYEHUIO @ Kakasi OTHOCUTCS K 0OLEKTY U3MEpEHUsI.




BaXHbIM KPUTEPUEM [NIS1 POBEAEHMS TEMIOBU3MOHHBIX M3MEPEHUI. ITO 03HAYAET,
YTO KIMMATUYECKIE YCIOBMS M 0OBEKTbI CPEfibl U3MEPEHUI HE [LOMKHbI M3MEHSITBCS
BO BpEMSs MPOBEAEHUS U3MEPEHMIA. ITO eAMHCTBEHHBIN CNOCOD, NS BbISBNEHUS
VCTOYHVKOB MOMEX M [IOKYMEHTUPOBAHUS UX NSl AATIbHEMALLEro aHau3a.

Mpn n3MepeHusx, OCYLLECTBASIEMbIX HA OTKPHLITOM BO3AyXe, HEOOXOAUMBI
YCTOAYMBLIE MOTOAHbIE YCNOBUS W 3HAuYMTENbHAS 0ONAYHOCTb Ans “3awmThl”
13MepsieMoro 06beKTa, Kak OT MPSIMOT0 CONHEYHOrO CBETA, Tak U OT “XONOHOMO
Indbdy3Horo HebecHoro uanyyeHus”. HeobxommMMo Takke yuuTbIBaTb TOT (akT,
YTO n3MepsieMble 0OBEKTb MOryT OCTaBaTbCsl HArpeTbIMKA MOCNE PaHHUX
BO3AENCTBUIA CONHEYHOrO CBETA U3-3a CMIOCOOHOCTY K aKKyMyNIMPOBAHMIO Tenna.

MneanbHbiMM YCNOBUSIMI NS NPOBELEHUS U3MEPEHNIA SBNSIIOTCS:
YCTOMuMBbIE MOrOAHBIE YCNOBUS;
3HauuTenbHas 06NMAYHOCTb JO M BO BPEMS MPOBEAEHWS WU3MepeHuii
(OTHOCUTCS TOMBKO K M3MEPEHUSIM Ha OTKPLITOM BO3AYyXE);
OTCyTCTBME NPSIMBIX CONHEYHBIX JIyYei O U BO BPEMS U3MEPEHMS;
QOTCYTCTBME OCA/IKOB;
Cyxast 1 He NOABEPXEHHas MCTOYHMKAM NOMEX MOBEPXHOCTb M3MEPSEMOro
06bekTa (Hanpumep, 6e3 IMCTBLI UK OMUIOK Ha MOBEPXHOCTY);
OTCyTCTBME BETPA MM CKBO3HSIKA;
OTCyTCTBME MCTOYHMKOB nomex Ha mytu nepegaun UK uanydenms unm B
M3MEpPUTENBHON Cpeae;
oBepxHOCTb  M3MepsieMoro  0ObekTa [JoMXHa 061agatb — BbICOKUM
KO3DPULMEHTOM U3NY4EHMSI, KOTOPbIA, B CBOIO O4Yepefb, AONXEH ObiTh
onpeneneH ¢ 60MbLLION TOYHOCTIO.

Inga  cTpouTenbHoi Tepmorpadui  PEKOMEHAYETCS  pasHuua  Mexay




TEeMNepaTypoil B MOMELLIEHUM 1 TEMNEPATYPOIA OKPYXAIOLLEH CPeabl B MUHUMYM
15°C.

2.5 UpeanbHoe UK-n3obpaxenune

Mpu cospaHum MK-n3obpaxenus Heobxomumo 06pallaTh BHUMaHWE Ha [Ba

OCHOBHbIX MOMEHTA:

© BbIOOP NPaBULHOI 061ACTV U3MEPEHNS 1

© ¢okycuposka NK-13bpaxeHns Ha y4acTke, COOTBETCTBYIOLLIEM 0061acTL
M3MEPEHWUIA.

Takxe Kak v npu co3naHnN UMQPOBLIX CHUMKOB, Bbl HE CMOXETE U3MEHUTL HUA

NPELMETHYI0 001aCTb, HU  OKYCMPOBKY M300paxeHus nocne Toro, kak

COXPaHWUIU €ro.

[ins nony4eHus naeanbHoro NUK-n3obpaxeHns Bbl MOXETE crenatb crneayrolume
HacTpoiiku B Tennosu3ope v MO ans aHanu3a (Hanpumep, MO Testo IR Soft 2.0):
© N3MeHuTb  HAcTPOKkM  Ko3pdULMEHTa W3NY4EHUS M KOMMEHcauum
oTpaxeHHoi Temneparypsl (KOT).
[aHHas npouenypa MOXET OCYLIECTBASTHCS METOLOM CPaBHEHWUS TOYKM 3a
TOYKOW WK dparmeHTa 3a GparMeHTOM C MOMOLLBIO NPOPECCUOHANBHOMO
nporpaMmMHOro obecneyeHnst Ans aHanuaa, Hanpumep, Testo IRSoft 2.0.
© BhbIBpath COOTBETCTBYIOLLYIO LIBETOBYIO NANUTPY (Hanpumep, Xeneso, paayra
nT.a.).
Mpn npaBunbHOM BbIGOPE LBETOBOM ManuTpbl Bbl CMOXETE MONY4UTb
BbICOKOKOHTPACTHOE, MPCToe s MHTepnpeTaumn MK-usobpaxeHue.
© BpyyHyI0 HACTPOUTL TEMMEPATYPHYIO LKAy .
C NOMOLLBI0 JAHHON OMLMK Bbl CMOXETE YNYHLIMTL LIBETOBOE OTOOpaxeHue
pacnpegnenenus Temnepartyp sawero UK-u3obpaxerus (cm. Puc. 2.4).
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Puc. 2.4: Hactporika wwkasnsi Temnepatyp

Obpatute BHUMaHWE Ha Criedyiowme COBETbl OTHOCUTENbHO co3manus UK-

1306paxeHus:

© Heobx0aMMO yuuTbIBaTb, NPELOTBPALLATL UK YCTPAHITH UCTOYHUKM NOMEX.

© loBepxHOCTb M3MepsieMoro obbekTa [0MXHa ObiThb “3awwmuieHa” oT
ONTUYECKUX 1 TEMIOBbIX UCTOYHUKOB MOMEX.
Mpn BO3MOXHOCTM HEOOXOAMMO YCTPAHSTb MOKPLITUS WAKN OOBEKTHI,
BbI3bIBAIOLLVIE MOMEXM CO CTOPOHBI OKPYXAIOLLEH Cpebl.

© W3mensiite Bawe MeCTONONOXEHWE BO BPEMS MPOBEAEHUS U3MEPEHWIA C
LIeNbIO BbIIBNEHWS KakuX-MO0 OTPaXeHuid.
OTpaxeHus nepeaBuraioTcsi, MHdPakpacHble XapakTepucTukM U3MePSIEMOro
00beKTa 0CTaIOTCS HEN3MEHHBIMM, AXE NPV U3MEHEHNM YA 3PEHUS.

© Touka U3MepeHuii He 1oMXHA ObiTb 60MbLLE U3MEPSIEMOTO 00bEKTa.

© PaccTosiHue 1o u3mepsiemMoro 06bekTa 0MXHO ObiTb MUHUMAIbHBIM.

©® Wcnonbayitte 06BLEKTUB COOTBETCTBYHOLLMIA Batueii uameputenbHoii 3aaaye.

© [ing TOYHOrO M3MEPEHUS feTaneil PeKOMEHLyeM MCMONb30BaTh LUTATMB.

©® Heobx0aMmo 3HaTh AM3aitH U 0COOEHHOCTU N3MEPSIEMOr0 0ObEKTa ANs TOTO,
4T0ObI MPABUBHO ONPELENUTH TENJOBbIE XaPaKTEPUCTUKM.




© MpuMeHsiiTe  TENAOBM30P CO BCTPOEHHOW LMPPOBOA  Kamepon -
1CMONb30BaHNE PeabHbIX 300PaXeHuii 3HaYUTENbHO 0bneryaeT aHanus UK-
1300paXEHUN.

© YuyuTbiBaiiTe Niobble U3MEHEHUs YCNIOBUA OKpyXatolei cpedpl. Mposoaute
[OMONIHUTESIbHBIE  U3MEpeHUs W [LOKYMEHTUPYATE BCHO Heobxomumyio
MHbOPMaLWMIO, YTODObI MCMONb30BaTL 3TO B JanbHeiilem aHanuse WK-
1300paXEHUN.




3 lpunoxenune
3.1 Cnosapb TepMUHOB 1O TepMorpapun

AGCONIOTHbIN HOMb

A6coniotHbIi Homb cocTaenseT -273.15 °C (0 K = -459.69 °F). Hu oy 06bexT He nanyaet
VHPAKPACHYIO SHEPIVIO MPK TEMTEPATYPE HVXXE aBCOIIOTHOO HyIist; B TAKOM CITydae 310
03HAY@ET, 4TO OHM HE V3MYHaIOT HUKAKOrO MHGPAKPACHOO W3MyYeHVs.
AGcop6uus/nornoweHue

Korpa anektpomarHuTHoe MHbpakpacHoe M3nyyeHue ymapsieTcs 00 06bekT,
nocnegHuiA  NOrnowAeT ONpefeneHHyld 00 MHOPaKPaCHON 3HEPruu.
lMornowieHne MHGPaKpPacHO 3Hepruv noapasyMeBaeT HarpeBaHue 00bekTa.
Bonee Tennble 00beKTbl WU3Ny4aloT 6OMbLIE WMHGPAKPACHOrO W3NY4eHus, N0
CPaBHEHMIO C 0ObekTamu C Gonee HW3KOW Temnepatypoid. [lornoleHHoe
MHppakpacHoe u3nyyeHue npeobpasyetcs B W3ny4aeMoe WHPpakpacHoe
u3nyyeHne (ucxopsiwee Ot o6bekTa). KoapduumeHT normoLieHus, Takum
006pa3oM, COOTBETCTBYET KOIDPULIMEHTY U3NY4YEHMS.

Mapaowiee MHpaKpacHoe w3nyyeHne, KOTOpPoe He MOrOLAETCS 0OBLEKTOM,
OTPAXaAETCs W/MnK NPONyCKaeTes (MPOXOAMT CKBO3b 0OBLEKT).

AGconioTHOe YepHoe Teno

OBbeKT, NOrMOLLAIOLMIA BCIO 3HEPTWI0 M3 MAFAIOLLIET0 MHAPAKPACHOTO M3Ny4eHus,
npeobpasyeT ee B COOCTBEHHOE MH(PAKpPacHoe M3Ny4eHUe M B MONHOM Mepe
u3nyyaet ero. KosppuupeHT uanyyeHns abContoTHOro Manyyatensi paBeH eanHILE.
Mo 37O/ MpU4MHE He NPOMCXOMMT — OTPKEHWUS WAM MPONYCKAHWS M3MYYeHus.
06bexToB, 06M1aAOLLVX CBOCTBAMM JAHHOTO POLLA, HE CYLLECTBYET B MPUPOLE.
[Mpnbopb! A/ist KaNMBPOBKM TEMOBIU30POB Ha3bIBAKTCS “YepHble Tena”. OnHako, ux
KOIDOULMEHT 13NyyeHNs MeHbLLe efvHMLbl (€ > 0.95).
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Bpems crabunusauum Temneparypbl

TpomexyTok BpeMeHu, Tpebyemblii TEMIOBU30PY AN aianTauum K Temneparype
OKpYXaloLLei cpefibl Ha MECTe NPOBEAEHNS N3MEPEHMIA.
TepmocTabunuanpoBaHHbie AETEKTOPLI TAKOrO Xe TWMa, Kak B TennoBu3ope testo
880 MMeIoT CPaBHMTENLHO HEOONbLLOE BPeMsi CTabun3aumn (BbipaBHUBAHMS)
TeMneparypbl.

r

lopsiyas/xonogHas Tovka

Haubonee xonoaHas Touka Ha MK-1306paxeHnn Ha3BaeTcs “XONOMHOI TOUKOA”,
Haubonee ropsuast - “ropsuein TOuKoiA”.

C nomoLLbI0 yHKLWKM “ABTOMATMYECKOE PACriO3HABAHME MOPSHEN/XONOHON TOuKK”
Bbl MOXETE BbIBECTU HA [MCI/IEN TEnnoBM3opa 3T Age Touku. [laHHas dyHKums
TakKe MEETCs BO MHOTVX MaKeTax MporpamMMHOro obecrieyeHms, Hanpumep, B Testo
IR Soft 2.0. Mocpeacteom faxHoro MO Bbl Takke MOXETE BbIBECTU HA AMCTUIEN
TOPS4YHO M XONOIHYIO TOYKY NtoBoro BbIbpaHHoro yuacTka NK-u3obpaxeHus.

|

[iByXTOYEYHOE U3MEpeHue

2-TOYEYHOE WM3MEpeHWe OCYLLECTBASIETCS MOCPELCTBOM [JBYX MEPEKPECTMii Ha

JMCriee TEnnoBu3opa, C MOMOLLBI0 KOTOPbIX OCYLUECTBSETCS CHUTHIBAHUE
OTAENbHBIX 3HAYEHMIA TEMNEPaTypbl.

LertekTop

[leTekTOp MoOnyyaeT MHQPAKPacHOE M3nyyeHue W Npeobpa3oBbLIBAET €ro B
SﬂeKTpVHECKVIVI CUrHan. Pasmep [ETEeKTOpa YKa3blBAETCA B NMUKCENSX.

n

WpeanbHblii u3nyyarenn

Cm. “A6conioTHoe YepHoe Teno”, cTp. 38.




Wanyyatens ceporo Tena

IpakTyeckn Bce 0OLEKTHI BCTPEYAIOLMECS HA MPAKTUKE HA3BIBAIOT “CEpbIMU
Tenamn” uin “peabHbIMK u3nyyatensMu’. B otanure ot abCoMOTHBIX YEPHBIX
Ten, Cepble Tena HUKOrAA He MOrMalLAoT BCE MajaloLLee Ha HUX MHppPaKpacHoe
u3nyyeHue. B LaHHOM cnyyae, 4acTb NafaloLLero U3nyYeHns BCeraa 0TpaxaeTcs
MOBEPXHOCTbIO W MHOrga nornawaetcs. Takum 06pa3om, koadbduumeHt
U3Ny4YEeHNs U3Ny4aTens Ceporo TeNa BCErLa MEHbLUE €OVHMLIbI.

U3otepmbl

JInHun, CcBA3bIBAIOLLME TOYKM C OAMHAKOBOI TemnepaTypoil. Bbl moxete
BbIBECTW Ha Aucnneit U30TepMbl ¢ nomoLbto M0 ans aHanusa (Hanpumep, Testo
IR Soft 2.0). B npouecce oTobBpaxeHus u30TepM, Bce ToukM Ha WK-
1300paXeHnn CO 3HAYEHWAMM TemnepaTypbl B 3afaHHOM AManasoHe
BbIAENSIOTCS OAHWM LIBETOM.

UK-u3obpaxeHune

M306paxeHne, Ha KOTOpOM OTOOpaxaeTcs pacnpefeneHne TemnepaTypbl Ha
MOBEPXHOCTV 0OBEKTOB NOCPEACTBOM WCMONb30BAHMS Pa3NMuHbIX LBETOB ANS
pasHblx 3HaueHuit Temnepatypbl. WK-n306paxeHus cO30AIOTCH C MOMOLLbIO
TennoBu3opa.

WndpakpacHoe usnyyenume

WHdpakpacHoe n3nyyeHne 310 3NEKTPOMArHUTHOE TENoBOe u3nyyeHue. Bce
06bekTbl C  Temnepatypoil  Bblle abconoTHoro Hyns (0 K =
-273.15 °C) wu3nyyaoT uHdpakpacHble BOMHbl. MHdpakpacHoe u3nyyeHve
OXBaTbIBaeT AvanasoH fand BonH o1 0.75 pm ao 1,000 um (= 1 mm) u, Tem
CaMbIM, FPHUYUT C AMANa3oHoM LMH BOAH Buaumoro ceeta (0.38 2o 0.75 um).
Tennosu3opbl 0ObIYHO U3MEPSIOT JIMHHOBOIHOBOE MH(PAKpacHoe M3nyyeHue B
IvanasoHe ot 8§ um o 14 um (kak Hanpumep, testo 880), T.k. atTMocdepa B
JJIMHHOBOJIHOBOM [Mana3oHe XOpOLLO MPOMyCKaeT MHPaKpacHoe U3nyyeHue.




IFOVgeo (HaMMeHbLLKIA BUOUMBII 06BLEKT)

['eomeTpuyeckoe paspelleHne (MpoCTPaHCTBEHHOE paspelleHue). CreneHb
paspeluatouieit  cnocobHOCTM AETEKTOpa B COYETaHWW C  OOBLEKTUBOM.
[eomeTpuyeckoe paspelueHne Yykas3blBaeTcs B Mpan (= mMunauapg) u
OnpefensieT HaMMeHbLUMIA 0OBEKT, KOTOPbIN, B 3aBUCUMOCTI OT PaCCTOSIHMS 10
13MepsieMoro 06bekTa, MOXeT ObiTb oTobpaxeH Ha UK-u3obpaxeHun. Ha UK-
13006paxeHnn pasmep IaHHOr0 0ObEKTA COOTBETCTBYET OAHOMY MUKCENIO.
IFOVmeas (HauMeHbLUMIi U3MepPSeMblii 00bEKT)

OnpeneneHne HaMMEHbLLEr0 M3MEPSIEMOro 00bekTa s KOTOPOro BO3MOXHO
TOYHOE M3MepeHue TeMnepaTtypbl TenNoBM30poM. [aHHblii 06bekT B 2-3 pasa
6onbLue HauMeHbLUero BuayuMoro 06bekta (IFOVgeo).

CyuiecTByeT cnegyioee amnupudeckoe npasuno: IFOVmess =~ 3 X IFOVgeo.
IFOVimeas TakXe Ha3blBAIOT M3MepsiemMas TouKa.

K

KanuGpoeka

[poueaypa nony4eHUs M CpaBHEHMS MOKasaHWi Npubopa (AeNCTBUTENbHbIE
3HAYEHWs) M MOKa3aHWi 3TANOHHOrO Npubopa (HOMUHANbHLIE 3HayeHus). C
MOMOLLBI0 NONYYEHHbIX PE3YNbTATOB MOXHO CAEeNaTh 3aK/IOYEHNE - HAX0AsTCs
JIN HOMUHANbHbIE 3HAYeHMs Npubopa B Npefenax AONyCTUMOrO AuanasoHa. B
OTAMYME  OT  MpOoLedypbl  HACTPOIKMW, YCTAHOBNEHHOE  OTKOHEHUE
LOKYMEHTUPYETCS, @ He MPOMUCXOUT HAcTpoika nmpubopa Mmof HOMUHANLHOE
3HaueHe. HYacToTa npoBeaeHs KannbPOBKM 3aBUCUT OT U3MEPUTENbHBIX 332y
11 TPEBOBAHNIA K HUM.

KenbeuH [K]

EnvHuua temneparypel.

0 K cootBetcTByeT abconotHomy Hynio (-273.15 °C). CooteetcTBeHHO: 273.15 K
=0°C=32°F. K="C + 273.15.




IMpumep npeobpasosanus 20 °C B K: 20 °C + 273.15 = 293.15 K.

KOT (KomneHcaums oTpaxeHHOV Temneparypbl)

Mpn napeHnn Ha peanbHble Tena OnpefeneHHas [ons WHdPakpacHoro
U3ny4eHns oTpaxaetcs. [laHHyio OTPaXeHHY0 TeMnepatypy CleayeT YuuThbiBaTh
NPy U3MepeHNsix 0ObEKTOB C HU3KUM KOIGPUUMEHTOM M3nyyeHus. Vcnonbays
KOMMEHCALWMI0 OTPXEHHON Temnepatypbl B TEMIOBU30PE, PACCUUTLIBAETCS
OTPaXEHHOEe U3NyyeHue U, Takum 00Pa3oM, YNYHILAETCS MOrpeLlHOCTb
13MEepeHIs TeMnepaTypbl. B OCHOBHOM, [JaHHast KOMMEHCALWS OCYLLECTBASIETCS
NOCPELCTBOM BBOZA JAHHLIX B TENN0BM30P W/vnu 10, BLINOMHSIEMOrO BPYUHYIO.
B GONbWMHCTBE  CNy4aeB, KOMMEHCALUMS  OTPAXEHHOW  TemnepaTypsl
COOTBETCTBYET TEMMEPATYpPe OKpyXatoLLeii cpeabl. Ecnn nHdpakpacHbie BOHbI ,
MCXOLSLLME OT UCTOYHMKOB MOMEX, OTPAaXatoTCsl Ha MOBEPXHOCTb M3MEPSIEMOro
00beKTa, BaM CnefyeT ONpenenuTb TeMneparypy OTPAKEHHOTO W3My4eHus
(Hanpumep, C NOMOLLbIO LIAPOBOTO TEPMOMETPa UM u3nyyarens Jlambepra).
KomneHcaums oTpaxeHHOi TemnepaTypbl 0KasblBaeT He3HauYNTENbHbIA addekT
Ha 0OBEKTHI C 04EHb BBICOKVM KOIDOULIMEHTOM M3NYYEHNs.

KoHpgeHcauus

lpeobpasosaHue BeLLECTBA U3 ra3000pa3HOro COCTOSHNS B XMAKOE COCTOSHME.
BnaxHOCTb BO3Ayxa MOXET KOHAEHCMPOBATbCS HA MOBEPXHOCTU, EC/N
TemnepaTypa MOBEPXHOCTM W, Kak CneAcTBuMe, TemMneparypa BO3fyxa Ha
MOBEPXHOCTU, HUXE, YeM OKPYXalollas Temnepatypa BO3gyxa Wan mpu
Temnepatype TO4YKW POChl.

KonBekuusa

lMepemellieHne Tenna B COOTBETCTBUE C MEPeABUXEHWEM WHOPAKPACHOI
SHEprUM B XWUOKOCTU WA rase NOTOKAaMU Camoro BELLECTBA (BbIHYXLEHO Win

CaMOMpOM3BONBHO).
Koadpdpuument nanyyenus (c)




CreneHb CnocobHOCTW MaTepuana W3nyyatb (BbIAENSTb) WHOpaKpacHoe
un3nyyermne. KoabduumeHT nsnyyeHns U3MeHseTcs B 3aBUCUMOCTU OT CBOWCTB
MOBEPXHOCTM, MaTepuana 1 - A1 HEKOTOPbIX MaTepuasioB - OT TeMnepaTtypl
06bexTa.

KoadduumeHnt otpaxenus (p)

CreneHb €nocobHOCTM MaTtepuana oTpaxaTb WHOPAKPACHOE W3NyYeHue.
KoadduumeHT oTpaxeHns 3aBUCMT OT CBOWCTB MOBEPXHOCTU, TEMNEPaTypbl 1
TMNa Matepuana.

Koaddpuument nponyckanus (T)

CreneHb cnocobHOCTM MaTepuana nponyckatb 4epe3 cebsi WHbpakpacHoe
u3nyyeHve. OH 3aBUCUT OT TOMWMHBLI W TUNA Matepuana. BonbLIMHCTBO
MaTepuaoB He NPOMYCKAIOT JIMHHOBONHOBOE MHOPAKPACHOE M3NyyeHue.

]

WUsnyyatens Jlambepra

W3nyyatens/paguatop Jlambepta - 310 00BEKT, OTpaxawowwii napjawoliee
U3ny4yeHne C onTuManbHON  Auddyanen; apyruMu  Cnosamu, nagaiolee
U3My4eHNEe OTPAXAeTCs C OAMHAKOBOW CWUNOA MO BCEM HanpasneHusm. Bbl
MOXeTe M3MEepUTb TEMMEPaTypy OTPaXEHHOTO W3MyYeHUs Ha u3nyyartene
Jlambepta ¢ nomoLLbio TennoBN30pa.

Jlazep (BbigeneHune ToO4KM U3MepeHUs 1asepom)

C nomolLblo Nasepa OCYLIECTBASETCS “HaBEAEeHNe Ha Leb” Ha U3MepUTEMOit
MOBEPXHOCTU (KpacHasi TOYKa MpOELMpYeTcs Ha U3MepsieMblil 0OBEKT).
Jla3epHblii “Leneykasatens” U LEHTP M300PaXEeHUs He COBCEM COOTBETCTBYIOT
Jpyr Lpyry, NOCKOMbKY OHW HAXOLATCS HA Pa3HbIX OMTUYECKMX OCSX. Takum
00pa3oM, TO4Ka, OTMEYEHHas N1a3ePOM, He MOAXOAUT NS BbIAENEHUS TOYHbIX
no3vumii Ha Jmcnnee C NoMOLbI0 kypcopa. OHa CAYXMT MCKIIOYUTENBHO B
KauecTBe OPUEHTMPA.




BHumaHue:

Jlazep Knacc 2: HUKora He HanpaensiiTe nasep Ha NIOAE UM XMBOTHBIX 1 HE
CMOTpUTE Ha Nla3ep nasepa. Puck noepexaeHus rnas!

N
NETD (TemnepaTtypHasi 4yBCTBUTENbHOCTb)

KnioyeBoe nOHSTUE, NPUMEHSEMOE B CBA3M C HaMMEHblUed pasHuLeit

TeMnepaTyphbl, KOTOPYIO MOXET “pacro3Hath” TEennoBu30p. Yem MeHblle AaHHOe
3HaueHue, TeM Nyylle paspeLLaioLias cnocobHOCTL TENIoBN30pa.

006bexTUB

Pasmep nons 3peHus Tennou3opa W, kak CNeacTeue, pasmep obnacTu

M3MEPEHUs1 MEHSIETCS B 3aBMCMMOCTM OT 00bekTuBa. LLMpOKOYronbHbIid
00bexkTMB  (Hanpumep, 32° cTaHmapTHbid 06bekTB ang testo 880) upeansHo
nozxonut anst 063opa pacnpeaeneHus TeMnepatypbl no 60MbLLOA MOBEPXHOCTY.
[Ing TOYHOrO M3MEpeHNst ManeHbkuii feTaneii (faxe Ha 60NbLLOM PacCTOSHUM)
PEKOMEHZyeM MCNoNb30BaTh TeneoObekTB (Hanpumep, 12° TeneobbekTu
Testo).

06nacTb U3MepeHuit

CM. “IFQVmeas”, CTp. 44.

OTHoCcuTenbHas BnaxHocTb (%0B)

lMokasatenb HACLILEHHOCTM BO3[yXa BOASHBIM MApPOM B MPOLEHTHOM
cooTHoweHun. Hanmpumep, npu  33%0B Bo3myx copepxut okono 1/3 ot
MaKCUManbHOro 06bema BOLSHOrO napa, KOTOPOe MOXET MOrNOTUTL BO3AYX Mpu
[aHHOW Temnepatype W [AasneHuu Bo3pyxa. [pu BRaxHOCTW BO3dyxa,
npesblwatowweir  100%, HauMHAeTC NpoOLECC KOHAEHcaUuW, T.K. BO3MyX
MOSHOCTBI0 HACBILEH M HE MOXET BMWUTbIBATb [OMONHUTENBHOE KONMMYECTBO
Bnaru. Takum 06pa3om, ra3o06pasHblii BOASHOI Map, CoAepXalUnitcs B BO3ayXe,




npeobpasyeTcss B XMOKOCTb. Yem Bblle Temreparypa BO3ayxa, TeM Oonblue
BMarM OH MOXeT BnuTatb 6e3 obpasoBaHusi KoHmeHcaumu. CnepoBatensHo,
KOHAEHCALWS B MEPBYIO 04EPEsib BO3HMKAET Ha XONOLHbIX MOBEPXHOCTSIX.

P
PeanbHoe Teno

CMm. “U3nyyatens ceporo Tena”, cp. 43.
T

Tennosu3zop

Kamepa, namepsiowas  mHdpakpacHoe u3nydeHne u  npeobpasyiowias
nonyyeHHsle curHanel B UK-u3obpaxenne. C nomoLibio Tennosu3opa, Bbl
CMOXeTe nonyuuTb OTOOpaxeHue pacnpefeneHns Temneparypbl  Ha
MOBEPXHOCTU, KOTOPOE  HEBO3MOXHO  YBUAETb  YENOBEYECKUM  TNa30M.

TUNWYHBIMM ~ NPUMEHEHMSIMM  TEMIOBU30pa  SBASIOTCS: CTPOUTENbHAS
Tepmorpadus, cdepa 06CNyXMBaHNS ANEKTPOOOOPYAO0BAHUS U NPOMBILLNIEHHAS
Tepmorpadus.

Temnepartypa

lNepemeHHasi BennuMHa, 0003HAYAIOLLAS SHEPTII0, MPUCYTCTBYIOLLYI0 BHYTPY
Kakoro-nm6o Tena.

TemneparypHas wkana Lienbcus [°C]

Envnuua Temnepatypel. Mpy HOpManbHOM JaBREHUM HyneBasi OTMETKA MO LuKane
Llenscus (0 °C) sBnsieTcs TeMnepatypoit, npu KOTOpoi 3amMep3aeT Boaa. pyroii
(UKCUMPOBaHHO TOYKOM LKanbl Lienbcus aBnsieTcest Touka kuneHus Bofsl npy 100
°C.

°C=(F-32)/1.8 wm °C =K - 273.15.

TennonposogHOCTbL

Tennosast npoBoAMMOCTb. lepeaaya MHGPaKPACHO SHEPTUM MEXTY CMEXHBIMM
yacTuLaMn. JHepris Bceraa nepepaetcs ot bonee Tennbix k 6onee XonogHsIM




yacTuuaMm. B oTnMume OT KOHBEKLWM MPU NPOBOAMMOCTW YacTULpl He
nepemeLLaloTCs.

Tepmorpamma

CM. “UK-u3obpaxenne”, cTp. 48.

Tepmorpadus

lpouenypa CO3MAHMS CHUMKOB C MOMOLLBIO W3MEPUTENLHON TEXHONMOTUU,
OCHOBAHHOW Ha BU3yann3aumn MHOPAKPACHOTO M3NYYeHWUst WK pacrpeaeneHus
Temnepatypbl Ha NOBEPXHOCTU 0OBEKTA C MOMOLLBIO TEMNOBM30Pa.

Touka pocbl/ Temneparypa TO4KU pOChbl

Temnepatypa, npx KOTOPOI# NPOUCXOAMT KOHAEHCaums Bodbl. Mpn Temnepatype
TOYKM pocbl BO3AyX Hachbllaetcs Gonee yeM 100% napamu Bodbl. MocKoNbKY
BO3yX HE MOXET Mornowatb eue Oonblie MapoB BOAbI, MPOMCXOAUT
KOHIEHcaLMs.

(0)

Lkana no dapenreiity [°F]

EnvHuua TemMnepatypbl, UConb3yemasi, B OCHOBHOM, B CeBepHoii Amepuke.
F=(Cx1.8)+32

IMpumep npeobpasosanus 20 °C 8 °F: (20 °C x 1.8) + 32 = 68 °F.

FOV (none 3pexus)

Ione 3pexus Tennosu3opa. None 3peHus yka3biBaeTcs kak yron (Hanpumep, 32°)
1 onpegenseT 06nacTb, MOMAjaloLLyio B Mone 3peHus Tennosusopa. [lone
3PEHMs 3aBMCMT OT [JETEeKTOpa, MPUMEHSIEMOT0 B  TEMNOBU30pE, U OT
1CMoNbL3yemMoro 06bekTvBa. LLInpokoyronbHbIA 0O6BLEKTUB UMEET BONbLLOE Mone
3peHus, TeneobbekTus (Hanpumep, 12° TeneobbekTus Testo) - ManeHbkoe none
3peHusI.

L

LiseTHOoe usnyyarenn




06bEKT C KOIDOULIMEHTOM U3NYHEHUS MEHBLLIE EAUHULIbI; AAHHBIA KOIDOULIMEHT
3aBMCUT OT Temnepatypbl W Konebnetcs, MCXOLS M3 MoKasaHuil MOCNeLHeN.
BOMbLWMHCTBO METANNOB SBASIOTCS M3NyYaTeNsMu LBETHOTO Tena, No3Tomy,
Hanpumep, K03GOULMEHT — WU3NYYEHUS]  ANIOMUHMS  YBENMYMBAETCS  NpW
HarpeBahuu Metanna (¢ = 0.02 npu 25 °C, € = 0.03 npu 100 °C).

LiseToBas nanutpa

Bribop wuBeToBOi rammbl ans MK-u3obpaxeHus B TennoBu3ope (Hanpumep,
uBeToBas nanutpa “pagyra’, “xenes3o”, “nonytoHa’). KoHtpactHocTb WK-
1300paxeHnii MOXeT 0ToOpaxaTbCl B Pa3HOM KayecTBe B 3aBUCUMOCTW OT
M3MEPUTENbHON 33241 W HACTPOMKM LiBETOBOM Manutpbl. LiBetoByio manutpy
TaKkke MOXHO OTAENbHO HAacTpoMTb ¢ momolubio MO ang aHanusa (Hanpumep,
Testo IR Soft 2.0) nocne coxpaHenus WK-u3obpaxeHus. He 3abblBaiite 0
BO3MOXHOCTW MHTepnpeTaLym Bawero VK-u3obpaxeHus npu Boibope LBETOBON
nanuTpbl. LIBeTa KpacHOro 1 XenToro OTTEHKOB MHTYUTUBHO aCCOLMMPYIOTCS MpK
MPOCMOTPE C TEMIOM, OTTEHKM 3€/IEHOMO W CUHETO - C XONOLOM.

y
YacToTa 0GHOBNEHUS

TexHuyeckasl xapakTepucTiika B ', ykasblBatoLlas Ha KONM4YECTBO OGHOBNEHNIA
1300paxeHns Ha aucnnee B cekyHay (Hanpumep, 9 My/33 /60 My). Yactota
06HOBneHns 9 T, 03HaYaeT, YTo TennoBM30p BbINONHsET o6HoBneHne WK-
1306paxeHns Ha gucnnee 9 pa3 B TEYEHUE CEKYHbI.

IA IV —-




[nq 3ameTok




[nq 3ameTok




3.2 Tabnuua ko3apPUUMeHTOB U3ny4eHus

[aHHas Tabnuua CRyXuT PYKOBOACTBOM [l HACTPOWKM Ko3dduumeHTa
U3NYYeHNs Mpu NPOBEAEHUM WHGPAKPACHbIX M3MEPEHWA. B Heil ykasaHbl
k03DOULMEHTLI M3NYYeHUs (¢) Haubonee pacnpPOCTPAHEHHbIX MaTepuasos.
lMockonbky w3nyyatenbHas CNOCOOHOCTb W3MEHSIETCS B 3aBUCUMOCTU OT
Temnepatypbl M CBOICTB MOBEPXHOCTU, 3HAYEHWS, YKa3aHHble B [aHHOI
Tabnuue, CNeLyeT WUCMONbL30BaTb B KAYECTBE HOPMATMBHBIX AN M3MEPEHUs
TEMNEPATypHbIX YCMOBMIA UAM pacxoXaeHuii. [ng Toro, Yytobbl MOMy4uTH
abCconoTHOE TeMMepaTypHoOe 3HauyeHue, HEOOXOANMO TOYHO OnpeAenvTb
KOIPDULIMEHT U3NY4eHNs MaTepuana.

Martepuan (temneparypa marepuana) KoappuumeHT nsnyyerus
AnoMUHMIA, BnecTawmiA ykatanHbii (170 °C) 0.04
ANOMUHIIA, He okvcnenHblii (25 °C) 0.02
AniomMuHMiA, He okvcnenHblii (100 °C) 0.03
ANIOMUHIIA, CUNbHO OKMCTeHHbIA (93 °C) 0.20
ANIOMUHIIA, OTNONMPOBaHHbLIA 10 3epkanbH. 6necka (100 °C) 0.09
Xnonok (20 °C) 0.77
BetoH (25 °C) 0.93
CauHeLl, HeobpaboTaHHbiit (40 °C) 0.43
CauHel, okvcnenHblii(40 °C) 0.43
CayHell, cepblii ok1cnerHbiii (40 °C) 0.28
Xpom (40 °C) 0.08
Xpom, oTnonmposanHbiii (150 °C) 0.06
Ten, rnapkwii (0 °C) 0.97
XKeneso, orwnmndosarHoe (20 °C) 0.24
XKeneso ¢ kopkoii otimsku (100 °C) 0.80
Xeneso ¢ npokatHoit nneHoii (20 °C) 0.77
Tunc (20 °C) 0.90
Crexo (90 C) 0.94

T'panmt (20 °C) 0.45




Marepuan (temneparypa marepuana) KoadpuupmeHT nanyyenms

PeauHa, TBepaas (23 °C)
PeauHa, markas, cepas (23 °C)
YyryH, okucnentbiit (200 °C)
[epeso (70 °C)

Kopa npo6kooro aepesa (20 °C)
Cranb, 4yepHasi, aHoaupoBaHHas (50 °C)
Mens, cnerka notemHesLuas (20 °C)
Menb, okvcnenHas (130 °C)

Menp, otnonupoBatHas (40 °C)

Menb, ykaraHHas (40 °C)

Mnactuk: PE, PP, PVC (20 °C)

Kpacka, cuHss Ha aniom. donbre (40 °C)

Kpacka, yepHasi, matoBasi (80 °C)

Kpacka, xentas, 2 cnosi Ha aniom. donbre (40 °C)
Kpacka, 6enas (90 °C)

Mpamop, 6ensiit (40 °C)
Kvpnuyxas knapka(40 °C)
Xentasi Menb, okvcneHHas (200 °C)

MacnsiHble kpacku (Bcex usetos) (90 °C)
bymara (20 “C)
dapdop (20 °C)

Mecyauk (40 °C)

Cranb, TepmMoobpaboTanHas nosepxHocTb (200 °C)
Cranb, okucnenHas (200 °C)

Cranb, xonoaHokaraHas (93 °C)

ImuHa, 06oxxeHHas (70 C)
Tpancdopmarop okpatueHHbii (70 °C)

Kvpnuy, n3BecTkoBblii pacTBop, LwTykatypka (20 °C)
LIMHK, oKMCneHHbIA

0.94
0.89
0.64
0.94

0.70
0.98
0.04
0.76
0.03
0.64
0.94

0.78
0.97
0.79
0.95

095
061
092

0.97
0.92

0.67
0.52

075
091

0.93
0.1

-0.96

-0.85



3.3 Testo pekomeHgyet

Kannbposky Baluero Tennosusopa

Testo AG pekomeHayeT Bam OCylWECTBAATb PErynsipHyl0 KanmbpoBky
Tennosu3opa. Yactora npoBeseHNs kannbPOBKY 3aBUCHT OT 33434 U3MEPEHNIA 1
TpeboBaHUi K HUM.

Bbl Moxete HaitTu Gonee noapobHyld WHGoOpMauMio no kanubpoBke
Tennosm3opa Ha www.testo.ru.

Kypc 0by4eHus no Tepmorpacdum

BbiTb Ha NEpefoBOii TEXHMYECKOTO MPOrPecca: Tak 3BY4MT OFHO M3 Hambonee
BXHbIX MPaABWI  OTHOCUTENBHO  YAOBNETBOPEHWUs TpeboBaHW  Mpu
OCYLLECTBIEHWM KOMMIEKCHBIX M3MEPUTENbHBIX 33124 1 pacTyLumx TpeboBaHmii K
kauecTBy. Bot noyemy Testo AG npegnaraet Bam npoitti 06yyaioLLye Kypebl no
TepMorpacdum s LKMPOKOro cnekTpa obnacTeii NpUMeHeHus.

Bbl MoxeTe HaiiTi 6onee nogpobHy0 MHdOPMaLWMIO Mo obyyaroLLeMy Kypey Ha
www.testo.ru.

Bonee noapobHas MHpopmaums Ha:
www.testo.ru/testo880
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[nq 3ameTok




A 3Haete nm Bbl, yt0..?

Braropapst CnocobHOCTM BUAETb MHdPAKPACHOE M3ny4eHue, rpeMyyasi 3Mesi pacriosHaeT
CBOIO 06bIYY MM CBOETO Bpara axe B TEMHOTE.

I'pemyyast 3ves - NPEACTABUTENbHILA MOABUAA MKV - CIOCOOHA 04eHb GLICTPO pasnuynTh
[laxe camble He3HauMTeNbHbIe Nepenazsl Temnepatypel, coctasnsiowme scero 0.0003 °C.

310 BO3MOXHO 61aroaaps BbICOKOYYBCTBUTENBHOMY
“amyatoMy” opraHy. C MOMOLLbIO 3TOr0 OpraHa rpemy4ast
3Mest BUUT “KapTUHKY” 300paXeHus MPUMEPHO TakXe,
Kak OHa 0ToBpaxaeTcs Ha aucnnee

COBPEMEHHbIX TEMI0BU30POB. ..
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