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KapmaHHOe pykoBOACTBO
“Tepmorpadouna”

Teopus — NMpaknieckoe npymeHeHre — CoBETbI 1 pexoMeHaaLmm




ABTOpCKOE MPaBo, rapaHTUs 1 OTBETCTBEHHOCTb

MaTepman AaHHOro pyKoBOACTBa 3alyuileH aBTOPCKUM NpaBoM. Bce npaea npuHag-
nexar uckniounTenbHo komnanum Testo AG. MaTtepuan pykoBofcTBa 3anpeLyaeTcst
nyénukoBatb B APYrX KOMMEPYECKUX WCTOYHUKAX, BUOON3MEHSTb  Unu
ncnonb3oBaTh B UenAX, OTNUYHbIX OT npeanonaraemblX Ans nonb3oBaTtens ueneﬁ,
6e3 npeABapUTESIbHONO MUCbMEHHOIO cornatleHust komnaHum Testo AG.

Matepuan gaHHOro pykoBOACTBa COCTABIISNICA OYEHb TWATENbHO. TeM He MeHee,
npenoctasneHHas MHd)OpMaLlVIﬂ He HeceT obsizaTenbHon CuUnbl, U KOMNaHUA Testo
AG ocTaBnsieT 3a coboil npaBoil BHOCUTb W3MEHEHWSI UMW AOMOSIHEHUS B AaHHOe
pykoBoacTBo. Testo AG He JaeT rapaHTUM OTHOCUTENbHO KOPPEKTHOCTU MU MOMHO-
Tbl NpenocTaBfieHHOro martepwuana. OTBSTCTBSHHOCTb, cBsi3aHHasi c nobbiMu
acnektamu 3akoHoAaTesibCTBa, orpaHn4yeHa ymepGOM, NPUYNHEHHbBIM KoMnaHuen
Testo AG, ee yrnonHOMOYEHHbIMU UL @MU UK NOAPSAYUKaMU HAMEPEHHO, MO rpyGoi
Heﬁpe)KHOCTM, B Cny4yae HapyLLIeHI/II;I MaTtepuarnbHbIX OOroBOPHbIX OGHSaTeJ'IbCTB,
npocToit HebpexxHocTH. B cnyyae npuunMHeHus onpeaeneHHoro yuepba no npuynHe
NpoCcTON HEeBGPEXHOCTU CTeneHb OTBETCTBEHHOCTM komnaHun Testo AG
orpaHnymBaeTcs ylepbom, SBNSIOLWMMCS TUMUYHBIM WU NPeacKa3yeMblM Npu ypery-
TIMPOBaHUM CMOpPOB Noao6HOro poaa. ATO HE PacnpOCTPaHSIETCs Ha NPaBO MomnyYe-
HUA KOMNeHcaun B COOTBETCTBUU C I'apaHTVIVIHbIMVI obsizatenscTBamMu U 3akoHOM
06 OTBETCTBEHHOCTM 3a Ka4ecTBO npoaykunun.

Testo AG, mapm 2010
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YBaxkaembl nonb3oBaTenb npogykumn Testo,

“‘U3obpaxxeHue moxem ckasamb 6onbwe, YeM mbicsya cros”

B coBpemeHHOM Mype, C HEYMOMNMbIM POCTOM LIEH Ha 3HEPTU0
1 [OPOroBU3HON BbIHY>XAEHHbLIX NpocToeB obopynoBaHus,
6GeCKOHTaKTHOEe M3MepeHWe TemnepaTypbl CTano HeoTbemIe-
MOW W He3aMeHWMOMN NpoLeaypo MpU MNPOBEAEHUUN OLEHKU
9HEeProadEKTUBHOCTM 34aHWMIA U PEeLUeHVN pasnuyHbIX 3agay
npoMbiLLieHHoro cektopa. OaHako Mcnonb3oBaHWe TepMorpa-
cun TpebyeTt cobniofeHns psiga BaXKHbIX NpaBwn.

KapmaHHOe pykoBOACTBO MO MPakTU4ECKOMY MPUMEHEHUIO
Tepmorpadumn paspabaTbiBanocb Ha OCHOBE BOMNPOCOB,
KOTOpble W30 [HS B [eHb 3afaBany Ham Halu 3aKa3yuku.
“HaunHeHHoE” 6onbLwmnm KONM4eCcTBOM NHTEpPECHOM
MHdOpMaLmMKn, coBeTaMn 1 pekoMeHZauusiMu no npakTu-
4YeckoMy NPUMEHEHMI0 TepMorpadum, HacTosiLLee PyKOBOACTBO
ctaHeT Ana Bac He3ameHMMbIM M Ype3Bbl4aNHO
Nosie3HbIM NMOMOLLHVUKOM B PELLEHUN eXeaHEBHbIX 3a4au.

>Kenaem Bam npusitHoro n nonesHoro npoyteHms!

@amg 4//

Haruanb Ayap,
PykoBogutens nogpasgenenuns ViHdpakpacHble TeEXHONornm
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Bce obObekTbl, TemnepaTtypa KOTOpbIX Bbille abCOMTHOIO HyNs
(0 K =-273.15 °C), nany4atoT nHpakpacHble BOMNHbI. Yenose-
Yeckun rmas He cnocobeH BMAETb MHpaKkpacHoe nsnyyeHue.

1 Teopusa Tepmorpacum

Ewe B 1900-x rr. omamk Maxc lNMnaHk gokasan Hanuyne B3au-
MOCBSI3U MeXy TemnepaTypoi Tena u UHTEHCUBHOCTBIO UCXO-
[OALEro OT Hero noToka MHGPaKpPacHOro U3nyveHust.
TennoBusop n3mepsieT UHPPaKpacHoe U3nyvyeHve B AMMHHO-
BOITHOBOM CMeKTpe B npegenax nons ob3opa. Vicxoasa ns artoro,
OCYLLECTBMSIETCS pacyeT TeMneparypbl M3MepsieMoro obbekTa.
dakTopbl pacyeTa usnyyarenbHoOn cnocobHOCTU (€) MOBEPXHO-
CTU M3MepSeMOro obbekTa M KOMMEHCaUUM OTPaKEHHOW TeM-
nepatypa (KOT = komneHcauus OTpaxXeHHOW Temneparypbl) —
3HaYEeHMs 3TUX NEPEMEHHbIX MOXHO BPYYHYO BBECTV B Temnmno-
BW30pP.

Kaxgblm  nukcenb — geTektopa  npeactaBnsier  cobon
TemnepaTtypHyto Touky, oTobpaxaeMy Ha Agucnnee ¢ Nomo-
Wwbto Buaeoaddekta “noxHein usetr” (cm. O6nactb 3amepa u
paccTosiHie fo o6bekTa usmepeHui, cTp. 13).

Tepmorpadusa (u3amepeHue Temnepatypbl C MOMOLLbIO
TennoBu3opa) ABMseTcs “NaccuBHbIM’, OECKOHTAKTHbIM METO-
OOM um3mepeHui. TennoBoW CHMMOK NpeacTaBnser cobon
BU3yanusauuio pacnpeneneHns nosepxHocmHol TeMneparypbl
obbekTta. Takum obpa3om, ucnonb3ys Tennosunsop, Bel He cmo-
XeTe “3arnsHyTb” BHYTPb 00beKTa Wnn YBUAETb €ro HacKBO3b.
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1.1 U3nyyeHue, oTpaxeHue, nponyckaHue

M3nyyeHne, pernctprpyemoe TennoBru3opoM, COCTOUT U3 M3ny-
4aemoro, OTPaKEHHOro W MNPOXOASILLEro AMMHHOBOMHOBOMO
MH(PpaKpPaCcHOro U3nyyYeHusl, NCXoasLLero ot o6bLEKTOB, pacno-
NOXEHHbIX B Npeaenax rnons 3peHusi Tennoemaopa.

Puc. 1.1: Usny4eHue, ompaxeHue u nporyckaHue

. KoadbduumeHT nsanyueHus (g)
\,ﬁ KoadhduumeHT nsnyveHus () aTo cTeneHb CnocobHoCcTM maTte-
L |} | puana uanyuats (BbinenaTsb) MHGPaKPacHOe U3NyyeHie.

€ U3MEHSETCS B 3aBUCUMOCTW OT CBOMCTB MNOBEPXHOCTMH,
maTepuana, v B criyyae ¢ HEKOTOpbIMU MaTepuanamm — ot
Temneparypbl M3mepsieMoro obbekTa.

MakcrumanbHas nsnyvatensHas cnocobHocTb: € = 1

(2 100%) (cm. “yepHoe Teno - abCcontoTHbIN n3nyvatens”,
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cTp. 40). € = 1 B 4ENCTBUTENBHOCTU HE BCTPEYaeTCs.
Xusble Tena: € < 1, T. K. X1Bble Tena TaKke OTpaxarT 1 no
BO3MOXHOCTYW MPOMNYyCKaloT U3nyveHne.

Muorne HemeTannuueckne Mmatepuansl (Hanpumep, [BX,
OeToH, opraHuyeckume BellecTBa) 00nagalT BbICOKOW
n3nyyarenbHOn cnocobHOCTbIO B AMMHHOBOMIHOBOM WHGpa-
KpacHOM [AmanasoHe, KoTopasi He 3aBUCUT OT TemnepaTypbl
(e = 0.8 go 0.95).

MeTannbl, ocobeHHO MaTepuanbl C OnecTswen noBepx-
HOCTbIO, 06MagatoT HWU3KOM M3My4vaTenbHON CNOCOBHOCTLIO,
KOTOpasi MOXET MEHSATbCS B 3aBUCUMOCTY OT TeMrnepaTtypbl.
KoadhpuumeHT nsnyyeHnss € MOXHO BpPYYHYHO 3agaTb B
TEnnoBusope.

KoadppuumeHT oTpaxeHus (p)
KoadhduumeHT oTpaxeHus (p) aT0 cTeneHb CnocobHOCTM maTe- .j
pviana oTpaxarb MHdpaKpacHoe n3nyyeHue. |
p 3aBUCUT OT CBOWCTB MOBEPXHOCTW, TEMMNepaTypbl ¥ Tuna
Matepuana.
Kak npaBuno, rmagkve, nonupoBaHHbIe NOBEPXHOCTU NMEIOT

OonblUyO OTpaXaTenbHYH CMOCOBHOCTb, YEM LUEpPOXoBaThble,
MaToBble NOBEPXHOCTU, U3TOTOBMEHHBIE U3 OAHOIO U TOrO Xe
maTepuana.

KomneHcaumio oTpaeHHON TemnepaTypbl MOXHO BPYYHYHO
HacTpouTb B Tennosu3ope (KOT).

Bo MHOrnx obnacrax npuMeHeHUsx oTpaxeHHas Temnepary-
pa COOTBETCTBYET TemnepaType OKpyxatwien cpefbl. Bbl
MOXeTe U3MepuTb ee, Hanpumep, C MOMOLLbIO BO3AYLUHOIO
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Tepmomertpa testo 810.

KOT moxHO onpegenuTb nocpeacTsoM manydvarens Jllambep-
Ta (cM. “UUamepeHne TemnepaTypHOM KOMMEHcaLUun oTpaxe-
HWsi MOocpeacTBOM umanydatens Jlambeprta (M3roTOBMEHHOrO
13 NOApPYYHbIX cpeacTs)”’, cTp. 28).

Yron oTpaXKeHUs OTPaKEHHOro WHEPaKPaCHOro M3nyveHus
BCerga CoBnagaeT C yrrom nageHus (Cm. “sepkanbHoe oTpa-
xeHue”, cTp. 33).

KoaddpumumeHT nponyckaHus (1)
KoadhduumeHT nponyckaHus (t) 3TO CTeneHb CnocoBHOCTM

ﬁ maTepuana nponyckatb (npoBogutb yepe3 cebs) nHdpakpa-
CHOE U3nyyeHue.

T 3aBUCUT OT TUMa W TONLUMHBLI MaTepuana.

BonbLUMHCTBO MaTepuanos SIBMSOTCS Matepuanamu He npo-
nyckatoLLlero tuna, T.e. YCTOMYMBBIMUA K ONUHHOBOMHOBOMY
MHGPAKPACHOMY U3MYyYEHMIO.

3akoH TennoBoro usny4eHus Kupxroda
MHdpakpacHoe unanyyeHue, peructpypyemoe TemnsoBU30opoM,
COCTOMT M3:
N3MNyYeHUsi, NCNyCKaeMoro 06beKTOM N3MepeEHNS;
OTPaXXEHHOTO BHELUHErO M3MNyYeHns 1
NPONyLLIEHHOT0 O6BLEKTOM 13MEpPEeHUs U3ny4eHus
(cm. Puc. 1.1, cTp. 6)
CymMa JaHHbIX KOMMOHEHTOB Beerga npuHmmaetcs 3a 1 (2 100%):
etp+tt=1
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[Mockonbky KO3(hULMEHT NPOMNYCKaHWA PeaKko UrpaeT 3Hauu-

TEMbHYI0 POfb Ha NPaKTUKe, T onyckaeTca n opmyna
e+tpt+tt=1

ynpoLiaeTcsa Ao

Onsa Tepmorpadun 3TO O3Ha4aeT: Yem Humxe KoapduumeHT
N3nyyeHus,
TEM BblLLIE YPOBEHb OTPAKEHHOTO MHAOPAKPACHOTO M3MNy4eHusl,
TEM CIOXHee  OCYyLeCTBUTb TOYHOE  U3MepeHune
Temneparypbl 1
Tem 6onee BaXHbIM (HAKTOPOM CTAHOBUTCHA MpaBuiibHas
HacTpovika KoMneHcauun oTpaxxeHHon Temnepatypbl (KOT).

B3auMmMocBsA3b Mexay u3nyyeHuem u oTpaxeHuem
1. OObBbekTbl M3MepeHUr C BbICOKUM KO3 ULMEHTOM
nany4verus (¢ > 0.8):
MNMEIOT HU3KNIA KoadhpULMEHT oTpaxenus (p): p =1 - g;
TemMnepaTypy [AaHHbIX OObLEKTOB MOXHO OYeHb Ierko
N3MepUTb C NMOMOLLbIO TENOBU30PA.

2. OObekTbl M3MepeHun Cco cpegHUM KoaduumeHTom
nanyyeruns (0.8 < ¢ <0.6):
MMEIOT CpeaHuin KoapuumeHT oTpaxeHus (p): p = 1 - ¢;
Temneparypy AaHHbIX 06GbEKTOM MOXHO Nerko n3mMepuTtb
C NMOMOLLbIO TENMOBU30PA.
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3. OObekTbl W3MEpPEeHWn C HU3KUM  KOIDDULNEHTOM
nany4venus (g < 0.6):
MNMEIOT BbICOKUIN KOIPMDULMEHT oTpaxerus (p): p =1 - ¢;
n3MepeHve TemnepaTtypbl OOBLEKTOB TennoBM3OPOM
BO3MOXHO, HO pesynbTaTbl M3MepeHui Heobxoanmo noa-
BepraTb TLLATENbHOW NpoBepKe.
KpanHe BaXXHO BbINOMHATb KOPPEKTHYK HACTPOWKY KOM-
neHcaumm otpaxeHHon Temnepatypbl (KOT), nockonbky
3TO SABMSIETCS OAHUM U3 OCHOBHbIX (DAaKTOPOB Mpu pacyeTe
Temneparypsl.
KoppekTHasi HacTponka KoadduLMEHTa U3MYYEeHUS KPUTUYECKN
Ba)KHa MpU 3HAYUTENBbHON pas3HuLe Mexay Temneparypon obb-
eKTa u3mMepeHui n paboyen TemnepaTypon oKpyatoLLen cpeapl.

1. Korga Temnepatypa namepsieMoro o6bekTa Bbille Temnepa-
Typbl OKpyxatoLlen cpegbl (paguatop Ha Puc.1.2, ctp.11):

Ype3MepHO BbICOKUI KOI(PDULMEHT U3NyveHns npueegeT

K 3aBblLLEHHbIM MOKa3aHNAM Temnepartypsbl (Tennosmsop 1).

4Ype3MepPHO HU3KNIN KOIPMULNEHT N3NydYeHUss NPUBEAET K

3aHWKEHHbIM MOKa3aHusIM Temneparypbl (TENNOBU30p 2).

2. Korga Temnepatypa n3mepsieMoro obbekta Hke
Temneparypbl OKpyatoLLen cpeapl (aBepb, n3obpaxeHHas
Ha Puc.1.2, ctp.11):

Ype3MepHO BbICOKUI KOI(PDULMEHT U3NyveHns npueegeT
K 3aHWXKEHHbIM NOKa3aHWsM TemnepaTtypbl (Tennosusop 1).
4Ype3MepPHO HU3KNIN KOIPMULNEHT N3NyYeHUss NPUBEAET K
3aBbILLIEHHBIM 3HAYEHUSIM TEMMNepaTypbl.
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Puc. 1.2: BnusiHue HekoppekmHoU HacmpouUKu KoaghghuyueHma
u3riyyYeHust Ha pesyribmamsl U3MepeHul memriepamypbi

O6GpaTuTe BHUMaHWe: 4eM Gonblue pasHuua
mexay Temneparypoii nsmepsiemoro obbekTa u
TemnepaTtypon OKpyXatloLllen cpegbl, U Yem
HWXe KO3PPULMEHT nsnyyenusi, Tem bonbLue

BEPOATHOCTb BO3HMKHOBEHUS owmnbok.
KonunyecTtBo owunbok Bo3pacTeT, ecnn Ko3PPULNEHT
n3nyyYeHust 3agaH HeBepHO.
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TennoBu3op MO3BONSET M3MEPUTb TOMbKO
NMOBEPXHOCTHYIO TemnepaTtypy obbekTa; C nmomo-
b0 AaHHOro npubopa Bbl He MoxeTe “3armsHyTb

BHYTPb” 0ObeKTa Unn yBuaeTb €ro HaCKBO3b.
HecmoTpss Ha TO, 4TO MHOrMe Matepuarnsl, Hanpumep,
CTEKIO KaxyTcsl MPO3pavHbIMU, OHU MPOSIBRSIOT cebs, kak
maTepuarnbsl HenmpomnycKalwLero Tuna, T.e. yCTON4MBbIE K
ANMVUHHOBOITHOBOMY MHPPaKpacHOMY M3NyYeHuo maTepua-
nbl (cm. “Uiamepenuns Ha cTekne”, cTp. 31).

Mpn HeobxoAMMOCTN CHUMWUTE C U3MepsieMoro obbekTa
4Yexon/ynakoBky, T.K. MPU HANUYUK NOCIEeAHKX TENOBU30P
N3MepUT NOBEPXHOCTHYIO TEMMepaTypy Yexna/ynakoBku.

ByabTe BHMaTENbHbI NpY N3MEepPEeHUsX TemnepaTypbl TOro
unn nHoro obbekTa! Beerga cnegyvte MHCTPyKUmn!
HekoTopble nponyckakowme MaTepuansl cogepxar,
Hanpumep, TOHKUIA NNacTUK U repMmaHuin — matepuan, 13
KOTOPOrO M3roTOBMEH OOBLEKTUB M 3aWNUTHBIN UNLTP AN
obbekTuBa Tennosusopa Testo.

Ecnu KOMNOHEHTbI, PacronoXeHHbIe MoA NMOBEPXHOCTBIO,
BNUSIOT Ha pacnpefeneHve Temnepatypbl No NoBEpXHO-
CTV n3mepsieMoro obbekTa Yepes NPoBOAMMOCTb, CTPYKTY-
py BHYTpEHHero au3arniHa obbekTa M3MepeHusi 3avacTyio
MOXHO PacCMOTPETb Ha MOMy4YeHHOM TEMMOBOM CHUMKE.
Tem He MeHee, TeNnoOBU30OP MOXET M3MepsATb Torbko (!)
NMOBEPXHOCTHYIO TemnepaTypy. TovHOe onpeaenexHve
TemnepaTypbl BHYTPEHHUX 3IeMeHTOB obbekta ¢
MOMOLLbI0 TEMNMOBM30Pa OCYLLECTBUTE HEBO3MOXHO.
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1.2 O6bnacTb 3amepa u paccTosiHMe [o obbekTa

[Mpun onpegeneHnn oNTUMarnbHOrO PacCTOsHUS A0 U3MepseMo-
ro obbekta M MakcumarnbHOro BUAWMOIO U namepdaemoro
obbekTa Heobxoanmo Y4nUTbIBaTb criegyoume nepemMeHHble:

© none 3peHus (FOV);

© HaumeHbLN BUAUMbIV 06beKT (IFOVgeo) 1

© HaumeHbLUMI n3MepsieMbli 06beKT / 0bnacTb 3amepa
(IFOVmeas).

FOV

Puc.1.3: lNone 3peHus mennosusopa
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[Mone 3peHusa (FOV) TtennoBu3dopa npeactaBnsetr cobou
obnactb, BuaMmyto Tennosusopom (cm. Puc. 1.3, ctp.13). Pas-
Mepbl JaHHOW nnoLwaan onpegensoTcs 06bekTMBOM, (Hanpu-
Mep, 32° LWIMPOKOYrofbHbIN 06BHEKTUB ABMSETCS CTaHAAPTHbIM
obbekTMBOoM ansa testo 875/876/881/882, a TeneobbekTuB
(9° x 7°) mOCTyneH B kKa4yecTBe Onuuun.

Ona yBenuueHuss nons 3peHus  credyer
'/ CMONb30BaTh LIMPOKOYTONbHLIN 06bEKTUB.

Bonee Toro, Bam HeobxoAMMO 3HaTb TEXHUYECKME XapaKTepu-
CTUKN HaumeHbluero Buanmoro obbekta (IFOVgeo) Ballero ten-
nosu3opa. C NMOMOLLbI0 [AAHHOTO 3HAYEHWs1 onpeaensieTcs pas-
Mep NUKCens B 3aBUCUMOCTY OT PacCTOSHUS.

3.5 mMm

IFOVgeo

Puc 1.4: None 3peHusi omoOesnbHO 839mo20 MUKCessi
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C npocTpaHCTBEHHbIM paspelueHnem obbekTnBa 3,5 mMpag wu
paccTosiHMem A0 um3mepsiemMoro obbekta 1 M, HavMeHbLUUi
BuamMMbIi 06bekT (IFOVgeo) nmeeT CTOpOHY nuKcensi paBHYO
3,5 Mm 1 oTobpaxaeTcsa Ha gucnnee B kavyecTBe 1-ro nukcens.
[ns nony4yeHns TOYHbIX Pe3ynbTaToB U3MepeHUst n3aMepsieMblin
06beKT gomkeH bbiTb B 2-3 pasa 6onblue HauMeHbLLEro BUamn-
moro obbekta (IFOVgeo). CnegoBatenbHo, criegylowmi npu-
ONVXXEeHHbIN NOACHET NPUMEHSIETCH K HaMMEHbLUEeMY n3Mmepsie-
Momy o6bekTy (IFOVmeas):
IFOVmeas = 3 X |Fngeo

[nsi BOCTUXEHUSI BbICOKOrO NMPOCTPaHCTBEHHOTO
paspeLUeHnsi Mbl PEKOMEHOYeM WCMonb3oBaTh

TeneobbLeKTUB.
C FOV-koHBepTOpOM, pa3paboTaHHbIM crneynanucTamm
Testo, Bbl cMoxeTe paccuutaTb 3HadeHus ana FOV,
IFOVmeas 1 IFOVgeo ANS1 pa3nuyHbIX paccTOSHUN. 3aKaxu-
Te OecnnaTHyto Bepcuio KoHBepTopa pans [K Ha
www.testo.ru/FOV unu BbINONHUTE Heobxoanmble
pacyeTbl HENOCPEACTBEHHO Ha caMTe.
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2 [Npaktnyeckoe npumeHeHmne Tepmorpadomm
2.1 O6BbEKT U3SMepeHU 1 ycrnoBusi NpoBeaeHus
U3MepeHun

Obbekm usmepeHul
1. MaTepuan u ko3 PUUNEHT U3nyyeHus

[MoBepxHoCTb noboro martepuana obnagaeT onpegeneHHbIM
KOA(AULMEHTOM U3MYyYEHUs!, HA OCHOBE KOTOPOrO BbIBOAWUTCS

KOMMYECTBO WH(PAKPACHOrO M3MNyyYeHusl, UCyckaemoro mare-
pvanom, kotopoe
oTpaxaercsi n
nany4vaercs (MCXOAMT OT CaMoro OObekTa).
2. Uset
Mpn n3mepeHun TemnepaTtypbl C MOMOLLBIO TEMMoBM3opa LBET

martepuana He Oka3blBaeT 3HAYUTENBbHOMO BRWUSHWSI HA ANVHHO-
BOJIHOBOE MHDpaKpacHoe usnyyeHue, nanyyaemoe nsmepsieMbiM
06beKTOM. TeMHble MOBEPXHOCTU BOCMPUHMMALOT BorbLLe KOpOT-
KOBOHOBOrO MHGPPaKPACHOro M3My4eHunsi, YeM CBETIbIe NMoBepX-
HOCTW, W, KaK creacTaue, boicTpee HarpeBatotca. OgHako, nany-
Yaemoe VMHpakpacHoe M3nyyeHre 3aBuUCUT OT TemnepaTypbl, a
He OT LBeTa MOBEPXHOCTU u3MepsieMoro obwbekta. Paguwatop,
OKpaLLEHHbI B YEPHbIV LiBET, HAaNpUMep, U3ny4aeT To e Konuye-
CTBO ANMHHOBOSTHOBOTO MHEPPaKPACHOTO U3My4eHus, YTo 1 pagua-
TOp, OKpaLUeHHbIV B Genbii LIBET Npy 0QMHAKOBOW TeMnepartype.
3. MNoBepxHOCTb 06bEKTa

CBoOICTBa NOBEPXHOCTU M3MEPSIEMOrO 06BbEKTa UrpatoT peLuato-

L0 POrb NPV M3MEPEHWUN TEMMEPATYpPbI C MOMOLLbIO TEMMOBU30-
pa. OTO CBSI3aHO C TEM, YTO KOIMPPULIMEHT N3NYYEHNS MEHSETCH
B 3aBMCVMOCTU OT CTPYKTYpbl MOBEPXHOCTW, 3arpsi3HEHUst W
MOKPbITHS.
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mapgkune, GnecTtawme, oTpaxatowme w/uvnu OTMONMPOBaHHbIE

CTpyKTypa NOBepXHOCTU

NOBEPXHOCTN, B OCHOBHOM, 06ragatoT 6onee HU3kum koadpdmum-
€HTOM M3NYyYeHVsi, YeM MaToBble, CTPYKTYpHbIE, LLIEPOXOBaThbIE,
noggeprumecs atMocepHbiM BO3AEUCTBUAM WU/Mnn ucLapanaH-
Hble MOBEPXHOCTU OQHOMO W TOro ke Matepuana. pu pabote ¢
Ype3MepHO MaaK1MK MOBEPXHOCTSIMM YaCcTO BO3HMKAET 3epKarib-
Hoe oTpaxeHue. (cM. “3epkanbHoe oTpaxeHue”, cTp. 33).

Bnara, cHer n uHe’ Ha NOBEPXHOCTU

Boaa, cHer u nHen obnagatoT OTHOCUTENBHO BbICOKMM KO3hdu-
LUMEeHTOM mnanyyveHust (npubnuma. 0.85 < € < 0.96), noatomy nsme-
peHne AaHHbIX CybCTaHuMn OObIMHO He Bbi3blBAeT TPYAHOCTEN.
OpHako, Bbl 4OMKHbI MOMHUTL O TOM, YTO TEMIepaTypa u3mepsie-
MOro o6bekTa MOXET ObITb UCKaXXEeHa M3-3a [aHHbIX «HaTyparib-
HbIX» MOKPbLITWIA. Bnara oxnaxagaeT NoBEpXHOCTb M3MEPSIEMOrO
obbekTa, T.K. OHa ucnapsieTcs, a cHer obrnagaeTt XopoLnMK n3o-
NAUMOHHBIMK CBOMCTBaMU. Hen oBbl4HO He co3gaeTr M3onmMpo-
BaHHOW NOBEPXHOCTY, NMOITOMY NPU U3MepPEHUM HEOBXOAMMO Yuu-
TbiBaTb KOIULMEHT UNYYEHNUST UHES, @ TakKe MOBEPXHOCTU
nog HUM.

3arpsizHeHne M MHOPOAHbLIE BellecTBa Ha NOBEPXHOCTH
Takne 3arpsi3HsioLLVe BELLECTBa Ha MOBEPXHOCTU M3MEepPSiEMOro
obbekTa, Kak Mbinb, Caxa Uv Macrno Ansi CMasky 3a4acTyto NoBbl-
LUAKT KOIPULMEHT N3MNyHeHNst NOBEPXHOCTU. o aTon npuunHe,
n3MepeHue Ha 3arpsi3HeHHbIX obbekTax He npeacTaBnseT Gonb-
Lo TpyaHocTn. OgHako, BaLl TEMMOBU30P BCEAA M3MepSIET TeM-
nepatypy MOBEPXHOCTMW, T.€. Mbifin, @ He TOYHYIO TemnepaTypy
MOBEPXHOCTU, MOKPbITOW MbISbIO.
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KoadhduumeHT nanyyeHmsa matepuana B 3Hauum-
TenbHOW CTeneHn OOYCMOBMEH CTPYKTYypow
NOBEPXHOCTW MaTepuana.

Cnegute 3a KOPPEKTHOW HACTPOWMKOWN KO3adhu-
LUMEeHTa W3NyYeHUs U yduTbiBaTe MOKPbITUE
NOBEPXHOCTN 06bEKTa U3MEPEHUIA.
He npoBoauTe M3MepeHusi Ha BNAXHbIX MOBEPXHOCTSX
UM NOBEPXHOCTSX, MOKPbITBIX CHEFOM UM MHEEM.
He npoBoauTe namepeHus Ha cBobogHonexalmnx 3arpsas-
HAOLLMX YacTMLax (UCKaxeHve TeMnepaTtypbl BO3AYLLIHbIX
KapMaHoB).
Mpn n3mepeHusx, B HaCTHOCTU, Ha rNadKnx NOBEPXHOCTAX
HeobXoAMMO MOMHUTbL O MOTEHUMAnbHbIX WCTOYHUKaX
n3nyyeHusl (HanpumMep, ComnHue, pagmatopbl 1 T.4.).

Ycnosusi nposedeHusi uamepeHul
1. TemnepaTtypa okpyxatowien cpeabl
[ns Toro, 4ToObl BaLl TENMOBM30P NPaBUMbLHO paccyuTan Temne-

paTypy NOBEPXHOCTU M3MepsieMoro 06bekTa, B HacCTpPOMKax Bam
HeobXxoaMMO 3afaTb Kak KOMMEHCALMI0 OTPaXKEHHOW Temnepary-
pbl (KOT), Tak 1 koadhdULMeHT nanyyeHus (€). Bo mHormux coepax
NPUMEHEHUAX OTPaXXeHHasi Temnepartypa COOTBETCTBYET Temne-
patype okpyxawlen cpegbl (cMm. “U3nyyenuwe”, ctp.19). Bebl
MOXeETe M3MEepUTb ee C MOMOLLbIO BO3AYLIHOTO TEepMOMETPa,
Hanpumep, testo 810. TouHasi HacTponka koadpuLmeHTa n3ny4ye-
HMS 0COBEHHO BaXkHa, Korga Temneparypa n3mepsieMoro obbekra
W TemnepaTtypa cpegbl W3MEPEHWUs 3HAYUTENbHO OTIIMYAOTCS
apyr ot gpyra (cm. Puc. 1.2, ctp. 11).
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Bce obbekTbl ¢ TemnepaTypon Bbile abcontoTHoro Hyns (0 K =

2. U3ny4yeHue

-273.15 °C) uanyvatoT uH(pakpacHble BOMHbI. B 4acTHoCTwM,
00ObeKTbl C TemnepaTypon, 3HauMTEeNbHO OTNUYalLencs OT
Temneparypbl U3MEPSIEMOro o6bekTa, MOryT Uckaxartb MHdpa-
KpacHoe M3rny4YeHne no npuynHe cobCTBEHHOro n3nyyexust. Bol
OOIMKHbI MO BO3MOXHOCTM u3beraTb WMNW HeWTpanusoBaTb
WCTOYHMKM MOMEX TaKoro pofa. 3aropoamB MCTOYHWMKM MOMEX
(Hanpumep, ¢ nomoLLblo 6pe3eHTa Nnm KapTOHHOW KOPOBKK), Bbl
CHM3NTE HeraTUBHOE BO3AENCTBUE Ha uamepeHue. Ecnu Bnus-
HVE UCTOYHMKA NOMEX HENTpanu3oBaTb HEBO3MOXHO, TemMnepa-
Typa oTpaxeHusi He OygeT coBnagatb C TeMnepaTypoint OKpy-
XKawowen cpedbl. [Ons M3mepeHus OTpPaXeHHOro M3nyveHus
pekoMeHAyeM MpUMEHsITb, HanpuMmep, LUapoBbli TEPMOMETP
unu nanyyatens Jlambepta B coveTaHuy ¢ BallMM TEMNMoBKU30-
pom (cMm. “OnpegeneHve TemnepaTtypbl OTPaXXEHHOro K3nyye-
Hus”, cTp. 28).

Ocob6eHHOCTU NpoBeAeHus Tepmorpadmm BHe NOMeLLEeHUNA
MHdppakpacHoe unsnyyeHue, ucxogsilee ot 6e3obnayHoro Heba,
HedopMarnbHO Ha3blBalOT «XOfloQHOE paccesiHHoe HebecHoe
nany4deHue». Ecnn Hebo unctoe «xonogHoe paccesiHHoe Hebec-
Hoe uanyyeHue» (~ -50 °C go -60 °C) 1 HakaneHHbIA COMNHEYHbIN
cBeT (~ 5500 °C) gatoT oTpaxeHune Ha NpoTshkeHun aHs. FoBops
Ha Hay4HOM 53blke, HEOO “onepexaer” COMnHue, YTO O3HaYaeT —
OTpaXkeHHas TemnepaTtypa npu Tepmorpacvu BHE MOMELLEHNN
06bI4HO HWxe 0 °C, gaxe B CONMHeYHbIV AeHb. [NpeameTbl Harpe-
BAKOTCS Ha COIHLIE B pe3yrnbraTe MorfoLLeHNs CONTHEYHOro CBeTa.
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Puc. 2.1: OmpaixeHue npu usMepeHUsix Ha OMKPbIMOM 8030yxe
3T0 B 3HA4YNTENBHON CTENEeHN BMNUSIET HA MOBEPXHOCTHYIO TeMe-
paTypy — B HEKOTOpPbIX Cryyasix Temneparypa AepXuTcs Ha npo-
TSDKEHMM HECKOSbKUX YacoB Nocne Toro kak obbekT Obln nogsep-
>KEH CONMHEYHOMY BO3AEWCTBUIO.

Ha pucyHke 2.1 Bbl MmoxeTte yBuAaeTb, 4To Ha WK-nzobpaxeHun
BOJOCTOYHBIV ernob 3HauMTENbHO XornoaHee, YeM CTeHa 3haHus.
OpHako, B AEUCTBUTENBHOCTY OHM abCOMNOTHO OOMHAKOBOW TEM-
nepatypbl. CrnegoBatensHo, AaHHoe VIK-u3obpaxeHue Tpebyert
npaBuibHONW WHTepnpeTauun. [aBante npeanonoXxum, 4To
NOBEPXHOCTb >kernoba OUMHKOBaHa W MMEEeT OYeHb HU3KWUM
koatbpuumeHT nanydenns (€ = 0.1). CnegosatensHo, Tonbko 10%
[ONMVHHOBOMHOBOTO  MHADPAKPACHOTO  M3MNy4YeHusl, WCMyckaeMoro
BOJOCTOYHbBIM EnoboMm, SIBNSETCA ero COOCTBEHHbIM U3MNyYeHu-
em, a octanbHble 90% - OTpakeHHoe U3ny4YeHre OT atMmocdepbl.
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Ecnn Hebo 6Ge3obnayHoe «xonogHoe paccesiHHoe
HebecHoe wuanyyenue» (npubn. -50 °C ... -60 °C)
oTpaxaeTca OT >enoba. [Ons npoBedeHVs1 TOYHbIX

M3MEpEeHUn Ha CTeHe 34aHust HeobX0aMMO NpaBUfb-
HO BbIMOMHWTL HACTPOMKy Tennosusopa: € = 0.95 n KOT = -55 °C.
Mo npuyrHe YpesBbIMaNHO HU3KOMO KOAhULMEHTa U3NYYeHUs K
4pes3BblYaHO BbICOKOTO KO3dpULIMEHTA OTpaXeHUsi, BOOOCTOM-
HbI Xenob oTtobpaxaercs CnMLKoM xonogHbiM Ha WK-n3obpa-
XeHnn. [ns TouHoro otobpaxeHus TemnepaTtypbl oboux marte-
pvanoB Ha gucnnee TenmnoBu3opa, Bbl MOXETE U3MEHUTb KO3d-
DULIMEHTBI U3NyYeHUs ANns onpeaeneHHbIX Y4acTKoB C MOMOLLbIO
MO gns aHanu3a (Hanpumep, ¢ nomopbio MO Testo IR Soft).

Bcerga yuuTbiBante BnvsiHue Bawero cobcTBEHHOro
MH(PAKPaCHOTO NU3MyYeHust.

Bo Bpemsi npoBefeHust U3MepeHusi MeHsiInTe MecTomnoso-
XeHue, 4Tobbl onpeaennTb BO3MOXHble oTpaxeHusi. OTpa-
XEHVe nepemeLLaeTcs, B TOM Bpemsi Kak MHdpakpacHble
XapaKkTepucTukn usmepsieMoro obbekta ocTalTCs
HEeN3MEeHHbIMW, Aaxe NPU U3MEHEHUN Yrna 3peHus.

He npoBogute wusamepeHusi BOMM3N CAWLLKOM ropsumx/
XOnoAHbIX 06BLEKTOB UMW 3aropaxvBanTe ux.

M3beranite BO30ENCTBUSI MPSIMbIX COMHEYHbIX fyyer Ha
n3MmepsieMbii O6BbEKT, Aaxe 32 HECKOMbKO YacoB A0 Npo-
BeAEHNS n3mepeHusi. MpoBoanTe U3MepeHnsi paHo yTpoMm.
Mpn BO3MOXHOCTW MPOBOAWUTE U3MEPEHUSI Ha OTKPbITOM
BO3ayxe/BHE NOMeLLEeHU Npyu 06nadvHoCTu.
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?@‘V 3. MoroaHble ycnoBus

ij O6nayHocTb
CunbHas 06rna’yHoCTb co3haeT onTuMarbHble YCroBus Anst Npo-
BeAeHUs MHPPaKpPaCHbIX M3MEPEHUA Ha OTKPBITOM BO3AyXe, T.K.
obraka 3aropaxuBaloT u3MmepsieMble 06bEKTbI OT MPSMOro COf-
HEYHOro CBEeTa M «XOMOAHOr0 PaccesiHHOro HebecHoro uanyye-
HUs» (cM. “U3nyyenmne”, cTp. 19).

| BbinageHne ocagkoB

VIHTeHCMBHBbIE OCaaku (BOXAb, CHEr) MOTYT UCKa3UTb pesyrbraThbl

n3mepeHuin. Boga, neg n cHer obnagatot BbICOKMM koaddpuumeH-

TOM M3MYyYEHUs1 N YCTOMYMBBI K MHAPaKpacHOMy uanydeHuo. K
TOMY e, M3MepeHue BraxHblX OObEKTOB MOXET NpUBECTU K
owmbkam, MOCKOMbKYy MOBEPXHOCTb M3MepsieMoro obbekTa
oxnaxgaeTcs npu mucnapeHum ocagkoB (cM. “ToBepxHOCTb

obbekTa n3amepeHun”, ctp. 16).

MpeanbHbiMK ycnosunamMmun npoeseneHusa

N3MEpEeHN SBNSAKOTCS YCNOBUSI MNOBbILLEHHON
obnavHocTu.

YuntbiBanTe Hanuume obrnayHOCTM 3a HECKONbKO 4acoB
00 Havana n3MepeHun.

He BbiNonHanWTe wu3mepeHus BO Bpems OOWUNbHOrO
BblNaJeHnsi 0CaKoB.

ConHeyYHbIN cBeT
(cm. “Usnyyenne”, ctp. 19)
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4. Bo3gyx

BnaxHocTb Bo3gyxa

YpoBEeHb OTHOCUTENBHOWN BRAXHOCTW BO34yXxa BO BPEMS U3mepe-
HUIM JOMKEH ObITb OCTATOMHO HU3KUM, YTODbI N30exaTb KOHOEH-
caumu B Bo3gyxe (TymaH), Ha namepsieMoMm obbekTe, Ha 3almnT-
HOM bunbTpe obbekTMBa UMM camoM OObekTVMBE TemnnoBu3opa.
Ecnn obbektvB (Mnn 3awmTHbI unbTp) 3anoTesaet, onpege-
NEeHHast 4acTb MHMPaAKPaCHOro M3nyvyeHust He OydeT nonyyeHa
TENMOBU30POM, T.K. U3MyYyeHUe He CMOXET MOSHOCTBIO MPOWTU
CKBO3b BOAly. [YCTOM TyMaH Takke MOXET MOBMNUSTb Ha pe3yrbra-
Tbl U3MEPEHUsi, T.K. Kannu BOAbl MPEnsSTCTBYIOT NPOXOXOAEHUIO
MHPaKPaCcHOro M3fyveHusi B NOMHOM Mepe Mo nyTu nepeaayu.
Bo3ayuiHbie NoTokn

BeTep vnu ckBO3HSIK B MOMELLEHUM MOXET OKasaTb BIMSIHUE Ha
n3MepeHne TemnepaTypbl C MOMOLLbIO Tennosuaopa. B pesynkra-
Te npouecca TennoobmeHa (KOHBEKUMM) TemnepaTypa BO34yxa,
NpUOBNMKEHHOTO K MOBEPXHOCTWU, U TemnepaTtypa U3Mepsiemoro
obbekTa NpyMepHO oavHakoBble. Ecnv B cpege namepenun npu-
CYTCTBYET BETEP UM CKBO3HSIK, AAHHbIN COM BO3[yxa «CAyBaeT-
CS» W 3aMEHsIeTCsl HOBbIM CII0eM, eLle He afanTypoBaBLUMMCS
KTemneparype n3mepsiemoro obbekta. B pesynsrarte koHBekumM,
Tenno «3abupaeTcsy 13 Tennoro naMepsieMoro obbekTa Unm Bnn-
TbIBAETCS1 XONOAHBIM M3MepsieMblM 0GBEKTOM 0 Tex Nop, noka
TemnepaTypa Bo3dyxa U Temneparypa NoBepxHOCTW 13MepsieMo-
ro obbekta He npucnocobsATcs Apyr K Apyry. OddekT Tenno-
obmeHa ycunveaeTcs npu 6onbLuen pasHuue Mexay Temnepary-
POV MOBEPXHOCTN M3MEPSIEMOT0 06bEKTa U TeMnepaTypon OKpy-

XatoLlen cpefpbl.
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Hvikorga He NPoBOAMTE U3MEPEHMSI MPU FYCTOM
TYMaHe Unu HaZ BOASHbIM NapoM.
He npoBoauTe M3MepeHusi B yCroBusiX, Koraa

BMaXXHOCTb  BO34yXa KOHAEHCMpyeTcst  Ha
Tennosmsope (cMm. “Bnara, cHer u uHem Ha
NoBepXHOCTM 06bekTa namepeHun”, ctp. 17).
Mo Bo3MOXHOCTW mn3beravite BeTpa U OPYyrMx BO3QYLUHbIX
MOTOKOB BO BPeMsi MPOBEAEHNS U3MEPEHUIA.
3aperucTpvpynTe CKOpOCTb M HampaBfeHue BO3AYLUHbIX
MOTOKOB BO BPeMsi NPOBEAEHUsI U3MEPEHNIA U BKIKOYUTE
9TV gaHHble B aHanu3 NK-n3obpaxeHui.

He npoBoauTte n3amepeHusi B CUMbHO 3arpsi3HeHHOM BO3ay-
xe (Hanpumep, cpa3dy nocrne TOro, kak B MOMeLleHun
“nogHann” Nbinb).

Bcerga npoBoaute n3mepeHusi Ha CaMOM MWHMMaNbHOM
paccTosiHMM OT M3MepsieMoro obbekTa C Lenbio usbexa-
HWS1 BO3LEVCTBYS BELLECTB, COAEpXaLUMXcs B BO3aAyXe, Ha
pesynberaTtbl U3MepeHui

3arpsisHeHue Bo3gyxa

HekoTopble B3BELUEHHbIE BELLECTBa, Takme Kak, Hanpumep, Mnbib,

caxa v iblM, a Takke HeKOTOopbIe BIAbI UCTIAPEHA UMEIOT BbICOKWIA

KO3(PMLMEHT U3MYHEHNS N NMOXO NPOMYCKAKOT M3ryyYeHne. ITo

03HAYaeT, YTO OHWM MOTYT SIBMSTLCA MOMEXOW Ot NMPOBeAeHUs

M3MEpEeHU, T.K. OHM WCMyCKaloT COOCTBEHHOe WH(paKkpacHoe

uaryyeHue, pervcTpupyemoe Tenrosusopom. Boree Toro, Torbko

HEKOTOPOE KOMUYECTBO MHMPAKPACHOTO M3yYeHuUsl 3MepsieMoro

obbeKkTa MOXKET MPOXOAUTbL K TEMMOBM30PY, Tak kak Gorbluasi ero

4YacCTb paccenBaeTCs 1 NOrMoLaeTcs B3BeLLeHHbIMY BELLeCTBaMW.
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CBET UNN OCBELUEHME HEe O0Ka3blBalT 3HAYUTENbHOrO BO3OEW-

5. CeT

CTBUSI HA U3MEPEHUS, OCYLLECTBSIEMbIE C MOMOLLbHO TEMNMOBU30-
pa. Bbl Takke MoxeTe NpoOBOANTL U3MEPEHUS B TEMHOTE, T.K. Ten-
NOBW30P MU3MEPSIET MHDpaKpacHoe U3nyvyeHne B AJIMHHOBOMHO-
BOM criekTpe. OpHaKo, OT HEKOTOPbIX UCTOYHUKOB CBETA UCXOQUT
MHpaKkpacHoe TEMnoBoe W3Ny4YeHWe KOTOpoe MOXET MOBMUSTb
Ha TemnepaTtypy 06bEKTOB, pacnornoXeHHbIX nobnusocTu. MNoarto-
My He peKOMeHAyeTCs NPOBOAUTL U3MEPEHUS NMOA, NPSIMbIMU COM-
HEYHbIMW fly4amu Unu1, HanpuMep, BONM3n HakaneHHoON anexkTpu-
Yeckol namnbl. XonogHble CBETOBbIE VCTOYHUKM, Takue Kak cBe-
TOAMOAb! UMM HEOHOBLIV CBET HE NPeACTaBnsoT CObON nomexu,
NoCKOnNbKy OHWM MpeobpasytoT Gonbluyo YacTb noTpebnsiemoin
3Heprv B BUOMMbIV CBET, @ He MHppaKpacHoe narny4veHue.

2.2 OnpepeneHune € n KOT Ha npakTuke

Ons onpegeneHus koaduumeHTa U3NyyYeHUs MOBEPXHOCTU
n3mepsieMoro obbekTa, Bbl MOXETE, Hanpumep:

obpaTutbea k Tabnuue KoapPULMEHTOB U3MNyYeHUs

(cm. “Tabnumua koahUUMEHTOB KU3nyveHns”, cTp. 52).

3HaueHusi, ykasaHHble 8 mabnuue KoaghguyueHmos usrnyye-
HUSI, S18MISIFOMCS HOPMAMUBHBIMU 3Ha4YeHUSIMU.
KoaghpuyueHm usnyqeHusi mosepxHocmu eauie2o usmepsie-
M0o20 06beKma MOXem omnau4amsCsi Om HOPMamueHO20
3HaYeHus, yka3aHHO20 8 mabnuue.

onpenenuTb KOIPMULIMEHT N3NY4YEHUSI C MOMOLLbIO 3TanoH-
HOro M3MEpPEHUs1 KOHTaKTHBIM TEPMOMETPOM (Hanpumep,
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testo 905-T2 nnm testo 925), (cm. “MeTog ¢ ncnonbL3oBaHu-
€M KOHTaKTHOro tepmometpa’, cTp. 26 ).

onpeaenuTb KOI(PMPULIMEHT N3NYYEHUSI C MOMOLLbIO 3TarnoH-
HOro n3mepeHus Tennosusopom (cm. “Metog ¢ ncnonb3oBa-
HMeMm Tennosusopa”, cTp. 26).

OnpepgeneHue ko3adpcuumeHTa N3nyveHus
nyTemM 3TajilOHHOro uamepeHus

1. MeTop ¢ ucnonb3oBaHUEM KOHTAaKTHOIro TepMomMeTpa
[MepBoHa4anbHO HEOOXOAMMO N3MEPUTL TeMnepaTypy NoBepx-
HOCTW M3MepsieMoro obbekTa MOCPeACTBOM KOHTaKTHOro Tep-
mMomeTpa (Hanpumep, testo 905-T2 unu testo 925). Tenepb
n3mepbsTe TemnepaTypy NoBEPXHOCTU U3mepsieMoro obbekTa ¢
NnoMOLLbK TEMMOBM30pa, 3apaHee YykasaB KO3(PPULMEHT
nanyyeHusi. PasHuua 3HauyeHui Temneparypbl, MOMyYEeHHbIX C
MOMOLLbIO KOHTaKTHOrO TepMOMETpa ¥ TensoBu3opa, ykasbliBa-
€T Ha TOo, YTO 3afaHHbIN KOI(PMUUNEHT N3MNYyYEeHUS 3aBblLLEH.
[TocTeneHHO ymeHbLuas 3HaveHve koadbduuneHTa nsnyyeHus,
Bbl MOXETE M3MEHSITb U3MEPEHHY TemnepaTypy A0 Tex nop,
noka ee 3Ha4yeHue He ByaeT COOTBETCTBOBATb 3HAYEHWIO, Mony-
YEHHOMY MpY KOHTAKTHOM U3mepeHun. 3agaHHbIn Npy nocnea-
HEM n3MepeHnn KoaPULMEHT n3nyyeHns ByaeT COOTBETCTBO-
BaTb KO3(MULMEHTY MU3NyYEeHUs MOBEPXHOCTU U3MEPSEeMOro
obbekTa.

2. MeTopn ¢ ucnonb3oBaHMEM TeNsoBU3opa
CHavana HeobXxoAMMO NPUKNEWUTb K U3MEPSEeMOMY OObekTy
KYCOK CaMOKINeLWencss MreHku (Hanpumep, TepMOCTOMKOWN
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Bcerga cnegymte ykasaHWsiM OTHOCUTENbHO

006bEKTOB M3MepeHun!

[Mpun NOKpbLITUM NN 0BKNENBaHUM N3MEPSEMOTO

o6bekTa HeOBXOAMMO yYnTbIBaTh TOT haKkT, YTO NpoBeae-
HVe W3MEepeHWs BO3MOXHO TONbKO Mocre ajantauuu
MOKPLITUS UMM CAMOKIEILLENCS MIEHKM K Temneparype
obbekTa.

camoknetowienca nneHkn Testo). MNMocne Hebonblioro npome-
XKyTKa BPeMeHW Bbl MOXeETe C MOMOLLb0 TENMoBu3opa, 3aaaB
KO3(PPULIMEHT N3NYyYEHUsT CaMOKIEIOLENCS NNEHKN, U3MEPUTb
Temneparypy NnoBepxHOCTV M3MEPSIEMOro 0bbekTa Ha yvacTke,
NOKPbLITOM NneHkoi. lonyyeHHoe 3HauyeHue TemnepaTypbl
ABNSETCS 3TanoHHbIM 3HaveHveMm. [anee BbiNonHANTe
HaCTPOWKy KoadpuumeHTa usnyyeHus OO Tex Mop, noka C
MOMOLLbIO TEMIIOBM30pa HE MOMy4uTe 3HaYeHve Temnepartypsbl,
paBHOE 3TaroHHOMY, NP U3MepeHUN B 06rnacTun, He NOKPbLITON
nneHkon. CooTBETCTBYOLMIA KOIDDULMNEHT n3nyyeHus dyaet
ABNATLCA KOIMDULMEHTOM U3NYHEHUS MOBEPXHOCTU U3Mepsie-
MOro obbekTa.
BmecTo camoknetoLencst NneHKn Bbl Takke MOXeTe:

HaHecTU Ha M3MepsieMbli OOBEKT MOKPbITUE UMM KPacKy C

N3BECTHbIM KO3 DULNEHTOM U3NYYEHWS;

NOKPbITb U3MepsAeMbIi 06beKT ToncTbiM crnoem (> 0.13 mm)

Tennoctonkoro macna (€ = 0.82);

NOKPbITb M3MepsieMbIN O6BEKT TONCTbIM crioem caxu (€ = 0.95).
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OnpeneneHne Temneparypbl OTPAKEHHOO U3ITyYeHUs
Mocne ycTpaHeHus Bcex NOTeHUMarnbHbIX MOMEX, KoTopble
MOryT OKasaTb HexenaTterlbHoe BO3[eWCTBMe Ha pesynbraTbl
n3MepeHusi, Temnepatypa OTPaXeHHOro WHdpaKpacHoro
n3ny4yeHus bygeT paBHa TemMnepaType okpyxatoLuen cpedbl. Bl
MOXeTe U3MepUTb TemnepaTypy OKpy>KaloLlew cpefbl BO3AyL-
HbIM TepMOMeTpoM, Hanpumep, testo 810, n Ha ocHoBe nony-
YEHHOro 3HavYeHus BBeCTu B Tennosusop napametpbl KOT.
OpgHako, ecrnu B obnactu MpoBEAEHUst U3MEPEHUN NpUCyT-
CTBYIOT UCTOYHUKW U3NyYeHWsi, HEOOXOANMO BbINOSHUTL AOMOr-
HUTENbHOE U3MePEHNe OTPaXXEHHON TemnepaTypbl AN nonyye-
HWSi Hanbonee TOYHbIX Pe3ynsTaToB MpY AanbHENLWNX n3mepe-
HUSIX.

N3mepeHune TeMnepatypbl OTPaXXeHWUs1 C MOMOLLbIO U3nyyva-
Tens JlambepTta (M3roToBMEHHOro U3 NOAPYUHbIX CPeacTB)

Manyyatenb Jlambepta npeactaBnser cobown npucnocobreHve,
oTpaxatoLLiee nafatoLLee M3nyyeHne ¢ onTUMarbHbIM paccevBaHu-
em /anddy3ven, T.e. C OANHAKOBOM CUIOW BO BCE HaMpaBreHusl.

Manyyatens Jlambepta npeacrasnsieTr cobon npucnocobnexue,
oTpaxaloLlee nafarwllee U3nyyeHve ¢ onTUMarnbHbIM pacceu-
BaHuneM /gudpdysmenr, T.e. C 0OQNHAKOBOW CUMNOKM BO BCE Hanpas-
neHusi. Bbl mMoxeTe u3MepuTb TemnepaTypy OTpaXKeHHOro
n3nyyeHust Ha pagunatope JlambepTa Cc MOMOLLbIO TENNOBU30PA.
B gaHHbIX Lensx noaxogsiien 3ameHon nsnyyarens Jlambepta
MOXET CTaTb KyCOK antoMUH1eBOn honbrn, KOTopy Heobxoau-
MO CMSTb, @ 3aTeM pacnpasutb. donbra MMeeT BbICOKMIN KO-
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duULmeHT oTpaxeHns. bnarogaps CKOMKaHHOW CTPYKType, pac-
cesiHHoe/Anddy3HOEe OTpaKeHME U3NyYeHNS NPaKTUYeCcKn nae-
anbHoe (cM. Puc. 2.3, npaBas cTopoHa antoMUHNEBOW (OOMbIy,
cTtp. 33).

YT06bl M3MEPUTL TEMNEPaTYpy OTPaKEHHOTO U3Ny4eHus), ycTa-
HOBUTE manydvatens JlambepTta BO6MM3N nsmepsiemoro oobekTa
unu, B ngeane, Ha ero NOBEpxXHOCTb. 3arem, yCTaHOBMB KO-
DULUMEHT M3NyYeHUs Ha eaduHULY, U3MepbTe Temrnepatypy
psgom ¢ usnyyatenem. TennoBu3op BbIMOMHUT pacyeT Temne-
paTypbl nagatolero u3nyvyeHus.. Tenepb Bbl MOXeTe BBECTU
nonyyeHHoe 3HaveHne B kavectBe KOT B Tenmnosu3ope wu
BbINOSHUTL M3MEPEHVE TEMMNEPaTypbl U3MepPSeMoro obbekTa ¢
3afjaHHbIM KO3(PULIMEHTOM U3MYHEHNS NMOBEPXHOCTU AaHHOMO
obbekTa.

2.3 ACTOYHMKM oOWKMOBOK npu npoBeAeHUn
MH(paKpacHbIX U3MEPEHUN

Cnepytowime akTopbl MOTyT UCKa3WUTb pe3ynbraTbl U3MepeHuit
MH(PpaKpacHbIX N3MEPEHWN:

HenpaBunbHasa HacTporika koadduuneHTa n3nyyeHme
Onpegenute n BBeAuTe NpaBuUnbHbIN KOIPMDULNEHT
n3nyyexus (cm. “OnpegenenHve koadduuneHTa nsnyye-
HWUSi NyTEM 3TariloHHOro namepeHus”, cTp. 26).

HenpasunbHas HacTporka KOT
OnpegenvTte 1 BBegUTE 3Ha4YeHWEe TeMnepaTypHON KOM-
neHcauum oTpaxeHus (cMm. “OnpegeneHve TemnepaTypbl
OTPaXKEHHOro nanyyexus”, cTp. 28).
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HeueTtkas Tepmorpamma

HacTponTe pokycnpoBKy TenmnoBmnsopa HenocpeacTBEHHO
nepen W3MepeHVWeM, YETKOCTb M300paxeHUsi HEeBO3MOXHO
N3MEHWTb Nocre co3aaHusi CHUMKA.
PacctosiHne no ob6bekTa namepeHuit cnvwikom 6onbLuoe nnm
CMULLIKOM MareHbkoe
[MpumeHeHne HenoaxoasLLen OnTUKkn
Cnuwkom 6onbluas obnactb 3amepa

Mpn npoBegeHun u3MepeHun HeobxoaMMO Yy4UTbIBaTb
MWUHVMManbHOe POKYCHOe paccTosiHMe BaLLEero TennoBu3opa.

Takxe, kak nNpyu 0ObIYHOM (POTOCBEMKE, HEOOXOAMMO
BblbpaTh “NpaBunbHbIA” 0OBLEKTUB (LLUMPOKOYrOfbHY OMTUKY
nUnn TeneobbLekTuB).

Mo BO3MOXHOCTM BbiGupanTe HebonbLloe paccTosiHe 00
obbeKTa naMepeHun.
Momexn “Ha nyTn” nHppakpacHOro U3ny4veHus (3arpsa3HeHus
B BO3yXe, 3aCroHsiioLLmMe OObeKTbl U T. A.).
BosgencTBrne BHELIHUX UCTOMHUKOB M3NyYeHns (Hanpumep,
arneKkTpuYeckne NnamnoYku, ConHue, paguatopbl 1 np.)
HenpasunbHas nHtepnpetauus NK-n3obpaxeHns B cBA3uM C
oTpaxeHuem

M3berante namepeHuii Npy HanUYnMM UCTOYHMKOB MOMEX.

o BO3MOXHOCTM HEWTPaNM3ynTe Unm 3acroHnTe NCTOY-
HWKN MOMEX UNn BHecUTe nHdopmaumio o6 nx Bo3gencTanm
B aHanu3 TepMorpammbl.
Pe3kas cmeHa TemnepaTypbl OKpy>catoLlen cpeabl

Ecnu Temnepatypa okpyxatoLwen cpegbl MeHSieTca C
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HM3KOM Ha Boree BbICOKYHO, CyLLEeCTBYET pUck obpasoBa-

HWS1 KOHAEHcaTa Ha oObekTVBe.

o BO3MOXXHOCTM MCMONb3yNTE TENNOBU30PbI C TEPMOCTa-
OUNU3NPOBaHHLIMU AeTEKTOPaMM.
HenpasunbHas nHtepnpetauus NK-n3obpaxeHns seugy
HEe4OCTaTOYHbIX CBEAEHUIN O KOHCTPYKUMM 0bbekTa
n3MepeHun

BHVMMaTenbHO u3yunte TN 1 KOHCTPYKLUMIO (BKM. OCOBEH-

HOCTUK Aun3anHa) obbekTa N3MepeHui.

[ns npaBurnbHON MHTEpNpeTauMnm TepmMorpamMmmbl No BO3-
MOXHOCTW MUCNOMb3ynTe peanbHble n3obpaxeHus (dotorpa-
dun) oObEKTOB.

MN3mepeHnsi Ha CTEKNAHHbIX MOBEPXHOCTAX

YenoBeyeckuii rna3 crnocobeH BMOETb CKBO3b CTEKMO, HO Mpwu
3TOM CTEKIO He mpomnyckaeT uHdpakpacHoe nanydveHue. Cne-
[oBaTerbHO, TENMOBU30P U3MEpPSIET TeMnepaTypy NOBEPXHOCTM
CTekna, a He TemnepaTtypy mMaTepuarnoB, pacrnosioXeHHbIX 3a
cTeknom (cMm. Puc. 2.2). OgHako, CTEKo nponyckaeT KOPOTKO-
BOMTHOBOE M3Mny4eHune, Hanpumep, ConHeYHbI ceeT. Cnenosa-
TenbHO, BaM HEOOXOAMMO Y4MUTbIBaTb, YTO COSIHEYHbLIA CBET,
NPOHMKAIOLLMIA Yepes CTEeKIo, MOXET, Hanpumep, HarpeTb n3me-
psieMbIi 06bekT. CTeKNo Takke SIBNSAETCA OTpaXKalowmMm mate-
puanom, No3ToMy He 3abbiBanTe O 3epKanbHOM OTPaXEHUN Mpn
npoBeeHUN M3MEPEHUN Ha CTEKIMSIHHBIX MOBEPXHOCTAX (CM.
“BepkanbHoe oTpaxeHue”, cTp. 33).
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aav
OKOHHOE CTeKno, pacnonoxeHHoe nepen obbekTom msmepeHMﬁ

Puc. 2.2: lposedeHue usmepeHuli Ha cmeksie

N3mepeHns Ha MeTannuyeckMx NOBEPXHOCTAX

MeTannbl, B 0COGEHHOCTM MeTanmnbl C OGrnecTswen noBepx-
HOCTbIO, SIBNSAIOTCS CUMbHBIMW OTpaxaTensMu ANMHHOBOHOBO-
ro nHdpakpacHoro namepeHus. OHn obnagarT Ype3BblyaiHO
HU3KUM KO3DMDULMEHTOM WN3MYYEHUS, KOTOPbIN MEHSIETCS B
3aBMCMMOCTM OT Temnepatypbl (cM. “U3nyyatenb UBETHOro
Tena”, ctp. 50). MNoaToMy n3mepeHve TemnepaTypbl MOBEPXHO-
CTV MEeTarnsioB Takoro Tuna sBnseTcs 3aTpyaHUTENbHbIM. Momu-
MO HACTPOMKN KO3(hPULMEHTA U3NYyYEHNS BaXXHbIM KpUTEPUEM
saBnseTca npasunbHas Hactponka KOT (cm. “Onpepenexuve
Temneparypbl OTPaXKeHHOro nsnyyexus”, ctp. 28). Takke obpa-
TUTE BHUMaHWE Ha peKOMeHAaLmMn OTHOCUTENbHO 3epKarnbHOro
oTpaxeHus (cM. “3epkanbHoe oTpaxeHue”, cTp. 33).

Ecnu meTannuueckme noBepXHOCTU OKpaLUeHbl, U3MepeHne He
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Puc. 2.3: 3epkanbHoe u dughghy3Hoe ompaxeHue

BbI3OBET 3aTPYAHEHUIN, NOCKONbKY Kpacka 0Obl4HO MMEET BbICO-
KU ko3P puUMeHT wnanyyveHns. OgHako, B Takom cryyae,
HEo6X0AMMO YUYNTBIBATb OTPAXKEHUS BHELLHErO U3NyYeHUs.

3epkanbHoe oTpaxeHue

YeTko BMOMMOE 3epKaribHOe OTpaXeHWe 3ayacTylo SBMsieTcs
VHOVKaTOPOM BbICOKOOTPaXaeMol NoBEpXHOCTH, T.e. MOBEPXHO-
CTU C HU3KMM KO3hPULMEHTOM n3nyydeHusi. OgHako, BblCOKast
3epkanbHasi CnocobHOCTb MaTepvana He Bcerga nogpasymesa-
€T BbICOKYID OTpaxkaTenbHyl crnocobHocTb. Hanpumep, 3ep-
KanbHble OTPaXEHWS! BHELUHErO U3My4eHUs MOXHO YBUAETb Ha
MK-n3obpaxeHnn okpalLleHHOW NMOBEPXHOCTW (Hanpumep, cuny-
3T YernoBeka, NPOBOASILLEro U3MepPeHME), XOTA Kpacka 0BbIYHO
obnapaet BbICOKMM KoadpuumeHTom mnanyverus (€ = 0.95). U,



KapmaHHoe pykoBoacTBo “Tepmorpacusa”

HaobopOT, OYepTaHUsi OTpaxXaeMblX OOBEKTOB, HAXOASALLMXCS B
obnacTtun npoBegeHUsl U3MepPEHUs, HEBO3MOXHO yBUAeTb Ha VK-
n306paxeHnn, HanpumMep, CTeHbl U3 NecyaHuka, HeCMOTPsi Ha
TO, YTO NECYaHNK UMEET HN3KMUIN KOIPPULMEHT n3nyyeHns. Cne-
[oBaTenbHO, NMPOUCXOAMT N 3epKarnbHOE OTPaXKeHNe BHELLHEro
N3MNYYEeHUs1 1 HACKOMIbKO 3TO MOXHO MPOCMeanTb Ha CHUMKaXx
nepBOHaYanbHO 3aBUCUT He OT KOA(h(ULIMEHTA U3NYYEHNS], @ OT
CTPYKTYpbl MoBepxHOCTW. Bce manyyeHve Bcerga oTpaxaercs
noa TeM e YrfoMm, nog KOTOpbIM OHO NafaeT Ha NOBEPXHOCTb.
370 03HavaeT, YTo crneaytoLlee aMNMpUYeckoe NpaBumno npume-
HMMO BO BCEX Cry4vasix: yron nafgeHust = yrny oTpaxeHusi. 3To
nerko NpocnexunBaeTcs Ha puc. 2.3 Ha yBENMYEHHOM Mmonepey-
HOM paspe3e rMagKkon YacTn antoMUHMEBOWN ONbrn (Ha PUCYH-
Ke cnesa). 3gecb MHMpPaKpacHoe nsnyveHne Yenoseka, BbINom-
HSIIOLLIEr0 U3MepeHune, OTpaxaeTcsi B TakOM Xe Buae, B Kakom
OHO yZapsieTcs 0 NOBEPXHOCTb (3epKaribHOe OTPaXeHue).

Camo cobon pasymeeTcsl, YTO NpPaBWmO yron NageHus = yrny
OTPaAKEHUST TakKe NMPUMEHUMO K MH(PAKPaCHOMY U3MyYeHUto,
nagarowiemMy Ha CMATY 4acTb anoMUHWEeBOW donbrn (Ha
pucyHke cnpasa). OgHako, B 3TOM cryyae, MHdpakpacHble
ny4n nagatoT Ha oTaenbHble obrnacTv noa pasHbiMK yrnamu, B
OTNMYMe OT MIIOCKOM NOBepXHOCTU. [laHHoe anddy3Hoe oTpa-
XeHue nofpasymeBaeT, YTO HEBO3MOXHO YBUAETb Kakue-nmbo
oYepTaHnsl UCTOYHMKOB OTPaXEHHOro MHEPaKpacHoro manyye-
Husi. OTpaxeHne BCero oTpeska CMATON antoMUHUEBON honbrn
npeacrtaensieT cobon cMelleHnemM MHGPaKPacHOro U3nyyeHus
[OBYX OTP@XEHHbIX WUCTOYHWMKOB M3Ny4YeHus (4YernoBek, BbiMorn-
HSALWNIA U3MepeHne 1 3agHUn OOH, PacnoNOXEHHbIN 3a 3TUM




We measure it.

© Bbicokasi cocoBHOCTb K 3epKanbHOMY oTpaxe-
HWIO He BCerga O3HayaeT BbICOKYK CMocob- f

HOCTb K OTPaXeHWo B MH(ppaKkpacHOM CrnekTpe.

© [MoxanywcTa, Bcerga npuHMUManTe no BHUMaHue Bawe
COBCTBEHHON NHMPaKpacHoOe MU3ny4veHve.

© [MoBEPXHOCTW, KOTOPbIE HE AAtOT 3ePKarlbHOTO OTPAXEHWS,
TakKke MOryT MMETb BbICOKYIO OTPaXatoLLyt CnoCOBHOCTb.

© lMpoBoauTE M3MEPEHWsI Ha TMafkMx MOBEPXHOCTAX nog
pa3HbIM YITIOM 1 B pa3HOM HanpaeneHun Ans Toro, 4Tobbl
onpeaenunTb, kakas YacTb U3 HEPaBHOMEPHOCTM B pacrnpe-
OeneHun TemnepaTtypbl OTHOCUTCA K OTPaXeHHOMY
N3MyYeHNIo, a Kakasi OTHOCUTCS K OObEKTY U3MEPEHWIA.
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2.4 OnTumarnbHbie yCNoBUs NpoBeneHusi
MHJpaKpacHbIX U3MepPeHUn

[MocTosiHHbIE YCMOBUSI OKpY>XKatoLLen cpegbl, MOMUMO BCEro npo-
Yero, SIBMSIOTCS BaXHbIM KpUTEpUeM st NPOBEAEHWsI TEMNMoBU-
3MOHHbIX U3MEPEHNIA. DTO 03HAYAET, YTO KNMMATUYECKME YCIOBUS
1 06beKTbI Cpebl U3MEPEHUI He JOMKHbI UBMEHSITLCS BO BPEMS
NpoBeAeHUss U3MEPEHUn. ITO eOQUHCTBEHHbIV CMOCo6, Ans
BbISIBNIEHUS] UCTOYHWMKOB MOMEX W [OKYMEHTUPOBaHWS WX Ans
fanbHeliwero aHanusa. [Mpy n3amepeHusix, ocyLLecTBnseMbIX Ha
OTKPbITOM BO3ayXe, HEOOXOAMMbI YCTOMYMBBIE MOTOAHBIE YCIOBUS
N 3HauuTenbHas obrayHoCTb AN «3aLUTbI» U3MEpPSieMoro obb-
eKTa, Kak OT MPSIMOro COSTHEYHOrO CBETa, TakK M OT «XOIOAHOro
anddysHoro HebecHoro nanyveHusi». Heobxogmmo Taike yunTbl-
BaTb TOT DaKT, YTO M3MepsieMble OObEKTbl MOryT OCTaBaTbCsi
HarpeTbIMu MOCMe paHHWUX BO3AENCTBUI CONHEYHOro CBETa 13-3a
CNOCOBHOCTM K akKyMyIMpoBaHuWio Tenna.
MpeanbHbiMW - ycnioBusMKM  ANsi MPOBEAEHUS  U3MepeHui
ABNATCS:

YcTonuvBbIE NOrOAHbIE YCIIOBUS;

3HauuTenbHas 0bnayHoCTb [0 U BO BPeMsi NpOBEAEHUs n3me-

PEHWIN (OTHOCUTCS TONBKO K U3MEPEHUAM Ha OTKPLITOM BO34YyXeE);

OTCyTCTBME NPSIMbIX COTNHEYHBIX Myyeit 0 U BO BpeMsi u3mepe-

HUSt;

OTcyTCTBME OCaaKOB;

Cyxasi 1 He NoABEPXEHHas! MCTOYHWMKaM MOMEX MOBEpPXHOCTb

n3mMepsieMoro obbekTa (Hanpvmep, 6e3 NUCTBbI UK ONUMOK Ha

NMOBEPXHOCTU);

OTcyTCTBME BETPA UMM CKBO3HSIKA;
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OTCyTCTBME UCTOMHMKOB MOMEX Ha nyTu nepegayn VIK-usnyve-
HUSI UNW B U3MEPUTENBHOW Cpeae;
[MoBepxHOCTb n3mepsieMoro obbekTa JormkHa obnagatb BbICO-
KM KO3(MLMEHTOM U3MNyYeEHWsl, KOTOPbIA, B CBOKO odepedb,
[OrmkeH OblTb onpeaeneH ¢ 6onbLLON TOYHOCTbIO.
Onsa cTtpoutenbHoW Tepmorpadum pekoMeHOyeTcs pasHuua
Mexay TemnepaTtypovi B MOMELLEeHWM U TeMnepaTypon OKpy-
xarowen cpeabl MuHuMym 15 °C.

2.5 UpeanbHoe UK-n3o6paxeHue (Tepmorpamma)

Mpu cospaHum UNK-n3obpaxeHns Heobxogmmo obpaliaTtb BHU-
MaHve Ha [iBa OCHOBHbIX MOMEHTA:
BbIGOp NpaBunbHOM 06nacTn n3aMepeHus u
ontumanbHasi okycupoBka MK-n3obpaxeHns Ha ydacTke,
COOTBETCTBYHOLLEM 06racT U3MEpPEHNIA.
Takke Kak 1 Npu co3gaHnm LMcpPOoBbLIX CHUMKOB, Bbl HE CMOXe-
T€ U3MEHUTb HW NPEAMETHYI0 06MnacTb, HU POKYCMPOBKY U306~
paXkeHWsi nocre Toro, Kak COXpaHunu ero.
Onsa nonyveHns wungeanbHoro WK-nsobpaxeHuss Bbl MoxeTe
BbINOMHUTL Creayolime HacTpoviku B Tennosu3ope un MO ans
aHanusa (Hanpumep, MO Testo IR Soft):
M3MeHnTb HacTpovikn KoadpduLmeHTa n3ny4yeHust 1 KOMMNeH-
cauun otpaxeHHon Temnepatypbl (KOT).
[aHHas npouenypa MOXET OCYLWEeCTBNATbCA MeTOA0M
CpaBHEHMS TOYKM 3@ TOYKON Unu pparmMeHTa 3a chparmMeHToM
C MOMOLLBI NPOdECCMOHanbLHOr0 NporpaMMHoro obecnedve-
HWUs Ansa aHanuaa, Hanpumep, Testo IRSoft.
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Puc. 2.4: Hacmpolika wkansl memnepamyp

© BbibpaTb COOTBETCTBYIOLLYIO LIBETOBYO NanuTpy (Hanpumep,
“iron” (>xenes0), “rainbow” (pagyra) n .4.).
Bbl6paB npaBurbHyto LIBETOBYIO NManuTpy, Bbl MOXeTe Mony-
YNTb BbICOKO-KOHTPACTHOE, AOCTYMHOEe Ans NEerkon WHTep-
npetauun NK-n3obpaxeHue.

© BbINONHUTBL BPYYHYIO HAaCTPOWNKY TemrnepaTypHON LUKanbl .
C NoMoLLbo AAHHOW OMUMU Bbl MOXETE YNyyLInTb LIBETOBOE
oTobpaxkeHue pacnpeaeneHns Temnepartyp Ha Baluvx Tenno-
BblX CHUMKax (cMm. Puc. 2.4).

Mpn cospaHuy TennoBblX CHUMKOB pekoMeHayem obpatuTb

BHMMaHue Ha crieayoluee:

© YyuTbiBanTe, NpegoTBpallanTe Unu yCTpaHAWTe UCTOMHUKN
romex.

© NoBepxHOCTb 0ObEKTa M3MepeHUn JoMmkHa ObiTh “3awuie-
Ha” OT ONTUYECKUX W TEMIOBbLIX UCTOYHMKOB MOMEX.
[Mo BO3MOXHOCTM HEOBXOAMMO YCTPaHWTb MOKPLITUA WU
00beKTbI, BbI3blBAIOLLME MOMEXN CO CTOPOHbI OKpYXatoLLewn
cpenbl.
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Crapaitecb MeHsTb MECTOMOMOXEHNN NPU NPOBEAEHUN Ten-
NOBU3NOHHOWM CbEMKU - 3TO NO3BOMUTL BbISIBUTH BO3MOXHbIE
OTpaxeHust.

OTpaxeHns nepemeLlarTcs, B TO BPeMs Kak MHgpakpacHble
XapakTepucTUky obbeKkTa OCTaloTCA HEeU3MEHHbIMW, Aaxe
npy U3MEHEHUN yrna 3peHust.

O6nacTtb 3amepa He JomkHa ObiTb Gonblwe obbekTa
N3MEpPEHUN.

PaccTosiHne 0o obbekTa A0MKHO ObiTb MUHMMATbHBIM.
VMcnonb3ynte ONTuKy, ONnTMManbHbIM 06pa3oM MOAXOASLLYIO
0N peLleHns TON UM NHOW N3MEePUTENBHOWN 3agayuun.

Ons nonyyeHwsi TOYHbIX Pe3ynbTaToB MpY U3MEPEHUSIX Ha
HebonbwNX obObekTax peKkoMeHAyeTCs MCMNonb3oBaTb
LTaTmB.

Heobxogumo nmeTtb YeTkoe npeacrasneHne o6 oobekTe, ero
KOHCTPYKLMM 1 OCOBEHHOCTSIX, MOCKOMbKY TOMbKO MpW Hamm-
YUK aHHbIX CBEAEHUI Bbl MOXETE TOYHO ONpPeaenuTb Tenno-
Bble XapakTepucTuku obbekTa.

VMcnonb3ynte TennoBm3op C BCTPOEHHOW LUEPOBOM
KamepoW - Hanuyve pearnbHbIX CHUMKOB YNpoLlaeT aHanu3
TepmorpamMm.

YyutbiBante nwobble M3MEHEHUs YCMOBUN OKpyXKatoLlen
cpedbl. lNpoBoAMTe AONONHUTENbHbBIE N3MEPEHUS U JOKYMEH-
TUpYyNTE BCKO HEOBXOAMMYIO MHGOPMaUMto, YTOObI MCMONb30-
BaTb €€ Npu AanbHenwem aHanuse NK-n3obpaxeHui.
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3 [MpunoxeHwne
3.1 CnoBapb TepMUHOB Mo Tepmorpaduu
A

AGCONIOTHbLIN HOMb

AbcontoTHbIN HoMb cocTaenseT -273.15 °C (0 K = -459.69 °F).
Hu oguH 0ObeKT He n3nyyaeT UHGPaKpPaCHY SHEPTUIO NPY TeM-
nepartype Hwxke abCcomnoTHOrO Hynsi; B TaKOM crliy4ae 3TO O3Ha-
YaeT, YTO OHW HEe W3MYy4aloT HMKAKOro MHMpakpacHoro nanyde-
HUYS.

Ab6copbuusa/nornoweHue

Korga anekTpomarHutHoe uHdpakpacHoe usnyyeHve nagaet
Ha O0ObeKkT, mocnegHwi normowaeTr onpeaeneHHy OO0
MHppakpacHom saHepruu. MNornoweHne nHdpakpacHon aHeprum
nogpasymMeBaeT HarpeBaHve obbekTa. bonee Tennblie 06beKTbI
n3nyyatoT Gonblue MHMPaAKPaACHOro U3NyyYeHusi, Hexenun obb-
eKTaMu C HU3KoW TemnepaTypoMn. [NornoLueHHoe HpakpacHoe
na3nyyeHne npeobpasyercs B u3ny4yaemoe UHdpakpacHoe
n3nyyeHve (ncxogswee ot obbekTa). KoapduumeHT nornole-
HUS, TakuMm 06pas3oM, COOTBETCTBYET KOI(PUUNEHTY m3nyde-
Hug. MNMagarlee nHgpakpacHoe n3nyveHne, KoTopoe He Normo-
LaeTca 06beKToM, oTpaxKaeTcst u/unu nponyckaeTcs (MpoxoguTt
CKBO3b 0OBLEKT).

AbGconioTHoe YepHoe Teno

OBGbeKT, NOrMoLLAIOLLMIA BCIO dHEpPruio 13 nagatoLliero nHgpa-
KpacHOro many4eHus, npeobpasyeT ee B cOb6CTBeHHOe MHEpa-
KpacHoe usryyeHne n B norHom mepe many4aet ero. Koaddu-
LIMeHT uany4eHns abconoTHOro n3nyyaTens paBeH eavHuLe.
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Mo aTon NpuYMHE He MPOUCXOAUT OTPAKEHWUSA UMK NPOMNYCKaHUA
n3nyyenuns. Ob6bekToB, obragatowmx CBOWCTBAMM [aHHOrO
poaa, He cyuecTByeT B npupofe. Mpubopbl Ans kanvbposku
TEeNnoBN30POB Ha3bIBAOTCA «4epHble Tenay. OgHako, nx Koad-
dULUMEeHT un3nyvyeHus MeHbwe euHuubl (¢ = 0.95).
B

Bpemsa ctabunusauum Temnepartypbl

[MpomexyTok BpeMeHu, TpebyeMblii TeNNOBMU30PY ANa ajanTta-
UMM K TemnepaTtype oKpyxatoLLien cpebl Ha MecTe NpoBeAeHUS
n3mepeHuin. TepMmocTabunmnanmpoBaHHble AETEKTOPbl TAKOro e
TUNa, Kak B Tennosm3opax testo, umetoT cpaBHUTENBHO HEGOMNb-
Wwoe Bpemsi cTabunmsaumm (BbipaBHMBaHUS) TEMNepaTypbl.

r

Fopsavas/xonogHas To4yka

Haunbonee xonogHas Touka Ha WK-u3obpaxeHun HasBaeTcs
«XOIOAHON TOYKOMY, Hanbonee ropsiyas — «ropsiven Toukon». C
nomoLlblo PYyHKLUMM «ABTOMaTMYeCcKkoe pacrno3HaBaHWe ropsi-
Yel/XonoaHoM TOYKM» Bbl MOXETE BbIBECTU Ha AUCMNEN Tenno-
BM30Opa 3T ABe Touku. [laHHas yHKUMA Takke MmeeTcs BO
MHOMMX MakeTax nporpammHoro obecneyeHus, Hanpuvep, B
Testo IR Soft 2.0. Nocpeacteom gaHHoro MO Bbl Takke MOXeTe
BbIBECTM Ha [AOWUCNIIEN TOPSYY0 WM XOMOAHYK TOYKYy roboro
BblbpaHHoro yyacTtka MK-nzobpaxeHus.

1|

[ByxTOo4e4yHOE U3MepeHue

2-X TO4eYHOE M3MEPEHUE OCYLLECTBIISIETCS NOCPEACTBOM ABYX
nepekpecTuil Ha AMcnree TEMNMOBU30pa, C MOMOLLBIO KOTOPbIX
MPOUCXOANT CHUTLIBAHWE OTAENbHBIX 3HAYEHUI TEMMEPATYPbI.
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OetekTop
[eTekTop nonyyaert nHgpakpacHoe nusnyyeHue n npeobpaso-
BbIBaET €ro B dneKTpuyeckuin curHan. Pasmep getektopa yka-

3blBa€TCA B NUKCENAX.

WpeanbHbIN nsnyvarenb

CM. «ABCONOTHOE YepHOe Teno»

Us3nyuyaTtenb ceporo tena

MpakTuyecku Bce 06BbEKTLI BCTpeYatoLLmMecst Ha NpakTuke Hasbl-
BalOT «CepbiMM TenamMm» Unn «pearsbHbIMY n3nydarensammy. B
oTnM4Me oT abComMTHBIX YEPHbIX Ter, cepble Tena HUKOraa He
nornaiiatT Bce nafarllee Ha HUX MHdpaKkpacHoe nanyyeHuve.
B pnaHHOM cnyyae, YacTb nagatoLwero usnyyeHusi Bcerga otpa-
)KaeTcsi NOBEPXHOCTbI0 M MHOrAa nornawiaercsa. Takum obpa-
30M, KO3(PPULIMEHT U3NyYeHnst n3nyyaTens ceporo Tena Bcerga
MeHbLLe eauHULbI.

U3oTepmbi

JIHuK, cBsi3bIBalOLLME TOUKM C OAMHAKOBOW TeMnepaTypon. Bil
MOXeTe BbIBECTU Ha Aucnnen n3otepmbl ¢ nomolubo MO ans
aHanusa (Hanpumep, Testo IR Soft). B npouecce otobpaxeHus
n3oTepM, Bce Todku Ha MK-n3obpaxeHun co 3Ha4yeHussMn Tem-
nepaTypbl B 3ajlaHHOM Avana3oHe BbIAENSIOTCS OAHVM LiIBETOM.
UK-n3obpaxeHue

M3obpaxeHne, Ha KOTOpoM oOTOGpaxaercsi pacnpegeneHue
Temneparypbl Ha MOBEPXHOCTU 0BbLEKTOB NOCPEACTBOM UCTIONb-
30BaHUs PasNMYHbIX LBETOB AN Pa3HbIX 3HAYEHW Temneparty-
pbl. IK-n3obpaxeHns co3garotcs ¢ NOMOLLbIO TEN0BU30pa.
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UHdpakpacHoe usnyyeHue

MHdpakpacHoe n3nyyeHue 3TO 3reKTpoOMarHUTHOE TemnsoBoe
n3nyyeHve. Bce 06bekTbl ¢ TeMnepaTypon Bbille abCcontoTHOro
Hyna (0 K = -273.15 °C) u3nydyaioT uHGpaKpacHble BOSHbI.
WHdbpakpacHoe n3nydeHne oxeaTbiBaeT AManasoH ASIMH BOSH
ot 0.75 mm go 1,000 mm (= 1 MM) 1, TEM CambIM, FPAHNYNT C
AnanasoHoM AnvH BonH Bugmmoro ceeta (0.38 go 0.75 mm).
Tennosusopbl 0ObIYHO M3MEPSOT AMVMHHOBOMHOBOE WHGpa-
KpacHoe wuanydeHne B AuanadoHe oT 8 mm go 14 mm (kak
Hanpumep, testo 880), T.k. aTmocdepa B ANIMHHOBONHOBOM Ana-
na3oHe XOpOLLO MpornyckaeT UHpaKkpacHoe n3nyyeHue.
IFOVgeo (HaMmMeHbLWUI BUAUMBbIA OO BLEKT)

leomeTpuyeckoe paspelueHne (MPOCTPaHCTBEHHOE paspeLle-
Hue). CTeneHb paspeLuatoLleri CnocobHOCTY AeTeKTopa B cove-
TaHMM C 0ObeKkTMBOM. [eomeTpuyeckoe paspelleHne ykasbiBa-
eTcs B Mpag (= Munnuapg) n onpegensieT HauMeHbLUMIN 0ObeKT,
KOTOpbIA, B 3aBUCMMOCTY OT PAcCTOSIHUSA OO U3MepSiemMoro oob-
ekTa, MOXeT ObiTb oTobpaxeH Ha WK-usobpaxeHun. Ha UK-
n3obpaxeHnn pasmep gaHHOro 06beKkTa COOTBETCTBYET OOHOMY
NMKCento.

IFOVmeas (HaMMmeHbLWUIN N3MepsemMbIi 0O6BHEKT)
OnpegeneHne HauMeHbLLEro n3mepseMoro obbekTa Anst KoTo-
pOro BO3MOXHO TOYHOE M3MEpeHVe TemnepaTtypbl TEMNMOBKU30-
pom. JaHHbIi 06bekT B 2-3 pa3a 6onblue HaumeHbLLEero Buam-
Moro o6bekTa (IFOVgeo). CyllectByeT cnegytoLliee amnmpuye-
ckoe npasuno: IFOVmeas » 3 x IFOVgeo. IFOVmeas Tarkke
Ha3bIBalOT N3MEPSIEMOW TOUKON.
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K

Kanu6poBka

[Mpouenypa nonyyYeHus n cpaBHEHWS NokasaHui npubopa (aen-
CTBUTENMbHbIE 3HAYEHMS) U MOKa3aHW ITanoHHOro npubopa
(HOMUHanbHble 3Ha4YeHus1). C NOMOLLBIO MONYYEHHbIX pe3ynbTa-
TOB MOXHO cAenatb 3akflloyeHne — HaxoasaTCs MM HOMUHamb-
Hble 3HayeHus1 npubopa B nNpegenax AoNycTUMOro AuanasoHa.
B oTnuume ot npoueaypbl HACTPOWKM, YCTAHOBMEHHOE OTKITOHEe-
HUe OOKYMEHTUPYeTCsl, @ He NPOUCXOAUT HacTpomnka npubopa
noa HOMUHanbHOe 3HadyeHue. Yactota npoBeaeHus kannbpos-
KW 3aBUCUT OT U3MepPUTENbHbIX 3aAa4 U TpeboBaHW K HUM.
KenbBuH [K]

EgouHnua Ttemnepatypbl. 0 K coorBeTcTBYyeT abCcomnoTHOMY
Hynto (-273.15 °C). CootBeTtctBeHHO: 273.15 K =0 °C = 32 °F.

K="°C +273.15.
Mpumep npeobpaszosanusa 20 °C B K: 20 °C + 273.15 = 293.15
K.

KOT (KomneHcauus oTpaxeHHON TeMnepaTtypbl)

[Mpu nageHnn Ha peanbHble Tena onpeaeneHHas gons nHgpa-
KPaCHOro M3nyyeHusi otpaxaeTcs. [laHHyo OTpaXeHHyo Temne-
paTypy crnefyeT yu4uTbiBaTb NpU U3MepPeHUsix 0OBEKTOB C HU3-
KM KO3(hPUUMEHTOM M3ny4deHusi. Mcnonb3ys KomMneHcauuto
OTPaXeHHON TemnepaTypbl B TeMnoBu3ope, paccyuTbiBaeTcs
OTpaXeHHoe Wu3ny4eHve W, Takum obpasom, yny4ywaercs
NOrpeLLHOCTb U3MepeHust Temnepatypbl. B ocHoBHOM, faHHas
KOMMeHcaLmsi OCyLLEeCTBISIETCA NOCPEeACTBOM BBOAA AaHHbIX B
Tennosusop u/unu MO, BbINONHSAEMOro Bpy4YHyto. B 6onbLunH-
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CTBe Crly4yaeB, KOMMNEeHCcaLusi OTPaXeHHOW TemrnepaTtypbl COOT-
BETCTBYeT TemnepaTtype Okpyxawllen cpegbl. Ecnn uHdppa-
KpacHble BOMHbI , MCXOASALME OT WCTOYHMKOB MOMEX, OTpa-
XatTCsA Ha NOBEPXHOCTb M3MepsieMoro obbekTa, Bam criedyet
onpedenuTb TeMnepaTypy OTPaXEHHOro u3nyveHus (Hanpu-
Mep, C MOMOLLbIO LLIAPOBOro TEpMOMETPa Unu nanyyartens Jlam-
bepra). KomneHcaunsi oTpaxxeHHOW TemnepaTypbl OKasbiBaeT
He3HauYnUTENbHbIN 3PPEKT HAa OOBEKTLI C O4EHb BbICOKMM KO-
DULMEHTOM U3NYYEHNS.

KoHpgeHcauusa

[MpeobpasoBaHne BellecTBa U3 razoobpasHOro COCTOSHWSA B
Xugkoe COCTosiHMe. BnaXHoCTb BO3dyxa MOXET KOHOAEHCMpO-
BaTbCS Ha MOBEPXHOCTW, €Crnu TemnepaTtypa NOBEpPXHOCTU WU,
Kak crnefcTtsue, Temnepatypa Bo3gyxa Ha MOBEPXHOCTU, HUXE,
4YeM OKpy>KaroLLas TeMnepaTtypa Bo3gyxa Unv npu temneparype
TOYKM POCHI.

KoHBekuus

MNepemelleHne Tenna B COOTBETCTBME C NepenBMKEHUEM
MH(PpaKpPaCcHOM SHEPIUN B XKMAKOCTU UK ra3e noTokamy camo-
ro BelecTBa (BbIHY>XAEHO UM CaMOMNPOU3BOSIbHO).
KoadhpuumeHT nsnyyenms (g)

CTeneHb cnocobHOCTM Martepuana wusnyyatb (BblAensATb)
nH(pakpacHoe u3nyyveHve. KoadbdpuumeHT mnanydyeHuss nsme-
HSIETCA B 3aBMCUMMOCTU OT CBOWCTB NOBEPXHOCTU, MaTepuana u
(4ns HekOTOPbIX MaTepuanoB) oT TemnepaTypbl o6bekTa.
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KoadhpuumeHT oTpaxeHus (p)

CTteneHb cnocobHOCTM MaTepuana oTpaxaTb MHpakpacHoe
nanyyeHve. KoadduuneHT oTpaxeHuss 3aBUCUT OT CBOWCTB
NoBEPXHOCTW, TEeMNepaTypbl U TUMa Matepvana.
KoaddpuumeHT nponyckaHus (1)

CTteneHb cnocobHOCTM MaTepuana nponyckatb 4vepe3 cebs
nHpakpacHoe unanyyenne. OH 3aBUCWT OT TOMLMHBI U TUNA
matepuana. bonblMHCTBO MaTepuanosB He NponyckalT AnNH-
HOBOIMHOBOE MHpaKpacHoe U3nyyeHue.

Il

Uznyuatensb JlambepTta

Manyyatens/pagmatop Jlambepta - 3TO 0OBLEKT, OTpaxkatoLni
nagawoliee usnyyeHme ¢ onTUManbHOn Auddysnen; apyrumm
croBamu, nagaroliee W3nyvyeHue oTpaxaeTcs C OAVHAKOBOW
CUIoW Mo BCEM HanpasrneHusiM. Bel MoxeTe n3meputb Temne-
paTypy OTpa)X€HHOro M3ny4veHusi Ha usnyyatene Jlambepta ¢
NOMOLLbI0 TennoBu3opa.

INa3sep (BbigeneHue TOYKM U3MepeHUsa nasepom)

C nomoLLbto nasepa oCyLLEeCTBNSETCA «HAaBeAEHNe Ha Lienb» Ha
M3MepsieMoN MOBEPXHOCTU (KpacHasi Touka npoeumpyeTcs Ha
nsmepsieMbii 06bekT). JlazepHbii «ueneykasaTenb» U LEHTP
n306paxeHnst He COBCEM COOTBETCTBYHIOT APYT APYTY, MOCKOIbKY
OHW HaxXOAsATCS Ha PasHbIX OMTUYECKMX OCsX. Takum obpasom,
TOYKa, OTMEYEeHHasi na3epoMm, He MOAXOAWUT ANSi BblAeneHus
TOYHbIX MO3ULMIA HA AUCTINIee C NOMOLLbI0 Kypcopa. OHa crnyxuT
UCKIIOYNTENBHO B Ka4eCTBE OPUEHTHPA.
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Jlazep Knacc 2: Hukorga He HanpasnsavTe nasep Ha nogen unm

BHumaHue:

XKMBOTHBIX 1 HE CMOTpWTE Ha nasep. Puck nospexaeHusi rnas!
N

NETD (TemnepaTypHasi Y4yBCTBUTENbHOCTb)

KnioueBoe NoHsITUE, MpUMEHSIEMOE B CBSI3N C HAaUMEHbLLIEW pas3-
HULEeN TemnepaTypbl, KOTOPYI MOXET «pacrno3HaTb» TennoBu-
30p. YeM MeHblle faHHOe 3HayeHue, Tem Jydlle paspeLuato-
Las cnocobHoOCTb TENNOBU30PA.

)

O6beKkTuB

Pa3mep nonsa 3peHuns Tennosu3opa W, Kak crieActsue, pasmep
obnacTv usmepeHusi MeHsieTCsl B 3aBUCUMOCTY OT OObeKTuBa.
LLinpokoyronbHbIi 06bekTMB (Hanpumep, 32° cTaHOApPTHbIN
obbekTuB Ana testo 880) ngeanbHo noaxoauT Ans o63opa pac-
npegeneHns Temneparypbl N0 60NbLION NOBEPXHOCTW. [Ans To4-
HOro M3MEepEeHVs1 ManeHbkuii Aetanen (gaxe Ha 6onbLiomM pac-
CTOSIHUM) pEeKOMEHAYeM WCMofb30BaTh TeneobbekTns (Hanpu-
mep, 12° TeneobbekTnB Testo).

O6nacTb uamepeHumn

Cwm. IFOVmeas, cTp. 43.

OTHocUTenbHasa BnaxHocTb (%O0B)

MokasaTenb HacbILWEHHOCTU BO3AyXa BOASIHbIM NMapom B Mpo-
LleHTHOM cooTHowweHun. Hanpumep, npu 33%O0B Bo3ayx coaep-
XUT okono 1/3 oT makcMmanbHoro obbema BOASIHOrO napa,
KOTOpPOE MOXET MOrnoTUTb BO3AYyX NpU AaHHOW TemnepaType u
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AaBneHun Bosgyxa. Npu BNaxHOCTW BO3dyxa, NpeBbllLatoLLen
100%, HaumMHaeTcs npouecc KOoHAeHcauuu, T.K. BO3A4yX Mof-
HOCTbIO HAcCbILLEH W He MOXeT BMUTbIBaTb [AOMOMHUTENbHOE
KOonM4ecTBO Bnaru. Takum obpas3oM, ra3oobpasHbii BOOSHOWN
nap, cogepxaiiuincs B Bosgyxe, npeobpasyeTcs B XKUAKOCTb.
Yem BbILLE TemMnepaTypa Bo3ayxa, TeM bonblue Bnaru oH MOXeT
BnuTaTh 6e3 obpasoBaHusa koHAeHcaumn. CnegoBaTenbHO, KOH-
[eHcauusi B NepByi0 o4epeb BO3HVKAET Ha XOMOAHbIX NOBEPX-
HOCTSIX.

P

PeanbHoe Teno

Cwm. «M3nyyaTtenb ceporo Tenay, cTp .42.

T

Tennosusop

Kamepa, namepsiowias nHdpakpacHoe nsnyyeHne n npeobpa-
3ytowasa nonyveHHble curHanel B WK-nsobpaxeHue. C nomo-
b0 TEMMoBK30pa, Bbl CMOXETE MOMNyyYnuTb OTOBpaxeHue pac-
npeaeneHust TemnepaTtypbl Ha MOBEPXHOCTW, KOTOPOEe HEeBO3-
MOXHO YBUAETb YENOBEYECKVM Ma3oM. TUMNYHBIMK MPUMEHe-
HUSIMM TENNOBU30pa ABMAKTCA: CTPOUTENbHas Tepmorpadus,
cdepa obcnyxmBaHNs 3NekTpoobopyaoBaHUSA U NPOMbILLIEH-
Has Tepmorpadusi.

Temnepatypa

[MepemeHHasas BenuunHa, obBO3HavaroLlas IHEPruto, MpUcyT-
CTBYHOLLYIO BHYTPUW Kakoro-nnmbo tena.
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EavHuua Temnepatypbl. MNpu HopManbHOM AaBReHWM HyneBas

TemnepartypHas wkana Llenbcus [°C]

oTmeTka no wkane Uenbcus (0 °C) asngetcsa
TemnepaTtypow,npu KOTOpoK 3amep3aeT Boga. [pyron ukcupo-
BaHHOW TOYKOM LWiKanbl Lienbcus aBnsetcs Touka KuneHvs Boabl
npu 100 °C.

°C = (°F -32)/1.8 unn °C = K - 273.15.

TennonpoBOAHOCTb

Tennosas npoBoauMMocTb. lNepegaya MHpPakpacHOM aHeprun
MexXay CMeXHbIMY YacTuuamu. SHeprusa Bcerga nepegaeTcs ot
bonee Tennbix K 6onee xonoAHbIM YactTuuam. B otnunuuve ot
KOHBEKLMN MPU NMPOBOAVMOCTY YacTULbl He NepeMeLLaoTCsl.
Tepmorpamma

CwMm. «NK-n3obpaxeHney, cTp. 42.

Tepmorpadous

[Mpouenypa co3gaHUsi CHUMKOB C MOMOLLBIO M3MEPUTENbHOM
TEXHOMNOrMM, OCHOBAHHOW Ha Bu3yanusauuv nHdpakpacHoro
N3NyyYeHnst Unu pacnpegeneHus Temneparypbl Ha NOBEPXHOCTH
o6bekTa C MOMOLLbIO TennoBm3opa.

Touka pocbl/ TemnepaTypa TOUYKU pocCbl

Temnepatypa, Npu KOTOPOW MPOMCXOOWUT KOHAEeHcauusi BOAbl.
[Mpu TemnepaTtype TOYkM pOoChbl BO3AYX HackiwaeTcst bonee yem
100% napamu Bogpl. [ToCKonbKy BO34yX HE MOXET nornoLwiatb
ele 6onblie NapoB BoAbl, MPOUCXOAWT KOHAEHCALMS.
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0]

Llikana no ®apeHrenty [°F]

EnuHuua Temnepartypel, Ucnonb3yemasi, B OCHOBHOM, B CeBep-
How Amepuke. °F = (°C x 1.8) + 32. lNpumep npeobpasoBaHus
20°CB°F: (20°C x 1.8) + 32 =68 °F.

FOV (none 3peHus)

[Mone 3peHus TennoBusopa. lMone 3peHus ykasblBaeTC Kak
yron (Hanpumep, 32°) n onpeaensieT obnactb, nonagarLLyo B
nosne 3peHus Tennosuaopa. [one 3peHns 3aBUCUT OT AETEKTO-
pa, NpMMeHsieMoro B TennoBM3ope, U OT MCMonb3yeMoro obb-
ekTuBa. LnpokoyronbHbI 06bEKTUB nMeeT BonbLuoe none 3pe-
Hus, TeneobbekTnB (Hanpumep, 12° TeneobbekTB Testo) -
MarneHbKoe nomne 3peHust.

Ll

LiBeTHOM nsny4arenb

OB6beKT € KOA(PPULMEHTOM U3NYHEHUSA MEHbLUE eQNHULbI; OaH-
HbIN KO3(hPULMEHT 3aBUCUT OT TemnepaTypbl U konebnercs,
ncxoas M3 nokasaHui nocrnegHen. BonblUMHCTBO MeTannoB
ABMNSAOTCS M3NyyaTensMu LBETHOro Tena, noaTtomy, Hanpumep,
KO3 MDULMEHT M3NYYEHUS anoMVHUA yBENMYMBaeTCs npwu
HarpeBaHun Metanna (€ = 0.02 npu 25 °C, € = 0.03 npn 100 °C).
LiBeToBas nanutpa

Bbi6op uBetoBor rammbl Ansa VIK-nsobpaxeHus B Tennosm3ope
(Hanpumep, LBeTOBasa nanuTpa “pagyra’, “xeneso”,
“nonytoHa”). KoHTpacTtHocTb VIK-n3o6paxeHnin MoxeT otobpa-
XaTbCs B pa3HOM KayecTBe B 3aBUCHMOCTY OT U3MEPUTENbHOW
3ajayn 1 HaCTPOWMKM LiBETOBON NanuTpsbl. LiBeToByto nanutpy
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Takke MOXHO OTAENbHO HAcTpouTb ¢ nomolbio MO ana aHa-
nu3a (Hanpumep, Testo IR Soft) nocne coxpaHeHus VIK-uzobpa-
XeHus. He 3abbiBanTe 0 BO3MOXHOCTM MHTEpRpeTaLmmn Ballero
MK-n3obpaxxeHuns npu Bbibope LBeToBON NanuTpsbl. LiBeTa kpac-
HOTO U KENTOro OTTEHKOB MHTYUTUBHO aCCOLIMMPYHOTCS NPU Npo-
CMOTpE C TENMOM, OTTEHKMN 3EMEHON0 Y CUHETO - C XONOAOM.

y

YactoTta o6HOBRNEeHUs

TexHuuyeckas xapakTepuctuka B [, ykasbliBatoLas Ha Konuye-
CTBO OBGHOBMEHWI N306paXKeHns Ha gucnnee B cekyHay (Hanpu-
mep, 9 I'u/33 Mu/60 My). Yactota o6HOBNEeHUst 9 Ny o3Havaer,
4YTO TENNOBU30P BbINOMHAET 06HOBNeHue MK-nzobpaxeHus Ha
avcnnee 9 pa3 B TeHEHWE CeKyHAbI.
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3.2 Tabnuua k03thpPULNEHTOB U3NYy4YEHUA
[aHHas Tabnuua cny>xut pyKoBOACTBOM AN HACTPOWMKN KO-
rumeHTa n3ny4yeHus npu NpoBeaeHUN MHAPaKpacHbIX U3me-
peHun. B Hel ykasaHbl k0apdULMEHTbl nanyyeHus (€) Hanbo-
nee pacnpocTpaHeHHbIX MatepuanoB. MockonbKy manyvaTenb-
Hasi CNOCOBHOCTb M3MEHSIETCSA B 3aBUCMMOCTUW OT TeMneparypbl
1N CBOWCTB MOBEPXHOCTU, 3HAYEHWS, yKa3aHHble B AaHHOW Tab-
nvue, cnefyeT WUCMONb30BaTb B KayecTBe HOPMAaTWMBHbIX A5
N3MepeHUsT TemnepaTypHbIX YCIOBMN UNW pacxoxaeHuin. Ons
TOro, Ytobbl Nony4nTe abCconoTHOEe TeMMnepaTypHoe 3Ha4eHue,
HeobxoAMMO TOYHO onpeaennTb KOIMULMEHT W3NyveHUs
maTepuana.

MaTtepuan (Temnepatypa matepuana) KoaddmumneHT nsnyyenms

AntoMuHWiA, BriecTawmin ykatarHblid (170 °C) 0.04
AnIOMUHUIA, He OKUCNEeHHbIN (25 °C) 0.02
AnoMUHMIA, He okucneHHbIn (100 °C) 0.03
ARIOMUHWIA, CUNBHO OKMCNEeHHbIN (93 °C) 0.20
AnIOMUHMIA, OTNONMPOBaHHBIN A0 3epk. Briecka (100 °C) 0.09
Xnonok (20 °C) 0.77
BetoH (25 °C) 0.93
CawHel, HeobpaboTaHHblii (40 °C) 0.43
CBwHel, okucneHHbIn (40 °C) 0.43
CBwHeL, cepbli, okuCneHHbI (40 °C) 0.28
Xpom (40 °C) 0.08
Xpowm, otnonupoBaHHbii (150 °C) 0.06
Nen, rnagkuin (0 °C) 0.97
YKeneso, oTwnudgosaHHoe (20 °C) 0.24
YKeneso c kopkoit otnmeku (100 °C) 0.80
eneso ¢ npokatHoit nneHkoii (20 °C) 0.77
'vnc (20 °C) 0.90
Crekno (90 °C) 0.94
pannT (20 °C) 0.45




We measure it.

MaTtepuan (Temnepatypa matepuana) KodduumeHT nanyyenmnsa

Pe3uHa, TBepaas (23 °C) 0.94
Pe3unHa, msirkasi, cepasi (23 °C) 0.89
YyryH okucneHHbiii (200 °C) 0.64
[epeso (70 °C) 0.94
Kopa npo6kosoro aepesa (20 °C) 0.70
Cranb, YepHas, aHogvpoBaHHas (50 °C) 0.98
Mepab, cnerka notemHesLuas (20 °C) 0.04
Mepnb, okucnexHas (130 °C) 0.76
Mepnb, otnonvposaHHas (40 °C) 0.03
Mepnb, ykataHHas (40 °C) 0.64
Mnactuk: PE, PP, PVC (20 °C) 0.94
Kpacka, cuHsist Ha antom. conbre (40 °C) 0.78
Kpacka, yepHas, matoBas (80 °C) 0.97
Kpacka, xenTtasi, 2 cnosi Ha an. conbre (40 °C) 0.79
Kpacka, 6enas (90 °C) 0.95
Mpawmop, 6enbliii (40 °C) 0.95
KupnuyHas knagka (40 °C) 0.93
XKentas menp, okucneHHas (200 °C) 0.61
MacnsHble kpacku (Bcex usetoB) (90 °C) 0.92 - 0.96
Bymara (20 °C) 0.97
®apdop (20 °C) 0.92
Mecyanwuk (40 °C) 0.67
Cranb, TepmoobpaboTaHHas nosepxHocTs (200 °C) 0.52
Cranb, okucneHHas (200 °C) 0.79
Cranb, xonogHokataHHas (93 °C) 0.75-0.85
muHa, oboxokeHHas (70 °C) 0.91
TpaHcdopmaTop okpalleHHbli (70 °C) 0.94
Kvpnuy, nasect. pacteop, wrykatypka (20 °C) 0.93
LIMHK, OKMCNEHHBbI 0.1



KapmaHHoe pykoBoacTBo “Tepmorpacusa”

3.3 Testo pekomeHayeT

Kannbposky Bawero tennosusopa

Testo AG pekomeHayeT Bam ocyLLecTBNATb perynsipHyto kanumoé-
pOBKy TennoBu3opa. Yactota npoBedeHUss KanMbpoBkM 3aBu-
CWT OT 3aja4y U3MepeHui u TpeboBaHWM K HAM.

Bbl MoxeTe HaviTn 6onee nogpobHy MHopmaumio No Kanmo-
poBKe Tennosmsopa Ha www.testo.ru.

Kypc obyyeHust no Tepmorpacum

BbITb Ha NepefoBO TEXHUYECKOTO Nporpecca: Tak 3By4UT OLHO
13 Havbonee BaXHbIX NPaBUS OTHOBUTENBbHO YA0BNETBOPEHUS
TpeboBaHW NpU OCYLLECTBIIEHUN KOMMIEKCHbIX U3MepUTenb-
HbIX 3adayv n pacTywmux TpeboBaHui K kadecTtsy. BoT noyemy
Testo AG npeagnaraet Bam nponTn obyyatoLime Kypcbl No Tep-
Morpadum ons WUpOKOro cnekrTpa obnacrten NpuMeHeHus.

Bbl moxeTe HanTM 6Gonee nogpoOHy MHGPOPMaLUIO Mo
oby4atoemy Kypcy Ha www.testo.ru.

Bonee nogpobHasi Hpopmauusa Ha noprane
“Mup Tepmorpacun’:
termografia.ru



A 3Haete nu Bbl, 4TO...

... Bnarogaps cnocobHoCcTV BUAETb UHGPaKpacHoe U3nyyeHne, rpemyyast
3Mes pacrnosHaeT CBOK [06bIYy U CBOETO Bpara Aaxe B TEMHOTE.
Ipemyyas ames - npeacTaBUTENBHULA NOABKUAA raAloKMU - CIOCOBHa OYeHb
6bICTPO pas3nNMuNTL Jaxe caMble He3HauYUTenbHble nepenagpl Temnepary-
pbl, coctasnsiowme secero 0.0003 °C.

370 BO3MOXHO Gnarogapsi BbICOKOHYBCTBU-
TenbHOMY “AaMyaTtomy” oprady. C nomMoLlblo
9TOr0 OpraHa rpemy4yasi 3Mes BUAWT “KapTUHKY”
NpYMEepHO Tak e, Kak oHa oTobpaxaeTcs
Ha ucnree CoOBpeMEeHHbIX TENOBU30POB...
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Poccuiickoe otaeneHue Testo - 000 “Tacto Pyc”

115054 Mocksa, Bonbluor CTpoveHoBckuin nep., 4. 23 B, cTp. 1
TenedoH: +7 (495) 221-62-13

dakc: +7 (495) 221-62-16

E-mail: info@testo.ru

www.testo.ru



