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Marepunan faHHOro pykoBOACTBa 3allVLLeH aBTOpcKuM npasom. Bce npasa npu-
Hafnexar ncknounTensHo komnauum Testo AG. Matepuan pykoBoacTsa 3anpeLya-
eTcsa I'Iy6]1I/IKOBaTb B OPYrnx KOMMEpPHYEeCKUX WCTO4YHUKaXx, BUOOU3SMEHATb wunn
ncnonb3oBaTthb B Uensx, OTNUYHbIX OT npefnonaraemMblX Ansa nosb3oBartens L\eﬂeVI,
6e3 NpefBapuTENLHOrO MUCbMEHHOrO cornalleHns komnanum Testo AG.

MaTepman AaHHOro PyKOBOLCTBa COCTaBNANICA OYeHb TuaTesibHO. Tem He MeHee,
npegocTaBneHHas nHdopmaums He HeceT 06s3aTenbHO Cunbl, 1 KomnaHust Testo
AG ocTaBnsieT 3a co6oi NpaBoii BHOCUTb U3MEHEHUS UMW [OMONHEHVst B AaHHOe
PYKOBOACTBO. Testo AG He AaeT rapaHTUm OTHOCUTESIbHO KOPPEKTHOCTU 1Unn non-
HOTbl MpefocTaBNeHHOro marepunana. OTBeTCTBeHHOCTb, cBsA3aHHas C o6bIMU
acnekTamy 3aKOHOAATeNbCTBa, OrpaHnyeHa yLep6oM, NPUYNHEHHBIM KOMMNaHWel
Testo AG, ee YNOJIHOMOYEeHHbIMU nuuamMn wunn nogpsgydynkaMmn HamepeHHo, no
rpy6oil HeGpeXHOCTW, B Clly4ae HapyLUeHWA MaTepuanbHbIX [OrOBOPHbIX
06s13aTeNbCTB, MPOCTON HebpexHOCTU. B cnyyae npuyvHeHus onpepeneHHoro
yu.lepﬁa no npunynHe I'IpOCTOI7I Heﬁpe)KHOCTI/I CTeneHb OTBETCTBEHHOCTN KOMMaHun
Testo AG orpaHuymBaeTcs ywep6bom, SBASIOLUMCA TUMMYHBIM U NPeAcKasyeMbiM
Npu YperynnpoBaHuM CropoB NOAOGHOro poaa. STO He pacrnpoCTpaHsieTcst Ha
npaBo Nofly4eHns KoMneHcaunum B COOTBETCTBUM C I'apaHTVIVIHbIMVI obsazarenscrea-
MU U 3akoHoM 06 OTBETCTBEHHOCTU 3a Ka4ecTBO npoaykumn.

Testo AG, mapt 2010
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YBarkaemblil nonb3osaTenb npoaykumn Testo,

“VIzobpaxkeHne MoXeT cka3aTb 60/ibLue, YeM TbicsiHa c/1oB”

B coBpeMeHHOM Mupe, C HEYMONMMbIM POCTOM LIEH Ha 3Hep-
rU0 1 AOPOrOBU3HOW BbIHYXXAEHHbIX MPOCTOEB 060PYA0BaHNS,
6ECKOHTaKTHOE V3MepeHne TemnepaTtypbl CTano HeoTbemsle-
MO 1 He3aMeHUMOU npouefypoi npyv NpOBEAEHUN OLIEHKM
3HeproadeKTUBHOCTN 34aHNN 1 PELLeHN Pas3nnyHbIX 3agad

NPOMbILLNIEHHOrO cekTopa. OQHAKOo NCMONb30BaHNe TepMorpa-
el ,qet s aaF ] aﬁ
ARSI 2.4 LU
Tepmorpacum paspabaTbiBanocb Ha OCHOBE BOMPOCOB,
KOTOpble 130 OHS B [eHb 3afaBajy HaMm Halln 3aKasyvku.
“HaunHeHHOE” 60SMbLUIMM KONMYECTBOM WHTEPECHON UHGOP-
mMauuu, coBeTamy U PeKOMeHAAuUsMy Mo NpakTUHecKoMy
NPUMeHeHNIo Tepmorpacdun, HacTosILLEee PYKOBOACTBO CTaHeT

onst Bac He3aMeHUMbIM 1 Ype3BbIHaiHO MOse3HbIM NMOMOLLHY-
KOM B peLUeHU eXXeAHEBHbIX 3aaav.

>Kenaem Bam npusiTHOro 1 nonesHoro npoyteHus!

[Harnanb Ayap,
PykoBopuTens nogpasgenenus ViHgppakpacHble TexHonornm
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1 Teopusa tepmorpacpun

Bce 06bekTbl, TemnepaTypa KOTOPbIX Bbille abCOMOTHOro
Hyna (0 K = -273.15 °C), nany4aioT nHppakpacHble BOMHbI.
Yenoseyeckuii rnas He cnocobeH BuAeTb UHpakpacHoe
N3nyYeHue.

Ewe B 1900-x rr. pusuk Makc lNnaHk gokasan Hannyne B3av-
MOCBSI31 MeXy TeMrnepaTypoli Tena n MHTEHCUBHOCTLIO UCXO-
[OALLEero OT Hero noToka MHGPaKpPacHOro U3ny4eHns.
Tennosusop n3mepsieT nHppPakpacHoe nsfyyeHne B ANNHHO-
BOJIHOBOM CMeKTpe B npegenax nons o6sopa. Wcxogs w3
3TOorO, OCyLLleCTBﬂHeTCH pacqu TemnepaTypbl msmepﬂemoro

>KEeHHOW TemnepaTypa = KOMMneHcauus OTpa)KeHHOI/I Tem-
nepartypbl) — 3Ha4YeHVs1 3TUX MEPEMEHHbIX MOXXHO BPY4HYIO
BBECTMN B TEMIOBM30P.

Kaxpgbli  nukcenb  geTtektopa MpeAcTaBnser  cobou
TemnepaTypHyIO TOYKy, OTOBpaXkaemyto Ha gucnsee ¢ nomo-
wpto BuaeoaddekTa “noxHbln UseT” (cM. O6nacte 3amepa u
paccTosiH/e [o 06beKTa uamepeHuid, ctp. 13).

Tepmorpadua (M3mepeHue Temnepatypbl C MOMOLLbIO
TennoBn30pa) ABNSETCHA “NaccuBHbIM”, GECKOHTAKTHbIM METO-
OOM u3MepeHuin. TennoBoW CHMMOK npeacTaBnsier cobon
BM3yanu3aunio pacnpefaeneHuns noBepxXHOCTHOV TeMneparypsbl
obbekTa. Takmm 06pasom, Ncnonb3dys Tennosusop, Bel He
CMOXeTe “3arfsHyTb” BHYTPb OObEeKTa WAn yBUAETb €ro
HaCKBO3b.
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1.1 U3ny4yeHune, oTpakeHue, nNponyckaHue

MNanyyeHne, perncrpmpyemoe TemnnoBU30pOM, COCTOUT U3
N3My4aeMoro, OTPaXKEHHOro U NPOXoAALLEro ANMHHOBOHOBO-
ro VHMPaKPacHOro u3nyyeHusi, NCXogsaLwero OT OOBLEKTOB,
pacnonoXeHHbIX B Npefenax nons 3peHus Tennosusopa.

Puc. 1.1: iany4eHune, oTpaxxeHne v nponyckaHue

KoaddpuumeHT nsanyyeHums (g)
KoadbduumeHT nsnydeHns (g) - 37O CTeneHb CrOCOBGHOCTU
MaTepuana nsnyyarb (Bbl4ensiTb) MHPaKpacHoe nsnydeHue.
€ N3MEHSIeTCS B 3aBMCMMOCTY OT CBONCTB NMOBEPXHOCTH,
maTepuana, 1 B Cry4ae ¢ HeKOTOPbIMU Matepuanamu — ot
TemnepaTtypbl U3MEPSEMOro 06beKTa.
MakcrmanbHas nanyyarenbHas CnoCO6HOCTb: & = 1
(2 100%) (cMm. “4epHoe Teno - abCONOTHLIN U3ny4arTens”,
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cTp. 40). € = 1 B 4ENCTBUTENLHOCTY HE BCTpeYaeTcs.
Kusble Tena: € < 1, T. K. XuBble Tena Takxxe oTpaxkatoT 1 No
BO3MOXXHOCTW MPOMYCKaloT U3Ny4eHue.

MHorue Hemetannuyeckne matepuansl (Hanpumep, [BX,
6eTOH, opraHnyeckue BellecTBa) o6nagalT BbICOKOW
n3ny4arTefibHON CNOCOBHOCTLIO B OJIMHHOBOIHOBOM UHGpa-
KpacHOM fuanasoHe, KoTopasi He 3aBUCUT OT TemnepaTtypbl
(e = 0.8 po 0.95).

MeTannbl, 0cobeHHO MaTepuanbl C 6necTswen noBepx-
HOCTblO, 061a8al0T HU3KOW U3My4YaTeNlbHON CMOCOBHOCTLIO,
KOTOpasi MOXET MEHSITbCS B 3aBUCUMOCTY OT TemnepaTypbl.

KoadduuneHt unsnyyeHuns MOX>XHO BpyY 3apgatb B
AR, J;LLJ n24 ru

KoadduumneHT oTpaxxeHus 3TO CTeneHb CMOCOBHOCTU
mMaTtepuana oTpaxarb ManpaKpaCHoe N3ny4eHue. ii‘l
p 3aBUCWT OT CBOWCTB MOBEPXHOCTW, TeMrepaTtypbl 1 Tina :
marepuana.
Kak npasuno, rnagkue, nonmpoBaHHbIe MOBEPXHOCTN UMEOT
60nblLUY0 OTpaXkaTesNbHYI0 CMOCOOHOCTb, YeM LUepOXOoBa-
Tble, MaTOBble MOBEPXHOCTW, U3rOTOBNEHHbIE N3 OAHOMO "
TOro ke Martepuana.
KomneHcaumio oTpaXKeHHON TemMnepaTypbl MOXKHO BPYYHYIO
HacTpowuTb B Ternnosusope (KOT).
Bo MHOrmx o6nactsax NpUMEHEHMsX OTpaXKeHHast Temnepa-
Typa COOTBETCTBYET TeMMnepaType OKpy>KatoLLlen cpedbl. Bbl
MOXKETE N3MepUTb ee, Hanprmep, C MOMOLLbIO BO3AYLLIHOrO
TepmomeTpa testo 810.



KapmaHHoe pykoBoacTBo “Tepmorpacdua”

KOT moXHO onpepennTb nocpeacTsoM uanydarens Jlam-
6epta (cMm. “N3mepeHne TemnepaTypHON KOMMeHcauun
OTPaXXeHns1 NOCpPeAcTBOM nanyyatens JlambepTa (M3roTos-
JIEHHOrO 13 NoJpPY4HbIX cpeacTs)”, cTp. 28).
Yron oTpa)keHusi OTPaXKEHHOro NHMPaKpPacHOro nsny4eHuns
BCcerga coBnagaeT € YrfiioM nageHus (CM. “sepkanbHoe oTpa-
>XeHune”, cTp. 33).
KoadduumeHT nponyckaHums (1)
KoaddunumeHT nponyckaHusi (t) 3TO CTeneHb CnoCOGHOCTU
MaTtepuana nponyckartb (MpoBoguTb Yepes cebsi) nHdpakpa-
CHOe n3nyyeHue.
T 3aBUCUT OT TWMNa W TOMNLLYHBLI MaTepu

wvtelon24r

NH(PaKPACHOMY U3MTYHEHNIO.
3akoH TennoBoro usny4eHusa Kupxroca
MHdpakpacHoe nsnyyeHune, perucTpupyemoe TenioBn3opoM,
COCTOUT 13:
U3NYYeHUsi, NCMYCKAeMOro 06 bEKTOM U3MEPEHNS;
OTPa)KEHHOMO BHELLHEro M3My4eHns 1
NPOMyLLEHHOr0 O6GBbEKTOM U3MEPEHNS U3TYHEHNS
(cm. Puc. 1.1, cTp. 6)
Cymma [aHHbIX KOMMOHEHTOB Bcerga npuHnmaetcs 3a 1 (2
100%)):
e+p+t=1
[Mockonbky KO3thULMEHT NPONYCKaHNS PEOKO UrpaeT 3Hauun-
TefbHYIO POfib Ha NPaKTUKe, T oryckaeTcsa 1 hopmyna
e+p+1=1
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ynpoLuaetcs fo
Ona Tepmorpadum 37O 03HAYAET: YeM HUKe KOIPDULMEHT
N3NyYeHns,
TEM Bbllle YPOBEHb OTPaXEHHOro MHppakpacHoro
U3Ny4eHys,
TeM CNOXHee OCyLeCTBUTb TOYHOE  W3MepeHue
Temneparypel,
Tem 6onee BaXkHbIM (PaKTOPOM CTaHOBWUTCS MpaBusibHas
HacTpoWKa KOMMeHcauuy OTPaKEHHON TemnepaTtypbl
(KOT).

B3aumocBa3b MeXAy U3ny4yeHuem n oTpaXeHuem

1 bEKT, pétu Koa ﬂﬂemrll I
ny' >10.8)x ]
NMEIOT HU3KUIA Koaq)cbmu,meHT oTpaxeHus (p): p=1-¢;

Temnepatypy [AaHHbIX OOGBEKTOB MOXHO O4YE€Hb Nerko
N3MEepUTb C MOMOLLbIO TeMnoBr3opa.
2. OO6beKkTbl W3MepeHuin co CpefHUM Ko MdULNEHTOM
nany4yerus (0.8 < & < 0.6):
MMetoT cpeaHuin KoahduumeHT oTpaxkeHus (p): p =1 - ¢;

TemnepaTtypy AaHHbIX 06GbEKTOM MOXXHO Nerko
N3MEepUTb C NMOMOLLbIO TeMIoBr3opa.
3. O6beKkTbl M3MEpPeHUn C HU3KUM KO3 MDULNEHTOM
n3ny4derus (e < 0.6):
MMEIOT BbICOKUI KOSMMULMEHT oTpaxkeHus (p): p =1 - ¢;

nU3MepeHne Temnepatypbl OOBLEKTOB TEMNnOBU3OPOM
BO3MO>XHO, HO pe3yfbTaTbl U3MEPEHNn HEOOXOANUMO Moa-
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BepraTb TLIATEbHON NPOBEpKe.

KpanHe Ba)KHO BbIMOJSIHATb KOPPEKTHYIO HACTPONKY KOM-
neHcauum otpakeHHoun Temnepatypbl (KOT), nockonbky
3TO SBNSETCSH OAHMM 13 OCHOBHbIX (haKTOPOB MpK pacye-
Te TemnepaTypbl.

KoppekTHast HacTpolika KoaduLmMeHTa N3ny4eHns KpUTNHecku

BaXKHa NpW 3HAYNTENBHON PasHMLe Mexay TemnepaTtypon o6b-

eKTa uamMepeHuin 1 paboyenn TemnepaTypon OKpyKaroLlen

cpefpl.

1. Korga Temneparypa namepsieMoro o6beKTa BbilLie Temne-
paTypbl OKpy>KatoLLen cpedbl (paguatop Ha Puc.1.2,
cTp.11):

necttben24dru

aBbILCHED T TYypBl  m
(rennosusop 1).

YPE3MEPHO HU3KMI KOIPPULMEHT N3nydHeHns npusegeT
K 3aHVKEeHHbIM NMoKasaHusM Temneparypbl (TENIoBM3op
2).

2. Korpa Temnepatypa n3MepsieMoro o6bekTa Huke
TemnepaTypbl OKpy>KatoLLiein cpefbl (OBepb, N306pakeHHas
Ha Puc.1.2, ctp.11):

YPE3MEPHO BbICOKMNIN KOS DULMEHT N3NyHeHUs NprBe-
[ET K 3aHVDKEHHbIM MoKasaHysiM Temneparypbl

jor

(tennosusop 1).
YPE3MEPHO HU3KMI KOIPPULMEHT N3nydHeHNs npusegeT
K 3aBbILLIEHHbIM 3HAYEeHUsIM TemMnepaTypbl.
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65°

50°

e=1 £=0.7

5°

Puc. 1.2: BnusiHne HEKOPPEKTHOW HACTPOVIK KO3ghgumeHTa
U3TTYHEHVS Ha pe3yribTaTbl U3MEPEeHUV TeMepartypb!

O6patute BHUMaHue: 4eM OGonblue pasHuua

MeXxay TemnepaTtypon namMepsieMoro obbekta un
TemnepaTtypoli OKpy>KatoLLel Cpefibl, U YeM HUXKe

KO3 PULMEHT U3NyYeHns, Tem OGornblue Bepo-

SATHOCTb BO3HMKHOBEHUs ownbok. Konnyectso OLIMGOK
BO3pacTeT, eCnv KOIPMULIMEHT U3NyHeHNs 3adaH HEBEPHO.
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© TennoBn3op MO3BONSET U3MEPUTb TONBbKO
NMOBEPXHOCTHYIO TemnepaTtypy 06bekTa; C MOMOLLbO
| paHHoro npubopa Bbl He MoxeTe “3arnsiHyTb

BHYTPb” 06bekTa unv yBnaeTb ero HackBo3b.

© HecMOTps Ha TO, YTO MHOIMe Matepuarbl, Hanpumep, CTEKIO
Ka)KyTCs MPO3payHbIMU, OHW NPOSBNSIOT Ce6sl, Kak MaTepua-
Nbl HEMponycKalLwero Tvna, T.e. yCTON4YMBblE K OJIMHHO-
BONITHOBOMY VH(DPaKpacHOMy W3My4YeHuo Martepuanbl (CM.
“N3mepeHnsi Ha cTekne”, cTp. 31).

® [Mpn HeO6XOAMMOCTM CHUMUTE C U3MEPSEMOro O6bekTa
4exos/ynakoBky, T.K. MPU HanM4My NMOCNEAHNX TEMNOBU30P

N3MepPUT NOBEPXHOCTHYIO TeMnepaTypy Hexna/ynakoBKu.
m.tulon24

WAL LLIOL £ 4 LU
o6bekTOB! Becerga cnegyite nHCTpyKuum!

© HekoTopble mponyckatoLime matepuansl CoOaepXXart, Hamnpu-
Mep, TOHKUIA MNacTuK U repMaHnii — Mmatepuas, U3 KoTopo-
ro U3roToBJIeH OOGBbEKTVB U 3aWUTHBIA DUNLTP Anst O6beKTU-
Ba Tennosm3opa Testo.

© ECnn KOMMOHEHTbI, PacrofioXXeHHble MOf, MOBEPXHOCTbHIO,
BNVSAIOT Ha pacnpefeneHve TemrnepaTypbl Mo MOBEPXHOCTU
n3mepsieMoro obbekTa 4epe3 MNpPOBOANMOCTb, CTPYKTYPY
BHYTPEHHEero am3aiHa o6bekTa N3MepEeHNs 3a4acTyto MOXXHO
paccMOTpeTb Ha MOJlyYEeHHOM TEMIOBOM CHUMKE. Tem He
MeHee, TeMnIoBM30P MOXXET U3MEPSITb TONbKO (!) MoBepXxHOCT-
Hylo Temnepatypy. TO4HOe onpefeneHne TemMmnepaTtypbl BHYT-
PEHHUX 3NEeMEHTOB OObEKTa C MOMOLLb Tennosm3opa
OCYLLECTBUTb HEBO3MOXHO.
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1.2 O6nacTb 3amepa n paccTosiHue [o o6beKkTa
Mpwn onpepeneHn oNTMManbHOro PacCTOAHUS A0 N3MEPSEMO-
ro o6bekTa U MakcumasnbHOro BMOMMOro ”n wunsMepsaemMoro
ob6bekTa HEO6XOQUMO Yy4UTbIBaTb CliedytoLme nepeMeHHbIe:

© none 3peHusa (FOV);

© HavmMeHbLUWA BUAMMBIA 06BEKT (IFOVgeo) 1

© HavMeHbLUMIA n3MepsieMblil 06beKT / obnacTb 3amepa
(IFOVmeas).

Mone 3peHus (FOV) Tennosusopa npencTasBnsieT cobon

o6nacTb, BUAYMYIO Tennosusopom (cM. Puc. 1.3, cTp.13). Pas-

Mepbl AaHHON MoLaay onpeaenstoTcst BO3MOXHOCTAMU,

Wivw.tulon24.ru

§ 320

1
i

Puc.1.3: lNone 3peHuns Tennosusopa
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ONTVKM (Hanpumep, 32° LWMPOKOYToOfbHbIA OOGBEKTUB SBMSETCS
cTaHgapTHbIM o6bekTBOoM pans testo 875/876/881/882/
885/890, a TeneobbekTB (9° X 7°) OOCTyrneH B KadyecTse
onuuu.

Bonee Toro, Bam Heo6XoAMMO 3HaTb TEXHUYECKME XapakTepu-
CTUKW HanMeHbLLero Buaumoro oowbekTa (IFOVgeo) Ballero Ten-

Ona  ysBenuyeHnss nons 3peHus  cnegyet
MCMNONb30BaTb LUMPOKOYrOSIbHbIN OOBEKTUB.

nosusopa. C NoMoLLblo [aHHOMO 3HAYEH!IS ONpeaensieTcs pas-
WIWWWTOTET24
| | | rL

3.5 Mm

IFOVgeo

Puc 1.4: [None 3peHvsi 0TAE1bHO B3STOrO MUKCEss



v
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C npocTpaHCTBEHHbIM paspelleHnem obbvektusa 3,5 mpag u
paccTosiHnemM Jo n3MepsieMoro o6bekTa 1 M, HavMeHbLUWiA
BUANMbIN 06bekT (IFOVgeo) nmeeT CTOPOHY MUKCens paBHyto
3,5 MM 1 oToBpaxkaeTcs Ha gucnnee B KadecTse 1-ro nukcens.
[ns nonyyeHns TOYHbIX PE3YNbTAaTOB U3MEPEHNS N3MEPSEMbIN
06BEKT JOIKEH ObiThb B 2-3 pasa 60/blle HanMeHbLLIEro B1aun-
Moro obwbekTta (IFOVgeo). CnegosaTenbHo, cnefyowmin npu-
ONVKEHHBIV NOACHET NPUMEHSAETCS K HaUMeHbLLEMY n3mepsie-
Momy 06bekTy (IFOVmeas):
IFOVmeas ~ 3 X |FOVgeo

www.tulon24

® [Ina [OCTMXKEHUS1 BbICOKONO MPOCTPAHCTBEHHOMO

paspeLueHns Mbl pekomeHpyem ncnonb3oBaTb
TeneobbEKTUB.
© C FOV-koHBepTOpoM, pa3paboTaHHbIM  crieuuanictamu
Testo, BbI cMoXeTe paccuutaTb 3HadeHus pns FOV,
IFOVmeas un IFOVgeo pana pasnu4yHbiX PacCTOSHWNA.
3akaxute 6ecnnaTHyto Bepcuto koHeepTopa Ana MK Ha
www.testo.ru/FOV nnu  BbiNofHUTE  Heo6XoAuMble
pacyeTbl HENOCPEACTBEHHO Ha canTe.
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2 [Npakmyeckoe NpryMeHeHe TepmMorpacn
2.1 O6beKT U3aMepeHUin 1 yCNoBUS NpoBeAcHUnA
Tepmorpadun

O6BbeKT nsmepeHui
1. MaTtepuan n KoadduuneHT nsnydyeHus
[MoBepxHOCTb NMtO6Oro matepuana obnagaet onpegeneHHbIM

KO3(PHULIMEHTOM W3NYYEHUS), HA OCHOBE KOTOPOrO BbIBOQUTCS

KONMYECTBO MH(PAKPACHOrO W3NyYeHsi, UICMyCKaeMoro mare-
prianom, Kotopoe
oTpaxkaeTcsi u
.'? n3ny4aeTcs (MCXOAUT OT Camoro 06beKTa).

‘& 2. lUser

N Y3MEpPeHnY TeMnepa ] le] b nngBusop eT

B RE ET 2 1)

) BOJIHOBOE ManpaK'paCHoe n3ny4eHne, nfyvaemoe VI3M.epF|eMbIM
OOBLEKTOM. TeMHble MOBEPXHOCTM BOCMAPUHUMAKOT 60Sblue
KOPOTKOBOJITHOBOIO VH(PAKPACHOrO M3NyYeHWsi, YeM CBeT/Ible
MOBEPXHOCTW, U, KaK CNeacTsue, ObicTpee HarpesatoTcs. OgHa-
KO, U3nyvaemoe MHGpaKpacHoe usnyveHne 3aBucuUT OT Temre-
paTypbl, @ He OT LBeTa MOBEPXHOCTW M3MEPSieMOro obbekTa.
Pagnartop, oKpalleHHbI B YePHbIN LIBET, HANPUMep, N3ny4aeT TO
K€ KONMMYECTBO AJIMHHOBOJSIHOBOIO MH(PaKPaCcHOro M3nyyeHus,
4YTO 1 pagmaTop, OKpaLLEHHbI B 6efbii UBET Npy OQVHAKOBOW
Temnepartype.

@ 3. NMNoBepxHOCTb 06bEKTA

- CsolicTBa MOBEPXHOCTY U3MEPSIEMOrO OOBbEKTa UMPAKOT PELLIAIOLLYYIO
POsib MPY U3MEPEHNY TEMMEePaTypPbl C MOMOLLbIO Ternosrsopa. 3To
CBSI3aHO C TeM, YTO KOS(DMULIIEHT M3MYHEHUS MEHSIETCS B 3aBVICK-
MOCTV OT CTPYKTYpPb! MOBEPXHOCTY, 3arPsi3HEHVIS 1 MOKPbITUS.



We measure it.

CTpyKTypa NOBEpPXHOCTH

[napgkune, GnecTtswme, oTpaKarolme Wwunn OTNONMPOBaHHbIE
MOBEPXHOCTW, B OCHOBHOM, 0651afatoT 6onee HU3KUM Koapdu-
LIMEHTOM M3NyYeHWsi, YeM MaToBble, CTPYKTYPHble, LLEpOXoBa-
Tble, NoABepriumecst atMocepHbiM BO3AENCTBUAM W/unn ncua-
panaHHble MOBEPXHOCTW OJHOrO W TOoro >xe martepuana. [pu
paboTe C Ype3MEpPHO MMafKVMM NMOBEPXHOCTAMU YacTO BO3HU-
KaeT 3epKaslbHOe OTpaxKeHue. (CM. “3epkasibHoe OoTpakeHue”,
cTp. 33).

Bnara, cHer u uHei Ha NOBEPXHOCTU

Bopga, cHer n nHe 06nagatoT OTHOCUTENBHO BbICOKUM KO-
LUMeHToM usny4eHus (Npubnmns. 0.85 < € < 0.96), noaTomy nsme-
peHne JaHHbIX Cy6CTaHLI,VIVI 06bI4YHO He BbI3bIBAET TPYyZHOCTEN.
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panbHbIX» NOKPbITWIA. Bnara oxnaxgaeT NoBepxXHOCTb msmepﬂe-
MOro 06beKTa, T.K. OHa ncnapsieTcsl, a CHer obnagaeT XopOoLLUUMUA
N30NAUMOHHBIMUN CBOMCTBaMU. VIHe 06blMHO HE CO3AaeT U30un-
POBaHHOI MOBEPXHOCTU, MO3TOMY MPU U3MEPEHNN HEOOXOANMO
YUUTbIBaTb KOIMPMULIMEHT N3NYHEHNSI UHES, @ TakKe NOBEPXHO-
CTV NOZ, HUM.

3arpsisHeHue U MHOPOAHbIe BelecTBa Ha MOBEPXHOCTHN
Takue 3arpsiHsioLLMe BELLECTBA Ha NMOBEPXHOCTY 13MepPSeMOro
06bekTa, Kak Mbiflb, CaXKa WM Macno AN CMasku 3a4vacTyto
NoBbILLAT KO3IMDULMEHT U3NyHeHNs noBepxHocTu. Mo aTon
NpUYnHe, N3MEPEHNEe Ha 3arps3HEHHbIX OObEKTax He NpPeacTaB-
nseT 6onbluon TpyaHocTn. OpHako, Bawl TennoBu3op Bcerpa
13MepsieT TemrepaTypy MOBEPXHOCTU, T.€. Mbln, @ He TOYHYHO
Temnepartypy NOBEPXHOCTU, MOKPLITON MblbHO.
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© KoahduumeHT nsny4eHuss matepuana B 3Ha4u-
TENbHOW CTeneHn OO6YCNOBMIEH CTPYKTYpOW
NOBEPXHOCTN MaTepuana.

© CnepynTe 3a KOPPEKTHOW HACTPOIKOW koahuLm-
€HTa N3NYYEHNS N Y4UTbIBATE NOKPbLITVE NOBEPX-
HOCTU 06beKTa U3MEPEHNIA.

© He npoBoauTe M3MEPEHNS Ha BNaXKHbIX MOBEPXHOCTAX UM
NMOBEPXHOCTSX, MOKPbITbIX CHEFOM USIN NHEEM.

©® He npoBoauTe M3MepeHUs Ha CBOOGOAHOMEXalnx 3arpss-
HAKOLMX YacTuuax (MCKaXeHue TemnepaTtypbl BO3AYLUHbIX

ns Y OoCTIuU, J1 N@BEPXHOCTAX
L] | |

n3nyyeHus (Hanprimep, ComHLe, paguaTopsbl 1 T.4,

KapMaHoB).
® [pn

Ycnosus nposeaeHnss NsMepeHun

1. TemnepaTypa okpyXxatouiein cpeapl

[ns Toro, 4To6bl BaLLl TEMOBK30P NPaBUIBLHO paccyuTan Temne-
paTypy NoBEPXHOCTU N3MEPSIEMOro 06beKTa, B HACTPOVKax Bam
Heo6X0AMMO 3a4aTh Kak KOMMEHCaUMI0 OTPaXKEHHON TemnepaTy-
pbl (KOT), Tak 1 koaprumeHT nanyyenus (€). Bo MHorux ccpepax
NMPUMEHEHNSIX OTPaXKEHHas TeMrnepaTypa COOTBETCTBYET Temre-
patype okpyxatwwen cpegbl (cM. “UsnydveHune”, cTp.19). Bbl
MOXXETE U3MEPUTb €e C MOMOLLbIO BO3AYLLHOrO TEPMOMETPA,
Hanpumep, testo 810. ToyHaa HacTponka koadduumeHTa
n3ny4eHnst ocobeHHO BaXKHa, Korga Temneparypa M3mMepsieMoro
obbekTa 1 Temnepartypa cpefibl USMEPEHNS 3HAYNTENBHO OTN-
yatoTes gpyr ot gpyra (cm. Puc. 1.2, ctp. 11).
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2. UanyyeHue

Bce 06bekTbl ¢ TeMnepaTtypon Bbilwe abconmoTHoro Hyns (0 K =
-273.15 °C) nanyyatoT nMHdpakpacHble BonHbl. B yacTHoCTH,
06BbeKTbl C TemnepaTypol, 3HAYUTENbHO OTNYAOLENCs OT
TemnepaTtypbl u3mepsieMoro o6bekTa, MOryT WucKaxkaTb
MH(bpaKpacHoOe n3nyyeHne no npuyMHe CO6CTBEHHOroO U3nyye-
HUS. Bbl BOMKHBI MO BO3MOXHOCTN n3beraTtb U HemTpanu3o-
BaTb MCTOYHVKM MOMEX Takoro popa. 3aropofavsB NCTOYHUKM
nomex (HamprvmMep, C MOMOLLbO 6pe3eHTa WM KapTOHHOW
KOPOOKN), Bbl CHU3WUTE HEraTuBHOEe BO3AENCTBUE Ha U3Mepe-
Hye. Ecnn BAnsiHWe NCTOYHMKA NMOMEX HeTpann3oBaTb HEBO3-
MO>XHO, Temnepartypa OTpa)KeHI He 6yneT copnagatb C TeM-
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TepMOMeTP 1 nsnyyarens JlambepTta B codeTaHU C BaLLM
Tennosusopom (cM. “OnpefeneHne TemnepaTypbl OTPaKEHHOro
nanyyeHus”, cTp. 28).

Oco6eHHOCTU NpoBeAeHus Tepmorpacdum BHe NOMeLLeHUR
VMHbpakpacHoe nanyyeHve, ncxogsilee ot 6e306na4yHoro Heba,
HedhopManbHO Ha3bIBAKOT «XONOAHOE paccesHHoe HebecHoe
nanyyeHve». Ecnn Hebo 4ncToe «xonogHoe paccesiHHoe Hebec-
Hoe nany4eHre» (~ -50 °C o -60 °C) 1 HakaneHHbIN CONMHEYHbIN
cBseT (~ 5500 °C) patoT oTpakeHue Ha NpoTsKeHnn AHs. [osops
Ha Hay4HOM A3blKe, HEOO “onepexxaeT” COJHLUE, YTO O3HaYaeT —
OTpaXKeHHast TemnepaTtypa npu Tepmorpacdum BHE NMOMELLEHNI
06bI4HO HWKe 0 °C, gaxke B CONMHeYHbIN AeHb. [pegmeTsl Harpe-
BalOTCA Ha CONHUe B pe3ynbTaTte MOrfOLEHNs COMHEYHOro
cBeTa. 3TO B 3HAYNTENBHON CTEMNEHW BUSIET HA MOBEPXHOCTHYIO
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Tpa)KgHMe rpy N3MEPEHNSIX Ha oerb/TOM'Bos,qyxe
TemnepaTypy — B HEKOTOPbIX Clyvasx Temnepartypa [epXXuTcs
Ha MPOTSXKEHUN HECKOMBKMX YacoB MOCIe TOro Kak 06beKT Bbl
nofABepP>KeH COMHEYHOMY BO3LENCTBIIO.

Ha puicyHke 2.1 Bbl MOXeTe yBMAETb, YTO Ha VIK-n3obpakeHnm
BOAOCTOYHbI XKENMo6 3HA4UTENbHO XONIOAHEee, YeM CTeHa 3ha-
Husl. OfgHaKo, B AENCTBUTENIbHOCTY OHU a6COMKOTHO OANHAKOBOM
Temnepatypbl. CneposaresibHo, AaHHoe VIK-n3obpakeHne Tpe-
6yeT npasuibHON uHTepnpeTaumn. [lasante NpegnonoXKum, 4to
NOBEPXHOCTb >Xenoba OUMHKOBaHa W WMEET O4YeHb HU3KUIA
koahpuumeHT nanyyenus (€ = 0.1). CnegosarensHo, Tonbko 10%
LONIMHHOBOJTIHOBOrO  MH(YPaKPacHoOro M3ny4eHusi, 1Cryckaemoro
BOJOCTOYHbIM »KENI060M, ABNSAETCSH ero COGCTBEHHbBIM U3MTyHeHN-
em, a octanbHble 90% - OTpaXeHHOe 13MyYeHre OT aTMoChepbl.
Ecnn Hebo 6e3065a4HOE «XONogHOE paccesiHHoe HebecHoe
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nsnyyeHue» (Mpuén. -50 °C ... -60 °C) oTpakaeTcs oT |
xxenoba. [Ans npoBedeHVss TOYHbIX U3MEPEHUA Ha
CTeHe 3[aHusi HeO6XOAMMO MPaBUIBLHO BbIMOMHUTL
HacTpoiiky Tennosusopa: € = 0.95 n KOT = -55 °C.
Mo npuymHe Ype3sBbIHaNHO HU3KOro KO3 dULIMEHTA U3NyHEHNS 1
4Ype3BblHaIHO BbICOKOIO KO3 ULIMEHTA OTPaKEHNS, BOAOCTOY-
HbI k€106 0TOOpaXKaeTCs CAULLKOM XOnoaHbIM Ha VK-n3obpa-
>XeHuW. Onsi TOYHOro oToBpaXKeHUs Temrnepartypbl 060ux mate-
prianoB Ha gucnee TennoBr30opa, Bbl MOXETE N3MEHUTb KOAh-
rLMeHTbI N3NyYeHns ans onpeaeneHHbIX YHacTKOB C NMOMOLLbO
MO pnsa aHanusa (Hanpumep, ¢ nomotsto MO Testo IR Soft).

WAL ELIIOnZ24.r

KPaCHOro N3ny4eHust.

© Bo Bpemsi NpoBefeHUs N3MEPEHNSI MEHSINTE MECTOMOJIOXKe-
HVe, YTOObl ONPEAEeNUTL BO3MOXHbIE OTpadkeHus. OTpaxeHne
repemeLLaeTcsl, B TOM BpeMsi Kak NHpaKpacHble xapakrepu-
CTVIKV 13MEPSIEMOro 06beKTa OCTAIOTCH HEN3MEHHbIMY, faXxe
Npy UBMEHEHUN Yria 3PEHUS.

© He nposoguTe n3mepeHunsi B6aM3n CANLLKOM ropsHmx/ xonog-
HbIX OGBEKTOB WU 3aropaxxnBamnTe Kx.

© 36eraiiTe BO3AENCTBUS MPAMbIX COMIHEYHbIX Jy4ell Ha n3me-
psieMblii O6BEKT, faXe 32 HECKOSBbKO 4acoB [0 NMPOBEAEHNS
nsmepeHus. [poBoAVTE U3MEPEHNSt PaHO YTPOM.

© Mpy BO3MOXXHOCTU MPOBOANTE WU3MEPEHUS| Ha OTKPbITOM
BO3AyXe/BHE MOMELLEHNI NPU 06N1a4YHOCTH.

U
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3. MoropgHble ycnoBus
O6na4yHOCTb
CunbHast 06n1a4HOCTb CO3MAET ONTUMASbHBIE YCNIOBYS AJ1s NMPO-
BEAEHNS UH(PaKPaCHbIX M3MEPEHNI Ha OTKPbLITOM BO3[yXe, T.K.
obnaka 3aropaxknBatoT n3mMepsieMble 06beKTbl OT NPSIMOro COJ-
HEYHOro CBETA U «XONIOAHOrO PaCcCesiHHOro HeGEeCHOro n3nyye-
Hus» (CM. “U3nyderune”, cTp. 19).
BbinapgeHune ocapkos
| %"'! VIHTeHCrBHbIE OCafKM (0OXAb, CHEr) MOrYT UCKa3WTb pesysbTa-
5 ol n3mepeHun. Boga, neg u cHer o6nagatoT BbICOKUM KO-
3 LMEHTOM U3MY4EHUs1 N YCTOMYMBbLI K WH(paKpacHoMy usnyde-
HU0. K TOMY ke, n3MepeHmne BNaXKHbIX OOBbEKTOB MOXXET Npuse-
citik, K ,oc»t\Kyaia 0 3MePsieMoro o Ta
AVAVATAVATARY M0 £ 1 b g e o 0

o6beKTa n3mepeHunin”, cTp. 16).

MpeanbHbIMU YCNOBUAMUW NPOBEAEHNS N3MEPEHUI
SBNSIOTCS YCOBUS NOBbILLEHHON 061a4HOCTU.
YunTbiBaiTe HanmyMe 06Sa4YHOCTU 3a HEeCKOSIbKO 4acoB
00 Havana n3MepeHui.
He BbinonHsliTe wu3mepeHuss BO Bpemsi O6GWUIbHOIO
BbINafeHNs 0CafKoB.

ConHe4HbIW CBET
(cm. “Usnyyenne”, cTp. 19)
4. Bo3pyx
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BnaxHocTb Bo3fayxa

YpoBeHb OTHOCUTENBHON BAXXHOCTY BO3[yXa BO BPeMsl U3Mepe-
HWUIA JOMKEH ObITb OCTATOYHO HU3KIM, YTOObI N36eXXaTb KOHOEH-
cauym B Bo3gyxe (TymaH), Ha N3MepsieMoOM OOBbEKTE, Ha 3aLLTHOM
hunbTpe 06beKTVIBA UM CaMOM OObeKTVBE TemnoBu3opa. Ecnn
OObEKTVB (MM 3aWWTHBIA (DUNLTP) 3anoTeBaeT, onpegeneHHas
4acTb MHPaKPACHOro U3MyHeHUs He BYAET NMosyyYeHa TeMnoBM30-
POM, T.K. N3MyHEHVE HE CMOXXET MONHOCTHIO MPOWTU CKBO3b BOAY.
'ycTON TyMaH TakxKe MOXXET MOBAVISITb HA Pe3y/bTaTbl U3SMepPeHNs,
T.K. Karnnu BOAbl MPEnSTCTBYIOT MPOXOXAEHWIO MHpaKpacHoro
N3My4eHVIst B MOJIHOM Mepe Mo MyTy Nepeaauqm.

Bo3aywHbie NOTOKMU

VAVAVAVAYAVAM I 4 0181 =

Te nmpolecca TernnoobmeHa (KOHBEKLWM) TeMnepaTtypa BO3fyXxa,
NPUGAMKEHHOrO K MOBEPXHOCTW, 1 TemrnepaTtypa M3MepsiemMoro
o6bekTa NPUMEPHO oanHakoBble. Ecnv B cpege namepeHuin npu-
CYTCTBYET BETEP WU CKBO3HSIK, AaHHbIN COV BO3[yxa «CLyBaeT-
Cs» N 3aMEHSIeTCst HOBbIM CIIOEM, elle He afanTUMpOBaBLLIMIMCS
KTemnepartype usmepsieMoro oobekTa. B pesynbtare KoHBeKLWY,
Tenso «3abupaeTcs» U3 TEMNoro USMepPsSIeMoro 0obeKTa Unm Brv-
TbIBaeTCst XONOAHLIM 3MEPSieMbIM OGBLEKTOM [0 TeX Mop, noka
Temneparypa Bo3ayxa U TeMrnepartypa noBepXHOCTU N3MepsieMo-
ro o6bekTa He MpucnocobsATcs Apyr K Apyry. OddekT Tenno-
obMmeHa ycunmnsaeTcst npy GosbLUel pasHuLE MeXay Temnepary-
POV MOBEPXHOCTU U3MEPSIEMOro 06BbEKTa 1 TEMMNEPATypOn OKpy-
>KaroLen cpegpl.
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© Hukorga He npoBoAMTE U3MepeHus npu
rycTOM TyMaHe Uy Haf BOASHbIM MapoM.
© He npoBognTe U3MepeHUst B YCNOBWsIX, Korga

BNIaXXHOCTb  BO3JyXa KOHAEHCUpyeTcs  Ha

Tennosusope (cM. “Bnara, cHer n wuHen Ha

NOBEPXHOCTN 06beKTa uamepeHmnin”, ctp. 17).

© Mo BO3MOXHOCTV u3berante BeTpa WU APYrUX BO3AYLUHbIX
NMOTOKOB BO BPEMSsi MPOBEAEHUS 3MEPEHUIA.

© 3aperncTpupyite CKOPOCTb 1 HanpasBneHne BO3AQYLUHbIX
NMOTOKOB BO BPEMSI MPOBEAEHNS U3MEPEHUIA 11 BKIKOYUTE 3TU
OaHHble B aHann3 NK-n3o6pakeHuii.

© He npoBopanTe N3MEPEHNS, B CUNBHO 3arpPg3HEHHOM BO3ayXxe

(Han , cpﬂj} "N Kak 541\/@ n
WAL IUTO T Z 41U

© Bcerpga npoBogute N3MepeHst Ha CaMmoM MUHMasTbHOM pac-

CTOSHUUN OT N3MEPSEMOro 06beKTa C Lenbio N3bexaHnsi BO3-

LeNCTBMs BELLECTB, COAep KaLLMXCsl B BO3AyXe, Ha peaynbTa-
Tbl U3MEPEHUI

3arpsisHeHue Bo3gyxa

HekoTopble B3BeLLEHHbIE BELLECTBA, TaKMe Kak, Hanpumep, Mbib,
caxka 1 [iblM, a TakxKe HEKOTOPbIE BUAbI CMAPEHNI UMEIOT BbICO-
KA KOSOPULIMEHT USYHEHUST N MIIOXO MPOMYCKAOT U3nyyeHue.
OTO0 03HAYAET, YTO OHW MOTYT SBMATLCS MOMEXON AN NPOBEAEHNS
MN3MEPEHUI, T.K. OHM UCMYCKAalT COOCTBEHHOE WH(DpaKpacHoe
U3My4eHre, perncTpupyemMoe TemnnoBn3opoM. bosnee Toro, Tonbko
HEKOTOPOE KOMMYECTBO MH(PAKPACHOr0 13Ny4eHUs N3MEPSIEMOro
06beKTa MOXET MPOXOANTL K TEMIOBU30PY, Tak Kak 60sbLuas ero
YacTb PaccenBaeTCs Y NOroLLAETCS B3BELLEHHbIMY BELLIECTBAMU.
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5. CBet

CBeT unn OCBELLEeHVE He OKa3blBaKOT 3HAYUTENBbHONO BO3LEN-
CTBVS HA 3MEPEHUS!, OCYLLIECTBIISIEMbIE C MOMOLL|bHO TEMSIOBU30-
pa. Bbl Takxe MOXeTe NpoBOAUTb U3MEPEHUsT B TEMHOTE, T.K.
TErnnoBU30p N3MepsieT UHDPaKPACHOE U3MyYeHVe B OJIMHHOBOJI-
HoBOM crekTpe. OfiHaKO, OT HEKOTOPbIX MICTOYHUKOB CBETA UCXO-
OWUT MHpakpacHoe TeMNNoBOe W3fyYEHUE KOTOPOE MOXKET
NOBNUSITb Ha TemnepaTypy OObEKTOB, PACMONOMXEHHbIX NMOGN-
30cTu. [Mo3aToMy He peKOMeHAyeTCst MPOBOAUTL N3MEPEHNs Nof,
NPSMBbIMA COSTHEYHBIMI JTy4amMi Uin, Hanpumep, BOIM3K Haka-
JIEHHOW 9NEKTPUYECKON namnbl. XONoaHble CBETOBbIE MCTOYHMW-
K1, Takue Kak ceetoguonbl Unm JeOHosbu?l CBET_He npencTas-

ool ol , m pas3 b
KpacHoe n3sy4eHue.
2.2 OnpepgeneHue € nu KOT Ha npakTuke
Onsa onpegeneHnss KoadguumeHTa n3y4eHuss NoBEPXHOCTU
N3MepPSIEMOro 06beKTA, Bbl MOXETE, Hanpumep:

06paTnTbCs K Tabnuue Ko3ahOULMEHTOB N3NyHeHNs
(cm. “Tabnuua koahULMEHTOB 13nydeHns”, cTp. 52).

3HaveHus], ykasaHHble B Tabnve KoOa(hdUUNEHTOB n3nyde-
HUISA, SBAISIKOTCS HOPMATUBHbIMY 3Ha4YeHusiMu. KoagpuymeHTt
U3Jy4eHNsT MOBEPXHOCTY BalLero uU3MepsieMoro oObeKkTa
MOXET OT/IM4aTbCsl OT HOPMAaTUBHOIO 3Ha4YeHWs, yKa3aHHOo-
ro B Tabnuye.

onpenennTb KO3(MULNEHT N3NYYEHNS C MOMOLLbIO 3TaNIOH-
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HOro N3MepPEHNst KOHTaKTHbIM TEPMOMETPOM (Hanpumep,
testo 905-T2 nnun testo 925), (cm. “MeTog C MCNONB30BaHU-
€M KOHTaKTHOro TepmomeTpa”, cTp. 26 ).
onpenenTb KO3(MULMEHT N3NYYEHNS C MOMOLLbIO 3TaNIOH-
HOrO U3MEpPEHNs TENNOBU30pOoM (cM. “MeTofa ¢ UCnonb3o-
BaHWeM Tennosm3opa”, cTp. 26).
OnpepneneHune KoacpdpuuneHTa nsnydyeHun
nyrTem 3TajlOHHOro namepeHusa
1. MeTtop ¢ ucrnonb3oBaHMeM KOHTAaKTHOro TepMmomMeTpa
[NepBoHa4anbLHO HEO6X0AMMO N3MEPUTL TeMMNepaTypy NoBepx-
HOCTU N3MepsieMoro o6bekTa NOCPEACTBOM KOHTaKTHOroO Tep-

MomeTpa Hanpmmep, testo_905-T2 wnn testo 925). Tenepb
% 3Me 21 T
BFI1

n3nyyeHns. PasHuua 3HayeHuin TemnepaTypbl, Mosy4YeHHbIX C
MOMOLLbIO KOHTAKTHOrO TepMOMeTpa 1 TeMnnoBr3opa, yKasbl-
BaeT Ha TO, YTO 3afaHHbIi KO3 MOULNEHT N3NYyHEHUs 3aBbILLIEH.
[TocTeneHHO yMeHblUas 3Ha4YeHne KoaduLumeHTa nsnyveHus,
Bbl MOXETe U3MEHSITb U3MEPEHHYIO TemnepaTypy A0 Tex nop,
rnoka ee 3HaveHne He OyAeT COOTBETCTBOBATb 3HAYEHWIO,
Nosy4eHHOMY MPU KOHTaKTHOM M3MepeHun. 3afaHHbil npu
nocnegHem N3MepeHun KoahuUMeHT nanyyveHus ygeT cooT-
BETCTBOBATb KOIMPULIMEHTY N3NYyHEHNS MOBEPXHOCTU U3Me-
psieMoro o6bekTa.

2. MeTop ¢ ucnonb3oBaHMeM Tersosusopa
CHavyana HeobxoAyMO MPUKNENTb K N3MEePSEMOMY OOBEKTY
KYyCOK CaMOKJIEIOLWENCsa NNeHKN (Hanpumep, TEepMOCTONKONA
camoknetoLencsa nneHkn Testo). Mocne HebonbLOro npome-
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BHumaHume:
© Bcerpa cnepyiite ykasaHusiM OTHOCUTENbHO
06bEKTOB U3MepeHUii!

® [Mpy NOKpbITUA MNN OBKNIEUBAHUN WU3MEPSEMOro
06beKTa HeOOXOANMO YyHUTbIBATb TOT hakT, YTO NpoBefeHne
N3MEPEHNS BO3MOXHO TOJMIbKO MOCne aganTtauun MoKpbITUs
VNN CaMOKIIEIOLLENCA MIEHKN K Temnepartype ob6bekTa.

)KyTKa BPEMEHW Bbl MOXXETE C MOMOLLbIO TennoBm3opa, 3ajaB
KO3(PPULMEHT N3NYHEHNST CaMOKNEIOLLENCSA NAEHKN, USMEPUTb

TemnepaTypy NMOBEPXHOCTU N3MEPSieMOro o6bekTa Ha yvacT-
K pBiT thl N } HQS pa I
FAVAVAVAVAV W ek o ) 0 ik A

HaCTPOWKY Ko3ddUUMEeHTa MU3NydYeHUss OO Tex Mop, rnoka c

NMOMOLLbIO TEMMOBM30pa He MoJy4uTe 3HavYeHre Temneparypbl,

paBHOE 3TaNoOHHOMY, NpPY U3MEPEHNN B 06NACTW, HE NMOKPbLITON

nneHkon. CooTBETCTBYIOLLMNI KOSIPPULMEHT U3nyyeHns byaet

SABNATLCS KOIPDULMEHTOM U3NYHEHNS MOBEPXHOCTY N3Mepsie-

MOro obbekTa.

BmecTo camokneroLenca nneHKn Bbl TakxKe MOXeTe:

© HaHeCcTU Ha U3MePSIEMbIi OOBEKT MOKPbLITME WU KPACKy C
N3BECTHbIM KOA(PPULNEHTOM N3NYHEHNS;

© MOKPbITb N3MEPSEMbIi 0OBEKT TONCTbIM cnoem (> 0.13 Mm)
TennocTonkoro macna (e = 0.82);

© MOKPbITb N3MEPSIEMbIA OOBLEKT TONICTbIM CMOEM CaXKUn (€ =
0.95).
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OnpepeneHne TeMnepaTypbl OTPEXKEHHOMO
nany4eHmna

Mocne ycTpaHeHust BCex MNOTeHUMaNbHbIX MOMeEX, KOTOpble
MOryT OKasaTb HeXxenaTtesfbHoe BO3[EeNCTBUE Ha pe3ynbTaTbl
n3MepeHusl, TemnepaTtypa OTPaXKEHHOro WHgpakpacHoro
na3ny4eHns OygeT paBHa TemnepaType OKpy KatoLlen cpegbl.
Bbl MOXXeTe n3MepuTb TemMnepaTypy OKpy>xaroLlen cpegbl BO3-
OyWHbIM TepMOMETpOM, Hanpumep, testo 810, n Ha ocHose
Mosy4eHHOro 3HayeHusi BBECTU B TEMIOBKU30P MNapameTpbl
KOT.

OpHako, ecnn B 0651aCTV NPOBEAEHNST N3MEPEHUIA NPUcyT-
CTBYIOT WCTOYHUKU msnyLI(va Heo6XQ4VMO _BbINOHUTb

VARV AVA oY i a1 P i ol

N3MEPEHUSX.

UsmepeHne TemnepaTtypbl OTPaXKeHUSA C MOMOLLbIO
unsnyyarens Jlam6epta (M3roToBNE€HHOro U3 NOAPY4YHbIX
cpeacTs)

Uanyqatens Jlambepta npeactasnisier cobovi rpucriocobneHue,
oTpakaroLyee nagaroLLiee 1sJsyHeHve C OrTUMasTbHbIM PaccensaHm-
em /anghpy3ueni, T.e. C OBUHAKOBOW CUIION BO BCE HarpaB/IEHVS.
Manyuyatens Jlambepta npepctasnser cobon npucrnocobne-
HMe, OTpaxawllee nafjatwollee U3flyYeHWe C ONTUMASIbHbIM
paccevBaHveM /gnddysmnen, T.e. C OQNHAKOBOWN CUION BO BCE
HanpaeneHns. Bbl MOXeTe M3MepUTb TEMMNePATypy OTPadKeH-
HOro nsny4eHust Ha paguatope Jlamb6epTa ¢ NOMOLLbIO Tenno-
BM3opa. B gaHHbIX Lensx nooxopsiienl 3aMeHon nsnyyarens
JlambepTa MOXET cTaTb KyCOK anoMUHMeBoOn honbrn, KOTo-
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Pyl Heo6XoQMMO CMsATb, a 3aTeM pacnpasuTb. Ponbra nveet
BbICOKUI KO3(PPULMEHT oTpaxkeHus. bnarogaps CKOMKaHHOW
CTPYKTYpe, paccesHHoe/anddy3Hoe OoTpaXkeHue n3nyyeHus
npakTnyeckun ngeanbHoe (cMm. Puc. 2.3, npasasi CTopoHa anto-
MUHMeBoMn gonbru, cTp. 33).

YT106bI M3MepUTb TemnepaTypy OTPa)KEHHOro U3NyyYeHus,
ycTaHoBWTe nsny4arens JlambepTta B61M3UN N3MepsieMoro oob-
eKTa unu, B npeane, Ha ero NOBEPXHOCTb. 3aTeM, yCTaHOBVB
KO3 DULMEHT N3NYHEHNA HA EAMHNLY, N3MePbTe TemnepaTypy
psSAOM € n3nyyarenem. TennoBu3op BbIMOMHAT pacyeT Temne-
paTypbl nNagatoliero usnyyeHusi. Tenepb Bbl MOXeTe BBECTU
nosly4eHHoe 3HayeHne B Kaq?me KOT B f10BU30pe "

n
B “tenonZ2astu
HHBIM KO Lue o CTU [akHQAro

obbekTa.

2.3cTOYHUKMN OWMOOK NpU NpoBeAeHUuMn
MH(ppaKpacHbIX U3MEepPeHun

Cnepytowme hakTopbl MOMyT UCKa3WUTb pesynbTaTbl n3mepe-
HUI HpPaKpaCHbIX N3MEPEHWIA:

HenpaBunbHas HacTpoiika KoaddurumneHTa nsnyveHme
Onpegennte 1 BBeAMTE NPaBUbHBIN KO3 PUUNEHT
nsny4derus (cMm. “OnpepeneHne KoadbduLmeHTa nsnyde-
HUS NyTeM 3TanNoOHHOrO n3mMepeHus”, cTp. 26).

HenpasunbHas HacTponka KOT
OnpepgenuTe 1 BBEAWTE 3HaYeHWE TeMnepaTypHON KOM-
neHcauum otpaxeHus (cMm. “OnpepeneHne Temneparypsbl
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OTPa)XEHHOro n3nyyeHus”, cTp. 28).
HeyeTkas Tepmorpamma

HacTpoliTe OKyCMpPOBKY TennoBu3opa Henocpea-
CTBEHHO nepef U3MEPEeHMEM, YHETKOCTb UN306parkeHus
HEBO3MO>XHO N3MEHUTb MOCe CO3[aHNsA CHUMKA.
PaccTosiHue go o6bekTa n3amepeHnin CANLWKOM 60MbLUoe unm
CNULLKOM ManeHbKoe
[MprMeHeHne HenogxopsLen ONTUKK
Cnuwkom 6onbluas obnacTts 3amepa

Mpy npoBefeHWn K3MEepeHUn HEeOOXOAUMO YYUTbIBATb
MUHVMarbHOe (hOKYCHOE pacCcTosiHME BaLlero TennoBm3opa.

Takxe, Kak npu 06blgHON (POTOCHLEMKE, HEOOXOANMO

wysnisteom2d-ru
y eie . n

Mo BO3MOXXHOCTM BblbMpainiTe HebOMbLUOEe PacCTosHME
00 06beKTa U3MEPEHNI.
Momexm “Ha nyTn” NHgpPaKpacHOro n3nyveHus
(3arpsi3HeHNs B BO3AyXe, 3aCOHALWME 06beKTbl U T. 4.).
BosgelicTBue BHELLHUX NCTOYHUKOB U3MyHeHNs (Hanpumep,
9NIEKTPUNYECKME NaMMOYKK, COSHLE, PaanaTopbl 1 np.)
HenpasunbHas nHtepnpetaumsa NK-nsobpaxeHus B CBA3N
C OTpaXKeHnem

M36erante namepeHnin Npu HANMYMM NCTOYHNKOB MOMEX.

Mo BO3MOXHOCTY HENTPANM3YINTE UK 3aC/IOHNTE UCTOY-
HUKN MOMEeX Unn BHecuTe nHgopmaumio 06 nx BO3LenNcTBum
B aHanM3 TepMorpammbi.
Peskas cmeHa Temnepatypbl OKpy>KatoLeln cpeabl
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Ecnn TemnepaTypa oOKpyxawollein cpefbl MeHsieTcs C
HN3KOW Ha Bonee BbICOKYIO, CYLLECTBYET PUCK o6pas3oBa-
HWSt KOHAEeHcaTa Ha 06bEKTUBE.
Mo BO3MOXXHOCTM MCMONb3YNTE TEMNOBU30PbI C TEPMO-
CTabUNM3NPOBaHHBIMY AETEKTOPaMK.
HenpasunbHas nHtepnpetaumsa NK-nsobpaxeHus BBuagy
HE[OCTaTO4HbIX CBEOEHN O KOHCTPYKUMM 0ObekTa
n3mMepeHunii
BHMMaTenbHO n3yuute TUN 1 KOHCTPYKUKMIO (BK/. OCOBEH-
HOCTU On3aiiHa) 06beKkTa NU3MEPEHNIA.
[ns npaBunbHOW NHTepnpeTaunM TepMorpaMmmbl No BO3-
0XKHOCTY] MCTIOMNb3YITe pe IHb msﬁ?sﬁmr -
2010 Tu

3MepPeHNa Ha CTeKJ/IAHHbIX MOBEpPXHOCTAX

YenoBeyeckuii rnas cnocobeH BMAETb CKBO3b CTEKIO, HO Npwu
3TOM CTeKJI0 He nponyckaeT uHdpakpacHoe nanyyerve. Cne-
[oBaTenbHO, TEMMOBU30P U3MEPSET TemMnepaTypy NOBEPXHO-
CTUW CTeKNa, a He TemnepaTypy MaTepuanos, PacronoXeHHbIX
3a cTeksioM (cm. Puc. 2.2). OpgHako, CTeKo NpornycKaeT KopoT-
KOBOIHOBOE U3Jly4eHne, Hanpumep, conHeyHbll ceeT. Cnepo-
BaTeNbHO, BaM HEOOXOAMMO Y4UTbIBATb, YTO COSHEYHbI CBET,
NPOHMKAIOLWWMIA Yepe3 CTEKNOo, MOXET, Harmpumep, Harpetb
na3mepsiembli 06bekT. CTEKNO TakxXe SABASETCSH OTpaKatoLLyM
MaTtepuanom, No3TOMy He 3abblBaTe O 3epKaslbHOM OTpaXKe-
HUU NpU NPOBEAEHUN N3MEPEHUI Ha CTEKNSIHHbIX MOBEPXHO-
cTax (cM. “3epkanbHoe oTpaxeHue”, cTp. 33).
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UsmepeHns Ha MeTannnyecKux noBepxHoOCTAX

MeTannbl, B 0OCO6GEHHOCTM MeTanfbl C OnecTswen noBepx-
HOCTbIO, SBMSHOTCA CUJSIbHBIMU OTpakaTensMn LfMHHOBOJHO-
BOro nHgpakpacHoro nameperns. OHn obnagatoT Ypessblyai-
HO HU3KUM KO3 DULMEHTOM U3NYHEHNS, KOTOPbIN MEHSETCSA B
3aBNCUMOCTU OT Temnepartypbl (cM. “UsnyvaTtens LBETHOro
Tena”, ctp. 50). [NoaTomy namepeHne TemnepaTypbl MOBEPXHO-
CTV MeTanfioB Takoro Tuna SsIBNSEeTCS 3aTPyAHUTENbHbIM.
[MoM1MO HacTpOKn KO3 ULIMEHTA U3NYHEHNS BaXKHbIM KpUTe-
priem siBnsieTcs npasunbHas HacTponka KOT (cMm. “OnpepgeneHve
TemnepaTypbl OTPAKEHHOMO U3NyyeHns”, cTp. 28). Takxe obpatu-
Te BHVMMaHVe Ha peKoMeHZAUMM OTHOCWUTENbHO 3epKanibHOro
oTpaxeHus (cm. “3epkanbHoe oTpaxkeHue”, cTp. 33).

Ecnn meTannuyeckme noBepxXHOCTU OKpaLLEHbl, U3MEPEHE He
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BbI3OBET 3aTPy[AHEHWA, MOCKOJSIbKY Kpacka OOblYHO uMeeT
BbICOKUI KO3thULmMeHT nanyyeHns. OgHako, B TakoM cryyae,
Heo6X0ANMO Y4UTLIBATb OTPAXKEHNSI BHELLHErO U3NYYeHs.
3epKanbHoe oTpaXkeHue

YeTko BUAMMOE 3epKalbHOE OTPaKeHWe 3a4vacTylo SBMSeTCs
VHOMKATOPOM BbICOKOOTPa)KaEMOW MOBEPXHOCTM, T.€. MOBEPX-
HOCTU C HU3KUM Ko3ahurLMeHToM nsnyyeHns. OgHaKko, BbicoKast
3epKaibHas CnocobHOCTb MaTepuana He Bceraa nogpasymesaeT
BbICOKYIO OTpaXXaTeSlbHyl0 CMOCOOHOCTb. Hanpumep, 3epkasb-
Hble OTPa)KEHWsI BHELLHEro M3Ny4YeHVst MOXHO yBuaeTb Ha MK-
N300paKEHUN OKPALLEHHOW MOBEPXHOCTU (Hanpumep, Cuiyat
YesioBeka, MPOBOASLLErO W3MEPEHUE), XOTS Kpacka OObI4HO
obnagaeT BbICOKNM KoaduLmeHTom nanyyerus (€ =~ 0.95). U,
Haob0pPOT, OHEPTAHNSA OTPAKAEMbIX OOBLEKTOB, HAXOASALLUMXCS B



KapmaHHoe pykoBoacTBo “Tepmorpacdua”

06nacTy NPOBEAEHNS N3MEPEHUS, HEBO3MOXXHO yBUAETb Ha VK-
N306paXKeHN, HanpyMep, CTeHbI 3 NeCHaHVKa, HECMOTPSI Ha TO,
YTO MeCHaHVK UMEeeT HU3KUIA KoadduumeHT nanyyeHns. Cnepo-
BaTeNbHO, MPOVICXOAWT N 3ePKaNbHOE OTPaXEHWE BHELUHEro
U3MYYEHNS] N HACKOMbKO 3TO MOXHO MPOCNEANTb Ha CHUMKaX
nepBOHAYasIbHO 3aBUCUT He OT KOAULMEHTA N3NYyHeEHNs, a OT
CTPYKTYpbl noBepxHocTu. Bce usnydeHne Bcerpa oTpakaercs
nof, TeM >Ke Yrnom, Mof, KOTOPbIM OHO MafaeT Ha NMoBEPXHOCTb.
3TO 03HavaeT, 4TOo cregytoLlee SMNMPUHECKOe Npasuio nNpumMe-
HV/MO BO BCeX Cilyyasx: yron nageHus = yriny oTpakeHus. 3T1o
NIErKo MPOCNeXMBAETCHA Ha puC. 2.3 Ha yBENMYEHHOM nonepey-
HOM paspese rna,qKon yact EIOMVIHVIGBOVI onbri1 (Ha pmcyHKe

yOapSIETCs O MOBEPXHOCTb (3ePKasbHOE OTPAKEHUE).

vyenese BbII'I

Camo coboll padymeeTcsl, 4TO MpaBuIo yron nageHuns = yrny
OTPaXXEHVSI TakXKe MPUMEHUMO K UH(PaKpPacHOMYy U3NyHeHUto,
nagaroLLeMy Ha CMSATYIO YacTb aJIlOMUHNEBON hONbrn (Ha PUCYH-
ke cnpasa). OgHako, B 3TOM chnyyae, MHdpPakpacHble nyyn
nafatoT Ha OTAeNbHbIE 06M1aCTV NOA PasHbIMK Yriamu, B OTANYME
OT NocKol noBepxHocTU. [aHHoe anddy3Hoe oTparkeHne nog-
pas3yMeBaeT, YTO HEBO3MOXXHO YBULAETb Kakue-nnbo ovepTaHunst
NCTOYHUKOB OTPaXKEHHOMO MHPakpacHoro nsnyyeHus. OTpaxe-
H/e BCEro oTpeska CMATON antoMUHMEBON Posbriv NPeAcTaBnseT
CcOo60I CMeLLEHNEM NH(DPaKPACHOIO N3NYHeHNs ABYX OTPa>KeH-
HbIX UCTOYHMKOB U3My4eHUs (HENoBeK, BbIMOHSIOLWMIA 13mepe-
HVe 1 3aHWIN OOH, PACTONOXKEHHbIN 32 ATVM YENOBEKOM).
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© Bbicokas CnocoBHOCTb K 3epKanbHOMY OTpaxke-
HUIO He Bcerga 03Ha4aeT BbICOKY CMOCOOHOCTb

K OTPa)KeHNIo B MH(paKpacHOM CMeKTpe.
© lMoxanyincTa, Bcerga npyHuMainTe no BHUMaHue Balue co6eT-
BEHHOE NH(ppakpacHoe Usny4eHve.
© [loBEPXHOCTM, KOTOPbIe He JaloT 3epKaslbHOro OTPaXKeHWs,
TaK>Xe MOTyT METb BbICOKYIO OTPaXKaroLLyto CNOCOBHOCTb.
© [NpoBoanTe N3MEPEHNs Ha rNagKux NOBEPXHOCTSAX nog pas-
HbIM YrJIOM 1 B Pa3HOM HanpasfeHun Ans Toro, YTobbl onpe-
Tb epaBHo CTU B, pefleneH
TEeR247 U
[ [

KaKas OTHOCUTCS K OOBbeKTy naMepeHnin.
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2.4 OnTumanbHble YyCNIOBUSA NpoBefeHus
MH(ppaKpacHbIX U3MEepPeHun
[MoCcTOsiHHbBIE YCNOBUSA OKPY>KatoLLIel Cpefdpbl, MOMMO BCEro npo-
4ero, SABNATCA BaXKHbIM KpUTEPUEM A1 NMPOBELAEHNS TENNOBU-
3UOHHbIX M3MEPEHUI. STO 0O3HAYAET, YTO KIMMAaTUHECKMe YCro-
BUSI 1 OOBEKTbI CPefbl M3MEPEHNIA HE JOMKHbI U3MEHSATLCA BO
BpeMsl MPoBeAeHNs N3MepeHuiA. ITO eANHCTBEHHBI CMocob, Ans
BbISIBMIEHVSI VCTOYHVKOB MOMEX W [OKYMEHTUPOBaHWS WX OISt
ganbHenwero aHanusa. Npu namepeHusx, ocyLlecTBnsemMbiX Ha
OTKPbITOM BO3[yXe, HEOOXOAUMbI YCTONYMBbLIE MOrOAHbIE YCOo-
BUS 11 3HaYUTENbHAA 06MaYHOCTb ANSA «3alUTbl» N3MEPSEMOro
06BbEKTA, KaK OT MPSIMOro COfIHEYHOrO CBETa, TaK Y OT «XOJOA-

o Jan o] »t CHOI >, ﬁmmo
BaTbCsl HarpeTbiMy MOCMe PaHHUX BO3OENCTBUA COMHEYHOro
cBeTa 13-3a CMoCOBHOCTU K akKKyMynMpoBaHWio Tenna.
NpeanbHbiMW - ycnoBusmMn ANs NPOBeAeHNs U3MepeHuin
SABNAOTCS:

YcTonumsble norogHble YCnoByist;

3HaunTensHas 061a4HOCTb A0 U BO BPEMsi NPOBEAEHNS N3Me-

PEHNIA (OTHOCUTCS TONMBKO K U3MEPEHNSIM Ha OTKPbITOM BO3[Yy-

xe);

OTcyTCTBME MPSIMbIX COMHEYHBIX NyYei A0 1 BO BPEMS 13Me-

peHus;

OTCcyTCTBME OCafKOB;

Cyxast 1 He MoABEPXEHHAsA NCTOYHMKAM MOMEX MOBEPXHOCTb

n3mepsieMoro obbekTa (Hanpumep, 6e3 NUCTBbI UK OMUIOK Ha

NOBEPXHOCTW);
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OTcyTCTBME BETPaA UM CKBO3HSIKA;
OTcyTCTBME UCTOYHUKOB MOMEX Ha nyTu nepepaqmn NIK-nanyqe-
HUS N B M3MEPUTENBHON Cpeae;
[MoBepxHOCTb N3MepsieMoro o6beKTa AoMmKHa 0bnagaTb BblCO-
KUM KO3(PULIMEHTOM U3NyHEHNS, KOTOPbIN, B CBOKO oYepenb,
OOMKeH ObiTb onpeaeneH ¢ 60sbLLUON TOYHOCTHIO.
LOnsa cTpoutenbHol Tepmorpadun pekomeHOyeTcs pasHuua
Mexgy Temnepatypori B MOMELLEHUN N TemMnepaTypoi OKpy-
xXarowen cpefpl MuHumym 15 °C.

2.5 UpeanbHoe NK-n3obpaxkeHue (repmorpamma)
Mpwn cospaHnm VIK-1306 ameHmlHeo6xo,qmmc§pa aTb BHU-
M

M, o Hb H
VAAEIEITQ Z4 . TU
onTuManbHas okycuposka VIK-n3obpa)keHns Ha y4acTke,
COOTBETCTBYIOLLEM 061aCTV NU3MEPEHNIA.
Takxe Kak 1 npu co3paHun LMpoBbiX CHUMKOB, Bbl HE CMO-
)KETe M3MEHUTb HW MpeaMeTHYI0 06nacTb, HU (POKYCUPOBKY
N306paXKeHNs Mocne TOro, Kak CoOXpPaHun ero.
Onsa nonydeHns umgeanbHoro VK-n3obparkeHnsi Bbl MOXeTe
BbIMNOMHUTbL CReaytoLme HacTponku B Tennosmsope un MO ans
aHanuaa (Hanpumep, MO Testo IR Soft):
M3MeHUTb HacTponku KoahduumeHTa N3ny4eHns n KOMMeH-
cauum oTpaxkeHHoun Temnepatypsl (KOT).
[aHHas npoueaypa MOXET OCYyLWEeCTBASTbCS METOAOM
CpaBHEHUst TOYKM 3a TOYKOM unu dparmeHTa 3a dparmex-
TOM C MOMOLLIbIO NPOheCcCnoHanbLHOro NPOrpPaMmMHOro obec-
neyeHnst AnNs aHanusa, Hanpumep, Testo IRSoft.
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His
i ]

Puc. 2.4: Hactpovika Lukasnbl Temneparyp

© Bbl6paTb COOTBETCTBYIOLLYIO LIBETOBYIO NanUTPy (Hanpumep,
“iron” (>xeneso), “rainbow” (pagyra) u T.4.).

npasyn LBETOBYIO y-
B Ife w2l
npetauun UK- 3o paxKeHne
© BbINOAHWUTL BPYYHYIO HACTPOVIKY TeMMNepaTypHON LUKasbl .
C nomoLLbto AaHHON ONuMK Bbl MOXKETE YyHLLNTL LIBETOBOE
oTobpakeHne pacnpefesnieHns Temneparyp Ha Bawumx Ten-
JIOBbIX CHUMKax (cM. Puc. 2.4).
lMpu cospaHun TennoBbIX CHUMKOB PEKOMeHAyeM obpaTuTb
BHUMaHVe Ha crnepyloLuee:
© YuuTbiBaliTe, NpegoTBpaLlanTe unm ycTpaHsanTe UCTOYHUKM
rnomex.
© [NoBepXHOCTb 06bEKTA U3MEPEHNI JOMKHA ObITb “3alumLLe-
Ha” OT OMTUYECKMX U TEMNOBbIX NCTOYHNKOB MOMEX.

Mo BO3MOXHOCTU HEOGXOAUMO YCTPaHUTb MOKPbLITUS U
06BEKTBI, BbI3bIBAIOLLME MOMEXW CO CTOPOHbI OKpY>KatoLLel
cpepbl.
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Crapantecb MeHATb MECTOMOMOXKEHUN MPU MPOBeAeHUN
TENNOBU3NOHHOW CbEMKM - 3TO MO3BOMUTL BbISBUTbL BO3-
MOXXHbIE€ OTPa’KEHUS.
OTpaxeHus nepemeLaloTcs, B TO Bpemsi Kak MHMbpakpac-
Hble XapakTepUCTVKN O6BbEeKTa OCTAOTCA HEU3MEHHbIMY,
Jake Npv USMEHeHUN yrna 3peHus.
O6nacTb 3amepa He [o/KHA ObiTb 6onblue O6bekTa
N3MEPEHNIA.
PaccTosiHne 0o o6bekTa A0HKHO 6biTb MUHUMASTbHBIM.
Vicnonb3yiTe oNTUKY, ONTUMasnbHbIM 06Pa30M NMOAXOASALLYIO
0119 peLleHnst TO UM UHON N3MEPUTENBHON 3adaun.
[ns nony4yeHns TOYHbIX PE3yIbTaToB NPU U3MEPEHUsIX Ha
VWA tUtoT 2 4-ru
a . ] |
Heobxogumo nmMeTb 4eTkoe npepctasneHve o6 O06bekTe,
ero KOHCTPYKUMU 1 OCOBEHHOCTSIX, MOCKOSbKY TOMBbKO Mpw
HanM4YMn [aHHbIX CBEAEHWIA Bbl MOXETe TOYHO onpeaenuTb
TENNoBble XapaKTEPUCTUKN 06BbEKTA.
Vicnonb3yiite TennoBu3op C BCTPOEHHOW uudposon
KamepoW - Hanuyve peasnbHbIX CHUMKOB ynpoLuaeT aHanu3
TepMorpamm.
YuuTbiBanTe ntobble U3MEHEHWS YCNOBUIN OKpYyXKatoLyen
cpepnbl. [MpoBoguTe [OMNONHWTENbHBIE U3MEPEHUS U [OKY-
MEHTUPYWATE BCIO HEOOXOAMMYI MWHGOopMauuno, 4YTobbl
ncnonb3oBaTb €€ Npu ganbHelwem aHanuae NIK-nsobpaxe-

HUW.
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3 [lpunoxeHune
3.1 CnoBapb TepMMUHOB Mo Tepmorpacpumn
A

AGCONIOTHLIN HOMb

AbcontoTHbIN Honb cocTasnseT -273.15 °C (0 K = -459.69 °F).
Hn ogyH O6GBEKT He u3nyyaeT MHMPAKPACHYIO 3SHEPruo npu
Temnepartype Hike abCOMOTHOMO Hyfsl; B TaKOM Clyyae 3To
03HayaeT, YTO OHW He K3My4aloT HUKaKOro MHgpPakpacHoro
N3ny4eHus.

A6cop6umsa/nornouieHme

Korga anekTpomarHutHoe MHMpakpacHoe n3nyyeHne nagaet

Ha OObeKT,_rnocn " rnouiaeT_o enghiHyto 10
g nonpasymesa%T HarpesaHue o6bekTa. bonee Ternbie 005-
eKTbl U3nyyatoT 6osbLle MH(PaKPACHOro U3NYYEHUs, HeXenu
obbekTamy C HU3KOWN TemnepaTypoir. [ornolieHHoe nHgpa-
KpacHoe u3nyyeHne npeobpasdyetcs B u3fnyvyaemoe UHdpa-
KpacHoe mnsnyyeHune (Mcxopsilee oT o6bekTa). KoadduumneHt
MOrnoLLEeHNs, TakuM 06pasoM, COOTBETCTBYET KOI(PPULNEHTY
nany4eHus. lMapatowee MHppaKpacHoOe K3NydYeHne, KoTopoe
He nornoLaeTcs 06bEKTOM, OTpaXkaeTcs U/unm NponyckaeTcs
(NpoxognT CKBO3b OOBEKT).

A6conoTHOE YepHoe Teno

OO6beKT, nornoLarLwuii BCo 3Hepruo 13 nagatoLLero nHdpa-
KpacHOro nsny4exusi, npeobpasyeT ee B COOCTBEHHOE NHMpPa-
KpacHoe 13ny4eHre 1 B MOSIHON Mepe uanyyaeT ero. Koaddu-
LMEHT n3ny4eHns abConmioTHOro N3nyyaTens paBeH eauHuLe.
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Mo aTol NMpU4YMHE He NPOVCXOAUT OTPaXKEHUS UM MPOMyCcKa-
Hus n3nyyveHuns. O6bLEKTOB, 06nafarLmx CBONCTBAMY OAHHO-
ro pofa, He cyllecTsyeT B npupofe. [Npnbopsbl Ans kanmépos-
KN TennoB1M30POB Has3blBAOTCHA «4epHble Tena». OpHako, ux
KO3 PULUNEHT M3My4eHns MeHblle eauHuubl (€ =~ 0.95).
B

Bpemsa ctabunusauum Temnepartypbl

[MpomexxyTok BpeMeHu, Tpebyembllii TEMNOBU3OPY AN aganTa-
Lmn K TemnepaTtype OKpyXaroLlen cpefbl Ha MecTe nposefe-
HUS U3MepeHuiA. TepMoCcTabunnanpoBaHHble OETEKTOPbl Takoro
Xe Tuna, Kak B Ternnosu3opax testo, mmeloT cpaBHUTENBHO
HeBONbLLOE BpeMsi CTabunmsauum (BbipaBHUBaHS) Temneparypbl.

A [ [ON 24 U

anoosiee XxonogHas TO"IKa Ha -N300pa>keHnm Ha3BaeTCF|

«XOJI0QHON TOYKOW», Hanbosee rops4as — «ropsiden Toukom». G
MOMOLLbIO (PYHKLUMN «ABTOMATU4ECKOE pacrno3HaBaHue rops-
Yeln/XONo[HON TOUKM» Bbl MOXXETE BbIBECTW Ha QMNCNEN Tenmno-
BM30pa 3T gBe Toukn. [aHHaa yHKUMSA Takke MMeeTcs BO
MHOMMX MakeTax MpOorpaMMHOro o6ecrneveHns, Hanpuvep, B
Testo IR Soft 3.3. MNMocpeacteom gaHHoro MO Bbl TakXe MoOXXe-
Te BbIBECTV Ha AMCMER ropsivylo U XOMOJHYI0 TOYKY Nto6oro
Bbl6paHHOro yyactka VIK-n3obpaxeHus.

i}

AByxTOo4ye4yHOoe u3mepeHue

2-X TOYEYHOE U3MEPEHME OCYLLIECTBNSIETCS MOCPEACTBOM ABYX
NMepekpecTnii Ha aucnnee TENNOBU30Pa, C NMOMOLLBI KOTOPbIX
MPOVICXOAUT CHUTbIBAHME OTAENbHbIX 3HAYEHWA TEMMepaTypbl.
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OeTtekTop
[eTekTop nonyyaeT nHpakpacHoe nany4veHre n npeobpaso-
BbIBAET €ro B 3ﬂeKTpI/NeCKI/II7I CcurHarn. Pasmep OeTeKTopa

YKasblBaeTCs B NUKCenNsx.

WpeanbHbii nsnyyartenb

CM. «ABCONIOTHOE YepHoe Teno»

WU3ny4yaTtenb ceporo Tena

[MpakTuyeckn Bce OOBLEKTbl BCTPEYaloOLWMECS Ha MNpakTuke

Ha3blBaIOT «CepbiMY Tenamu» WU «peanbHbIMU n3nyvaTens-

Mu». B oTnnyme oT abCoMoTHbIX YepHbIX Ten, cepble Tena

HyKkorda He morpal BCe a ee H nHthpax o
miET c1aw iy

Bcerpa 0Tpa>KaeT'c;| NMOBEPXHOCTbIO 1 MHOrda norngu.;aeTcn.

Taknm 06pa3oM, KO3IDDULMEHT N3NyHEHNs N3MydHaTens cepo-

ro Tena Bceraa MeHbLUe efuHULLbI.

U3oTepmbi

JInHnmn, ces3bIBaOWME TOYKM C OAVMHAKOBOW TemnepaTypou.

Bbl MOXeTe BblBECTM Ha gucnnien n3otepmbl ¢ nomousto MO

ansa aHanusa (Hanpumep, Testo IR Soft). B npouecce oto6pa-

XKEHNsi n3oTepM, BCe Toukn Ha NK-n3obpaxeHun co 3Hade-

HUSIMU TemnepaTypbl B 3afaHHOM [vanas3oHe BbigenstoTcs

OfHUM LiBETOM.

UK-nsobpaxeHue

1306pa>keHre, Ha KOTOPOM OTOBpakaeTcs pacnpegeneHme Tem-

nepaTypbl Ha NOBEPXHOCTUN O6BLEKTOB MOCPEACTBOM UCMOML30-

BaHVSt Pa3NnyHbIX LBETOB AJ1s1 Pa3HbIX 3HAYeHUIn TeMnepaTypbl.

MK-n306pa>keHnsi CO34aloTcs C MOMOLLbIO TEMOBM30pa.
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WUHdpakpacHoe usnyyeHue

MHdpakpacHoe nsnyyeHne aTo dNEKTPOMarHUTHOE TensioBoe
nany4eHve. Bce 06bekTbl C TeMnepaTypoil Bbille abCoMOTHO-
ro Hynsa (0 K = -273.15 °C) nany4atoT uHdpakpacHble BOSHbI.
WNHdbpakpacHoe n3nyyeHne oxsaTtbiBaeT Ananas3oH AAVH BOSH
ot 0.75 pm go 1,000 pm (= 1 MM) 1, TEM CaMbIM, FPAHNYNUT C
OmanasoHOM OJIMH BOMH Bugumoro ceeta (o1 0.38 go 0.75 pm).
TennoBusopbl O6bIMHO WU3MEPSIOT ANMUHHOBOMHOBOE WHpPa-
KpacHoe uany4veHve B guanasdoHe oT 8 ym go 14 pm (kak
Hanpumep, testo 875i unu testo 882), 1.k. atmocdepa B ONIMH-
HOBOJIHOBOM [mana3oHe XOPOLUO MpornyckaeT UHppakpacHoe
N3nyYeHue.

wanreterion24.cu

Hune). CTeneHb paspeluatoLllen CrnocobHOCTV AeTeKTopa B
co4yeTaHnn ¢ 06BEKTUBOM. [[€eOMETPMYECKOE paspeLLeHne yKa-
3blBaeTCHA B Mpag (= Munnuapg) 1 onpegensieT HaumeHbLUUn
06OBEKT, KOTOPbI, B 3aBUCMMOCTM OT PaCCTOSHMSA OO U3Mepsie-
MOro 06bekTa, MOXET ObITb 0TOOpaxeH Ha VK-n3obpaxeHun.
Ha VIK-n3o6paxxeHunn pasmep gaHHOro 06beKTa COOTBETCTBY-
€T OJHOMY MUKCENIO.

IFOVmeas (HaMmMmeHbLIN N3MepAeMblii 06bEKT)
OnpepeneHne HauMeHbLLEro N3MepseMoro 06beKTa Afis KoTo-
POro BO3MOXHO TOYHOE U3MEPEHVE TeMMepaTypbl TEMNNOBN30-
poM. [laHHbIn 06BbeKT B 2-3 pasa 60nblue HavMeHbLLEro Buau-
Moro obbekTa (IFOVgeo). CyLiecTsyeT cnegytoLlee amMnupuye-
ckoe npasuno: IFOVmeas » 3 x IFOVgeo. IFOVmeas Takxe
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K

Kanu6poska

[Mpouenypa nonyyeHUss 1M CpaBHEHUs NoKasaHun npubopa
(oencTBUTENbHBIE 3HAYEHNS) 1 MOKa3aHW 3TaNIOHHOro Npu6o-
pa (HOMuHanbHble 3HayeHust). C MOMOLLbLIO MOMYyYEHHbIX
pesynbTaToB MOXHO cAenaTb 3aK/oyeHue — HaxopsTCst nn
HOMUHasbHble 3Ha4YeHust Npubopa B Npepenax AoMnyCTUMOro
amanasoHa. B oTnnume oT nmpouedypbl HAaCTPOWKM, YCTaHOB-
NIEHHOe OTKJIOHEeHUe [OKYMEHTUPYETCS, @ He MPOVUCXOANT
HacTpovika npubopa nop HOMUHaNbHOE 3HadeHue. YactoTta
npose,qum KanMbpoBKMN 3aBUCUT OT N3MePUTENbHbIX 3adady 1

s tu 2 !
AVHMLA TeMFIepaTypr COOTBeTCTByeT al comomomy

Hynto (-273.15 °C). CooteeTcTBeHHO: 273.15 K =0 °C = 32 °F.
K=°C + 273.15.

Mpumep npeobpaszosaHus 20 °C B K: 20 °C + 273.15 =293.15 K.
KOT (KomneHcauusa oTpaXxeHHOM Temrnepartypbl)

[Mpy nageHun Ha peanbHble Tena onpeaeneHHas oons uHppa-
KPacHOro nany4veHnst otpakaetcs. [JaHHYI0 OTPaXXeHHYo TeM-
nepaTypy cnefyeT y4uTbiBaTb MPU U3MEPEHNSIX OOBEKTOB C
HU3KUM KO3(PPULNEHTOM M3NydeHns. Vicnonb3yst KomneHca-
L0 OTPaXXeHHON TemnepaTypbl B TENOBU30PE, paccyuTbiBa-
eTCs OTPaXKEHHOEe U3NyYeHre 1, TakuM o6pa3om, yry4LuaeTcs
MOrpeLLHOCTb N3MepPeHNs TemnepaTtypbl. B ocHoBHOM, AaHHas
KOMMEHcaLys OCyLLECTBAETCA NOCPEeACTBOM BBOAA AaHHbIX B
Tennosuzop w/unu MO, BbINOAHAEMOro BPY4HYt0. B 60MbLIMH-
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CTBe Clly4aeB, KOMMEHcaLWsA OTPaXKEHHON TeMnepaTypbl COOT-
BETCTBYET Temnepartype Okpyxatwweln cpefbl. Ecnu nHdpa-
KpacHble BOSHbI , UCXOASLUME OT UCTOYHMKOB MOMEX, oTpa-
XKaloTCS Ha MOBEPXHOCTb N3MePsSieMoro o6bekTa, BaM cnepyeT
onpefenTe TeMnepaTypy OTPaXEHHOro W3ny4eHus (Hamnpu-
Mep, C MOMOLLbIO LLIAPOBOro TEPMOMETPa WM U3nyyaTens
JNambepTa). KomneHcaums oTpakeHHOW TemnepaTypbl OKasbl-
BaeT He3HauUTeNbHbIA 3(hHEKT HA OOBEKTbI C OYEHb BbICOKUM
KO3(PPULMEHTOM N3NYHEHNS.

KoHpeHcauus

[MpeobpasoBaHue BellecTBa U3 ra3oobpa3HOro COCTOSIHUS B

XKULOKOe COCTOsIHME. BnaXHOCTb BO3ayXa MOXET KOHAEHCUPO-
I e
{rAVAVAVATAVAS RM I ¥l ) f W o
4YeM OKpy>KaroLas TemnepaTtypa Bo3gyxa Unm npu Temneparty-
pe TOYKM POChI.
KoHBekuus
MepemelleHne Tenna B COOTBETCTBME C MNEPEABUKEHUEM
MH(PAKPaCHOW 3HEPrM B >XMAKOCTU WAM rade noTokamu
camoro BellecTBa (BbIHY>KAEHO U CaMOMNPON3BOJILHO).
KoadduuymeHT nanydyeHms (g)
CteneHb cnocobHOCTVM MaTepuana wusnyyatb (BblAeNsTb)
MH(pakpacHoe unanyyeHve. KoapuumeHT nsnyyeHns mame-
HSIETCS B 3aBMCUMOCTY OT CBOCTB NMOBEPXHOCTU, Matepuana v
(ons HEKOTOPbLIX MaTepuanos) OT TemrnepaTypbl O6beKTa.

U
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KoadduuymeHT oTpaxeHus (p)

CteneHb cnocobHoCcTV MaTepuana oTpaxaTb MHMbpakpacHoe
nany4veHve. KoadduumeHT oTpaxkeHusi 3aBUCUT OT CBOWCTB
NMOBEPXHOCTM, TeMMepaTtypbl 1 Tina matepuana.
KoaddpuumeHT nponyckaHums (t)

CteneHb CMOCOGHOCTU Martepuana nporyckatb 4Yepe3 cebs
nHpakpacHoe nsnyyeHne. OH 3aBUCUT OT TOMLWWHBLI 1 TUna
mMaTtepuana. BonbLMHCTBO MaTepmanoB He NPOMyCKaloT ANVH-
HOBOJIHOBOE MHbpaKkpacHoe n3nyyeHue.

Ji

W3nyuatenb Jlam6epTa

M3nyyaTtens/pagnatop JlamGepTa - 3TO 0OBLEKT, OTpaxKaroLwuii
fulon24

\/\Mm uq ﬂm C ,u,quZ:u
CWol No BCeM HanpasreHusM. Bbl MoxxeTe n3meputb Temne-
paTypy OTpaKeHHOro usny4eHust Ha usnyyatene JlambepTta c
NMOMOLLbIO TEMNNOBK30pPA.
Jlasep (BbigeneHune TO4KN U3MEPEHUA na3epom)
C nomolLLblo Na3epa OCYLLECTBSETCS «HaBeAeHNe Ha Lienb» Ha
N3MepsieMoii MOBEPXHOCTY (KpacHasi To4ka npoeuupyeTcs Ha
n3mepsiemMbli 06beKT). JlasepHbIn «Leneykasatenb» 1 LEeHTP
n306paxeHnss He COBCEM COOTBETCTBYIOT APYr APYry,
MOCKOMbKY OHU HaxoAsaTCsi Ha PasHblX OMTUYECKMX OCSX.
Takum o6pa3om, To4vka, OTMEYeHHas Na3epoM, He NoaxoauT
ONst BblAENEHNS TOYHbIX NO3ULMIA Ha AWCTee C NMOMOLLLIO Kyp-
copa. OHa Cny>XUT UCKMIOUYNTENBHO B Ka4eCcTBe OpueHTMpa.
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BHumaHme:

Nasep Knacc 2: Hukorpa He HanpaensanTe nasep Ha nogen unm
XKMBOTHbIX 1 HE CMOTpUTE Ha nasep. Prck noBpexxaeHus rnas!
N

NETD (TemnepaTtypHasi YyBCTBUTEJIbHOCTb)

KnioyeBoe noHATME, NMPUMEHSIEMOE B CBSI3W C HauWMeHbLUel
pasHuLel TeMnepaTypbl, KOTOPYIO MOXET «pacro3HaTb» Ter-
I0BM30pP. YeM MeHblle AaHHOe 3HauveHue, TeM nydlle paspe-
LatoLlasi CnoCO6HOCTb TEMOBU30PA.

O]

O6bekTUB

Paamep nons 3peHust Tennosmata n, Kak cnegcraue, pasmep

[¢] NbHbIRY 08B ( , TaHOapTHbIN

obbekTuB ansa testo 875i nnu testo 882) ngeanbHo nogxoput
ona ob63opa pacnpepeneHns TemnepaTtypbl MO 60MAbLUON
noBepxXHOCTU. [N TOYHOro M3MEPEHUs ManeHbKUn getanei
(oaxe Ha 60MbLIOM PaCCTOSAHMMN) PEKOMEHOYEM NCMONb30BaTb
TeneobbekTuB (Hanpumep, 12° TeneobbekTnB Testo).
O6nactb UsSMepeHun

Cm. IFOVmeas, cTp. 43.

OTHOCUTEenbHasA BAaXKHOCTb (% OB)

MNokasaTenb HaCbILLEHHOCT BO3AyXa BOASHbIM NapoM B Npo-
LeHTHOM cooTHoweHnn. Hanpumep, npun 33%0OB Bo3gyx
cogepXuT okono 1/3 oT mMakcumanbHoOro o6bema BOASHOro
napa, KoTopoe MOXET MOrfoTUTb BO3AYyX MPW AaHHON Temne-
patype v fasneHun Bosgyxa. [pu BnaxHocTy Bo3ayxa, npe-

U
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Bbiwatowenn 100%, HaymHaeTcs nmpouecc KoHpeHcauuu, T.K.
BO3[yX MOMHOCTbLIO HACBILLEH U HE MOXET BMUTLIBATbL [OMON-
HUTENbHOE KOIMYECTBO BRarn. Takum o6pasomM, ra3o06pasHbiii
BOASIHOW Map, copep kallmincs B BO3gyxe, npeobpasyeTcs B
XKMOKOCTb. YeM Bbille TemnepaTypa Bo3gyxa, TeM 60sblue
Bfarm OH MOXET BnuTatb 6e3 06pa3oBaHUsi KOHAeHcauumu.
CnepoBatenbHO, KOHAEHCaUWs B NepByto ovepedb BO3HMKAET
Ha XONOAHBIX NOBEPXHOCTAX.

P

PeanbHoe Teno

Cm. «ManyyaTens ceporo Tena», cTp .42.

VAL tulon 24 L

3ylolas nonyyeHHole curHansl B VIK-nsobpaxxerue. C nomo-
LLIbIO TEMI0BU30Pa, Bbl CMOXETE NONy4UTb OTOOpaXkeHre pac-
npefeneHns Temnepartypbl Ha NOBEPXHOCTW, KOTOPOE HEeBO3-
MO>KHO YBULETb YeN0BEYECKUM ras3oM. TUMMYHBIMU NPUMEHe-
HVSIMU TernoBM3opa SBNSIOTCA: CTpouTenbHas Tepmorpadus,
cepa 06Cny>XnBaHUSA SNEKTPOOOOPYAOBAHUS 1 MPOMbILLEH-
Hasi Tepmorpagus.

TemnepaTtypa

[MepemeHHass BenuumMHa, 0603HAYaKOLaA JHEPruo, npUcyT-
CTBYIOLLYIO BHYTPY Kakoro-nnéo tena.
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TemnepaTtypHas wkana Llenbcus [°C]

EnouHuua Temnepartypsl. [Npy HopManbHOM AaBneHun Hynesasi
oTmMeTka no wkane LUenbcua (0 °C) sasnsetcsa
TemnepaTypoin,npu KOTOpon 3amep3aeT Boga. Opyron dukcu-
POBaHHOW TOYKOW LWKanbl Llenbcus siBnseTca Touka KuneHus
sofbl npy 100 °C.

°C = (°F -82)/1.8 nnn °C = K - 273.15.

TennonpoBOQHOCTb

Tennosas nposBognMocCTb. [epegaya nHppakpacHom aHeprum
Mexagy CMEeXHbIMU YacTuuamu. JDHeprus Bcerga nepepaercs
oT 6onee TennbIX K 6onee xonogHbIM Yactuyam. B otnmyne ot

KOHBEeKUMN npu NnpoBOoANMOCTH CTULbI HE NMepeMeLLatoTCA.
. tulon24.ru
Mk HiAe> . | |

Tepmorpadus
[Mpouenypa co3gaHnss CHUMKOB C MOMOLLBIO N3MEPUTESNIbHOM

TEXHOMNOrMM, OCHOBAHHOW Ha Bu3yanusauuy MHgpakpacHoro
N3NyYeHNss UNn pacnpepeneHns TemnepaTtypbl Ha NMOBEPXHO-
CTN 06bekTa C NMOMOLLbIO Ternosm3opa.

Touka pocbl/ TemnepaTtypa TOYKU POChbI

Temnepatypa, Npu KOTOPOW MPOUCXOAUT KOHAEHCaUWs BOAbI.
[Mpy TemnepaType TOUKU POChl BO3QyX HacbILLaeTcs 6onee Yem
100% napamu BoAbl. [oCKonbKy BO3AYyX He MOXET nornowarb
elle 60blle NapoB BOAbl, MPOUCXOANT KOHAEHCaLus.
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)

LWkana no ®apenrenTty [°F]

EavHunua Temnepartypsl, ucnonb3yemasi, B oCHoBHoM, B Cesep-
Houn Amepuke. °F = (°C x 1.8) + 32. MNpumep npeobpasosaHns
20°C B °F: (20 °C x 1.8) + 32 = 68 °F.

FOV (none 3peHusn)

[Mone 3peHus Tennosmsopa. lMone 3peHust ykasblBaeTCs Kak
yron (Hanpumep, 32°) n onpegensieT o6nacTb, NonagarLLyo B
none 3peHus Tennosmaopa. MNone 3peHns 3aBUCUT OT AETEKTO-
pa, NPUMEeHSIeMOoro B TEMMIOBM30pPE, 1 OT UCMOSIb3YeMOro 06b-
ekTmBa. LLINpoKoyrofbHbIi 06bEKTUB UMeeT OGOonbLUoe nose

ERARRITON 22U

LiBeTHOM nany4arenb

O6beKT ¢ KO3 DULMEHTOM U3NYHEHUSA MEHbLLE eQVHULbI; AaH-
HbIN KO3(DULMEHT 3aBUCUT OT TemnepaTtypbl U Konebnercs,
NCXoQs W3 MNoKasaHwui nocnegHein. bBonblUMHCTBO MeTannos
SBNSIOTCS M3NyYaTeNsMUn LiBETHOrO Tena, NoaToMy, Harpumep,
KO3(PPULMNEHT M3NYYEHUss aNtOMUHWUS YyBENUYMBAETCS MNpwu
HarpesaHun Metanna (e = 0.02 npu 25 °C, € = 0.03 npu 100 °C).
LiBeToBas nanuTtpa

Bbi6op uBeToBOl rammbl Ans VIK-nsobpaxkeHns B TennoBn3o-

” o« ” o«

pe (Hanpumep, uBeToBas nanuTpa “pagyra”, “>keneso”, “nony-
ToHa”). KoHTpacTHocTb WK-nsobpaxeHuin mMoxeT oTobpa-
»KaTbCs B pa3HOM Ka4ecTse B 3aBNCVIMOCTU OT N3MePUTENbHON

3a[a4n 1 HaCTPONKUN LBETOBOW NanuTpPbl.
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LiBeToByto nanuTpy TakXke MOXHO OTAENbHO HacTpouTb C
nomotubto MO ansa aHa-nusa (Hanpumep, Testo IR Soft) nocne
coxpaHeHunss IK-nzobpaxeHus. He 3abbiBarite 0 BO3MOXKHO-
CTU nHTepnpeTaumn Bawero VK-nsobpakeHus npu Bbibope
LBETOBON nanuTpbl. LiBeTa KpacHOro u >Xentoro OTTEHKOB
VNHTYUTUBHO acCOLMUPYIOTCS NPY MPOCMOTPE C TEMIOM, OTTEH-
KW 3€MEHOr0 1 CYHEro - C XONoAOoM.

Y

YacToTta o6HOBNEHUsA

TexHu4eckas xapakTepucTtuka B 'L, ykasbiBatoLLast Ha Komde-
CTBO OOHOBMNEHMI W300pa)KeHusi Ha Jucnnee B CeKyHAay
(Hanpumep, 9 w33 Mw60 lu), Yactota obHoBneHus 9 Iy

wnasteton24-ru
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3.2Ta6nuua K03th(PuUNEeHTOB U3Ny4eHns

[aHHas Tabnuua Cny>xuT pyKoBOACTBOM AN HACTPOWKM KO-
duLmeHTa n3nyyYeHns Npy NPOBEAEHNIN MHPPAKPACHBIX M3Me-
peHuin. B Hel ykasaHbl k0ahULMEHTbl n3nyyeHns (€) Hanbo-
Jlee pacnpocTpaHeHHbIX MaTepuanos. [ockonbKy nsnyyarens-
Hasi CMOCOBHOCTb N3MEHSIETCS B 3aBVCMMOCTY OT TemnepaTypbl
1 CBOWNCTB NMOBEPXHOCTU, 3HAYEHNS, YKa3aHHble B aHHON Tab-
nvue, cnefyeT MCMonb3oBaTb B KavecTBe HOPMATMBHBIX AN
N3MEPEHNsT TeMMNepaTypHbIX YCNOBUMA UM pacxoxaeHuin. Ons
TOro, 4To6bl NONYYUTL ABCONIOTHOE TEMMEPATYPHOE 3HAYEHME,
HeobXoOMMO TOYHO OnpemsennTb KOIMPMPUUUEHT UINy4eHNUst
maTepuana.

ANOMUHWIA, He oKUcneRHsbIn (25 °C) 0.02

AntoMyHWIA, He okucnerHsbii (100 °C) 0.03
ANOMUHWIA, CUNBHO OKUCnEeHHbIR (93 °C) 0.20
AnOMUHWIA, OTNONMPOBaHHBIA [0 3epk. 6necka (100 °C) 0.09
Xnonok (20 °C) 0.77
BeToH (25 °C) 0.93
CBuHel, HeobpaboTaHHbI (40 °C) 0.43
CBuHeL, okucnerHsiii (40 °C) 0.43
CBuHeL, cepblil, okncnerHsliii (40 °C) 0.28
Xpom (40 °C) 0.08
Xpowm, oTnonvposaHHbIi (150 °C) 0.06
nNep, rnagkwia (0 °C) 0.97
Keneso, oTwnuosarHoe (20 °C) 0.24
2Keneso ¢ kopkoit otnuekm (100 °C) 0.80
2Keneso ¢ npokatHoi nnexkoin (20 °C) 0.77
Fvnc (20 °C) 0.90
Creknio (90 °C) 0.94

panuT (20 °C) 0.45
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Martepuan (temnepartypa matepuana) KodduumeHT nanyyenmnsa

PesaunHa, TBepaas (23 °C) 0.94
PesunHa, msirkas, cepas (23 °C) 0.89
YyryH okucneHHblid (200 °C) 0.64
[Lepeso (70 °C) 0.94
Kopa npo6kosoro aepesa (20 °C) 0.70
Cranb, YepHasi, aHognposaHHas (50 °C) 0.98
Megb, cnerka notemHesLuas (20 °C) 0.04
Megb, okncnerHas (130 °C) 0.76
Megb, otnonuposaHHas (40 °C) 0.03
Mepp, ykaTaHHas (40 °C) 0.64
Mnactuk: PE, PP, PVC (20 °C) 0.94

Tu

Mpawmop, 6enbiit (40 °C) 0.95
KvpnuyHas knagka (40 °C) 0.93
XKenTasi Mmefb, okucneHHas (200 °C) 0.61
MacnsiHble kpacku (Bcex LgeToB) (90 °C) 0.92 - 0.96
Bymara (20 °C) 0.97
Ddapdop (20 °C) 0.92
Mecyaruk (40 °C) 0.67
Cranb, TepmoobpaboTaHHasi noBepxHocTb (200 °C) 0.52
Cranb, okucneHHas (200 °C) 0.79
Cranb, xonogHokartaHHas (93 °C) 0.75-0.85
nuHa, o6oxokeHHas (70 °C) 0.91
TpaHchopmaTop okpatlleHHbilii (70 °C) 0.94
Kupnuy, nssect. pactsop, wrykatypka (20 °C) 0.93

LIMHK, OKUCNEHHBII 0.1



KapmaHHoe pykoBoacTBo “Tepmorpacdua”

3.3 Testo pekomeHpgyeT

Kanu6posky Bawero rennosusopa

Testo AG pekomeHpyeT Bam ocylecTBnATb perynspHyto
KannbpoBKy Tennosu3opa. YactoTta npoBegeHnst KannbpoBKM
3aBUCUT OT 3a4ay U3MEPEHN U TPEBOBaHNI K HUM.

Kypc o6yueHus no repmorpacdumn
BbiTb Ha MepepoBOV TEXHWYECKOrO Mnporpecca: Tak 3BY4uUT
OfHO 13 Hanbonee BaXXHbIX MPaBul OTHOBUTENBHO YOBETBO-

peHnsg TpeboBaHnn o] €CTIBNEHUN nekCHbI e-
L | L]

noyemy Testo AG npepgnaraet Bam npontu oby4yatoLiye Kypchbl

no Tepmorpacdumn Ans WNPOKOro cnekTpa obnacTern npumeHe-
HYSA.
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A 3HaeTe nm Bbl, uTO...

... Bnaropaps Cnoco6HOCTU BUAETb MH(PaKPacHOE N3yyYeHue, rpemy-
Yasi 3Mest pacrnosHaeT CBOK A06bI4Y UNU CBOEro Bpara fAaxe B TEMHOTE.
pemMy4as 3mest - NpeacTaBUTENbHNULA NOABUAA rafloKmM - CNoco6Ha
O4YeHb 6bICTp0 pasnnynTb gaxke camble He3HavuTesbHble nepenagbl
Temnepartypsl, cocTasnstowme scero 0.0003 °C.

3TO BO3MOXHO Gnarofapsi BbICOKOYYBCTBU-

TenbHOMYy “AmyaTomMy” opraHy. C nomoLLbio

3TOro opraHa rpemy4as 3mest BUANUT “KapTUHKY”

MPVYIMEPHO TaK e, Kak oHa oTobpakaeTcs

Ha Aucnnee CoBpeMeHHbIX TEMOBK30POB...




