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an/I NOAroToBKe 1 nyﬁnwkau,wm marepuana JaHHoro pykoBOACTBa Hallia KOMNaHKs UCNo/b30Basia BCE CreLuann3npoBaHHble 3HaHWUS U HeOéXO,ﬂI/IMyIO
I/IHd)OpMaLlMIO ans Fﬂy60KOF0 MNOHUMaHUSA 3anarv|BaeM0|7| Tembl. OfHaKo, Mbl He Jaem rapaHTio B OTHOLUEHUW NPUMEHEHUS I'IpMﬁOpOB B
COOTBETCTBUM C IaHHOM nyﬁnwkau,weﬁ, B CMly Pa3BUTUS HAY4HOro M TEXHWYECKOro nporpecca unu 06HOBNEHNS 3aKOHOZATENbHOM 63kl B YacTyn
CTaHAapPTOB NPUMEHEHNS. 3anpeLLLaeTcs1 NnoJIHOe Win 4YacTM4YHOEe BOCNPOU3BeAEHE [iaHHOM nyﬁnwkau,mm 6e3 NnpeasapuTeNibHOro CornacosaHus ¢
ABTOPOM WM C HapyLIEeHWEM aBTOPCKUX Npa..

MNpeaucnosue

JanHas nybnukaums, “PykoBOLACTBO NO MHPPaAKpPaCHOMY M3MEPEHNIO TEMMEPATypbI”, SBASETCS
OTBETOM Ha MHOMOYUC/IEHHbBIE BOMPOChH!, 331aBAaEMble EXEAHEBHO KIMEHTaMM Hallen KOMMaHuu, Ha
TEMY TEXHOOTMM BECKOHTAKTHOrO M3MEPEHNSt TEMMEPATYPbI.

BeckoHTaKTHOE M3MEePEHMEe NOBEPXHOCTHOI TEMMEPATYPbI CTANO TEXHUYECKM BO3SMOXHBIM MPUMEPHO B
60-x ropax 20 Beka. OpHaKo, 10POrie CEHCOPbI M KOMMOHEHTbI U3MEPUTENbHLIX NPUOOPOB CTanM
GapbepoM Ha MyTW ero LWMPOKOro UCMONb30BaHMS B TOProB/E U NPOMBILLNEHHOCTW. Bnaroaaps HOBbIM
TEXHONOTMSIM NPOM3BOACTBA M CHIXKEHMIO LIEH Ha OTAENbHbIE KOMMOHEHTbI, AAHHAs TEXHONOMS
nonyyuna yenex B 90-x ronax 20 Beka. [loka3atenCTBOM 3TOr0, HANpUMep, SBNSIETCS MCMONb30BaHWE
WK TexHONOrMM B NPOMBILLIEHHOM CEKTOPE 3HEPreTUHECKUX YCTAHOBOK. Takum 06pa3om, ceropHs A
OECKOHTAKTHBIX M3MepeHid TemnepaTypbl A0CTYNHbI KapMaHHble, yRoOHbIe B 0OpaLLeHin, Hegoporme
“3MepuTeNbHbIE MPUOOPLI , KOTOPLIE CTOSIT MPUMEPHO CTOMLKO X€, CKONIbKO CEHCOPHBII 3IeMEHT
ycTpoiictea B 70-x rogax 20 Beka.

Mpubopbl GECKOHTAKTHOTO M3MEPEHs TEMNEepaTypbl NPUMEHSIOTCS F1aBHbIM 00pa3oM TaM, rae
Lpyrue npubops (Hanp. KOHTAKTHbIE TEPMOMETPbI) HE MOTYT ObITb MCNOMB30BaHBI. [laHHbIe NpUBOpLI
NPUMEHSIIOTCS NPU M3MEPEHUSX Ha [ETANsX MO, HAaNPSXKEHMEM, KOMMOHEHTaX BPALLAIOLLMXCS
YCTPOICTB UM NPY U3MEPEHWM TEMMEPATYPbI NPOLYKTOB B YNAKOBKE, KOTOPYIO MOXHO NMOBPEANUTL
30H/IOM MPU KOHTAKTHOM M3MEPEHUN.

Tem He MeHee, Afist TOro YTOOLI M3bexartb oLWnboK M3MeEpPEHU NPy NCnoJib30BaHNN AaHHbIX I'IpM60pOB
Ha OCHOBE TEXHONOrMM MHPPAKPACHOTO U3MEPEHUS, HeobXxoaMMo cneaoBaTh 6a30BbIM npasuiam
Jkcnnyarawun, onncaHHbIM B [JaHHO I'Iy61'IMKaLI,MM. Hacrosiwee PyKOBOACTBO 6nar0,u,ap9| HarnaaHbIM
npumepam obecrneynBaeT nosb3oBaTeNs He0OXoAUMbIMM NpakTU4eCcKnmMn COBETaM1 NpPK BbINOJIHEHUN
€XEJHEBHbIX U3SMEPUTENbHbIX 3a1ay.
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1. Y7o Takoe Tennosoe nanyyenne? — MpuHumMnbl

Bcem M3BECTHO, 4TO B MOBCEAHEBHOW XWU3HW BCE Tea W3NYualoT SIeKTPOMArHUTHbIE BOJHbI, T.e
M3NY4aIOT TEMO, B 3aBMCKUMOCTI OT WX TEMneparypbl. B NpoLecce TErnoBoro nanyyeHus sHeprus
NepemeLLaeTcs, YTO NO3BONSET U3MEPSTL TEMNEPATYPY TeNa Ha PAcCTOSHUN.

TennoBas 3HePrust U XapakTEPUCTUKMA AJIMHbI BOJHbI €€ U3Nny4eHnsa Hanpamyto 3aBUCUT OT TEMMNEPATYPbI
Tena, U3nyyarowero AaHHyi0 SHEPruio.

B upeane, 06bEKT M3MepeHUs MOrMOLIAET BCIO SHEPruto (MOrMOLLEHe) M MpeBpaLlaeT ee B CBOE
C0oOCTBEHHOE TernioBoe U3NnyyeHne (M3nyyeHne). B ;aHHOM Cnyyae Mbl CChINaeMCsl Ha Tak HasbiBaeMbIi
“Usnyyatens yepHoro Tena”. [laHHOe TENo SBNSIETCS STAIOHOM AN MACANBHOrO M3MEpeHUs, XOTs Ha
00blyHbIE TENa BAMSIOT JOMONHMTENbHbIE BUAbI W3nyyeHus. [103ToMy, Ans TOro 4ToObl AOCTWYb
Haubonee MpueMnEMbIX Pe3yNbTaToB Ha MPakTUKe C UCronb3oBaHneM WK n3MepuTenbHbIX CUCTEM,
HE0OX0AMMO TOYHO ONPEAENUTb UCTONHUKW BAMSIHAS, U3NYYEHUS U Nepeaayn sHeprim (cM. Taioke 1.4)
VNN YCTPAHMUTb BAMSIHUE U3NYYEHNs HA 0OBEKTbI UI3MEPEHNS.

3T0 MOXHO CAenaTb C NOMOLLbI) 3TaNOHHBIX W3MEPEHUIA, UCNONb3Ys KOHTAKTHbIE TEPMOMETPbI WM
bnarofaps kakomy-1ubo M3MEHEHMIO NOBEPXHOCTM, 4TOObI Haubonee addekTneHO npumenuts UK
TexHonorvio. Bo3MOXHO, HanpuMep, NOKpacuTb MOBEPXHOCTb M3MEPEHWS WM WCTOb30BaTb
KaTanmaatop Wi Kei, NNacTMKoBOE MOKPLITUE WK ByMaxHble HakNenku.

TO HaCKONMbKO TOYHBIM U 3DGEKTUBHBIM OYOET WM3MEpeHWe 3aBUCUT OT 0ObeKTa U3MEepeHus W
OKpyXaroLLei cpefbl. CreumansHo ans 3Toro Mbl MOArOTOBUAM B IaHHOM NyBAMKALMK KNACCpUKALMIO
C/y4aeB NPUMeEHeHUs NPUOOPOB COrNacHO 0OBLEKTAM U3MEPEHUIA 1 TUMAM MX NOBEPXHOCTEN.

DononnutensHas uHdopmauns 06 aTom npeacTasneHa B nase 4 “lpuMeHeHNs M NpaKTUYECKUe
COBETbI” HACTOSILLEr0 PYKOBOLCTBA.
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HarnsgHblit npyMep TennoBoro M3nyyeHus:

ConHue
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7~ Tennogoe usnyyesne

/7\ CseToBOE M3NyyeHHe

Cnnuka

MNapaGonuyeckoe 3epkano

B Tom cnyyae, ecnm Bbl HanpaensieTe napabonuyeckoe 3epkano CO CMKYKOWA MPSMO Ha COMHUE, TO
Yyepe3 HeKoTopoe Bpems Crnyka BOCMJIAMEHUTCA. an‘lMHOﬁ 9TOMY ABJIIETCA TEMI0BOE WU3Ny4eHne
COJHLIA, KOTOPOE KOHLIEHTPMPYETCS C NMOMOLLbIO Napabonuyeckoro 3epkana Ha Touke F (Dokyc).
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1.1 Mpeumywiectea TexHonorum UK namepenums
B nocneaHue Heckonbko NeT Mbl Habnioaaem Bemneck npuMeHeHns UK namMeputenbHbIX CUCTEM.
Cnepnytowme GakTopbl HECOMHEHHO UTPAIOT BAXHYIO POJTb B 3TOM Pa3BUTUU.

o TexHonorus MHPaKPacHOro U3MepeHns 00ecrednBaeT NErkylo PErncTPaLMIo TemnepaTypHbIX
[AHHBIX e NPy ObICTPLIX 1 AMHAMUYHBIX nipoLieccax. K ToMy xe 6eccrnopHbIM NPeuMyLLECTBOM
TEXHONOMV SBNIAETCA MAJIOE BPEMS PEaKLIM CEHCOPOB M CUCTEM.

e CucTembl CHabXEeHbI HaEXHbIMW COBPEMEHHBIMM CEHCOPaMU 1 YNYHLLIEHHOI SNEKTPOHIKO
MMKPOMPOLIECCOPOB.

o Enaro,u,apﬂ OTCYTCTBU1IO 06paTHOVI CBA3N, T.€ BINAHNA Ha 00bekT U3MepeHns, OH-NaiH U3MepeHua
MOryT NPOBOANUTLCA Ha YYBCTBUTENbHbBIX MOBEPXHOCTAX U CTEPUIIbHBIX MPOAYKTAX, TAKXE KaK U Ha
OMacHbIX y4aCTKax 00bLEKTOB UK B TPYAHOAOCTYMHbIX MECTaXx.

Ele omHUM M3 HEManoBaXHbIX acriekToB 3TOr0, B JOMNONHEHME K TEXHUYECKAM MPEUMYLLIECTBAM,
ABNSIETCA OCTYNHOCTb 1 LIEHOBas MOJMUTIKA, HanpaBeHHas Ha noTpeduTens, Gnarogaps onTMMU3aLmm
NpOU3BOACTBA, CMIELMaN3NPYIOLLEr0Cs HA M3TOTOBEHIN BOMBLLIOrO KONMYECTBa NpubopoB.

UK nameputenbHbie Nnpubopbl TemMnepaTypbl B OCHOBHOM MCNONb3YIOTCA:

...Ha 0ObekTax cnaboii TeNNONPOBOAHOCTM, TakMX Kak KepaMumka,
pesuHa, nnacTuk u T.1. CeHcop npubopa Anst KOHTAKTHOro
M3MepeHms CrnocobeH 0TobpaxaTb KOPPEKTHbIE MOKA3aHMS
TeMneparypbl, €CM OH NMPUHAMAET TeMNepaTypy 06bekTa
u3mepenus. B cnyyae ¢ namepeHnem 06bekToB cnaboii
TENNONpPOBOAMMOCTY BPEMS PEAKLIM 04eHb OOMbLLIOE.

...[LNs ONpeieNneHns Temnepatypbl NOBEPXHOCTEN ABuratenei,
KOPMYCOB 1 HECYLLMX KOMMOHEHTOB GOMbLUMX 1 MasTbiX MOTOPOB.
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...AN19 ABUXYLLMXCSA KOMMOHEHTOB, HamMp. Ha ABMXYLLEMCA
KOHBeVIepe, BPALLIAIOLLIMXCA KONECax, METAIONPOKATHbIX CTaHaX
nTt.n

...ILNs1 00LEKTOB, TPEOYIOLLIMX GECKOHTAKTHOrO U3MEPEHUS, Hanp. CBEXEBbIKPALLEHHbIE YaCTH,
CTEPUNbHBIE UM arPECCUBHBLIE CPEbI.

e ... U3MEPEHNIA ManbIX 1 GONbLINX 0OLEKTOB NPU BLIOOPE Pa3NN4YHON ONTUKM(NNHS).

e .4 06bEKTOB noA, HaNPsHXeHWeM, Harnp. ANEKTPUYECKUX KOMMOHEHTaX, INEKTPUYECKNX LLINHAX,
TpaHchopmaTopax 1 T.0.

e ... Ui Ma/bIX U NIErKUX KOMMOHEHTOB, HAMp. KOMMNOHEHTAaX U BCEX obbekTax n3mepeHud, n3
KOTOPbIX KOHTaKTHbII 30H[, U3BJIEYET CAMLLKOM MHOTO TEN/0BOM JHEepPrun, Taknm 06pa30M cpenaet
n3mepeHne HeBO3MOXHbIM.

1.2 HemHoro ucropum...

1800 l'epLuensb oTkpbin MK-CnekTp nocpeacTBoM KCNEPUMEHTOB C Xuakum TepMomeTpom ¢ UK
abcopOupyoLLEM LLaPUKOM

1900 OTKPbITbI 3aKOHBI M3Ny4eHms MnaHka

1938 W3naHa kHura, “OnTuyeckas nMpoMeTpus” (MPUMEHEHNE TEXHUKYM M3MEPEHNS)

N3mepeHue 04eHb BbICOKMX TeMnepaTyp Obiio NpeporaT1Boii TEPMOMETPOB U3NYYEHNs BNJIOTb [0
1960-x ropmos. lMocne atoro, onHako, ObinM pa3paboTaHbl pasnuyHbie TUMbl PECUBEPOB M3MTY4EHIS,
TaKKE YYBCTBUTENbHBIX K U3NYYEHNIO C [UIMHON BONHbI Gonee SUM 1, N03TOMY, COCOBHBIMU K TOYHBIM
U HafIEXHbIM U3MEPEHMSIM TeMIepaTypbl iaxe Tex 00bEKTOB, TemnepaTypa KOTOPbIX HAMHOMO HUXE
TeMnepaTypbl 3aMep3aHms BOfbI.
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1.3 AnekTpomarHuTHbIl CNexkTp

Yactota [LMHa BOHbI YacTota JinnHa BONHbI
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06bsicHeHUe cxeMaTuyeckoro M306paxeHus

CBeT ABNAETCS 3NEKTPOMArHUTHOM BOJHOM, KOTOpPasi M3Ny4aeTcsl MO MPAMOiA JIMHAKM CO CKOPOCTbIO
cBera.* COrmacHO 4acToTe WM ee OSKBMBAIEHTY - [JIMHE BOMHbI OHA BCErdA MNOAYMHEHA
(byHOAMEHTANbHOMY  3aKOHY MPUPOAbI, HO BOCMPUHMMAETCS JioAbMW  abCOMIOTHO MO  Apyromy.
CywwecTByeT BOCTIpUSTUE CBETA WK TeMna, APYrME Xe BUAbl U3NYYEHWIA, Take Kak PEHTTEHOBCKOE
n3nyyeHue He BOCNPUHUMAETCSA BOOﬁLI.Le “nn BOCNPUHMUMAETCA NOCPEeACTBOM OKa3aHHOro BO3,[I,€VICTBI/IFI
Ha Miofen (Hanp., ynbTpaduoNeToBOE M3MyyeHre NpPUBOAMT K 3arapy). CnekTp anekTpoMarHUTHOro
U3Ny4eHUsi PacnpoCTPaHAETCS NPUMEPHO Ha [NUHY 23 B IECATON CTEMNEHM.

CaeT, rnaBHbIM 00pa3oM, SBASETCS TOMbKO BUAMMON YacTbio 3NIEKTPOMArHUTHOrO M3Ny4eHms), koTopas
HasbiBaeTca VIS (BuauMas), v CyLeCTByeT B AuanasoHe AauHbl BOMHbI 0T 380 HM (droneToseiin) ao 750
HM (kpacHbii). [lpegensl JaHHOrO AuanasoHa OnpefensioTcsl YyBCTBUTENBHOCTLIO YEN0BEYECKOrO
rnasa.

M3nyyeHne ¢ MeHbLUEA AAMHON BOMHLI HA3bIBAETCS yNbTpadmoneToBbiM manyyeHunem (UV), kotopoe
npy AnvHe BoAHbI MeHblue 200 HM Takke M3BECTHO Kak BakyyMHbI ynbTpaduonet (VUV).

B nuanasoHe 60nblIOA AnMHBLI BOMHBI, BamxHas MK-obnactb cnektpa (NIR) rpaHnuut ¢ BUAMMBIM
ceetom. Ee awanason ot 750 Hm go 2.5 uMm. 3atem cneayet cpemHas MK-obnactb cnektpa
(cobereeHHo MK). OHa cylecTyeT B ananasoHe ot 2.5 um 1o 25 pm. OanbHsas UK-obnactb cnektpa
(FIR) cywiecTByeT B AMana3oHe AjiHbI BOMHbI OT 25 M A0 Npubnus. 3 mwm.

*B [laHHOM CJly4yae 4aCTuLbl He NPUHUMAIOTCA BO BHUMaHME.

1
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OkHa aTmocdepbi:

Yro Takoe okHa aTMocdepbl U 3a4eM NPOBOAUTb U3MEePeHUs B 3TUX obnactax?

e 1-0e OKHO aTMOCdEpbl 2 UM — 2.5 M
e 2-0e 0kHO atmMocdepbl 3.5 M — 4.2 pm

e 3-e 0kHO atMocdepbl 8 pm — 14 um

B navanasoHe Tak Has3blBaeMblX OKOH aTMOChepbl He CYLIECTBYET WM MOYTM HE CyLIECTBYeT
MOrNOLLIEHNS! UMW U3NYYEHUS ANEKTPOMArHUTHOTO U3NY4eHUs BO3AYXOM Mexay 0ObeKTOM U3MEPEHUS U
u3mepuTeNnbHbIM Npubopom. Takum 06pa3om, Ha paccTosiHUM MeHee 1 M OT 0ObekTa U3MepPeHUs rasbl,
00bI4HO COAEPXALLUMECS B BO3MyXe, HE 0Ka3blBAIOT HUKAKOr0 BO3AEHCTBUS HA 0OBLEKT.

Hanbonee noaxonswmmMn auanasoHaMu criekTpa, Hanpumep ans uamepeHnuii Temneparyp >1000 °C,
SBNSIOTCA BUAMMAs win 6nnxaiiias WK-obnactb crnekTpa, [ 3MepeHuii cpeaHux Temneparyp -
[vanasoHbl cnektpa oT 2 A0 2.5 pm u ot 3.5 00 4.2 uM. B [faHHbIX Chyyasx CTeneHb U3NyyeHns
SHEprun BbICOKA.

Ing n3MepeHns HU3KMX Temnepatyp (CreuuanbHble M3MepuTeNnbHble Npubopbl Testo) noaxoasimm
SIBNSieTCS AvanasoH ot 8 1o 14 um; Takum 06pa3oM, Ans OLEHKN NOAXOASLIEro K M3MEPEHMIO CUrHana
TpebyeTcs WMPOKMIA ManasoH U3Ny4eHns SHeprum.
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1.4 U3nyyeHue, oTpaxeHue, TPAaHCMUCCUS

Kak 6b1n0 0TMEYEHO BhILLE, KaX[I0€ TENO UCMYCKAET SMEKTPOMArHUTHOE U3NyyeHre npy Temneparype
BblLe abcontoTHoro Hyna (0° no Kenbeury = -273,15 °C).

YpoBeHb W3nydeHns, UKCUpYEMbI U3MepUTENbHBIM NPUOOPOM, COCTOWT M3 U3NyyeHus obbekTa
U3MEPEHMS, OTPAXEHUS 1 NMPOXOXAEHMS Yepe3 HEro BHELHMX u3nyyeHnin. Cymma Bceraa paBHSIETCS
100% v 1. VIHTEHCUBHOCTb M3My4EHNs 3aBUCUT OT KOSDOULIMEHTA N3NYYEHMS & MaTepuana.

B utore:
KoadpdpuumeHt usnyyenus ()
cnoco6HocTb MaTepuana ucnyckarb MK uanyyeHue.

Koadpuument orpaxenus (R)
cnocobHOCTb MaTepuana oTpaxatb MK uanydyeHue; oH 3aBUCUT OT KayecTBa NOBEPXHOCTM U TUNa

marepuana.

dakrop npoxoxaenus (T)
€nocobHOCTb MaTepuana nponyckatb MK-manyyeHne; oH 3aBUCUT OT TOMLLMHBI 1 TMNa Matepuana. OH
YKa3blBaeT Ha NPOMyCKaloLLylo crocoOHocTb MaTepuana k UK nanyyexuto.

[aHHble Tpu dakTopa umeloT 3HaveHust ot 0 1o 1 (uam ot 0 10100%).

—L» OTpaxeHue

06bexT
L e i

TpaHcmuceus

Mpumeyanue:

[ins BbiGopa KOPPEKTHOro KOapdULMEHTa u3nyyeHus, cM. nasy 4.3 ,[ipyrve npakTuieckiue CoBEThI MO

U3NyyaTesbHON CrocoOHOCTM",
13
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1.5 O6beKT u3aMepeHus

Mpm noboM M3MepeHnn 00bEKT N3MEPEHIS IONKEH HAXOAUTLCS Ha NepeHEM MnaHe.
3apaya coCTOMT B TOM, YTOObI TOYHO 1 BBICTPO OMPeNeNuTL Temnepartypy oObekTa.

WNHdpakpaCHbliA CEHCOP BOCTPUHMUMAET PasHble TUMbl 00bEKTOB (TBEpAble Tena, XMAKOCTM UK rasbl)
M3MEepPEHUd No pasHoMmy. 9T0 3aBMCMT OT Camoro mMarepuana v ero noBepxHOCTH, Nno3TOMy, Hanpumep,
TeMneparypa MHOrMx OpraHN4eCKnX NpoaykKToB U3MEPAETCA 6e3 NPUMEHEHMS CRELMabHbIX AEACTBUIA,
a MeTaibl, 0COBEHHO C OTpaxaroLymMn NoBEPXHOCTAMMN TpeGYIOT CneuyanbHoN NoAroTOBKY
U3MEpPEHus.

Ecnm koadpduumeHT oTpaxeHns n dakTop NpoxoxaeHus pasHbl 0, To Bbl MeeTe naeanbHbin 00bEKT
M3MepeHMs, Tak HasblBaeMblii “V3nydarens YepHoOro Tena”, uanydarenbHas SHepris KOTOPOro0 MOXeET
ObITb paccyMTaHa Nno 3akoHy u3nyyeHus Mnaxka. MneanbHoe Teno JaHHOro Tna UMeeT K03 ULIMEHT
uanyyeHus € = 1.

o Wanyuyatennb yepHoro Tena (UpeanbHblii anyyarens)

Mornowgaet u u3nyyaet 100 %. KoapduumeHt usnyyseHns € = 1.

’—\ M3nyyeHne
R r—

TMornowieHve
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We measure it.

Cxemarunyeckas CTPYKTYypa Msnyqa'renb YepHoro Tena:

B npupoge Takux naeanbHbIX YCIOBMIA He cyLiecTByeT. CTeneHn NpoXoXaeHUs 1 OTPaXeHWs Boeraa

YepHaa nonoctb
A A A A A
Temnepatypa \ \ \ \ \

/

MeTtannuyeckoe/kepamumyeckoe
Teno

Harpes
oY o

CYMTAIOTCA NoMexami U3mepenmsi. COOTBETCTBEHHO, PealbHOE TENO MOXET ObiTb NPEACTABNEHO
CXEMATUYECKN CleayioLmMM 0bpasom:

e PeanbHoe Teno

YacTb 13ny4eHms 0TpaxaeTcs uiam npoxoauT cko3b Tesno. KoadduumeHt nanyderms € < 1.

/_ Mornowexne

Mornowenne ‘
'\ 7 ‘OTpaerwe
\ TpaHcmuccus
Manyyenne
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o Cepbliii u3nyyaresb (€ MeHblue 1)

MHorve Tena, CyLLEeCTByIOLLME B Npupoge, HasbiBatoTcs “Cepble uanydarenn”. OHM obnajatot Temmn xe
XapakTepucTukamu, YTo u M3anyyatenb YEPHOrO Tena, TONMbKO MHTEHCMBHOCTb M3ny4eHus Hiuxe. OHa
KOpPEKTUPYETCS HACTPOWKOIA koadduumeHTa nanyyenms. KoadduumeHT nanydeHns, Takum obpasom,

9TO0 OTHOLLEHUE MEXAY “Y4epHOI” 1 “Cepoii” UHTEHCUBHOCTBLIO U3NYYEHUS.

o LiBeTHOl n3anyyatenb

LiBeTHbIMM U3NyyaTENsIMI HA3bIBAIOTCS MaTEPUabl, AN KOTOPbIX KOIMOUUMEHT U3NYYeHUs 3aBUCHT OT
J/VHBI BOMHbI M TEMNEepaTypbl. ITO 03HAYAET, YTO TaKOE TeNo UMEET PasHblil KOIGPULIMEHT N3NYYEHMS,
Hanp. npu 200 °C v npu 600 °C. 310 OTHOCMTCS KO BCEM MeTannam. B gaHHOM ciyyae Heobxoaumo
ybeauTbCs, YTO KO3AOULMEHT U3NYYEHNs € ONPEnENseTcs NPy NpaBuIbHOM U3MEPEHUM TEMNEPATYPbI.
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We measure it.

2. Crpyktypa UK nameputensHoro nprubopa

2.1 Jlornueckas cxema

K
CeHcop H Yeunutenb H Tgxﬂg},‘:?;‘;;‘

Bbiuncnexue

36.2 C°

2.2 CeHcop

Tennosoe u3nyyeHue

-
el P

-
-~ -

MukpocTpykTypa-
TEPMOJNEMEHTbI

TvH3a UK-petexTop BKN. CEHCOp
l VAL E PP A A g
v
\ A
A
1 1
] 1
1
I I
I I’
! o PRI
! \‘.\\\\\\\\\‘i\\\\\\\\\\
I I Iy AR AR SRR
T Jf
OranoHHas Temneparypa

MK-TepmMoanekTpryeckoe Hanpsixexnve
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2.3 CxeMa yCcTpoOMCTBA U3MEPUTEJIbHOW CUCTEMbI

KHonku

L
e
~
-
-,

_ Mpoueccop

Ycunutenb

CeHcop

Mpodunb TepmomeTpa testo 825

TennoBoe M3nyyeHne KOHLEHTPUPYETCS Hraroaaps MH3e (B JaHHOM ciyyae nuHaa OpeHens) u
nepenaetcs Ha ceHcop. CeHcop TPaHCHOPMUPYET TEMJIOBOE MU3NYYEHUE B ANEKTPUYECKOe
HanpsXeHue, KOTOpoe MOBbILLIAETCS YCUNUTENEM 1 NepefaeTcs B Mukponpoueccop. Mpougccop
CPaBHMBAET U3MEPEHHYI0 TEMNepaTypy C TeMNepaTypoil OKPYXatoLLeii cpefibl U BbIBOAUT NOKa3aHus
Ha aucnnei.

MpMHLWMN N3MEpPeHNs - ONTUYECKMIA, NO3TOMY IMH3A [I0/XHA Beeraa ObiTb YnCTas U 6e3 NOBpeXAeHMUIA.
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We measure it.

2.4 Kakue napameTpbl BAMSIOT Ha pe3ynbTaT u3amepenus?

a) 06bekT uamepeHus
e Temneparypa 00beKTa U3MepeHUst

o KoadduumeHT nanyyenms 06beKTa M3MEPEHMS

b) WamepuTtenbHbiii npubop

e XapakTepucTuka Temnepartypbl Npubopa(Touka CpaBHEHNS)

NamepuTenbHbli Npbop onpenensieT cneayiowme 3HaYeHms:
SM = curHan, nony4eHHbIn OT 06LEKTA U3MEPEHNS

SU = curHan OKDY)KaIOUJ,EVI TemMnepaTtypbl (obbi4Ho paseH TemnepaType MHCTPYMeHTa)

Ecnm ussecTeH koadPpUUMEHT u3nyyeHns €, T0 abdeKTUBHBIA curHan SW paccumTbiBaeTcs Tak:

_ SM-sU
&

SwW +SU

Temnepatypa 00bekTa U3MepeHus - 3T0 GYHKLWS ONpeaeneHHoro apdekTUBHOro curHana SW:

T o6bekra namepenns = f (SW)

B uameputensHoM npubope Temneparypa 00bekTa paccyuThiBaeTcs U3 addekTusHoro curHana SW

yepes hYHKLMIO MHeapn3aLum.
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3. KoappuumeHT nanyyenums

3.1 TunnyHblie K03pPULMEHTbI U3NTYYEHUs

o [IpopykTbl

Kak » BCe opraHuyeckue Matepuaibl, MULLEBbIE NPOAYKTbl WMEKOT XOPOLUYID W3ayyaTenbHyio
CMOCOBHOCTb M MO3TOMY He BO3HWMKAET HMKaKUX Npobnem npu WM3MepeHuM WX Temnepatypbl C
nomotwpio UK TexHonormm.

o [MpombiLLNEHHOCTD

[mana3oH aKkcnnyaTtaumun M3MepUTeNbHbIX npuﬁopoauTesto (8-14um)
e(A)A 4+—P

1 YepHblid |
0,8 Genas Gymara ApesecuHa
0,6
0,4 . 3 . 3

: _— | antomun., Gponaa |
0,2
l‘ s | xeneso, sonbppam | |
0 ~ X EEE Y [ g p———— cepeﬁr:o |
0 2 4 6 8 10 12 14 16 18 A[um]
[OnuHa BONHBI T o

KOS(bd)I/ILl,I/IeHT U3ny4yeHns pa3HbiX BOJAOHENPOHULGEMbIX MAaTePUaJIoB 3aBUCUT OT JIUHbI BOJTHbI
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We measure it.

[uana3oH aKcnnayaTaumm usmepurenbHbix npuéopoe Testo (8—14pm)
TEMHbIE HEMETabI < -
100 T
80 tg———a——— " 3= " 15 - — 3= X - — 1= " " sepxee 3HadeHne
AN = I

\ CBETJIble HeMeTan bl okewg MeTanna ]

40
o /_' {;--- TT1T T T _"'"-' TTTTT 17 " T nuxuee sHavenve T

“h\--. MeTanbl
0 |
o 1 23 4 5 6 7 8 9 10 11 12 13 14 15
am
JInvHa BONHbI >

KoadpduumeHT nanyyeHns pasHbix MaTepranoB 3aBUCHT OT LIMHBI BOJHbI (CXeMaTnyeckoe
npeacTaBieHue)

e MeTansl Genoro ugerta

NMeIoT 04eHb ManeHbkui KoahdUUMEHT N3nyyeHus B inanasoHe oT 8 1014 um, 1 no3ToMy 1x
Temneparypy TPyaHO U3MEpPATb.

= TpebyeTcs npuMeHeHMe NOKPbITUIA, YBENMYMBAIOLLMX U3Ny4aTesbHYI0 CNOCOBHOCTb, Hanp. kpacka,
MacnsHas nieHka unm camoknetoLasics nnexka testo (Ne 3akasa 0554 0051), Ha 06bekT
U3MepeHuii. MOXHO M3MepsiTb KOHTAKTHbIM TEPMOMETPOM.

e Okcuabl MeTannos

B [paHHOW rpynne He CyLLECTBYET MOCTOSHHbIX Mokasareneid. KoadduumeHt nsnyyeHus Haxomutcs
mexay 0.3 1 0.9, a Takke CUNbHO 3aBUCUT OT [/IMHbI BOJHBI.

= OnpeaenuTe n3nyyatenbHyo CriocoGHOCTb NOCPEACTBOM CPABHUTESBHOTO U3MEPEHUS KOHTAKTHLIM
TEPMOMETPOM WNN NPUMEHUTE NOKPHITUS C ONPEAENEHHBIM YPOBHEM U3Ny4aTesbHOMA CrIOCOOHOCTH.
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o CeT/ibie HEMeTaIbl / TEMHbIe HEMETaIbl / NNACTUK / MPOAYKTbI

Takue 00bekTbl, kak Oenas Oymara, kepamuka, runc, APEBECUHA, Pe3nHa, TEMHast APEBECUHA, KaMeHb,
TEMHbIE Kpacku, 00naaatoT koabduumeHToM uanydeHns npubnuautensHo 0.95 npu AnvHe BONHbI
BblLle 8 M.

= BonbLIMHCTBO OpraHNyecKux MaTepuasos (Hanp. NULLEBbIE MPOLYKTLI) 061aAaI0T K03hdULMEHTOM
u3nyyeHus npubnuautensHo 0.95. Moatomy, faHHas BeNWYMHA BBOAWTCS B MPMOOpLI B KAYECTBE
YCTAHOBKM MO YMOJIYAHUIO WM MOCTOSIHHOM, s TOro, YToObl M3bexarsb OwmMOoK U3MepeHus U3-3a
HENPaBW/bHOI (HEBHUMATENLHON) YCTAHOBKYW 3HAYEHMS M3NyYaTeNbHON CNOCOBHOCTM.

BnusHue uBeTa Ha pe3ynbTaT M3MepeHus

Caetible 1 TEMHble HEMETa/Ibl HE 04YeHb OTAIMHAIOTCA AAPYT OT Apyra No WX U3NyyaTesbHbIM
CMOCOBHOCTAM B Clyyae YBENMYEHUS ANMHBI BOMIHBI. Hanpumep, He MMeET 3HaueHus1, YepHbIiA, CUHMIA,
~PacHbIA 1N BENbIA LBET MMEIOT 0OBLEKTHI U3MEPEHUS.

O6beKT n3nyueHmns, OKpaLLeHHbIA B 6enbiii UBeT ¢ Temnepatypoii ot +40 °C no +70 °C Bbiaensiet
CTONbKO XE M3Ny4eHIs, CKOJIbKO U M3NyyaTenb YepHOro LIBET, Tak Kak X TEMIOBOe U3yyeHue, B
OCHOBHOM, BbIAENSIETCA NPU [/IMHHBIX BOSIHAX > 6 M (3a iMana3oHoM BUAMMOCTHM).

CuuTaeTtcs, YTO Kak HEMeTaIbl, Tak W MAACTUK, Pe3uHa U T.4. Npu Temneparype 0bpabotku ot +50 °C
10 +300 °C m3nyyaloT 3Hepruio ¢ ANMHON BOHbI 60MbLLE 5 M (rae KOIDUUMEHT U3NYYEHUS O4EHD
BBICOK).

Takasi xe cuTyaums C MeTannamm, 0Co6eHHO CO CnaBaMm Xenesa, KoTopble npy 06paboTke CBbILLE
+650 °C BbiZensioT U3nyyeHue Npyu Manoi AMHE BOMHbI (1 BbICOKUM KOIGDOULMEHTOM U3NYYEHNS).
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We measure it.

3.2 BnusiHme Ha pe3ynbTaTbhl U3MepeHui (npumephbl)
Mpumep 1:

06bexT n3mepeHus (nuuLa, cBexesamopoxeHHas T= -22 °C)
KoaddpuumeHt nanyyequs = 0.92

WK n3mepenne npu Temneparype okpyxaioeii cpensl +22 °C
MpensapuTenbHO YCTaHOBEHHDINA KO3bdUUMEHT nanyyenus 0.95
MokasaHus VK nameputensHoro npubopa: -21 °C

T.6. TeMneparypa, oTobpaxeHHas Ha aucnnee npubopa, HekoppekTHa Ha 1 °C
= He3HAYNTENbHO.

Mpumep 2:

O6bEKT M3MepPEHHs (OKUCNEHHBIN naTyHHbIA nucT, T= +200 °C)
KoadpduumeHt nanyyequs = 0.62

MK n3mepenne npu Temnepartype okpyxatowen cpeasl +22 °C
MpeaBapuUTENbHO YCTaHOBAEHHBIN KO3PUUMEHT uanyyexus 0.70
Otobpaxenune UK nameputensHoro npubopa: +188 °C

T.6. TeMneparypa, oTobpaxeHHas Ha aucnnee npubopa, HekoppekTHa npubnu3. Ha 12 °C
= 3HAYUTEJIbHO

Pesynbrar:

] e Yem Gonblue pasHuLa MeXxay TeMneparypoii 00 bekTa usmepeHus U

F N TemnepaTtypoil OKpyXaloLLei cpefibl U MeHblle KO3DGULUEHT n3nyyeHus,
f } (B TeM Gosiblue OLMOOK M3MEPEHUs B ClTy4ae HENPaBUIbHOIO 3HAYEHUS

A ko3 puuMeHTa usnydeHus!

Mpu Temnepatypax Bbilue TeMnepaTypbl OKpYXaioLueii cpeabl

& o Ecnu ycTaHOBNEH CMLLIKOM BbICOKMIA KO3hMULMEHT U3NyyeHus, oTobpaxaemas
Temneparypa uamepeHusi GyneT CANULLKOM HU3KOIA.

o EC/M yCTaHOBNEH CAMLLIKOM HU3KUIA KO3DUUMEHT M3NnyyeHms, oTobpaxaemast
Temneparypa uamepeHusi GyLeT CMULLKOM BbICOKOM.

Mpyn HU3KKUX TeMnepaTypax HUXKe TemnepaTypbl OKpyXalowei cpefb

e ECnv yCTaHOBNEH CNMLLKOM BbICOKMIA KO3UUMEHT M3NyyeHus, oTobpaxaemast
Temneparypa uamepeHust GyneT CANULLKOM HU3KOIA.

e ECNM yCTaHOBNEH CNMLLKOM HU3KNIA KOIDOULIMEHT 13NYyyeHms, oToDpaxaemas
Temneparypa uamepeHust GyLeT CAMULLKOM BbICOKOM.
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3.3 Tabnuua k03pPMLMEHTOB N3NTy4EHNSI OCHOBHbIX MaTepuanoB

24

Marepman Temneparypa €
ANIOMUHWA, CBET/IbIA IMCTOBOIA 170 °C 0,04
Acbect 20°C 0,96
Acdanst 20°C 0,93
Xnonok 20°C 0,77
Liement 25°C 0,93
CBuHeLl, Cepbiit OKUCNEHHbI 20°C 0,28
CauHeLl, CMALHO OKMCNIEHHBIV 20°C 0,28
Tonb (KpOBENbHbIA MaTepyan) 20°C 0,93
Jlen, rnagkuit 0°C 0,97
Jles, HepOBHbIi 0°C 0,99
Xeneso, 06paboTaH. Haxiakom 20°C 0,24
Xeneso, CBeT/NOE, BLITPABEH. 150 °C 0,13
Xeneso, BhInnaBneH. 100 'C 0,80
Xeneso, mcToBoe 20°C 0,77
Xeneso, crierka nopxasesluee 20°C 0,61
Xeneso, cunbHo nopxasesluee 20°C 0,85
[axotHas 3emns 20°C 0,38
MoyBa, YepHasi rnHa 20°C 0,66
Mnutka 25°C 0,93
Tunc 20°C 0,90
Crekno 90°C 0,94
301100, NOAMPOBaHHOE 130 °C 0,02
Pesuha, xecTkas 23°C 0,94
Pesuta, markas cepas 23°C 0,86
eBECHHA 70°C 0,94
Tanbka 90°C 0,95
Tpobka 20°C 0,70
KopyHz, Haxgak (xecTkuit) 80°C 0,86
Tennootsoz, TEMH. aHOAVPOBAH. 50°C 0,98
Menb, notyckHesuwas 20°C 0,04
Mefib, C OKCUAHOI NIEHKON 130 °C 0,76
Menb, nonvposaH. 20°C 0,03
Menp, TemHas, okcuaHas 20°C 0,78
Mnactvk (M3,MM, MBX) 20°C 0,94
Jlncea 20°C 0,84
Mpamop, 6enbiit 20°C 0,95
MuH. nokpbiTie kpackoii 100 'C 0,93
JlaTyHb, OKCUAHAd 200 °C 0,61
NATO-3eneHblit 50 °C 0,85
Bywmara 20°C 097
dapgop 20°C 092
LWindep 25°C 0,95
YepHas kpacka (Matosas) 80°C 0,97
Lenk 20°C 0,78
Cepebpo 20°C 0,02
Cranb (repmooGpatoran. nosepxHocTs) 200 °C 0,52
Cranb, okcuHas 200 'C 0,79
[nHa, 0BoXXeHHas 70°C 0,91
MBeptuposaH. kpacka 70°C 0,94
Boga 38°C 0,67
Kvpnny, meprenb, wrykaTypka 20°C 0,93
Benbiii LHK (OKpaLueH. ) 20°C 0,95




We measure it.

4. NMprMeHeHUsa U NpaKTUYecKne COBETbI

4.1 UctouHuk owmbkn/Henonagku/komneHcaumsa UK namepurensHoro
npubopa

e Bnuanue BHewHux ¢pakTopos (nomex) Ha
pe3ynbTat U3MepeHus
Mpyn GECKOHTAKTHOM M3MEPEHNM TeMnepaTypbl, B A00aBMEHIE K BIMSHUIO TUNA MaTepuana u

COCTOSIHUS €ro MoBepXHOCTH, NyTb nepenadn MK curiana mexay npubopoM 1 06bEKTOM U3MepPeHUs
TakXe MOXET NOBAWUSTb Ha pe3yNbTaT N3MepeHus.

Momexu,
Mpu6op Hanp. Nbiib, Nap u T.4.
M3MepeHus PR _/
-f":/-?rﬂ Nhe
A AN
| 1 /A 06bexT
=~ rj/a—f u3mepenus
— A

Mone 3penuns UK namepenus

Momexu BknioyaioT B cebs, Hanp.:
—YacTuupl nbiny 1 rpsu

— BnaxHocTb (noxab), nap, rasbl

Cwm. Takxe atmocepHble okHa (Mnasa 1.3).
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26

HenpaBunbHO ycTaHOBEHHBIN KOG PULMEHT U3NY4EHUS MOXET NPUBECTU K
3HauMTENbHbIM OLIMOKaM u3amepeHus (cm. 4.2).

Mocne uamepeHus Temneparypbl U3MepUTEIbHbI NPUOOP oKa3biBaeTCs
HEeHacTPOEHHbIM Ha HOBYIO TeMnepartypy (To4yka cpaBHEeHUs) — BpeM$sl HAaCTPOMKU, CM.
B PYKOBOACTBE MO aKcruiyatauuu. JlaHHblit paKTop MOXET NPUBECTN K 3HAYMTENbHBIM
ownbkam n3mepeHns, BO3HNKAIOT Takue Xe Npo6nemMbl, Kakue W Npu UCNONb30BaHUM
YCTPOWCTB C TEPMO3NIEMEHTOM.

PekoMeHpyeTcst XpaHuTb Npubop B TOM MecTe, rae OyaeT npon3BoANUTLCS U3MepeHIe
Temneparypbl! 310 No3BoAUT Bam 13bexarb npobnemMbl ¢ BpeMeHeM HacTpoiki nprubopa (Ho:
cobniopaiite pabouyto Temneparypy npubopal).

UK uamepeHue SBnseTcs oNTMYECKUM N3MEpPEHNEM:
L1l NONYYeHst TOYHBIX JAHHBIX M3MEPEHUIA PErynsipHO NPOM3BOAMTE YUCTKY JINH3bI.

HE NPOBOAUTE N3MEPEHNS YEPE3 3aTyMaHEHHbIE JINH3bI, Hanp. U3-3a napa.

UK usmepeHnue sBnseTcsl NOBEPXHOCTHLIM U3MEPEHUEM:

€C/N Ha NOBEPXHOCTM 0ObEKTA U3MEPEHNS UMEETCS rPsi3b, Mbllb, UHEN 1 T.M., TO Gynet
M3MepSTLCS TeMMNepaTypa ToJbkO BEPXHEro Cosi MOBEPXHOCTM, Hanp. Temnepatypa rpsiau.
MoaTomy nepep, M3amMepeHusiMn yoeamUTech, YTo NOBEPXHOCTL 06bekTa uncTas !

He npoBoauTe nu3MepeHusa npu BO3HNKHOBEHU NOMEX CUrHay.

Paccrosiiue mexay UK namepurtenbHbiM npubopom 1 06LEKTOM n3MepeHus
CNULUKOM BbICOKa, T.€. TOYKa 3amepa Gonblue, 4eM cam 06beKkT namepeHus. B atom
cny4yae, He06X0AMMO NpUAEPXMBATLCS CNEAYIOLMX CXeM To4eK 3amepa,
0TOOpaXaloLWMX COOTHOLUEHUE PAaCCTOSAHUIA U3MepeHus:

D To4kM 3amepa MM

D16 D170

testo 826-T2 / -T4

PaccTosiHue namepeHus k Touke 3amepa 3:1

PaccrosiHue n3meperns Mm




We measure it.

- | laser

10:1 KoapduuueHT BU3MpoBaHus
D 516_MM
D216 n_ngnd__.—--""___;'ﬁ"l
D116 M7 L
D66MM - I‘ \ || |
[
[
e - | testo 830-T1
1 InasepHblit nyy hs |
\METKN TO4KM 3aMg£a | | |
Ay V) |
ez ! |
e N
. —ud
2000 mm > |
5000 MM g
D 433 Mm
12:1 KoaddpuumeHT BusupoBanus
D 16 mm l'
|| | |
|| | | | 2 LwaaLpHux nyda anst MLTKM
~ IQI [ [ Townzamepa | | testo 830-T2
e — \jll |I |
— _‘_\__\__\_\_ . |I Il
1000 v — \/
~\
2000 w T~
5000 -
30:1 KoapduumeHt Bu3upoBanus
D 100 mm
D 68 Mm -
D16 mm D 36 Mm s
D18IMMD2|4MM) | _.{-,L‘l !
=¥V U U
i == — testo 830-T4
700 Mm |
1000 mm
1500 mMm 2000 umt ‘
D 119 mm
50:1 KoapdpuumeHt Busmp D 86 1 D 100 mm
MM -
D 24 Mm
testo 835

5000 mm
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W3mepenne Ha anuHHOM ¢okyce

—

DIBOML_.,"‘

D 20 mm D40Myl_'...-""’ﬂ

D 279 mm

5000 Mm

10000 mMm

sl “““hll-hﬁ__ U
- - —_—
2000 m - -

WU3mepenue Ha KOPOTKOM hokyce D 543 mm

D263MM_._-*’
D2
0 Distum_ _— —
L D1MM /"m

70 mm |
- 600 MM |

1000 mm

v

2000 Mm

BaxHoe npumMeyaHue 0 pa3mepe TOuYku 3amepal

[IvarpamMmbl TOYek 3amepa, OToOpaxaemble B PyKOBOACTBAX MO 3KCyaTaumm npubopos, 0ObIYHO
rOBOPSIT O Tak Ha3blBaeMoii Touke 3amepa 95%; 310 03HauaeT, 4to 95% SHeprum, KOHBEPTUPYEMO B

CEeHCope, BbIXOAUT U3 AaHHOI0 Anana3oHa.

OpHako, BBWAY HEOOCTATOYHON YETKOCTM OTOOPaXeHWs, AuanasoH, KOTOPbIA BIUSIET Ha pesynbrar

M3MepeHus (Iaxe HEMHOrO), Ha caMoM fiene, bonblue.

Heobxomumo yﬁe,[l,VITbCFI, 410 0OBLEKT M3MepeHna Bceraa Oonblue, YeM TouKa 3amepa, ang Toro YTOObI

130exaTb HeXenaTesbHbIX BAMSHWIA Ha pes3ynbtar U3MepeHud.

Yem Oonblle pasHuLa B Temnepartype Mmexay OObeKkTOM U3MEPEeHUs U OKPYXaloLei Cpedoii, Tem

Oonblue BAVSHUE Ha pe3ynbTaT U3MepeHus.
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We measure it.

4.2 PeweHue pa3Ho00pasHbIX N3MEpPUTEIbHbIX 3afa4

o VlsmepuTeanble 3aA4ayv - NpocTbie B peLueHnun:

I/I3mepeHv|e TemMnepartypbl BCEX HEMETA/NTNYECKUX KOMIMOHEHTOB U I'IOBerHOCTeVI, OpraHn4yecknx
MaTepuanoB, TaKUX KakK KPacku 1 KPaCuUTenu, 6ymara, NnacTuK 1 pe3nHa, apeBecuHa, CUHTETUYeCKne
matepuanbl, NPoAOBOJIbCTBUE, CTEKIO, TEKCTWUIIb, MUHEPAJIbI, KAMEHb U T.A.

[ins namepeHus Temneparyp 06LEKTOB AaHHOI rpynnbl HET HEOOXOAMMOCTM NPUHMMATD CrieLMabHbIE
Mepbl. KoaddULMEHT 13Ny4eHs LOCTATOYHO BLICOK, 00bIYHO NpubanautensHo 0.95, 1 He U3MeHsieTCs
B TEMMEPATYPHOM AuanasoHe.

o Mamepmenbuble 33244 - CJIOXHbIE B PeLUeHUun:

N3mepenue TeMneparyp MeTannos C ApkuMu OTpaxatownmMm noBePXHOCTAMN, USMEHEHUEM CTPYKTYPbI
NOBEPXHOCTN, Hanp. 13-3a PXaB4MHbI.

PewwaTb JaHHYIO M3MEPUTENbHYIO 3334y HEOOX0AMMO, TONbKO COOMI0as CreumabHbIX YCIOBUIA.
KoadpdrumeHT nanyyeHns n3BecTeH TONMbKO Ha ONPEAENEHHOI LIMPUHE CreKTpa CurHaa.
3HaueHNst N3ny4eHns Manbl U KONeOMIOTCS B 3aBMCMMOCTY OT AMana3oHa TeMneparyp.

= BTom cly4yae ecsiv HeBO3MOXHO M13r01b30BaTb KOHTAKTHLIE TEPMOMETPbI, TO NPKU 0ECKOHTAKTHOM
U3MEPEHUN Temnepartypbl K O6b€KTy M3MeEpPEHUA CheayeT NPUMEHATb CnelnalbHble NOKPbITUA,
Takue KaK Hanp. Kpacka, Mac/isiHasi MeHKa, Wi CaMOKIEoLascsl MieHka ¢ OnpeaeneHHoi
u13nyyaTenbHoii CnocobHOCTLIO.

e W3ameputenbHble 3apgayu - peLeHne Npy ycroBusx:
MaroBasi NOBEPXHOCTb METANIOB W MPO3PAYHBIE MAEHKM.

IuddepeHumanma nomxHa NpoBOAMTLCA B 3aBUCUMOCTY OT TOrO, KakuM 06pa3oM HeobxoaMMo
PELIMTb U3MEPUTENbHYIO 3afiady.

= Onpepenute K03QOUUMEHT U3NYYEHMS C MOMOLLBIO KOHTAKTHOrO TEPMOMETPA MW NPUMEHNTE
cneLyanbHbIe MOKPbITUSI C ONPEeAENEeHHOI M3NYYaTeNbCKoiA CNoCoBHOCTbLIO.

Mpumeyanue:

OueHb BaXHO, 4TOObI CaMOKNIEIOLLAsCs NieHka MOrna Nerko nornoLaTh Temneparypy o6bekra
M3MEPEHNS; 3TO rapaHTMPOBAHO B CAyYae MPUMEHEHMS C 0OBbEKTaMI C XOPOLLEN TEMNOEMKOCTbIO
(Gonbluas Macca) 1 XopoLLeii TePMONPOBOAMMOCTbIO, Hamp. MeTanaMu.
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MpuMepbl GECKOHTAKTHOrO U3MEPEHNs TemnepaTyphbi:
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1 Wamepenuns Ha TpyGonposogax n3
nBXx

— Temneparypa npubnus. +25 °C
— KoacdduumeHT usnyyerms nnactuka 0.84.

WneansHo ang texHonorum UK namepenus.

30

2  W3mepeHue Ha KOXYXe U3 NIYKEHOro
Xenesa

— Temneparypa npubnu3. +38 °C

— KoadpuumeHT nanyyeHuns nyxeHoro UCTOBOrO
xenesa 0.05

MpnMeHsITE NOKPbLITUE, YBENUYMBAIOLLEE
U3NyyaTenbHyI0 CNOCOBHOCTb, HaNp. Kpacky uiu
CaMOKJIEIOLLYIOCS! MIEHKY, WK MPOBOAUTE
M3MEPEHUS KOHTAKTHBIM TEPMOMETPOM.

Mpumeyanwe: Vicnonbayiite npubop ¢ Manoi
TOYKOM 3amepa, C BONbLUIMM PACCTOSHUEM W
BCTPOEHHBIM KOHTaKTHbIM TEPMOMETPOM
(kOMOMHMPOBAHHBIA U3MEPUTENBHBIA NPUBOP
Hanp. testo 845, 830-T4 unm 825).




3 W3mepeHns Ha OLMHKOBAHHbIX
BbIXOAAX BO3AYXOBOLOB

— Temneparypa npubnua. +24 °C
— KoadpduumeHt nanyyeqns umtka 0.23

MpuMeHUTE MOKPLITUE, TAKOE KaK Kpacka Unm
CaMOK/IEHOLLASCS MIeHKA UK UCNoNb3yiATe AN
CpaBHEHWS! KOHTAKTHbII TEPMOMETP.

Mpumeyvanue: Boibupaiite KOMOMHUPOBAHHBIN
U3MepUTENbHLIA Npubop

4 Wamepenus npu yknagke achanbta
— Temneparypa npubnus. +24 °C
— KoadpduumeHT nanyyenus acoansta 0.93

N3amepenna nposoasatcs 6e3 npobnem.

5  Wamepenue Ha kMpnuuHoii cTeHe
— Temneparypa npubnua. +21 °C

— KoaddpuumeHT nanyyenmns kupnuya, (KpacHbIii)
0.93

N3amepenna nposoasatca 6e3 npobnem.

6 WsmepeHus Ha BbITSXKAX
(oxpalueHHbIX)

— Temneparypa npubnus. +24 °C

— KoaddpuumeHT n3nyyeHmns LmHKa (OKpaLLeHHBIN)
0.96

N3meperms npoBoasTcs 6e3 npobnem

7 WamepeHuns Ha 3NEKTPUIECKMX
BbIKNIOYATENsX

— Temneparypa npnénaus. +20 °C
— KoadduumeHt nanyyequs 0.85
N3mepeHus npoBoasTcs 6e3 npobnem.

We measure it.

8  Wamepenue Ha anekTpryeckux
wkadax (KoHTaKTopax)

— Temneparypa npubnus. +74 °C

— KoapdpuumeHt nanyyequs nnactuka 0.92

BHumaHue: M3mepeHure npoBoauTe Ha
MOBEPXHOCTU NNIACTUKa, a He Ha MeTasne!

9  W3mepenus Ha Kopnyce NOAWMNHMKA
(okpalueHHoro)

— Temneparypa npubnu3s. +68 °C
— KoaddpuumeHT usnyyerms yepHoit kpacku 0.93

W3mepeHns nposoasaTcs 6e3 npobrem.

10 Uamepenus Ha nnacTuHe paguaropa
3NeKTPUYEecKoro MoTopa

— Temneparypa npubnus. +50 °C

— KoadpduumeHT nanyyeHus 3eneHoii kpacku 0.93

N3mepeHus nposoasaTcs 6e3 npobem.

11 W3mepenns nponykTos Ha
XOJNOAUNLHOM KOHBelipe

— Temneparypa npu6nus. +8 °C

— KoadpuumeHT nsnyyeHns nuLieBbIX NPOLYKTOB
0.95

WN3mepeHns nposoasaTcs 6e3 npobiem.
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12 WUsmepeHuns Ha Tennoo6GMeHHMKaX
— Temneparypa npubams. +10 °C

— KoadbduumeHT usnyyeHus KoHOeHCUp. BOAb!
0.93

Mpumeyanue: Vi3mepenns yepes KoHAeHcaT
U NPUMEHEHe NOKPLITUA C BbICOKOM
u3nyyaTenbHoii CnocobHOCTbLIO.

13  WU3amepenus Ha Gnoke aBuratens
— Temneparypa npn6nu3. +100 °C

— KoadduumeHT nanyyeHns anomMmHus, CUIbHO
oKucnenHoro, 0.2

lpumMeHsiiTe B KAYECTBE NOKPLITUS MACTISIHYIO UN

CaMOKNEIOLLYOCS NNEHKY, Tak 4Tobbl € > 0.9.

14  WUsmepenus Ha ycTaHOBKE
OXNnaxaeHus

— TemneapTypa npubnus. +36 °C

— KoaduumeHT usnyyeHms OKpaLLeHHoro incTa
meTanna 0.92

N3mepenus nposoasTcs 6e3 npobnem.

15 Wsamepenus Ha wnHax aBToMo6UNS

— Temneparypa npubnus. +40 °C

— KoadpduumeHT nanyseHns markoi pesunbl 0.86

M3mepeHus npoBoasTcs 6e3 npobnem.

16 W3mepeHus Ha BbIXOAAX AYXOBbIX
wkadoB

— Temneparypa npubnus. +70 °C
— KoadpduumeHT nanyuermnst rauubl, 06xur. 0.91

M3mepeHus nposoasTcs 6e3 npobnem.
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17 W3amepeHus Ha GnyopecLEHTHBIX
namnax

— [pun Temnepatype +42 °C

— KoadppuumeHT usnyyeHms ctekna, rnagkoro
0.92-0.94

N3mepeHns nposoasaTcs 6e3 npobrem.

18 W3mepenus Ha okpaweHHbIX Tpy6ax
— Temneparypa npubnaus. +10 °C
— KoadpduumeHT nanyyeHus ronyboii kpacku 0.94

N3mepeHuns nposoasatcs 6e3 npobrem.

19 W3mepeHns Ha OLMHKOBAHHBIX
BbIXOAAaX BO3AYXOBOJOB

— Temneparypa npubnua. +38 °C
— KoaddpuumeHT nanyyequs umHka 0.23

MpumeHnTe NOKPLITUE, Takoe Kak Kpacka unm
CaMOKJIEIOLLASICS MEHKA WK UCMONb3YIATE AN
CpaBHEHWSI KOHTAKTHBII TEPMOMETP.

MpumeyaHue: Buibypaiite KOMOUHUPOBAHHbIi
“3MepuTeNbHBIi Nprubop

20 W3mepenus Ha TpaHcdopmarope
(okpatueHHOM)

— Temneparypa npubnus. +70 °C

— KoabduumeHT usnyyeHus Kpacku
TpaHcdopmatopa 0.94

N3mepeHuns nposoasTcs 6e3 npobem.



We measure it.

Mpumepbl NPpUMEHEHUN:

CexTop “MpOoMbILLNEHHbIX NPUMEHEHNIA”

® BhisiBNieHUe Ype3MepHO BLICOKMX Temnepartyp Ha
pacnpenenuTenbHbIX WUTaxX, N3MepPeHns Ha
3NEeKTPUYECKUX CXemax, Hanp. pesucTopax,
TpaH3MCTOPaX, SNEKTPOHHbIX CXeMax U T.[.

ﬂpumeqauue no NPUMEHEeHUI0:

— Touka 3amepa / PaccTosiHue usmepeHus

— MpoBoauTe N3MEPEHMS HE HA PKWX MOBEPXHOCTAX (OHM
0TpaxaloT TeMnepaTypy OKpyXatoLLeii cpefbl), a Ha niacTuke ¢
g-ycTaHoBkoi 0.95.

Mpumeyvanue:

Tpebyetcs UK uamepuTensHblii nprbop ¢ Manoii TouKoii 3aMepa
(Hanp. testo 845-1, testo 830-T3).

® /iamepeHue Temnepatypbl B CUCTEMAX OXNaXAEHUS

npumeqauue no NPpUMEHEeHuto:

— Touka 3amepa / PaccTosiHue n3mepenns

— [poBoauTe M3MEPEHUS HA NMOBEPXHOCTSIX C BLICOKON
M3NyyaTenbHO CMOCOBHOCTLIO (Hanp. OKPaLLEHHBIX
MOBEPXHOCTSX)

Mpumeyvanue:

9 Mpumensaiite npubop M3MEPEHNs C Manoil TOYKON 3amepa Ha
60nbLLIOM PaCcCTOSHUM C yHKUMENA KOHTAKTHOrO TePMOMETPa
(Hanp. komnnexT testo 830-T4 unm 825-T4).
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® [poBepKka U perucTpauus AaHHbIX
Temnepatypbl Ha reHepaTopax ¥ NPUBoOJaXx,
OU3enbHbIX 6510KaX, BbIMYCKHbIX
KOJIeKTopax.

MpuMeyaHne No NpUMEHEHUIO:
— Touka 3amepa / PaccTosiHue namepequs

— [lpoBoayTe n3MepeHns Ha NOBEPXHOCTSIX C
BbICOKOIA M3Ny4aTesbCKOIA CNOCOOHOCTBIO UM Hanp.
MOBEPXHOCTAX MOKPbITbIX MACASIHHOW MNEHKOVA.

MpumeyaHue:

lMpumeHsiiTe namepuTenbHbIA MPUOOP C Masnoil TOYKo
3amepa Ha 60/bLLIOM PacCTOSHUM U C QYHKLMEI
KOHTaKTHOro Tepmometpa (testo 830-T2/-T4, 845).

cpepncTBax, Hanp. “OnpepeneHue neperpeea
KOJNIeCcHOiA GyKcbl” Yyepe3 usmepeHne TeMneparypbi
NOKPbITUS OCHU.

Mpumeyanue:

MpuMeHsiiTe n3mMepuTesbHbIA NPUBOP C Manoil To4koi 3amepa
Ha 6onbLUoM paccTosHum (testo 830-T2/-T4, 845).



We measure it.

Cextop “OTonneHune, BEHTUNSALMS U XONOAW/IbHbIE CUCTEMDI”:

® KoHTponb TeMnepaTtypbl Ha BEeHTUNALUOHHBIX BbIXOA4AX.

I'Ipumetlauue K MPUMEHEHUIO:

— MpoBoauTe M3MEPEHUE He TEMMEepaTypbl BO3AYXa, a
TeMMeparypbl BEHTUASLIMOHHBIX PELLIETOK.

— He namepsiite Temnepatypy 6eCLBETHbIX METANIIOB.

— He npoBoauTe n3MepeHns Co CINLLIKOM Maoro paccToAHNS OT
TOYKM 3amepa.

® KoHTponb Tennonepegaun B NOMeLLEHUSX.
MpumeyaHme K NPUMEHEHMIO:

— W3amepenuna nposoaaTcs Ha 0608X, IPEBECUHE, LITYKATYPKE,
OKpaLLEHHbIX PaMax OKOH U CTEKNE, TaK KaK AaHHbIe
Matepuankl UMEIoT M3NyyaTesbHyo CnocobHOCTL Mexay 0.9 1
0.95.

— Namepsiite TemnepaTypy HENOKPbITbIX METANIMYECKIX PaMOK
KOHTAKTHbIM TEDMOMETPOM WA NPUMEHSIATE CrieLanbHoe
MOKPbITUE, YBEJMYMBAIOLLIEE 3NYaTENbHYI0 CIOCOBHOCTD.

Mpumeyvanue:

Bbibupaiite n3MepuTeNbHbIi NpUOOpP C Maioi TOYKOI 3aMepa U
OONbLLUMM PACCTOSIHUEM, C YHKLMEN KOHTAKTHOTO U3MEPEHNS,
Hanp. KOMOMHMPOBaHHBIN M3MepUTENbHBIA Npubop (testo 830-
T2/-T4, 845).

° KOHTpOJ'Ib TeMmnepartypbl TenJiIon3onqauuu B
NoMeLLeHUN.

I'Ipumeqauue K MPUMEHEHMUIO:

— He namepsiite Temnepatypy 6€CLBETHbIX META/IIOB.

— [poBepbTe pasHble KO3DOULMEHTI U3TYYEHNS.
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06wue cdepbl NnpUMeHeHUi

® Jing 3aumThl OT OTHS

ﬂpumeqauue K NTPUMEHEHUIO:

1.
B

— He npoBoauTe namepeHus Ha aBepsix 13 6eCLIBETHbIX
METaJIOB.

“_

i
x Mpumeyvanue:

Wcnonb3yiite KOMOMHUPOBAHHBIA U3MEPUTENBHBIA MPUOOp
(Hanp. komnnexT testo 830-T2 unn 825-T4).

" @ BbICTpble U3MEPEeHUs TeMnepaTypbl npu
| cTpouTenbCTBe [OPOr Ha OTKPbITOM BO3AYXeE.

© TNpumeyaHue K NPUMEHEHMIO:

— O6patuTe BHUMaHKE Ha pa3peLLeHHyio paboyyto
Temneparypy npubopa

— Touka 3amepa / PaccTosiHue namepenns

— [Npunbop nomxeH BbITb HACTPOEH HA TEMNepaTypy
OKPYXatOLLLE cpefpl.

— Tonbko 13mMepeHre TemnepaTypbl MaTepuaios ¢
BbICOKOIA M3Ny4aTesNbHOM COCOBHOCTbIO, Hanp.
“xonofiHoe paccesiHHoe HebecHoe U3nyyeHue” npu -
50...-60°C saBnsieTcs nomexoii nsmepenns. BoamoxHa
3alLMTa OT M3NYYEeHNs C MOMOLLBIO 30HTA.

Mpumeyanue:

MpumeHsiATe NprbOp N3MEPEHNs C Maoii TOUKON 3aMepa
Ha 60bLIOM PACCTOSHWM C BYHKLMEN KOHTAKTHOTO
TEepMOMETpa.
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We measure it.

® [lpu MHCNEKuMU TeMnepaTypbl NULLEBbIX NPOAYKTOB
MpumeyaHue K NPUMEHEHMIO:

— BeCKOHTaKTHbIA CNOCOD MPUMEHSIETCS NPY M3MEPEHUM
Temneparypbl NOBEPXHOCTH.

= B cnyyae KpUTUYECKUX 3HAYEHMIA, NPOBEPSIATE JaHHbIE C
MOMOLLbIO KOHTAKTHOrO TepmomeTpa!

— Touka 3amepa / PaccTosiHue uamepeHus

— Mpunbop ponmkeH ObITb HACTPOEH HA TEMMEPATYPY OKPYXatoLLeli
cpegbl.

— WneanbHoe paccTosHve Mexay npubopom v npopyktamu /
yNaKoBKoii - 1-2 ¢M (¢ 3:1 onTuKoiA).

— Ecnv npopaykThl noMelLieHbl B KapTOHHbIE KOPOOKM, OTKPOATE
KOpobKy 1 U3MepsiiiTe TeMMepaTypy yrakoBKy.

— Mpw n3mepeHny NPOAYKTOB, 3areyaraHHbIX B MIEHKY
“3MepsieTcs Temneparypa nieHkn. Tem He MeHee, NPoBoauTe
M3MepeHMs B MECTaX HEMOCPEACTBEHHOTO KOHTAKTa MieHKM C
npoayKTamu.

— He npoBoauTe U3MepeHnusa npu BO3HUKHOBEHUN MOMEX.

Mpumeyanue:

Bbibupaiite KOMOMHUPOBAHHBIA U3MEPUTENBHBIA NPUBOP (Harp.
komnnekT testo 830-T3 unu 826-T4)
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KopoTko o apyrux cepax npUMeHeHusX:

o YCTaHOBKaA TOYKM KOMMYTaLMK OUMETANNMYECKNX YCTPONCTB Yepes 13MepeHre Temneparypsl
JBVXYLLEr0 BHYTPEHHETO 3bl4Ka B TEMIOBOM MOTOKE.

o MOHUTOPUHT TEMMEepaTypbl B CUCTEMAX OTOMIEHMUS, OCYLUKW MK NPOLLECCE IAMUHUPOBAHWS.

e [3mepeHue TemnepaTypbl ABVXYLMXCS PE3MHOBBIX LLVMH 3arpyXeHHOro TPaHCMOPTHOrO CPEeACTBa.
MOHUTOPUHT HEBEPHOIA TEMMEPATYPLI MaTepuana 13-3a HepaBHOMEPHOTO Harpesa.

e [3mepeHie TemnepaTypl B NpoLIECcax OCYLUKM 1 AedbopMaLmn Npu NPOU3BOACTBE NNacTUKa.
o M3mepeHns Temneparypbl B MEULIMHE NPU AUArHOCTUKE W TEPANEBTUYECKOM KOHTPOSE.

o ObHapyXeHue yTeyeK B OTAANEHHbIX JIMHUSX OTOMNEHUS MyTEM U3MEPEHNS YBENNYEHNS
TeMnepaTypbl MOBEPXHOCTY MOYBbI.

4.3 ipyrue npakTuyeckue COBeTbl:

o UK namepurtenbHbie npudopbi:
MnacTMmaccoBble BOMIOKHa U NpoBoAa

TPYAHO N3MepuTb NUPOMETPUYECKU, TaK Kak 00bI4HO OHM 0YEHb TOHKWE, TeM CaMbIM MeHbLLE, YeM
noJsie U3MepeHna 1 MOryT BblCKaJlb3bIBaTb U3 NMOJIA N3MEPEHUS BBUY HETOYHOIO yka3aHud Ha HUX.

= W3MepsItoTCs ¢ NOMOLLBH: YaCTUYHO GUKCUPOBAHHBLIMM NPUOOpPamK, MHave noTpedyeTcs
NpUMeHeHne cneluanbHbIX I'IpI/I60p0B, He N3MepsatoTcs C NOMOLLIbIO N3MEPUTENTbHbIX I'Ipl/l60p0B
Testo.

MpupogHbie 06bEKTDI

Ha OTKPLITOM BO3/yXe, Takue Kak Bofia, KaMHW, Mo4Ba, NECOK, PacTeHus!, IePEBO U T.1. UMeKoT
koadduLmeHT nanyyeqns mexay 0.8 n 0.95 B cnexTpanbHoM auanasoHe mexay 8 n 14um. Ecnu
M3MEPEHUS MPOBOASTCS HAa OTKPLITOM BO3YXE, HEOOXOAMMO MPUHATL BO BHUMAHME “XONOHOE
paccesiHHoe HebecHoe M3nyyeHne” B cryyae Manoii M3nyyaTenbHo cnocobHOCTW. JaHHoe
“OKpyxalroLLee n3nyyeHrne” AoMKHO ObiTh ONM3KMM K TEMNepaType Bo3ayXa. ITO AOCTUraeTcs 3alLMTON
OT MELLIAIOLLIEro U3Ny4eHusl, Hanp. ¢ NOMOLLIO 30HTa Hafl, TOYKOI 3amepa.

= W3mepsitotcs ¢ nomolubio MK nameputensHbix nprbopos Testo.
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We measure it.

Crexno u kBapy,

VIMEIOT BbICOKMIA k03 duumeHT nanydequs npuonamus. 0.95 n 0.98 npu anvHe BonHbI Gonblue 8um. He
nponyckaioT MK uanyyeHue, T.e. 3MepsieTca TeMnepatypa OKOHHOMO CTeka.

= W3amepsitotcs ¢ nomolwbio MK nameputensHeix npnbopos Testo.

MnacTtuk

uamepsietca B ananasoHe Temneparypbl o1 +20 °C go +300 °C Bo BpemMs NPOLECCOB OCYLLKM W
nedopmaLym, Hanp. NPecCoBaHMs, KanaHAPUPOBaHUS, yOOKOI BbITSKKM U T.1. KoapduumeHT
U3Ny4EHMst NPAKTMYECKM BCEX NACcTMAccoBbix napenuii paseH ot 0.8 go 0.95 u, noatomy,
TeMneparypy Matepuana nerko U3mMepuTb.

= M3mepsiotcs ¢ nomolbio MK nameputensHbix nprbopos Testo.

Mpo3payHbie NIeHKn

MY ONPEAENEHHO AHE BONHBI CYLLECTBYET XapaKTEPHbIV Anana3oH NoroLeHns, Npu KOTOPOM
bakTop npoxoxaeHus peanbHo Man. Mpu manom koadduumente otpaxenus (0.05...0.20),
u3nyyarenbHas CnocoBHOCTb 04eHb BbicoKast. CreayeT OTMETUTb, YTO CTENEHb MPOXOXAEHNS 1
KO3QOULMEHT U3NTYYEHNS 3aBUCAT OT TONLLWHBI MIEHKW. YeM TOHBbLLE MiIeHKa, TEM HUXE KO3IQPULMEHT
u3nyyeHus. ToHkue nnexkn 0bblHO npomyckatoT MK nanyyeHue, No3TOMy NpUMUTE BO BHUMaHWE
BHELUHME M3YyYeHNs.

= W3amepsitotcs ¢ nomolwubio MK nameputensHbix npnbopos Testo.

Fopsiume rasbl M OroHb

IBASIOTCS “00bEMHLIMW U3Ny4aTeNsiMn 3HEPTN C BLIOOPOYHBIMU CBOICTBAMU U3Ny4eHns”. 30ech pevb
He MIET 0 TOYKE 3aMepa, Tak Kak 3HauYeHue CpeaHel Temneparypbl HE0OX0AMMO ONpeaensiTb, NPOBOAS
“3MepeHmus 061acTy BHYTPW NiameHn orkst. Ha JaHHOe 3HayeHme 3a4acTyio BMSIET CTEHKM NEYN Ui
rasbl.

OroHb 1 ropsiume rasbl, TakXe kak U Npo3payHble MaTepuasbl, M3Ny4atoT SHEPTUIO B ONPEAENEHHbIX
CreKTpaibHbIX AvanasoHax, Hanp. B auanasoxe okono 4.3um (CO, ananasoH).

= /13MepsIoTCs ¢ NOMOLLbIO CreLpmanbHbIX MPUOOPOB.
= He n3mepsiotcs ¢ nomowbio MK nameputensHbix npubopos Testo.
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o MoBepka v kanuGpoBka

[inq noBepkm 1 kanMbpOoBKM NMPOMETPOB U3NyyeHns Tpebyetcs U3nyyatens yepHoro Tena. B npouecce
KaIMobpoBKM HE0OX0AMMO YOEeaUTHCS, YTO COOTBETCTBYIOLIEE MONE A1 M3MEPEeHUsS TEPMOMETPOM
U3NYYEHNs] MEHBbLLE, YeM OKHO M3nyuaTens 4epHoro Tena.

B cnyyae nOCTOSHHO YCTAHOBNEHHOTO KoadduumeHta uanyyenus (Hanp. 0.95), oTobpaxeHue
KOHBepTUpyeTca B € = 1.

o KoadpduumeHt nanyyenus
OwmOKM U3MEPEHIUS MOTYT BO3HUKHYTH JlaXe Npy NPaBUibHON YCTaHOBKe KO3dduLMEHTa n3nyyeHus!

C k03 PULMEHTOM n3NyyeHns MeHbLLE 1, 3HAUEHME M3MEPEHUS SKCTPAMONMPYETCS HA OCHOBE
Temnepartypbl npubopa = okpyxaioweit Temneparypbl.

— Ecnn Temnepatypa npubopa He COOTBETCTBYET OKPYXatoLLel Temneparype, To KOPPEKTMPOBKa
koadduumeHTa nanyyerms npubopom ByaEeT NpoBeaeHa HEBEPHO.
Takum 06pa3oM, eciv Temneparypa npubopa Hixe, To pesynbTar 3MepeHus OyaeT CAMLLKOM
BbICOK 11 HA060pOT.

—  Ecnu nHaveuayanbHbie TENJOBbIE UN XONOAHbIE U3NyyaTenu (Hanp. HarpeBatoLLe SNIEMEHTHI,
Nambl, YCTPOICTBA OXTAXAEHUA 1 T.[1.) OTPAXAIOTCSA Ha NOBEPXHOCTM 0ObEKTA U3MEpeHHs, Toraa
[AHHOE U3NyYeHne He COOTBETCTBYET OKPYXatoLLeit Temnepatype = Temneparype npuoopa. Takum
00pa3oM, KoppeKTUPOBKa koadduLmeHTa unydarens npubopom byaeT HeBEPHOIA.

YcTpaHeHue owwnbku: Hakpoiite faHHbIe U3nyyaTenu Hanp. KapToHHOI kopobkoii. OHa nornoTuT
MELLAIOLLIEe M3Ny4EHNE W BbIMYCTUT CBOE COBCTBEHHOE = OKPYXAIOLLAs Temneparypa.
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4.4 Utorn: KoHtakTHoe nnu 6eCKOHTaKTHOEe uamepexue?
— PekomeHpaumm komnanum Testo

BeckoHTakTtHoe UK uamepenue temneparypbi

1) WUpeanbHo noaxoguT ans u3amepeHuit Temnepartypbl NOBEPXHOCTEN:

a) Marepuanos Hi3KOI TENNONPOBOAHOCTM, TakMX KaK Kepamuka, NnacTMacca, pesiHa, APEeBecUHa,
Oymara, 060u, WITYKATypKa, TEKCTU/b, OPraHUYECKNe MaTepuabl, NULLEBbIE MPOAYKTI.

N3mepuTensHbiid nprbop NpoBoaMT U3MepeHus 6e3 kakoro-nmbo BO3AENCTBUS HA 0OBLEKT U3MEPEHNS.
MK nanyyeHue obbekTa M3MepeHust IMEET BCeraa OfIHY M Ty Xe CKOPOCTb, a Takke He3aBuUCUMO OT
TEMOBOr0 U3Ny4YeHus.

b) Matepnanos ¢ BbICOKOI U3NyyaTeNbHOM CNOCOOHOCTbIO, HANP. MATEPUANoB HU3KOVA
TENNONPOBOAMMOCTY (CM. NYHKT “@”), TakOB, KPACOK, CTEKNIA, MUHEPAIOB, MAMTOK, KaMHel, CMOJbI
1 BCEX HEMETAIIMYECKMX MATEPUAJIOB.

B maHHOM cnyyae npaBunbHO yCTaHaBnMBaTh KO3GduumMeHT nanyyermns Ha 0.95 (1.e. To1bKO 5 %
OKPYXaIOLLEro 13nyyeHusl OTPaXaeTCst OT NOBEPXHOCTM M3MepeHms). OWmnBKM 3MEepeHUsi, BO3HUKLLIME
13-3a U3NY4EHNS JPYrYX UCTOYHUKOB M OTPXEHHBIX MOBEPXHOCTbIO, HE3HAYUTENBHBI.

c) [Buxywwecs KOMMNOHEHTbI (MPK YCOBMM YTO MaTepuan UMEET BbICOKMIA KOIDOULMEHT N3NYYeHNs
WM MOXHO YCTAHOBUTb OMPEMENeHHbI KO3ULIMEHT) Hanp. NpX NPOroHke Bymaru,
BPALLAIOLLMECS LLIMHBI, OKUCIEHHbIE CTANbHbIE KOMMOHEHTBI, HA MHUU KOHBEliepa.

d) KomnoHeHTbl, TpebytoLLMe 6ECKOHTAKTHOrO M3MEPEHMSI, HaMnp. CBEXEOKpAaLLEHHbIE YacTu,

CTEPUNbHbIE KOMMOHEHTLI MW arpecCUBHbIE CPEfbl, KOMMOHEHTHI MO, HaNPSXeHUeM, Takue Kak
ANEeMEHTbI NEKTPOHUKM, SNEKTPOHHbIE LLKHBI, TPAHCHOPMATOPDI.

e) Marble 1 nerkoBecHble AeTanu, Hanp. KOMMOHEHTHI 1 BCe 06bEKTH M3MEPEHUS!, NPY U3MEPEHUN
KOTOPbIX KOHTAKTHBIV 30H[, U3BJIGYET CAMLLKOM MHOTO 3HEPIW, YTO CTAHET NPUYMHONA HEBEPHBIX
[AHHBIX U3MEPEHNS.

Bam Heobxoaumo yoeauThes, YTO TOYKa 3amMepa M3MEPUTENBHOMO Nprbopa MeHbLLe, YeM CaM 00bekT
uamepeHus!

2) MopxoauTt Npu ycnoBusx:

Okcuapl METNNOB, TaK Kak OHU UMEIOT U3y4aTeNbHyIo CNOCOOHOCTb, KOTOPas 3aBUCUT OT (akTypbl
MoBepPXHOCTU 1 Temnepatypbl (Mexay 0.3 1 0.9).

B naHHOM cnyyae Bbl MOXeTe NpUMEHUTL NOKPLITUE C ONpeaeneHHbIM KO3POULMEHTOM U3NyYeHus
(Hanp. camoknetoLasics nnexka testo, Ne 3akasa 0554 0051, kpacka unu Macnio) Wy oNpeaenuTbL ero
C NMOMOLLbIO CPABHUTESLHOTO M3MEPEHNST KOHTAKTHBIM TEPMOMETPOM.
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3) He nopxoput png namepeHus:

BecueTHbix MeTanioB (koadduumeHT usnyyenns meree 0.1; 7.e. 6onee yem 90 % okpyxatolero
U3NYYEHNs: 0TPAXAeTCs Ha MOBEPXHOCTU 0ObeKTa U3MEPEHMS), [11 KOTOPbIX HENb3S MPUMEHUTL
CPELCTBA, NOBbILLAIOLLME M3NY4aTENbHY0 CNOCOBHOCTb, HAaNp. CaMOKMEIOLLYIOCS MEHKY, KPacky Win
Macno. B aToM cnyyae MOXHO OXMAATb BbICOKYIO CTEMEHb OLIMOKM, BbI3BAHHYIO BbICOKMM YPOBHEM
OTPaXeHUs OT MOBEPXHOCTU 0ObEKTA N3MEpPEHUS.

TuNU4HbIE U3MEPEHMS MO KOHTPOJTIO TEMMEPATYpLI ¢ ucnonb3oBaHueM UK cnocoba namepenmii B
MPOMBILLIIEHHOCTH:

— [eHepartopsl, NpUBOARI, arperatbl

— Kopnyca nogwwnHukos

— PacnpepenutenbHble WuThl

—  ONeKTPOHHbIE CXEMbI

—  YCcTaHOBKa TOYKM NEPEKIIOYEHNS BUMETANINYECKMX YCTPONCTB

— Tennosble YCTaHOBKYW, NPOLECCHI OCYLLKW U TAMUHUPOBAHNS

— Bpawatowmecs pesvHoBbIe WKHBI

— [Inactmacca B npoueccax ocywku v aedopmaumn.

TunU4HbIE U3MEPEHUS MO KOHTPOJTIO TEMMEPATYpLI ¢ cnonb3oBaHueM UK cnocoba namepenmii B
MOMELLIEHMSX/CMCTEMAX KOHAMLIMOHUPOBAHUS BO3AYXa:

— Bospyxosop!

— Tennosble NOTOKM U TEMNOM3ONSLMS B MOMELLIEHNSX

— Jlokanuzaups cnabblx MECT U30MSLM.

TunnyHble npumeHeHns VK n3mepeHus B CUCTEMaAX OTOMEHNS:

N3mepeHms Ha NOBEPXHOCTSIX:
— PapvatopoB, okpatueHHbIx TPYO CCTEM OTOMMEHHS!

— [lonoBbIX NOKPbITUIA, [IPEBECUHbI, MPOOKM, MAMTKM, FPaH1Ta, TAkKe Kak U Ha HEOTAEeNaHHO
MOBEPXHOCTU CTEH /191 NOKann3aLmm Tepmobymarm.

Tunuytble npumenerns VK namepenns npy KOHTpose TeMnepatypbl M LLEBLIX MPOYKTOB:

— bBbicTpasi npoBepka npum npuemke TOBAPOB WK B HU3KOTEMMEPATYPHLIX NPUABKaX.
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KoHTakTHOE M3MepeHue TeMmneparypbl

1) UpeanbHo nogxoaut ans M3amepeHus Temneparypbi:

a) OOBEKTOB C rMaAKMMUM NOBEPXHOCTAMM W XOPOLLEN TENNONPOBOAHOCTBIO, Hanp. Bce MeTabl. B
[AHHOM CJlyyae, KOHTaKTHOE M3mepeHue 0bbluHO Gonee TouHoe, Yem UK namepetme.

b) OnpepneneHne BHYTPEHHEN TeMNEPATYPbI XWUAKOCTEN U NULLEBLIX NPOAYKTOB.

2) MopxoauT npw ycnoBusx:
a) M3amepeHns 06bEKTOB C HU3KOI TEMIONPOBOAHOCTBIO (Hanp., cM. VK namepenue)

30H[, KOHTAKTHOrO M3MepeHUs crnocobeH 0TobpaxaTb KOPPEKTHbIE JaHHbIE TEMMEpaTyphbl, B TOM
C/y4ae ecnu He Cpasy NPUHMMAET TemriepaTypy 0bbekTa usmepenus. B ciyyae ¢ 06beKTaMu ¢ HU3KOVA
TEenNonpPOBOAHOCTLIO BO3HWKAET Npobnema 13MepeHus,, a BpeMS HACTPOIKM YBENMYMBAETCS;
M3MepeHMe HauHeTC TOrAa, KOrAa 30HL NPUMET Temnepatypy 00bekTa M3MepeHus.

b) Manbix, nerkoBecHbIx geTanei

B paHHOM Chnyvyae KOHTaKTHbII 30HA, M3BNEKAET TEnJiIoByo 3HEPruto n3 00ObexTa U3MeEpeHns,
CiefoBatesibHO, BJNAg Ha PE3YnbTaT U3MEPEHUA.

3) He noaxopurt ans uamepeHusi Temneparypbi:
— KomnoHeHTOB, Tpedyiowmx BECKOHTAKTHOrO U3MEPEHUS! (CM. BbilLe)
— [IBuXyLLmxcs 4acTeil.

TuNWYHbIE NPUMEHEHIS! KOHTAKTHOTO M3MEPEHNS B MPOMBILLNIEHHOCTH:
—  VIHCTpyMeHTBI 9 NpoLieccoB Aedopmaliym

— [puBoabl, PenyKTOPbI, NOALIMIHUKM

— Bce noBepxHOCTU MeTaNIoB

1 CPaBHUTENbHOE U3MEpPEHME, [N TOrO YTOObI YCTAHOBUTD M31y4aTeNbHYI0 CIOCOBHOCTb MOBEPXHOCTH
ansa UK namepeHus.

TuNuyHbIE KOHTAKTHbIE U3MepeHnsa Nno KOHTPOJII0 TeMNepaTtypbl B I'IOMeLIJ,eHI/I‘r'IX/CVICTeMaX
KOHAULIMOHNPOBAHUS BO31yXa:

—  BeHTURSuMOHHbIE BbIXOAPI
— [oBepPXHOCTb CTEH.
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TUNWYHBIE NPUMEHEHMSI KOHTAKTHOIO M3MEPEHMS B CUCTEMAX OTOMIEHNS:

— V3amepeHus Temnepatypbl NOAAIOLLEii/00paTHON IMHUIA Ha rONbIX MEAHbIX TPybax
— [lposepka panuatopos
— Jlokanuzauusi NonoxeHus OTONUTENbHbIX TPYO B CTEHAX U Nonax

TUNNYHbIE MPUMEHEHIS! KOHTAKTHOTO M3MEPEHMS NPK KOHTPOIE TeMMEPaTypbl MULLEBLIX MPO/YKTOB:

— W3mepeHus BHYTpeHHeli Temnepatypbl Npu KPUTUYECKMX TeMMepaTypax NpofykTa

Pe3lome:

Komnanus Testo B GonbLUMHCTBE C/y4aeB PEKOMEHAYET UCMOJIb30BaTh GECKOHTAKTHbIN
UK TepmoMeTp U KOHTaKTHbIA TEPMOMETP B OAHOM KOMMAKTHOM U3MEpUTESIbHOM
npubope, 4eM MCNONb30BaTh pa3Hble NPMOOPbI C KOHTAKTHBIM U OECKOHTaKTHbIM
M3MepeHUeM o OTAeNbHOCTU. [laHHas KoMOMHauua no3sonut Bam HanbGonee GbICTPO U
TOYHO BbINONHUTb BCE Bawin nameputenbHbie 3agayu.

B npgeane, k03 GULUEHT U3Ny4eHUs MOXET ObiTb YCTaHOBNEH cneuyuanbHo ana UK
n3MepeHun gng npMMeHeHus B npousBoacTee U cuctemax OBK.

Mpu npoBepke TemnepaTypbl NULLEBLIX NPOAYKTOB yCTaHaBNMBaeTcs GUKCUPOBAHHOE
3HayeHue 0.95.

B cnyyae namepeHuii NOBepXHOCTU K NpUOOPY AoMKEH ObiTb NOACOEANHEH
ObICTPOAECTBYIOLLMIA 30H[, C MOANPYXMHEHHbIM HAKOHEYHMKOM, KOTOPbIN No3BonuT Bam
NPOBOAUTL HAEXHbIE U TOYHbIE M3MEPEHUA TeEMNEePaTypPbl AaXe Ha BbIMYKIIbIX
NOBEpPXHOCTSX MeTa/u10B. TakuM 00pa3om, CTaHOBUTCS BO3MOXHbIM OfNpeaeneHue
Temneparypbl AaXe NOBEPXHOCTEN 00bLEKTOB, U3Jly4yaTenbHasi CHOCOOHOCTb KOTOPbIX
HEeU3BECTHa, a TaKke MCMOoJIb30BaHMe NPEeNMYLLECTB GECKOHTAKTHOrO U3MepeHus.

B cnyyae n3aMepeHus ¢ nNorpy)xeHueM Win NPOHUKHOBEHUEM BHYTPb 00bLEKTA U3MEPEHUS!
Heo0X0AMMO HaliTK camylo MOAXOASLLYIO TOUKY 3amepa, NPU KOTOPO# Jaxe npu
norpyXXeHuu Ha Mainyio rnyouHy faHHble n3MepeHus OyayT HaAeXHbIMU U TOYHBIMMU.
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MpunoxeHue: Tabnuua k03PPULUEHTOB U3NTYy4EHUS

Cnepytowme Tabanubl BoICTYNAlOT B PO ykasaTeneil s yCTaHOBKM NPaBUbHOMO koadduumeHTa
uanyyenus npu UK namepermsx. 3ecb npeactasneHbl KO3GOULMEHTLI € CAMbIX PACMPOCTPAHEHHBIX
METaINIOB M HEMETANNOB. B TOM cnyyae eciv uanyyarenbHas CnocobHOCTb MaTeprana M3MeHsIETCs
COr/IaCHO TemnepaType 1 KayecTBy NOBEPXHOCTY, JaHHbIE 3HAYEHMS [OKHbI PACCMATPUBATLCS B
KayecTBe HaNpSBNISIOLLEro MPUHLMNA NPY ONPELENEHNA PA3HNL, 1 COOTHOLLEHNI Temnepatyp. Mpu
M3MEPEHNM aBCONMIOTHOTO 3HAYEHMS TeMNEePaTypbl, KOAPPULMEHT U3NYHEeHNs [ONMXeH ObiTb ONpeaeneH
TOYHO.

MeTtannbi
Marepuan Tun/KayecTBo/3nement Temneparypa (°C) €
AniomuHmii HeokucneHHbilit 25 0.02
HeokucneHHblit 100 0.03
HeokucneHHblit 500 0.06
OKMCTEHHbIN 200 0.11
OKUCTIEHHBII 600 0.19
CunbHO OKVCTIEHHBIiA 93 0.20
CunbHO OKVCTIEHHBIiA 500 0.31
CunbHO MONMPOBAHHbI 100 0.09
Cnabo non1poBaHHbiit 100 0.18
CauHeL, MonuposanHbiit 38-260 0.06-0.08
HepoBHblii 40 0.43
OKMCrEHHbIN 40 0.43
Cepblit OKUCNIEHHII 40 0.28
Xpom Xpom 40 0.08
Xpom 540 0.26
XpOM, NOAMPOBaHHbIiA 150 0.06
XKeneso OkucnexHoe 100 0.74
OkucnexHoe 500 0.84
HeokucnexHoe 100 0.05
PxaBas nnexka 25 0.70
Pxasoe 25 0.65
3onoto JlakvpoBatHoe 100 0.37
MonnposaxHoe 38-260 0.02
HyryH OKucneHHbIiA 200 0.64
OKMCEHHbIN 600 0.78
HeokucneHHblit 100 0.21
CWnbHO OKVCTIEHHbIiA 40-250 0.95
WHKoHeNb, NNCTOBOI WHKOHeNb, MCTOBOI 540 0.28
WHKOHeNb, MCTOBOV 650 0.42
Kanmuit Kanmmii 25 0.02
Kobanbt HeokucneHHblit 500 0.31
Megb Okeup Meay 100 0.87
Okena Mean 260 0.83
Oxeua Meam 540 0.77
YepHas, okuCneHHas 40 0.78
BhiTpaBneHHas 40 0.09
TMonuposanHas 40 0.03
Megb, nmcTosas 40 0.64
MNpupoanas 40 0.74
PacnnaenenHas 540 0.15




www.testo-spb.ru

Metannbi
Marepuwan Tun/KavectBo/3. T Temneparypa (°C) €
Crnasbl Ni-20, Cr-24, Fe-55, OKUCTIEHHbIif 200 0.90
Ni-60, Cr-12, Fe-28, okucnenHbiit 270 0.89
Ni-80, Cr-20, oK1CneHHbIN 100 0.87
Marhuit Marhuit 40-260 0,07-0.13
JlatyHb 73 % Cu, 27 % Zn, nonmpoBaHHas 250 0.03
62 % Cu, 37 % Zn, nonnpoBaxHas 260 0.03
Marosas 20 0.07
LlnudosanHas 20 0.40
OkucrieHHas 200 0.61
HeokucnenHas 25 0.04
MonmbaeH MonmbaeH 40 0.06
MomubaeH 250 0.08
Monubaen 540 0.11
Mohenb Ni-Cu 200 0.41
Morenb 400 0.44
Morenb 600 0.46
OKUCTIEHHBII 20 0.43
Hvkens IMonnpoBaHHblit 40 0.05
OKMCEHHbI 40-260 0.31-0.46
HeokvcneHHblit 25 0.05
HeokvcneHHblit 100 0.06
HeokuncnerHbiii 500 0.12
AnekTponUTUYeCKMit 40 0.04
Mnatuxa Mnatuxa 40-260 0.05
Mnatvxa 540 0.10
Yepraa 40 0.93
YepHas 260 0.96
Oxucnennas npu 600 °C 260 0.07
Okucnennas npy 600 °C 540 0.11
Pryb Pryte 0 0.09
Pryts 25 0.10
PryTb 100 0.12
Cepebpo TMonuposatHoe 40 0.01
TMonuposatHoe 260 0.02
MonvposanHoe 540 0.03
Kosaoe xene3o TemHoe 25 0.94
TemHoe 350 0.94
I'napkoe 40 0.35
TMonuposatHoe 40 0.28
Cranb Xonogmas, nmcToBas 93 0.75-0.85
TMonupoBanHasi, MMCToBas 40 0.07
TMonupoBanHasi, MMCToBAs 260 0.00
MonnposaHas, 1MCToBas 540 0.14
Msrkasi, HenervposatHas, nonMpoBaHHas 25 0.10
Msrkasi, HeneruposaHas, NoMpoBaHHas 25 0.12
Crab, HeokuCNeHHast 100 0.08
Crasib, OKUCNIeHHas 25 0.80
JlerpoBaHas cTanb Tun 301, nonupoBaxHas 25 0.27
Tun 316, nonnpoBaHHas 25 0.28
Tun 321, nonnpoBaHHas 150-815 0.18-0.49
Crenaut IMonnpoBaHHblit 20 0.18
Tantan HeokuncnerHbii 721 0,14
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Metannbi
Marepuwan Tun/KavectBo/3. T Temnepartypa(°C) €
Bucmyr Spkuii 80 0.34
HeokvncneHHblit 25 0.05
HeokvcneHHblit 100 0.06
LivHk Yuebiit (99,1 %) 260 0.05
OuvHKOBaHHbIA 40 0.28
MonupoBaHHbiit 260-540 0.11
TonupoBaHHbIit 38 0.02
TonupoBaHHbIit 260 0.03
TMonMpoBaHHbIit 540 0.04
Onoso Heokvncnexxoe 25 0.04
Heokucnexxoe 100 0.05
Hemertannbi
Marepuwan Tun/KayecTBo/AnemeHTt Temnepartypa(°C) €
AnioM1H1eBas kpacka AniomuHmesas kpacka 40 0.27-0.67
10 % an. 40 0.52
26 % an. 40 0.30
Ac6ect AcdansT, cnoit usHoca 20 0.93
Acdanst, Tonb 20 0.72
-TKaHb 3 0.90
-KapToH 38-370 0.93
-MNTb 40 0.96
-LieMeHT 0-200 0.96
Basanst Basanst 20 0.72
XnonyatobymaxHas TkaHb XnonyatobymaxHas TkaHb 20 0.77
Okcup cBuHLA Okcup CBUHLA 100 0.93
BpoH3osas kpacka BpoH3osas kpacka Hu3Kas 0.34-0.80
e Tnapkuit 0 0.97
HepoBHblit 0 0.98
Mousa O6blyHas 40 0.38
TemHasi, CyrnMHUCTas 20 0.66
Mawks 20 0.38
Kpacku Tonybasi, Cu 203 25 0.94
YepHas, Cu0 25 0.96
3enenas, Cu 203 25 0.92
KpacHasi, Fe 203 25 0.91
Benas, Al 203 25 0.94
Tunc Tvnc 20 0.80-0.90
Crexno Mnockoe crexno 0-90 0.92-0.94
Boinyckocts D 100 0.80
BuinyknocTb D 500 0.76
Hexectkoe 100 0.82
paxuT Ipanut 20 0.45
PeauHa XecTkas pesuHa 25 0.94
Msrkasi, cepas 25 0.86
[ipesecuha [lpesecuha Hu3Kast 0.80-0.90
ByK, CTpyraHHblii 70 0.94
[lyb, CTpyraHHbIi 40 0.91
Enb, nonmposaxHas 40 0.89
138eCTKOBbIi PACTBOP 138eCTKOBbIi PACTBOP 40-260 0.90-0.92
CuvnukaTHbIi kupnny CvnuKaTHbIA Kupnny 40 0.95
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Hemertannbi
Marepuwan Tun/KavectBo/3. T parypa (°C) €
Kepamuka dapdop 20 0.92
asiHc, rasvpoBaH. 20 0.90
PasHc, MaToBbIit 20 0.93
pasmit I'pasuit 40 0.28
Yrons Caxa B nniamexu 25 0.95
HeokucneHHblit 25 0.81
HeokucnenHblit 100 0.81
HeokucnerHblit 500 0.79
Caxa ot cBeym 120 0.95
[pesecHble BONOKHA 260 0.95
I'paduTM3npoBaHHbiii 100 0.76
I'paduTM3MpoBaHHbIi 300 0.75
I'paduTM3npoBaHHbIi 500 0.71
Kpacka Tony6ag Ha anioMMHIUEBOiA nleHKe 40 0.78
XeNTbli, 2 NOKPBITUS Ha aioM. MieHke 40 0.79
Yucrasi, 2 NOKPBITUS HA AIIOM. MEHKE 90 0.09
Yucrasi, Ha SpKOiA Meav 90 0.65
YvcTan, Ha Tycknoit Meu 90 0.64
KpacHas,, 2 MokpbITVs Ha aniom. NiieHke 40 0.74
YepHasi, Cu0 90 0.96
Benas 90 0.95
Benasi, 2 NOKPLITUS Ha aNioM. njieHke 40 0.88
nuxa nnxa 20 0.39
06xur 70 0.91
Cnanet, 20 0.69
Mpawmop Benbiit 40 0.95
[nankuin, Genbiin 40 0.56
IMonuposaHHbii, cepblit 40 0.75
KamenHas knaaka KamenHas knaaka 40 0.93
Macno, Ha Hukene Tonuwka nokpbitis 0.02 Mm 22 0.27
Tonuwka nokpbitis 0.05 M 22 0.46
Tonuwka nokpbitis 0.10 MM 22 0.72
MacnsiHHbie kpacku Bce kpacku 90 0.92-0.96
Cepas-senexas 20 0.95
3enexas, Cu 203 90 0.95
Kpactas 90 0.95
Yepras, Cu 90 0.92
YepHas, C OTIMBOM 20 0.90
Kamydnsix, 3enenblit 50 0.85
Benblit 90 0.94
KBapuiesoe cTekno 1.98 Mm 280 0.90
6.88 MM 280 0.93
HenpoapayHoe cTekno 300 0.92
Caxa Azetunen 25 0.97
Kamdopa 25 0.94
Caxa 0T cBeym 120 0.95
Yronb 20 0.95
Mecok Mecok 20 0.76
Mecyannk Mecuanuk 40 0.67
Onunkn Onunku 20 0.75
Cranev, Cnanew, 20 0.69




We measure it.

Hemetannbi

Marepuwan Tun/KavectBo/3. T T parypa (°C) €
Cher YucTblit -7 0.82

KpynHble xnonbs -8 0.89
KopyHa, Kopynn 80 0.86
Lenk Llenk 20 0.78
Kapbua kpemHus Kap6uz, kpemHus 150-650 0.83-0.96
Boga Bona 40 0.67
Xupkoe cTekno Kuakoe cTekno 20 0.96
Markuii uemeHT 2 cnost 20 0.34
Kuprny BhicyLueHHbIi Ha BO3ayXe 20 0.90

KpacHblii, HepOBHbIit 20 0.93
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MK n3ameputenbHbie npubopsl testo ans cTaHaapTHOrO NpUMEHeHNs

50

1500 °C

Mogenb testo 810 testo 830-T1 testo 830-T2 testo 830-T4
Ne 3aka3a 0560 0810 0560 8311 0560 8312 0560 8314
OnTuka 6:1 10:1 12:1 30:1
Lleneykasarenb 1 TOuKa 1 TouKa 2 TOYKM 2 TOYKM
Tepmonapa + +
[lononHutensHo

Mogenb testo 835-T1 testo 835-T2 testo 835-H1 testo 845
No 3aka3a 0560 8351 0560 8352 0560 8353 0563 8450
OnTuka 50:1 50:1 50:1 75:1
Lleneykaszaresb 4 T04KM 4 TO4KM 4 To4KM lepekpecTHbIit
Tepmonapa + + + +
[lononHutensHo JvanasoH [0 JI00CHaLLIEHNe CeH-

CEHCOP BJIAXHOCTH

COPOM BaXHOCTH




MeXnoBepoyHbIiA UHTEpBaN -
1ron
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Mozenb testo 826-T2 testo 826-T4 testo 831 testo 104-IR
Ne 3aka3a 0563 8262 0563 8284 0560 8310 0560 1040
OnTuka 6:1 6:1 30:1 10:1
Lleneykasaresnb 1 Touka 1 Touka 2 TOYKM 2 TOYKM
Tepmonapa - - - -
[lononxutensHo IP65 (B yexne); o
IP65 (B uexne) I'IOprEKHOVI NT)C - IPGS; crnanoi
NTC 30Hp,
30HA,
e
Mogenb testo 805
Ne 3aKasa 0560 8051 Mogenm testo 805, 826 Mopenm testo 810, testo
(T1,T2,T3,T4), 830 (T1,T2) testo 830-T4, testo 845
OnTuka 1:1 BHECEHbI B [0CYapCTBEHHbI BHECEHBI B [0CYapCTBEHHbI
Peectp Cpencts uamepenmit PO Peectp CpencTs uamepenmit PO
Ll,eneyKaaaTenb - nopn, Homepom 48507-11 Moz Homepom 51475-12
11 JONYLIEHbI K MPUMEHEHNIO B 1 JONYLLEHbI K NPUMEHEHMIO B
Tepmonapa - Poccuiickoit denepauyu. Poccuiickoii Gepepavmm.
Cpok pieiicTeus ceptudukara: Cpok fieiicTaus ceptudukara:
D,OHOJ'IHI/ITeJ'IbHO P65 (B 4exne) no 15 pexabps 2016 roga. 1o 12 okts6ps 2017 roga.

MexnoBepoyHbIiA MHTEpBanN -
1rog

51
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S HERSIAT

KommnnexcHoe ocHamexnue na6oparopun

195197, r. Cankr-IleTepbypr, [lontocTpoBckuit mmp., f. 50
Ten.: +7 (812) 703-01-65 +7 (812) 703-01-66
E-mail: info@lenlab.ru
www.lenlab.ru






