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an/I NOAroToBKe 1 nyﬁnmmuww marepuana AaHHOro PyKOBOACTBA Hallia KOMMaHus 1CnoJib30Basia BCe Cneuuain3MpoBaHHble 3HaHUs U HeOﬁXO}JMMyIO
I/IHd)OpMaLlI/IIO ang FJ'Iy60KOFO NOHUMAHWA sanarMBaemoﬁ Tembl. OfHako, Mbl He Jaem rapaHTuio B OTHOLIEHWM MPUMEHEHUS ﬂpM60pOB B
COOTBETCTBUM C [IaHHOM nyﬁnwkauweﬁ, B CMNy pa3BUTUS HAY4HOro M TEXHWYECKOro nporpecca wim 0BHOBNEHWsI 3aKOHOAATENbHOM 6asbl B YacTy
CTaHAapPTOB NPUMEHEHNS. 3anpeu.Laech MOJSIHOE WK HaCcTU4HOE BOCMPOU3BEAEHNE [IaHHOI nyﬁnmmuwu 6e3 npeaBapuTesibHOro CornacoeaHus ¢
AaBTOPOM WK C HapyLIeHWeM aBTOPCKUX Npa..

MNpeaucnosue

[JanHas nybnukaums, “PykoBOACTBO N0 MHGPAKPACHOMY M3MEPEHMIO TEMMEPATYPLI”, IBASETCS
OTBETOM Ha MHOMOYUC/IEHHbBIE BOMPOCH!, 331aBaEMble EXEAHEBHO KIIMEHTaMM HaLIEN KOMMaHuu, Ha
TEMY TEXHOIOTMM BECKOHTAKTHOrO M3MEPEHNSI TEMNEPATYPbI.

BeCckOHTaKTHOE M3MEPEHME NOBEPXHOCTHOM TEMMEPATYPLI CTANO TEXHUYECKM BO3MOXHBIM MPUMEPHO B
60-x ropax 20 Beka. OfHaKo, AOPOrve CEHCOPbI M KOMMOHEHTbI M3MEPUTENbHBIX MPUOOPOB CTaNN
0apbepoM Ha MyTW €ro LWMPOKOrO UCMOMb30BaHMS B TOPTOB/E U NPOMBILLIEHHOCTU. bnaroaaps HOBbIM
TEXHONOTMSIM NMPOM3BOACTBA U CHIXEHMIO LIEH HA OTHENbHbIE KOMMOHEHTHI, IaHHAs TEXHOMOrUS
nonyyuna yenex B 90-x rogax 20 Beka. [loka3aTenbCTBOM 3TOr0, HANPUMEP, SBASIETCS UCMO/b30BaHME
WK TexHonorMmn B NPOMBILLIEHHOM CEKTOPE SHEPreTUYECKMX YCTAHOBOK. Takum 06pa3oM, CEerofHs ans
GECKOHTAKTHBIX 3MEPEHNIA TeMnepaTypbl AOCTYMHbI KapMaHHbIE, YI0OHbIE B 00paLLEHnm, Henoporue
U3MepuUTENbHbIE NPUOOPLI , KOTOPBIE CTOSIT MPUMEPHO CTONBKO X, CKOMbKO CEHCOPHbI 3NeMEHT
yctpoiictea B 70-x rogax 20 Beka.

Mpubopbl GECKOHTAKTHOTO M3MEPEHNSt TEMNEepaTypbl NMPUMEHSIOTCS MNaBHbIM 06pa3oM Tam, rae
Apyrue npuoopbl (Hanp. KOHTAKTHbIE TEPMOMETPbI) He MOTYT ObITb MCNONL30BaHI. [laHHbIE MPUBOPLI
NPUMEHSIOTCS NPU U3MEPEHUSX HA [ETaNsIX MO HANPSXKEHUEM, KOMIMOHEHTaX BpaLLatoLLMXCS
YCTPOICTB UM NPY U3MEPEHUM TEMMEPATYPbI MPOAYKTOB B YNAKOBKE, KOTOPYIO MOXHO NMOBPEANTb
30H/IOM MPY KOHTAKTHOM M3MEPEHUN.

TeM He MeHee, ANt TOro 4ToOLI M3bexarb oLwnboK M3MEPEHUA NPU NCNOJIb30BAHUN AaHHbIX I'IpVI60DOB
Ha OCHOBE TEXHONOrMM MHPPAKPACHOTO U3MEPEHNS, HeobXxoaMMo cneaoBaTh 6a30BbIM npasunam
Jkcnayarawun, onncaHHbIM B [JaHHOVA ny6nv||<au,mm. Hacrosiee PyKoBOACTBO 6narop,ap9| HarnaaHbIM
npuMmepam obecrneunBaeT nosb3oBaTeNst HE0OXOAMMbBIMY NPakTN4eCcKnMn CoBeETaMu Npwu BbINOJIHEHUU
€XEeHEBHbIX N3MEPUTEIbHbIX 3a1aY.

Coset [lupektopos
Testo AG
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1. Y7o Takoe Tennosoe usnyyenme? — MpuHumMnbl

Bcem M3BECTHO, YTO B MOBCEAHEBHON XW3HM BCE Tea M3NY4aioT ANEKTPOMArHUTHbIE BOMHbI, T.e
M3NY4AIOT TEMNO, B 3aBMCUMOCTI OT MX TeMneparypbl. B NpoLiecce TernnoBoro ManyyeHus aHeprus
NepemeLLaeTcs, YTO NO3BONAET U3MEPSITL TEMMEPATYPY TeNa Ha PACCTOSHUN.

Tennoas 3HePrust U XapakTEPUCTUKMA AJIMHbI BOHbI €€ U3Nny4eHns Hanpamyio 3aBUCUT OT TEMNePaTypbl
Tena, U3nyyaroulero AaHHyi0 SHEPruio.

B upeane, 06bEKT M3MepeHUsi MOMMOLIAET BCIO SHEPruto (MOrNoLLEHe) 1 NpeBpaLlaeT ee B CBOe
C0OCTBEHHOE TernyioBoe U3NyyeHne (M3nyyeHie). B JaHHOM Cnyyae Mbl CCbIaeMCS Ha Tak Ha3blBaeMbIit
“Uanyyatens YepHoro Tena”. [laHHOe Teno SBMSETCS 3TA/IOHOM [UTS MAEANbHOTO U3MEpeHUs, XOTa Ha
00blyHbIE TENA BAMAIOT AOMONHUTENbHbIE BUAbI W3nyyeHus. [0aTomy, Aas TOro 4Tobbl [OCTMYbL
Haubonee MpueMneMbIX Pe3yNbTaToB HA MPaKTMKE C WUCMONb3oBaHWeM WK n3MepuTenbHbIX CUCTEM,
HE0OX0AMMO TOYHO ONPEAENUTb UCTONHIUKN BAUSIHWAS, U3NYYEHUS 1 NEPeaayn sHeprum (cM. Take 1.4)
UMW YCTPaHUTb BAKUSHUE U3NY4EHMS HA 0OBLEKTHI M3MEPEHUS.

3T0 MOXHO CAenaTb C NOMOLLbI) 3TaOHHLIX U3MEPEHUIA, UCNONb3Ys KOHTAKTHbIE TEPMOMETPbI WiN
bnarogaps kakomy-nubo WM3MEHEHMIO MOBEPXHOCTM, 4TOObI Haubonee addekTneHO npumenuTs UK
TexHonorvio. Bo3MOXHO, HanpuMep, NOKPacuTb MOBEPXHOCTb WM3MEPEHWS WM WCMOAb30BaTh
KaTanmaatop Wi Kiei, NNacTMKOBOE MOKPbITUE WK ByMaxHbIe HaKNenku.

TO HacKONMbKO TOYHBIM U 3DGEKTUBHBIM OYIET WU3MEpeHWe 3aBUCUT OT 00bekTa W3MepeHus W
OKpyXarolLiei cpefbl. CneumansHo ans 3Toro Mbl MOArOTOBUM B IaHHOM NyBAMKALMM KNacCUpUKaLMIO
C/y4aeB NPUMeEHeHUs NPUOOPOB COrNacHo 0BbEKTaM U3MEPEHNIA 1 TUMAaM MX NOBEPXHOCTEN.

JononuutensHas MHdopMaums 06 atom npeacTaeneHa B [nase 4 “IpuMeHeHMs U npakTUyeckue
COBETbI” HACTOSILLEr0 PYKOBOACTBA.
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HarnsgHblit npyMep TennoBoro M3nyyeHus:

ConHue

N
= ~
7~ e
7~ Tennogoe usnyyeune

/7\ CseToBOe M3NyyeHue

Cnnuka

MNapaGonuyeckoe 3epkano

B Tom cnyyae, ecnm Bbl Hanpaensiete napabonuyeckoe 3epkano CO CMMYKOW MPSMO Ha COMHUE, TO
Yyepe3 HeKoTopoe Bpems Chnyka BOCMJIAMEHUTCA. anI'-WIHOI7I JTOMY ABNFGETCA TEnnoBOe W3nydeHue
COJMHLIA, KOTOPOE KOHLIEHTPUPYETCS C MOMOILLbIO Napabonuyeckoro 3epkana Ha Touke F (Dokyc).




1.1 Mpeumywecta TexHonorum UK namepenums
B nocneaHve HeCkonbko NET Mbl HabMoaaem Benaeck npuMeHeHns K naMepuTenbHbIX CUCTEM.
Cnepnytowme GakTopbl HECCOMHEHHO UTPAIOT BAXHYIO POJib B 3TOM Pa3BUTUU.

o TexHonorus MHPaKPaCHOro M3MepeHns 0DecneynBaeT NErkylo PErucTpaLyio TeMNepaTypHbIX
OAHHbIX JaXe NPy OLICTPLIX 1 AMHAMMYHBIX NpoLieccax. K ToMy e 6eCCropHbLIM NPenMyLLIECTBOM
TEXHONOMV SBNIAETCA MAIOE BPEMS PEaKLM CEHCOPOB U CUCTEM.

e CucTembl CHabXeHbl HAAEXHbIMW COBPEMEHHBIMM CEHCOPaMU U YNYULLIEHHOI SNEKTPOHUKOM
MMKPOMPOLIECCOPOB.

e bBnarogaps oTcyTCTBUIO 0OPATHOI CBA3M, T.€ BIUAHMSA Ha 0OBEKT U3MEPEHIS, OH-NAIH U3MepeHus
MOTYT MPOBOANTLCA HA YYBCTBUTENbHBIX MOBEPXHOCTSX 1 CTEPUNbHBIX NPOAYKTAX, TAKXe KaK 1 Ha
OMacHbIX Y4aCTKax 0OLEKTOB MM B TPYAHOAOCTYMHbIX MECTaX.

Ele ogHUM M3 HEManoBaXHbIX acriekToB 9TOr0, B JOMONHEHME K TEXHUYECKUM NPEUMYLLECTBaM,
ABNSIETCA OCTYNHOCTb 1 LIEHOBas MONMTIKA, HaNpaBieHHas Ha noTpeduTend, Onarogaps onTMMU3aLIn
NpOU3BOACTBA, CMIELMATI3NPYIOLLErOCs HA M3TOTOBEHMI BOMBLLIOrO KOMYECTBa NPUBOpPOB.

UK nameputenbHbie Nnpubopbl TeMnepaTypbi B OCHOBHOM UCNONb3YIOTCS:

...Ha 0ObekTax cnaboi TennonpoOBOAHOCTY, TakUX KaK Kepamuka,
pesuHa, nnacTuk 1 T.1. CeHcop npubopa A1 KOHTAKTHOro
13MepeHms cnocobeH 0TobpaxaTb KOPPEKTHbIE MOKA3aHMS
TeMneparypbl, ECM OH NMPUHAMAET TeMNepatypy 06bekTa
u3mepenus. B cnyyae ¢ namepeHnem 06bekToB cnaboit
TENNoNpoBOAMMOCTY BPEMSI PEAKLIM 04eHb OOMbLLOE.

...[lNs onpeeneHns Temneparypbl NOBEPXHOCTEN ABUrateneil,
KOPMYCOB W HECYLLX KOMMOHEHTOB BOMbLUKX 1 MasbiX MOTOPOB.
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...AN19 ABUXYLLMXCA KOMMOHEHTOB, HaMp. Ha ABMXYLLEMCSA
KOHBeVIepe, BPALLIAIOLLIMXCA KONEeCax, METANIONPOKATHbIX CTaHAX
nTt.n

...LNs1 00LEKTOB, TPEOYIOLLMX OECKOHTAKTHOrO U3MEPEHUS, HaNp. CBEXEBbIKPALLEHHbIE YaCTH,
CTEPUNbHBIE WM arpECCHBHbLIE CPELbI.

e .../ U3MEPEHNIA ManbIX U BONbLLNX 0OBLEKTOB NPK BLIOOPE Pa3NINYHON ONTUKU(JINHS).

e .4 06beKTOB noA, HaNpPsHXXeHWeM, Harnp. ANEKTPUYECKUX KOMMOHEHTaX, INEKTPUYECKUX LLNHAX,
TpaHchopmaTopax 1 T.n.

e ..U Ma/blX N NIErKUX KOMMNOHEHTOB, HAMpP. KOMMNOHEHTAaX U BCEX obbekTax U3MepeHus, u3

KOTOPbIX KOHTaKTHbII 30H[, M3BJIEYET CAMLLKOM MHOTO TEMNI0BOiA 9HEPruu, Taknm 06pasoM coenaer
n3mepeHne HeBO3MOXHbLIM.

1.2 HemHoro ucropum...

1800 l'epLuensb oTkpbin MK-CnekTp nocpeacTBoM KCNEPUMEHTOB C XuakuM TepMomeTpom ¢ UK
abcopOupytoLLEM LLIaPUKOM

1900 OTKpbITHI 3aKOHbI M3NTy4eHus MNnaHka

1938 W3paHa kHura, “OnTunyeckas nupoMeTpusi” (MPUMEHEHUE TEXHUKM N3MEPEHNS)

N3mepeHue 04eHb BbICOKMX TeMnepaTyp Oblo NpeporaT1Boii TEPMOMETPOB U3NYYEHNUs BMIOTb [0
1960-x ropmos. Mocne aToro, oaHako, ObinM pa3paboTaHbl pa3nuyHbIe TUMbl PECUBEPOB U3JY4EHNS,
TaKKe YYBCTBUTENbHBIX K U3NYYEHNIO C [UIMHOIN BOJHbI Gonee SUmM 1, NoaTomy, CnocoBHbIMU K TOYHBIM
1 HaIEXHbIM U3MEPEHMSIM TEMIEPATYPbI laxe Tex 00bEKTOB, TemMnepaTypa KOTOpbIX HAMHOMO HUXe
TeMnepatypbl 3amMep3aHms BOfbI.



1.3 AnekTpomarHuTHbIN CNeKTp

3 oKkHO aTMocdepbl
(8—14 M), B KOTOPOM
13MepeHue nNpoBoauTCs
npubopamu Testo

Yacrota

3102y
1028y
31022 1y
34102' Ty
31020y
31019 1y
341018 1y
1017 1y
341016 Ty
31015 1y
3104 1y
31013 1y
1012y
101 ry
31010y
3109 Iy
3108 Iy
307 Iy
3106 Iy
3105 Ty
3104 Ty
3108 Iy
300y

30 My

Yactora

JvHa BOAHbI

Ynbrpaduoner

JinHa BOMHb! Yactota
10-16m
ca. 10171y,
1015m
g
1014w §
g
10-13m E
3
1012m s
2
£
1011w &
1010w
109m
108m é
107m 2 ;
&3 ' Buanmbiii
v . A Ceer
=]
£
105m g
=
104w g
1 mm =
3
g
1cm §_ §
H]
1am =
YKB
im
KB
10m
100 M Ve
1km nB
10 km
g
100 km g
1000 km =z 27
107m Tok
JlnnHa BOAHbI

ca. 3nm

ca. 3 Mm
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06bsicHeHUe cxeMaTuyeckoro n3o6paxeHus

CBeT ABNAETCS 3NEKTPOMArHUTHON BOJHOM, KOTOpPasi M3ny4aeTcs MO MPsMOi JIMHAKM CO CKOPOCTbIO
ceeta.” CormacHo 4acToTe WM ee SKBUBANEHTY - J[UIMHE BOJHbI OHA BCErAa MNOAYMHEHA
(byHOAMEHTANbHOMY  3aKOHY MPUPOAbI, HO BOCMPUHMMAETCS MioAbMM  abCOMIOTHO MO Apyromy.
CywwecTByeT BOCTIpUSTUE CBETA WIW TEMa, APYrMe Xe BUAbl U3NYYEHWiA, Takue Kak PEHTTEHOBCKOE
n3nyyeHme He BOCNPUHUMAETCSA BOOﬁLI_Le nnn BOCNpUHNMAETCA NocpeacTBOM OKa3aHHOIo BOSHGIZCTBMH
Ha Miofen (Hanp., ynbTpaduONeToBOE M3NyyeHre NpUBOAMT K 3arapy). CnekTp anekTpoMarHUTHOro
U3Ny4eHUst PacnpOCTPaAHAETCS NPUMEPHO Ha [NMHY 23 B NIECATON CTENEHN.

CaeT, rnaBHbIM 00pa3oM, SBASETCS TONbKO BUAMMOIA YacTbio SNEKTPOMArHUTHOMO M3NYYeHus, KoTopas
HasbiBaeTca VIS (BuauMas), u CyLLeCTByeT B Anana3oHe AnHbl BOMHbI 0T 380 HM (duroneToeiin) ao 750
HM (kpacHbii). [lpegensl JaHHOrO Avanas3oHa OnpefensioTcsl YyBCTBUTENBHOCTLIO YeNOBEYECKOro
rnasa.

M3nyyeHne ¢ MeHbLLE AAMHON BOMHLI Ha3blBaeTCs ynbTpaduonetoBbiM manyyennem (UV), kotopoe
npy AnvHe BosHbI MeHblue 200 HM Takke M3BECTHO Kak BakyyMHbIii yabTpaduonet (VUV).

B nuanasoHe 60nblIOA AnMHBLI BOMHBI, GnamxHas MK-ob6nactb cnektpa (NIR) rpaHnuut ¢ BUAMMBIM
ceetom. Ee awanason ot 750 Hm go 2.5 um. 3atem cnemyet cpemHss MK-obnacth cnektpa
(cobeteeHHo MK). OHa cylecTByeT B auanasoHe ot 2.5 pm 1o 25 pm. OanbHsas MK-obnactb cnektpa
(FIR) cywiecTyeT B AMana3oHe AvHbI BOMHBI OT 25 iM A0 npnbnus. 3 M.

*B [laHHOM Clly4yae 4aCTuLbl He NPUHAMAIOTCA BO BHUMaHWE.
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OxkHa atmocéepbi:

Yro Takoe okHa aTmocdepbl U 3a4eM NPOBOAUTL U3MEPEHUs B 3TUX obnacTax?

e 1-0e OKHO aTMOCdEpbI 2 UM — 2.5 M
e 2-0e OkHO atmMocdepbl 3.5 M — 4.2 pm

e 3-e 0kHo atMocdepbl 8 pm — 14 um

B navanasoHe Tak Has3blBaeMblX OKOH aTMochepbl He CYLIEeCTBYET WM MOYTM He CyLIeCTBYeT
MOrNOLLIEHNS! UMW U3NYYEHUS ANEKTPOMArHUTHOMO M3NY4eHUs BO3AYXOM Mexay 00beKTOM U3MEPEHNs 1
u3mepuTeNnbHbIM Npudopom. Takum 06pa3oM, Ha paccTosHUM MeHee 1 M 0T 06bekTa U3MEPEHNS rasbl,
00bI4HO COAEPXaLLMECs B BO3MYXe, He 0Ka3blBAKOT HUKAKOr0 BO3AEHCTBMS HA 0OBEKT.

Hanbonee noaxonswmmn auanasoHaMu cnekTpa, HanpuMep ans uamepeHuii Temneparyp >1000 °C,
SBNSIOTC BUAMMas win bnuxaiias MK-obnactb cnekTpa, mns U3MepeHuid cpeaHux Temneparyp -
[vanasoHbl cnektpa o1 2 A0 2.5 pm u ot 3.5 00 4.2 uM. B paHHbIX Cnyyasx CTeneHb U3nyyeHns
SHEprun BbICOKA.

Inq n3MepeHus HU3KMX Temnepatyp (CreuuanbHble M3MepuTeNnbHble Npubopbl Testo) noaxoasLmm
SIBNSIeTCS AvanasoH ot 8 10 14 um; Takum 06pa3oM, A4S OLEHKM NOAXOASLLEro K U3MEPEHMIO CUrHana
TpebyeTcs LWMPOKMIA Mana3oH U3ny4eHns SHeprum.
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1.4 U3nyyeHue, oTpaxeHue, TPAHCMUCCUS

Kak 6b1n0 0TMEYEHO BILLE, KaX[I0€ TENO MCMYCKAET SEKTPOMArHUTHOE U3NyyeHre npy Temreparype
BblLe abcontoTHoro Hyna (0° no Kenbeuny = -273,15 °C).

YpoBeHb M3NydeHns, UKCUpYEMbIiA U3MepUTENbHBIM NPUOOPOM, COCTOUT M3 M3NyyeHus obbekTa
U3MEPEHMS, OTPAXEHNS 1 MPOXOXAEHUS YePe3 HEro BHELIHMX n3nyyeHuid. Cymma BCEra paBHSIETCS
100% v 1. VIHTEHCUBHOCTb U3NyYeHNs 3aBUCHUT OT KO3DOULIMEHTA M3NYYEHMS & MaTepuana.

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

Koadpuument orpaxenus (R)
cnocobHocTb MaTepuana oTpaxatb UK uanyyeHue; oH 3aBMCUT OT KayecTBa NMOBEPXHOCTM W TUNa

marepuana.

dakrop npoxoxaenus (T)
cnocobHoCTb MaTepuana nponyckatb MK-manyyeHne; oH 3aBUCUT OT TOMLLMHBI U TUNa Matepuana. OH
yKa3blBaeT Ha NPOMyCKaloLLylo criocobHocTb MaTepuana k UK nanyyeHuto.

[NaHHble Tpu dakTopa umeloT 3HaveHust ot 0 no 1 (unm ot 0 10100%).

—L» OTpaxeHue

06bexT
L e i

TpaHcmuceus

Mpumeyanue:

[ins BbiGopa KOPPEKTHOrO KOapdULMEHTa U3nyyeHus, cM. nasy 4.3 ,[ipyrve npakTuieckue CoBETbI MO

U3NyyaTesbHON CrnocoOHOCTM".
13



1.5 O6beKT uaMmepeHus

Mpm noboM M3MEPEHNN 0OBEKT N3MEPEHIS ONKEH HAXOAUTLCS HA NEPeaHEM MIaHe.
3amaya coCTOMT B TOM, YTOObI TOYHO M OLICTPO OMPEeNnuTL TemnepaTypy 00bexTa.

WNHdpakpaCHbIiA CEHCOP BOCTPUHUMAET PasHble TUMb 00beKTOB (TBEpAbIE TENA, XMAKOCTU MK rasbl)
M3MEepEHUd No pasHomy. 3T0 3aBMCMT OT CamMoro mMarepuana u ero noBepxHOCTH, No3TOMY, Hanpumep,
TeMneparypa MHOrMx OpraHN4eCKnX nNpoaykToB U3MepAeTca 6e3 MPUMEHEHMS CreLMaNbHbIX AEACTBMIA,
a MeTaibl, 0COBEHHO C OTpaxaroLymMn NOBEPXHOCTAMU Tpe6y|0T cneuuanbHoON NoAroToBKM
U3MepeHus.

Ecnm koadpduumeHT oTpaxenuns n dakTop NpoxoxaeHus pasHbl 0, TO Bbl MeeTe naeanbHbIi 00bEKT
M3MepeHMs, Tak Ha3blBaeMblii “V3nydarens YepHoro Tena”, uanyyarenbHas SHeprus KOTOPOro MOXeT
ObITb paccyMTaHa no 3akoHy manyyeHus Mnaxka. MpeanbHoe TeN0 JaHHOro TUMa UMEeT KO3pdULMEHT
u3nyyeHus € = 1.

o MWUzsnyyatenb yepHoro Tena (UpeanbHbiii n3nyyarenb)

Mornowgaet u uanyyaet 100 %. KoapduumeHt usnyyseHuns € = 1.

’—\ M3nyyeHne
o r—

MMornowieHve
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We measure it.

Cxemaruyeckas CTPYKTYpa Msnyanenb YepHoro Tena:

B npupoge Takux naeanbHbix YCNoBuiA He cyliecTyeT. CTeneHn NPOXoXAEHUs 1 OTpaXeHus Bceraa

YepHaga nonoctb
A A A A A
Temnepatypa \ \ \ \ \

/

Metannuyeckoe/kepamumyeckoe
Teno

Harpes
oY o

CYMTAIOTCA NoMexami u3mepenusi. COOTBETCTBEHHO, PeasbHOE TeNo MOXET ObiTb NPEACTABNEHO
CXEMaTUYECKV CleayioLmMmM obpasom:

e PeanbHoe Teno

YacTb 13ny4eHms 0TpaxaeTcs Ui nNPoXoauT CkBo3b Teno. KoaddpuumeHT usnyyerus € < 1.

/_ Mornowexne

Mornowenne ‘
'\ 7 ‘OTpaerme
\ TpaHcmuccns
Manyyenne




o Cepblii n3nyyaresb (€ MeHblue 1)

MHorve Tena, CyLecTBylolmMe B NpUpoge, HasbisatoTcs “Cepble uanyyarenn”. OHu 06nagatoT Temu xe
XapakTepucTukamu, 4To u Manydatens YepHOrO TeNa, TONMbKO MHTEHCUBHOCTb M3nydeHns Huxe. OHa
KOpPEKTUPYETCS HacTPOiKoi koadduumeHTa uanyyenus. KoabduumeHT nanydeHns, Takum o6pasom,

9T0 OTHOLLEHUE MEXAY “Y4epHON” 1 “Cepoii” MHTEHCMBHOCTBIO U3NYYEHNS.

o LiBeTHOl n3anyyarenb

LiBeTHbIMM U3NyyaTENSMI HA3bIBAIOTCS MaTEPUabl, [N KOTOPbIX KOIDOULMEHT N3MYYEHUS 3aBUCUT OT
L/VHBI BOMHbI 1 TEMNEPaTypbl. ITO 03HAYAET, YTO TAKOE TeNO UMEET PasHblii KOIDULMEHT N3NyyYeHus,
Hanp. npu 200 °C n npu 600 °C. 310 OTHOCMTCS KO BCEM MeTannam. B gaHHOM cryyae Heobxommumo
ybeauTbCs, YTO KO3hOULMEHT U3NYYEHUs € 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




2.3 Cxema ycTpoicTBa U3MEPUTEJIbHOW CUCTEMbI

KHonku

o

I Mpoueccop

Ycunurenb

CeHcop

Mpodunb Tepmometpa testo 825

Tennosoe nanyyeHre KOHLEHTPUPYeTCs Brarofaps NMH3e (B JaHHOM ciyuae nuHsa dpetens) u
nepeaeTcs Ha ceHcop. CeHcop TpaHChOPMUPYET TENJIOBOE U3NYYEHIE B ANEKTPUYECKOE
HaNPsXeHIe, KOTOPOE MOBBILLIAETCA YCUIMTENEM 1 NEPefaeTcs B MiKponpoLieccop. Mpoeccop
CpaBHMBAET M3MEPEHHYIO TEeMMEpaTypy C TEMNEePaTypoil OKPYXAIOLLEii CPefbl 11 BLIBOAKT NOKa3aHMs
Ha aucrnen.

MpUHLMN N3MEPeHNs - ONTUYECKMIA, NO3TOMY NMH3A A0KHA Beeraa ObiTb YnCTas U 6e3 NOBPEXAEHMIA.
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We measure it.

2.4 Kakue napameTpbl BIUSIOT Ha pe3ynbTaT U3MepeHuns?

a) 06bekT usmepeHus
e Temneparypa 00beKTa U3MepeHust

o KoadduumeHT nanyyeHms 06bekTa M3MEPEHMS

b) WamepuTenbHbiit npubop

o XapakTepucTuka Temnepatypbl npubopa(Touka CpaBHeHHs)

N3mepuTenbHbiii Nprbop onpefenseT Cneayiolme 3HaYeHNs:
SM = curHan, nony4yeHHbIn 0T 00bEKTa U3MepeHus

SU = curHan OKDY)KaiOlJJ,eVI TemMnepartypbl (obbi4Ho paseH TemnepaType MHCTPYMeHTa)

Ecnm ussecTeH koadPpUUMEHT uanyyeHuns €, T0 ahdeKTUBHBIA curHan SW paccumTbiBaeTcs Tak:

_ SM-sU
&

SwW +SU

Temneparypa 00bekTa U3MepeHUs - 3T0 GYHKLMS ONpeaeneHHoro addekTuBHOro curHana SW:

T o6bekra namepenns = f (SW)

B uameputensHoM npubope Temneparypa 00bekTa paccuuThiBaeTcs U3 addekTmBHOro curHana SW

4epes YHKLMIO NMHeapu3aLmi.



3. KoappuumeHT nanyyenums

3.1 TunnyHblie K03pPULMEHTbI U3NYYEHUs

o [IpopykTbl

Kak » BCe opraHuyeckue Matepuaibl, MULLEBLIE NPOAYKTbl WMMEIOT XOPOLUYID W3AyyaTenbHylo
CMOCcOBHOCTb M MO3TOMY He BO3HWKAET HMKaKUX Npobnem npu WM3MepeHuy WX Temmnepatypbl C
nomotwpio UK TexHonorumm.

o [MpombiLLNEHHOCTD

TenbHbIX Npubopos Testo (8-14pm)

[AnanasoH akcnnyarauum

P

e (L)A < I
1 YepHblii L
0,8 6enas 6ymara ApeBecuHa
0,6
0,4-
il e | antommn., Gpona |
0,2
0 - — _+ . :on:d)pam | | cepeﬁ[l)o |
0 2 4 6 8 10 12 14 16 18 A[gm]
- [UIMHA BOJIHbBI

KOSd)d)I/ILl,VIeHT U3ny4yeHns pa3HbiX BOJOHENPOHNLIAEMbIX MAaTEPUaJIOB 3aBUCUT OT [IJIUHbI BOJIHbI

20



We measure it.

[lnana3oH aKcnnyaTaumm usmepurenbHbix npubopoe Testo (8—14pm)
TEMHbIE HEMETabI < -
100 T
80 tg———a——— " 3= " 15 -3 — X - — 1= " " sepxee 3HadeHne
AN = I

\ CBETJIble HeMeTan bl okewp MeTanna ]

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

KoaddrumeHT nanyyeHns pasHbix Matepuanos 3aBUCUT OT [IMHBI BOJHbI (CXeMaTnyeckoe
npeAcTaBieHue)

e MeTanbl 6enoro ugerta

NMeIoT 04eHb ManeHbkuii KoahdUUMEHT N3nyyeHus B AnanasoHe ot 8 1014 um, 1 no3Tomy ux
Temneparypy TPyaHO U3MEpPSTb.

= TpebyeTcs npuMeHeHMe NOKPbITUIA, YBENMUYMBAIOLLMX U3y4aTeNbHYI0 CNOCOOHOCTb, Hamp. Kpacka,
MacnsHas nyieHka unu camokreroLasics nnenka testo (Ne 3akaza 0554 0051), Ha 06bekT
13mepenmii. MoXHO M3MepsiTb KOHTAKTHbIM TEPMOMETPOM.

e Okcuabl MeTannos

B paHHOW rpynne He CyLEeCTBYET MOCTOSHHbIX nokasarteneil. KoapduumeHt nsnyyeHus Haxoputcs
mexay 0.3 1 0.9, a Takke CUNbHO 3aBUCUT OT [/ IUHbI BOJHBI.

= Onpe.u.enme n3nyyarenbHyto CrOCOBHOCTb nocpeacTBOM CPaBHUTENIbHOMO U3MEPEHNA KOHTAKTHbIM
TEePMOMETPOM MU NPUMEHUTE NOKPbLITUA C ONPeaeNeHHbIM YPDOBHEM I/13J'IY'-IaTeﬂbH0f;1 CMOCOBHOCTH.
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o CeeT/ible HEeMeTaIbl / TEMHbIE HEMETaibl / NNACTUK / NPOAYKTbI

Takue 00bekTbl, kak Oenas Bymara, kepamuka, runc, IPEBECUHA, Pe3vHa, TEMHas APEBECUHA, KaMEHb,
TEMHbIE Kpacku, 00n1aaatoT koabduumeHToM usnyyeHns npubnusutensHo 0.95 npu AnmHe BOHLI
Bbllle 8 M.

=> BONbLIMHCTBO OPraHMYECKMX MaTepUaoB (Hamp. NULLEBbIE MPOMYKTHI) 06N1aAAT KOIDOULMEHTOM
u3nyyeHus npubnuautensHo 0.95. Moatomy, faHHas BeNWYMHA BBOAMTCS B NPMOOPLI B KAYecTBe
YCTAHOBKM MO YMOJIYAHUIO WK MOCTOSIHHOM, Anist TOro, YTobbl M3bexarb OwmMboK 3MepeHms 13-3a
HENPaBW/bHOI (HEBHUMATENLHOM) YCTAHOBKYW 3HAYEHNS M3NYYaTEeNbHON CNOCOBHOCTM.

BnusiHue ugeta Ha pe3ynbTat U3SMepeHns

CBeTible 1 TEMHble HEMETaI/Ibl HE O4YeHb OTAIMHAOTCS IPYr OT APYra Mo WX U3NyyaTeNbHbIM
CMOCOBHOCTAM B Clyyae YBENMYEHUS JIMHBI BOMHbI. Hanpumep, He UMeeT 3HaueHus, YepHbIi, CUHMIA,
~PacHbIiA UM BENbI LBET MMEIOT 0OBLEKTHI U3MEPEHUS.

O6beKT n3nyueHmns, OKpaLLeHHbIA B 6enbiii UBeT ¢ Temnepatypoit ot +40 °C go +70 °C Bbipenset
CTOJbKO XE M3Ny4eHns, CKOJIbKO 1 3NyyaTeNb YePHOrO LIBETA, Tak Kak WX TEMJIOBOE U3NY4YeHue, B
OCHOBHOM, BbIIENIIETCA NPU [/IMHHbIX BOSHAX > 6 [IM (3a AMana3oHoM BUAMMOCTM).

CuuTaeTtcs, YTO Kak HEMETaNIbl, Tak W NAACTMK, Pe3uHa U T.4. Npu Temneparype 0bpabotku ot +50 °C
10 +300 °C m3nyyaloT 3Hepruio ¢ [AMHON BOHbI 60Mblue 5 UM (rae KOIDOUUMEHT N3NYYEHMS O4EHD
BBICOK).

Takasi e cuTyaLysi ¢ MeTaiamu, 0COOEHHO CO CriiaBamyt Xenesa, KoTopble npu 06paboTke CBbiLLe
+650 °C BbiZensioT u3nyyeHre npyu Manoi AJUHE BOMHBI (1 BbICOKUM KOIDOULMEHTOM U3NYYEHNS).
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We measure it.

3.2 BnusiHme Ha pe3ynbTaTbl U3MepeHuii (npumepbl)
Mpumep 1:

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

WK n3mepenne npu Temnepatype okpyxaiolei cpensl +22 °C
MpensapuTenbHO YCTaHOBEHHBIN KO3DOULMEHT n3nyyeHus 0.95
MokasaHus VK nameputensHoro npubopa: -21 °C

T.6. TeMneparypa, oTobpaxeHHas Ha aucnnee npubopa, HekoppekTHa Ha 1 °C
= He3HAYUTeNbHO.

Mpumep 2:

OBbEKT U3MEPEHUs (OKUCNEHHBIN naTyHHbIA iucT, T= +200 °C)
KoadduumeHt nanyyexus = 0.62

MK n3mepenne npu Temnepatype okpyxatowen cpeasl +22 °C
MpeaBapuUTENbHO YCTaHOBEHHBIN KO3dduUUMEHT nanyyexus 0.70
Otobpaxenune UK nameputensHoro npubopa: +188 °C

T.6. TeMneparypa, oTobpaxeHHas Ha avcnnee npubopa, HekoppekTHa npubnma. Ha 12 °C
= 3HAYUTEJIbHO

Pesynbrar:

] e Yem GonbLue pasHuLa MeXAY TeMnepaTypoli 00beKkTa UMepeHus u

o TemnepaTtypoi okpyxaiowiei cpeibl U MeHbLue KO3PPULMEHT U3ny4eHus,
f } (B TeM Gosiblue OWMOOK M3MEPEeHUs B Clly4ae HEMPaBUIbHOIO 3HAYEHUS

A ko3 dpuumenta nanyyenms’

Mpyn Temnepatypax Bbilue TeMnepaTypbl OKpyXaioLeii cpeabl

& o Ecnu yCTaHOBNEH CMLLIKOM BbICOKMIA KO3hMUUMEHT U3NyyeHus, oTobpaxaemas
Temneparypa uamepeHust GyneT CAULIKOM HU3KOIA.

o EC/ yCTaHOBNEH CAMLIKOM HU3KUIA KO3DUUMEHT M3nyyeHms, oTobpaxaemast
Temneparypa uamepeHusi GyLeT CAMULLKOM BbICOKOMA.

Mpw HU3KKUX TeMnepaTypax HUXKe TemnepaTypbl OKpyXatolei cpeabl

o EC/u yCTaHOBNEH CNMLLKOM BbICOKMiA KOIDOULIMEHT U3Ny4eHus, oTobpaxaemas
Temneparypa uamepeHust GyneT CANULLKOM HU3KOIA.

o EC/M yCTaHOBNEH CNMLLIKOM HU3KUIA KO3DUUMEHT M3NnyyeHms, oTobpaxaemast
Temneparypa uamepeHusi GyLeT CANULLKOM BbICOKOM.




3.3 Tabnuua k03pPULUEHTOB U3JTy4EHUSI OCHOBHBIX MaTepuanos
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Marepman Temneparypa €

ATIOMUHWA, CBET/IbIA IMCTOBOI 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, Cepblii OKUCNEHHbI 20°C 0,28
CauHeLl, CMAILHO OKMCNIEHHbIV 20°C 0,28
Tonb (KpOBENbHbIiA MaTepyan) 20°C 0,93
Jlen, rnagkuit 0°C 0,97
Jles, HepOBHbIi 0°C 0,99
Xeneso, 06paboTaH. Haxyiakom 20°C 0,24
Xeneso, CBeT/NOE, BLITPABIEH. 150 °C 0,13
Keneso, BhinnasneH. 100 'C 0,80
Xeneso, mcToBoe 20°C 0,77
Xeneso, crierka nopxasesluee 20°C 0,61
Keneso, cunbHo nopxasesiuee 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
Pesuta, xecTkas 23°C 0,94
Pesuta, markas cepas 23°C 0,86
[lpesecuta 70°C 0,94
Tanbka 90°C 0,95
Tpobka 20°C 0,70
KopyHz, Haxpak (XecTkuit) 80°C 0,86
Tennootsoz, TEMH. aHOAVPOBAH. 50°C 0,98
Menp, notyckHeswwas 20°C 0,04
Mefib, C OKCUAHOI NeHKON 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. nokpbiTUe kpackoii 100 'C 0,93
JlaTyHb, OKCuAHad 200 °C 0,61
NATO-3eneHblit 50 °C 0,85
Bywmara 20°C 097
dapdop 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, 060XXeHHas 70°C 0,91
MBepTuposaH. kpacka 70°C 0,94
Boga 38°C 0,67
Kvpnny, meptenb, wrykarypka 20°C 0,93
Benbiii LHK (OKpaLueH. ) 20°C 0,95




We measure it.

4. NMprMeHeHus U NpaKTUyeckue COBETbI

4.1 UcTouHuk owmbku/Henonagku/komnencauns UK usmepurenbHoro
npubopa

e Bnuanue BHewHux ¢pakTopos (nomex) Ha
pe3ynbTat U3MepeHus

Mpy 6ECKOHTAKTHOM M3MEpeHUM TemnepaTyphl, B 106aBfeHIe K BAUSIHUIO TUNa MaTepuana u
COCTOSIHUS €ro MOBEpXHOCTY, NyTb nepenayn MK curiana mexay npubopom 1 06bEKTOM 13MepeHus
TaKXe MOXET NOBNUSTL Ha pesysbTar U3mMepeHus.

Momexu,
Mpu6op Hanp. NbiNib, Nap u T.4.
U3MepeHus PR _/
-f":/-?rﬂ Nhe
A AN
| 1 /A 06bexT
=~ rj/a—f u3mepenus
— A

Mone 3penuns UK namepenus

Momexu BkniovaioT B cebds, Hanp.:
—Yactuupl nbiny 1 rps3u

— BnaxHocTb (noxab), nap, rasbl

Cwm. Takxe atmocdepHble okHa (Mnasa 1.3).
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HenpaBunbHO ycTaHOBEHHBIN KOG DULMEHT U3NYYEHUS MOXET NPUBECTU K
3HauMTENbHbIM OLIMOKaM uamepeHus (cm. 4.2).

Mocne uamepeHus Temneparypbl U3MepUTesbHbIN NPUGOP oKa3biBaeTCs
HEeHacTPOEHHbIM Ha HOBYIO TeMnepartypy (To4Yka cpaBHEeHUs) — BpeMsi HAaCTPOMKU, CM.
B PYKOBOACTBE MO aKcrutyatauuu. JlaHHblit pakTop MOXET NPUBECTM K 3HAYMTENbHBIM
owKnOkam n3mepeHns, BO3HNKAIOT Takue Xe Npo6nemMbl, Kakvue U Npu UCNOJIb30BAHUMN
YCTPOWCTB C TEPMO3NIEMEHTOM.

PekomeHpyeTcst XpaHuTb Npubop B TOM MecTe, rae OYAeT Npon3BOANTLCS M3MepeHie
Temneparypbl! 310 No3BoMUT Bam 13bexatb NpobnemMbl ¢ BpemMeHeM HacTpolku npubopa (Ho:
cobniopaiite pabouyto Temnepartypy npudopal).

UK nsmepeHnue siBnsieTcs ONTUNECKUM U3MEPEHUEM:
L1l NOMNY4eHst TOYHBIX AAHHBIX M3MEPEHUIA PErynsipHO NPOM3BOAMTE YMUCTKY JIMH3bI.

HE NPOBOAUTE N3MEPEHNS Yepe3 3aTyMaHEeHHbIE JINH3bI, HAanp. U3-3a napa.

UK usmepeHnue siBnseTcsi NOBEPXHOCTHLIM U3MEPEHUEM:

€C/N Ha NOBEPXHOCTM 0ObEKTA N3MEPEHUS UIMEETCS TPsi3b, Mbilb, MHEN W T.M., To Byaet
M3MepSATLCS TeMMepaTypa ToJbKo BEPXHEro Cosi MOBEPXHOCTH, Hanp. Temneparypa rpsisu.
MoaTomy nepep, M3aMepeHusMn yoeamTech, YTo MOBEPXHOCTb 0O6bekTa yncTas !

He npoBoauTe n3MepeHus npu BO3HNKHOBEHUM NMOMEX CUrHa1y.

PacctosHue mexay UK namepurensHbiM npnbopoM U 06eKTOM U3MepeHus
C/IMILKOM BbICOKA, T.€. TO4Ka 3amepa Gonblue, 4em cam 06bLEKT nsmepenus. B atom
cny4yae, He0OX0AMMO NPUAEPXMBATLCS CNEaYIOLWMX CXeM ToueK 3amepa,
oToOpaxaloLwmx COOTHOLIEHNE PACCTOSHMNIA N3MEPEeHUS:

D To4ku 3amepa MM

D16 D170

testo 826-T2 / -T4

PaccTosHue namepeHms k Touke 3amepa 3:1

PaccrosiHue n3mepenus Mm




We measure it.

- | laser

10:1 KoapduuueHT BU3MpoBaHus
D 516_MM
D216 n_ngnd__.—--""___;'ﬁ"l
D116 M7 L
D66MM - I‘ \ || |
[l
[
oo - | testo 830-T1
1 InasepHblit nyy ahs |
\METKN TO4KM mmgﬁa | | |
Ay V) |
— \ |
| T
2000 MM > |
5000 mm g
D 433 Mm
12:1 KoaddpuumeHT BusmpoBanus
D 16 mm l'
|| | |
|| | | | 2 LwaaL:pHux ny4a ans MLTKM
~ IQI [ [ townzamepa | | testo 830-T2
e — \jll |I |
— - || I|
1000 v — \/
A\
2000 w T~
5000 -
30:1 KoapduumeHt BuaupoBatus
D 100 mm
D 68 Mm -
D 16 M D 36 MM o T
D18,MMD2|4MM) | _.{-,L‘l !
=y U W)
i == — testo 830-T4
700 Mm |
1000 mm
1500 mMm 2000 um ‘
D 119 mm
50:1 Koapdpuument Busmp D 86 1 D 100 mm
MM -
D 24 Mm
testo 835

5000 MM
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D 20 Mm

D 279 mm
W3mepenne Ha anuHHOM ¢okyce D 130 Mm —

—

sl “““hll-hﬁ__ U
- - —_—
2000 wm - -

5000 Mm

10000 mMm

D 20 Mm

W3mepenue Ha kopoTkoM ¢okyce

D263MM_._-*’
DistwM_ ——
D1MM /"m

D 543 mm

—_
| - “U
600 MM |

v

1000 mm

2000 mMm

BaxHoe npuMeyaHue o pa3mepe To4YKu 3amepa!

[IvarpamMmbl TOYek 3amepa, OToOpaxaemble B PyKOBOACTBAX MO 3KCmyaTtauuu npubopoB, 0ObIYHO
rOBOPST O Tak Ha3biBaeMoil Touke 3amepa 95%; aTo 03HauaeT, 4to 95% 3Heprum, KOHBEPTUPYEMOIi B

CEeHCope, BbIXOAMT U3 dHHOI0 Auana3oHa.

OpHako, BBMAY HEOOCTATOYHON YETKOCTM OTOOPaXeHWs, AuanasoH, KOTOPbIA BAMSET Ha pe3ynbrar

13MepeHus (Iaxe HEMHOrO0), Ha caMoM fiene, bonbLue.

Heobxomumo Y6e,[I,VITbCFI, 410 0OBLEKT U3MepeHna Bceraa GonblLe, Yem TouKa 3amepa, ang 1oro 4YTOObI

130exaTb HeXenaTeNbHbIX BAMSHWIA Ha pe3ynbTat USMEePEHUS.

Yem Oonblle pasHuLa B Temnepatype mexay OObeKkTOM U3MEPEHUs U OKPYXalolei CPenoii, Tem

Gonblue BAVSHUE Ha pe3yNbTaT U3MEepeHus.
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We measure it.

4.2 PeweHue pa3Ho00pasHbIX M3MEpPUTENbHbIX 3aaa4

o M3MepMT6ﬂbele 3aA4ayu - NpPocTbie B peLueHnun:

I/I3mepeH|/|e Temnepartypbl BCEX HEMETA/TUYECKUX KOMMOHEHTOB U I'IOBGpXHOCTGI7I, OpraHn4yecknx

MaTepuanoB, TakUX KakK KPacku 1 KPaCuUTenu, 6ymara, nnacTuK U pesnHa, apeBecuHa, CUHTETUYeCKne

matepuanbl, NPoAOBOJIbCTBUE, CTEKIO, TEKCTWUIIb, MUHEPAJTbI, KAMEHb U T.4.

[ins uamepeHus Temnepatyp 06bLEKTOB AaHHOI rpynnbl HET He0BX0AMMOCTY NPUHUMATb CrieLMaNbHbIE
Mepbl. KoaddULMEHT U3Ny4eHs [OCTATONHO BLICOK, 00bIYHO NpnbanautensHo 0.95, 1 He n3MeHsieTCs

B TEMMEepaTypHOM auarnasoHe.

° M3MepMTEIIbHI:Ie 3aa44 - CJIOXKHbIE B PeLUeHUn:

N3mepenue Temneparyp MeTanos C ApkuMu OTpaxatrownmMm noBEPXHOCTAMU, USMEHEHUEM CTPYKTYPbI

NOBEPXHOCTN, HAMNp. 13-3a PXaB4uHbI.

PewwaTb JaHHYIO M3MEPUTENbHYIO 3334y HE0OX0AMMO, TONbKO COONIOAs CreLManbHbIX YCIOBUIA.
KoadpduumeHT nanyyeHnst n3BecTeH TONbKO Ha ONPENENEHHOI LMPUHE CMEKTPa CurHana.
3HaueHnst n3ny4eHns Manbl U KONebMIoTCs B 3aBUCMMOCTM OT AXana3oHa Temneparyp.

= BT1om cly4ae ec/iv HeBO3MOXHO M3M01b30BaTb KOHTAKTHbIE TEPMOMETPbI, TO NPKU OECKOHTaKTHOM

U3MEPEHUN Temnepartypbl K 06beKTy M3MeEPEHUA CheayeT NPUMEHATL CreunanbHble NOKPbITUA,
Takue Kak Hanp. Kpacka, MacyigaHasa nneHka, unn camoknetowanca njieHka ¢ onpe,ueneHHoﬁ
U3NyyaTeNbHOM CNocoBHOCTbIO.

° Mamepwrenbuble 3a[a4y - peweHue npu ycnosusx:
Marosas NOBEPXHOCTb METAIOB 1 NPO3PaYHbIE MNNEHKU.

IuddepeHumanma nonxHa npoBoaMTLECA B 3aBUCMMOCTY OT TOMO, KakuM 00pa3oM HeobxoauMo
PELIMTb U3MEPUTENbHYIO 3afiady.

= Onpepenute K03GOUUMEHT M3NYYEHUS G MOMOLLBIO KOHTAKTHOrO TEPMOMETPA MM NPUMEHUTE
cneLyanbHbIe MOKPbITUSE C ONPeaeNeHHOl M3NyyaTebCKoid CnocoGHOCTHIO.

Mpumeyanue:

OueHb BaXHO, 4TOOLI CaMOKMIEIOLAsCs MieHka MOrNa Nerko nornowiarb Temneparypy obbekTa
M3MEPEHNS; 3TO rapaHTMPOBaHO B CNy4ae MPUMEHEHUS C 0OBEKTaMI C XOPOLLEN TEMNOEMKOCTbIO
(GonbLuas Macca) 1 XopoLLei TePMONPOBOAMMOCTbIO, Hanp. MeTaaMM.
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MpuMepbl GECKOHTAKTHOrO U3MEPEHNs TemnepaTypbl:
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1 Wamepenuns Ha TpyGonposonax n3s
nBXx

— Temneparypa npubnus. +25 °C
— KoadpduumeHt nanyseHus nnactuka 0.84.

WneansHo ang texHonorum VK namepenus.
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2  W3mepeHue Ha KOXYXe U3 NIYKEHOro
Xenesa

— Temneparypa npubnus. +38 °C

— KoacdbpuumeHT nsnyyeHuns nyXeHoro INCTOBOro
xenesa 0.05

MpuMeHsiTE NOKPbLITUE, YBENNYMBAIOLLIEE
U3NyyaTenbHYIo CNOCOBHOCTb, Hamp. Kpacky uim
CaMOKNEIOLLYOCS NNEHKY, UK NPOBOAUTE
M3MEPEHUS KOHTAKTHBIM TEPMOMETPOM.

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




3 W3mepeHns Ha OLMHKOBAHHbIX
BbIXOAAX BO3AYXOBOLOB

— Temneparypa npuonua. +24 °C
— KoadpduumeHt nanyyeqns umnka 0.23

MpuMeHUTE NOKPLITUE, TAKOE KaK Kpacka Unu
CaMOK/IEIOLLASCS MeHKa UK UCNoNb3yiTe AN
CpaBHEHWS! KOHTAKTHbII TEPMOMETP.

Mpumeyanue: Boibupaiite KOMOMHUPOBAHHBIN
M3MepUTENbHbIA Nprbop

4 Wsmepenus npu yknaake achanbra
— Temneparypa npubnus. +24 °C
— KoadpduumeHT nanyyeqns acoansta 0.93

N3amepenna nposoasTcs 6e3 npobnem.

5  Wamepenue Ha kupnuuHoii cTeHe
— Temneparypa npuénua. +21 °C

— KoaddpuumeHT nanyyenmns kupnuya, (KpacHblii)
0.93

N3mepeHus npoBoasTcs 6e3 npobnem.

6 Wsmepenus Ha BbITSXKAX
(okpalueHHbIX)

— Temneparypa npu6nu3. +24 °C

— KoadduumeHT n3nyyeHmns LmHKa (OKpaLLeHHbIN)
0.96

N3meperms npoBoasTcs 6e3 npobnem

7 WamepeHuns Ha 3NEKTPUYECKMX
BbIKNIOYATENsX

— Temneparypa npubnu3. +20 °C
— KoadduumeHt nanyyequs 0.85
N3mepeHus npoBoasTcs 6e3 npobnem.

We measure it.

8  Wamepenue Ha anekTpryeckux
wkadax (KOHTaKTopax)

— Temneparypa npubmus. +74 °C

— KoapdpuumeHT nanyyequs nnactuka 0.92

BHumaHue: M3mepeHure nposoauTe Ha
MOBEPXHOCTU MNIaCTMKa, a He Ha MeTane!

9  M3mepeHnus Ha Kopnyce NOAWMNHUKA
(okpalueHHoro)

— Temneparypa npubnu3. +68 °C
— KoaddpuumeHT uanyyenms yepHoi kpacku 0.93

N3mepeHns nposoaatcs 6e3 npobrem.

10 Usmepenus Ha nnacTuHe paguaropa
3NeKTPUYEecKoro MoTopa

— Temneparypa npubnus. +50 °C

— KoadpduumeHT nanyyeHus 3eneHoii kpacku 0.93

WN3mepeHuns nposoasaTcs 6e3 npobrem.

11 W3mepenns nponykTos Ha
XOJNIOAUNLHOM KOHBelipe

— Temneparypa npu6nus. +8 °C

— KoadpuumeHT nanyyeHns nuLieBbIX NPOLYKTOB
0.95

WN3mepeHns nposoasaTcs 6e3 npobem.
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12 WUsmepenuns Ha Tennoo6GMeHHMKaX
— Temneparypa npubaus. +10 °C

— KoadbpuumeHT usnyyeHus KOHOEHCUp. BOAbI
0.93

Mpumeyanue: V3mepeHus yepes koHaeHcar
U NPpUMEHeHe NOKPLITUA C BbICOKOM
u3nyyaTenbHoii cnocobHOCTHLIO.

13  WU3amepenus Ha Gnoke asuratens
— Temneparypa npu6nu3s. +100 °C

— KoapuumeHT nanyyeHms anioMuHns, CUIbHO
okucneHHoro, 0.2

lMpumMeHsiiTe B KAYECTBE NOKPHLITUSI MACIISIHYIO UMK

CaMOKJIEIOLLYIOCS MIEHKY, Tak 4ToObl € > 0.9.

14 Wsmepenus Ha ycTaHOBKe
oXnaxgeHus

— Temneaptypa npubnus. +36 °C

— KoaduumeHT usnyyeHus oKpaLLeHHoro incTa
metanna 0.92

N3mepenns nposopsTcs 6e3 npobnem.

15 Wamepenus Ha wnHax asToMo6UNS

— Temneparypa npu6nus. +40 °C

— KoadpduumeHT nanyseHus markoi pesutbl 0.86

M3mepeHus nposoastcs 6e3 npobnem.

16 WUsmepeHus Ha BbIXOAAX AYXOBbIX
wkados

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

M3mepeHus npoBoasTcs 6e3 npobnem.
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17 WamepeHus Ha GNyopeCLEHTHbIX
namnax

— [pu Temneparype +42 °C

— KoadppuumeHT uanyyeHmns ctekna, rnagkoro
0.92-0.94

WN3mepeHns nposoasaTcs 6e3 npobiem.

18 WN3mepenus Ha okpaweHHbIX Tpy6ax
— Temneparypa npubaus. +10 °C
— KoadpduumeHT nanyyeHus ronyboii kpackn 0.94

W3mepeHus nposoasatcs 6e3 npobem.

19 W3mepeHns Ha OLIMHKOBAHHbIX
BbIXOAAX BO3AYXOBOJOB

— Temneparypa npubnua. +38 °C
— KoadpdpuumeHT nsnyyequs umHka 0.23

[TpumeHnTe NOKpPLITUE, Takoe Kak kpacka uin
CaMOKJIEOLLIsACS NIEHKA WK UCNONb3YITE NS
CPABHEHMSI KOHTAKTHbIA TEPMOMETP.

MpumeyaHue: Buibupaiite KOMOMHUPOBAHHbIi
“3MepuTeNbHBIF Npubop

20 W3mepenus Ha TpaHchopmaTope
(okpatueHHOM)

— Temneparypa npubnus. +70 °C

— KoabduumeHT nsnyyeHms kpacku
TpaHcdopmatopa 0.94

N3mepeHuns nposoasaTcs 6e3 npobrem.



We measure it.

Mpumepbl NPpUMEHEHUN:

CexTop “MpOoMbILLNEHHbIX NPUMEHEHNA”

® BhisiBNieHUe Ype3MepHO BbICOKMX Temneparyp Ha
pacnpenenuTenbHbIX WUTaxX, N3MEePeHns Ha
3NEeKTPUYECKUX CXeMax, Hanp. pesucTopax,
TpaH3MCTOPaX, SNEKTPOHHbIX CXEMaXx U T.A.

ﬂpumeqauue no NPUMEHEeHUI0:

— Touka 3amepa / PaccTosHue usmepeHus

— MpoBoauTe M3MEPEHMS HE Ha IPKWX MOBEPXHOCTSIX (OHM
0TpaxaloT TemrepaTypy OKpyXatoLLeii cpefibl), a Ha NnacTuke ¢
£-ycTaHoekoi 0.95.

Mpumeyvanue:

Tpebyetcs UK nameputensHblii nprbop ¢ Manoii Toukoii 3amepa
(Hanp. testo 845-1, testo 830-T3).

® /iamepeHue TemMnepaTypbl B CUCTEMAX OXJIaXAEHUS

npumeqauue no NPUMEHEHUI0:

— Touka 3amepa / PaccTosiHme u3mepenns

— [poBoauTe U3MEPEHUS Ha NMOBEPXHOCTSIX C BbICOKOM
U3NyyaTenbHOM CMOCOBHOCTBIO (HANP. OKPALLEHHBIX
MOBEPXHOCTSX)

Mpumeyanue:

9 Mpumensaiite npubop M3MEPEHNA C Manoit TOYKON 3amepa Ha
60MbLLIOM PaCcCTOSHMM C GYHKUMEN KOHTAKTHOrO TepMOMETPa
(Hanp. komnnexT testo 830-T4 unn 825-T4).
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® [IpoBepka M perucTpaums JaHHbIX
Temnepatypbl Ha reHepaTopax ¥ NPUBOJaXx,
OU3enbHbIX 6/10KaX, BbIMYCKHbIX
KOJIeKTopax.

MpumMeyaHue No NpUMeHeHHMIo:
— Touka 3amepa / PaccTosiHue n3mepeHns

— [lpoBoayTe n3MepeHns Ha NOBEPXHOCTSIX C
BbICOKOIA M3Ny4aTesbCKOiA CNOCOOHOCTBIO UM Hanp.
MOBEPXHOCTAX MOKPbITbIX MAC/SIHHOW MEHKOVA.

MpumevaHue:

lMpumeHsiiTe namepuTenbHbIA MPUBOP C Manoil TO4Koi
3amepa Ha 60/bLLIOM PacCTOSHUN 1 C dYHKLME
KOHTaKTHOro Tepmometpa (testo 830-T2/-T4, 845).

cpepncTBax, Hanp. “OnpepeneHue neperpeea
KOJNIecHOiA GyKCbl” Yepe3 usmepeHne Temneparypbi
NOKPbITUS OCHU.

MpumeyaHue:

MpuMeHsiiTe M3mMepuTesbHbIA NPUBOP C Manoi To4koM 3amepa
Ha 6onbLUoM paccTosHum (testo 830-T2/-T4, 845).



We measure it.

Cextop “OTonneHune, BEHTUNALMS W XONOAWUNbHbIE CUCTEMbI”:

® KoHTposb TeMnepaTtypbl Ha BEeHTUNALUOHHBIX BbIXOA4AX.

I'Ipumetlauue K MPUMEHEHUIO:

— MMpoBoavTe M3MePeHHe He TemnepaTypbl Bo3ayxa, a
TeMNepaTypbl BEHTUNALIMOHHBIX PELLETOK.

— He namepsiite Temnepatypy 6eCLBETHbIX METaIIOB.

— He npoBoauTe n3MepeHns Co CNLLIKOM Maoro pacCToHNA OT
TOYKM 3amepa.

® KoHTponb Tennonepegayn B NOMELLEHUSX.
MpumeyaHme K NPUMEHEHMIO:

— WamepeHus npoBoasiTcs Ha 060X, APEBECHHE, LUTYKATYPKE,
OKpALLEHHbIX pamMax OKOH 1 CTEKNE, TaK Kak AaHHble
MaTepuabl UMEIOT U3Ny4aTesbHYI0 CrocobHOCTb Mexay 0.9 u
0.95.

— W3mepsiite Temnepatypy HEMoKPbITbIX METAUINYECKIUX PAMOK
KOHTaKTHbIM TEDMOMETPOM MW NPUMEHSIIATE CreumanbHoe
MOKPbITIE, YBENMYMBAIOLLIEE W3Ny4aTeNbHYI0 CNOCOBHOCT.

Mpumeyvanue:

Bbibupaiite namepuTenbHbIiA Nprbop ¢ Manoii To4Koi 3amepa 1
OOMbLUIMM PACCTOSHUEM, C YHKLIMEI KOHTAKTHOIO N3MEPEHMS,
Hanp. KOMOMHMPOBAHHBI M3MepUTENbHBI Npubop (testo 830-
T2/-T4, 845).

° KOHTpOJ'Ib TeMmnepartypbl TeNJION30a9LUN B
NOoMeLLeHUN.

I'Ipumeqauue K MPUMEHEHUIO:

— He namepsiite Temnepatypy 6€CLBETHbIX METANIIOB.

— [NpoBepbTe pasHble KO3POULMEHTHI M3NYYEHNS.
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06wue cdepbl NnpUMeHeHUi

® Jina 3awmThl OT OTrHS

ﬂpumeqauue K NTPUMEHEHUIO:

- — He nposoauTe n3meperns Ha ABepsix 13 GeCLBETHbIX
MEeTaIIoB.

“_

i
x Mpumeyvanue:

Wcnonb3yiite KOMOMHUPOBAHHBIA U3MEPUTENBHBIA NMPUOOp
(Hanp. komnnexT testo 830-T2 nnn 825-T4).

" @ BbICTpble U3MEPeHUs Temnepartypbl npu
| cTpouTenbCTBe [OPOr Ha OTKPbITOM BO3AYXeE.

~ TNpumeyaHue K NPUMEHEHMIO:

— O6patuTe BHUMaHKe Ha paspeLLeHHyio pabouyto
TeMneparypy npubopa

— Touka 3amepa / PaccTosiHme u3mepexns

— [Npunbop nomxeH BbITb HACTPOEH HA TeMnepaTypy
OKPYXatoLLLEN cpefpl.

— Tonbko 13mMepeH1e TemnepaTypbl MaTepyuanos ¢
BbICOKOIA M3Ny4aTeNbHOI COCOBHOCTbIO, HAMp.
“xonofiHoe paccesiHHoe HebecHoe U3nyyeHne” npu -
50...-60°C saBnsieTcs nomexoii uamepenns. BoamoxHa
3alLMTa OT M3NYYEeHNs C MOMOLLBHO 30HTA.

MpumeyaHue:

MpumeHsiATe NprbOpP N3MEPEHNs C Maoii TOUKON 3aMepa
Ha 60NbLIOM PACCTOSHWM C BYHKLMEN KOHTAKTHOTO
TepMOMeTpa.
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We measure it.

® [lpu MHCNEeKuMU TeMnepaTypbl NULLEBbIX NPOAYKTOB
MpumeyaHue K NPUMEHEHMIO:

— BeCKOHTaKTHbIA CNOCOD MPUMEHSIETCS NPK U3MEPEHUM
Temneparypbl NOBEPXHOCTH.

= B cnyyae KpUTUYECKMX 3HAYEHMIA, NPOBEPSNTE JaHHBIE C
MOMOLLbIO KOHTAKTHOTO TepMomeTpa!

— Touka 3amepa / PaccTosiHue nsmepeHus

— MMpnbop ponxeH ObiTb HACTPOEH HA TEMMNEPATYPY OKPYXaloLLEi
cpeqbl.

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

— Ecnu npopaykThl noMelLeHbl B KapTOHHbIE KOPOOKM, OTKPOiATe
KOpobKy 1 U3MepsiiTe TeMnepaTypy yrnakoBKy.

— Mpw n3mepeHnM NPOLYKTOB, 3aneyaTaHHbIX B MIEHKY
“3MepsieTcs Temneparypa nieHku. Tem He MeHee, NpoBoauTe
M3MEepEeHNs B MECTax HEMoCPEACTBEHHOTO KOHTAKTa MIEHKM G
npoayKTamu.

— He npoBoanuTe U3MepeHusa npu BO3HNKHOBEHNN NMOMEX.

Mpumeyvanue:

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

o YCTaHOBKA TOYKM KOMMYTaLMK GUMETANNMYECKNX YCTPONCTB Yepes M3MepeHre TemMneparypbl
JBVXYLLIEr0 BHYTPEHHETO A3bl4Ka B TEMNOBOM MOTOKE.

o MOHUTOPUHT TeMMepaTypbl B CUCTEMAX OTOMEHMS, OCYLUKW MK NPOLLECCE IAMUHUPOBAHYS.

e /3mepeHue TemnepaTypbl ABVXYLMXCS PE3MHOBLIX LUKH 3arpyXeHHOro TPaHCTIOPTHOTO CPECTBa.
MOHUTOPUHT HEBEPHOIA TEMMEpaTYPLI MaTepuana 13-3a HepaBHOMEPHOTO Harpesa.

e [3mepeHne TemnepaTyphl B NPOLIECCAX OCYLIKM 1 iedopMaLi npu NPOU3BOACTBE NacTuka.
o M3mepeHns Temneparypbl B MEULIMHE NPK IMArHOCTUKE W TEPANeBTUHECKOM KOHTPONE.

o O6HapyXeHue yTeyeKk B OTOANEHHbIX IMHUAX OTOMEHUS MYTEM U3MEPEHIS YBENNYEHUS
TeMMepaTypbl NOBEPXHOCTY MOYBbI.

4.3 lpyrue npaktnyeckue COBeTbl:

o UK namepurenbHbie npudopbi:
MnacTMmaccoBble BOJIOKHA M NpoBOAA

TPYAHO U3MepuTb NUPOMETPUYECKH, TaK Kak 00bIYHO OHM 0YEHb TOHKKE, TeM CaMbIM MeHbLLE, YEM
noJie U3MepeHnsd 1 MOryT BblCKa/lb3bIBaTb U3 NMOJIA N3MEPEHNS BBy HETOYHOIO YKa3aHUA Ha HUX.

= M3MepsItoTCs ¢ NOMOLLBH: YaCTUYHO GUKCMPOBAHHBIMM NPMOOpPamm, MHaye noTpedyeTcs
NpUMeHeHne cneuuanbHbIX I'Ipl/lﬁOpOB, He N3MepsatoTcs C MOMOLLIbIO U3MEPUTENbHbIX I'Ipl/l60p0B
Testo.

MpupopHbie 06bEKTDI

Ha OTKPbITOM BO3/YXe, TakMe Kak BOfia, KAMHM, NO4Ba, Necok, PacTeHus, APEBO U T.. UMEIOT
k0adduLmeHT nanyyenns mexay 0.8 n 0.95 B cnekTpanbHoM aranasoHe mexay 8 u 14um. Ecnm
M3MepEHUs NPOBOASITCS HA OTKPHITOM BO3/yXe, HEOOXOAMMO MPUHSTL BO BHUMAHME “XONOLHOE
paccesHHoe HebecHoe 13nyYeHne” B cnyyae Manoit U3nydatenbHoin cnocobHocTu. [JaHHoe
“okpyxatoLee n3nyyeHne” JomKHO ObiTb 61M3KMM K TEMNEpaTYpe BO3AyXa. T0 JOCTUraeTcs 3almToN
OT MELLIAOLLEro U3My4eHus), Hanp. C NOMOLLbIO 30HTa HAfL, TOYKOIA 3amepa.

= W3mepsitotcs ¢ nomotubto UK nameputensHbix npubopoe Testo.
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We measure it.

Crexno u kBapy,

VIMEIOT BbICOKMIA k03dduumeHT nanyyeqns npubnus. 0.95 n 0.98 npu anuHe BonHbI 6onblue 8um. He
nponyckaioT MK uanyyenue, T.e. U3MepSeTCa TeMnepatypa OKOHHOMO CTeka.

= W3mepsitotcs ¢ nomolwbio MK uameputensHbix npubopos Testo.

MnacTtuk

uamepsietca B anana3oHe Temneparypsl o1 +20 °C go +300 °C Bo Bpems NpOLECCOB OCYLLKM U
nedopmaLym, Hanp. NPeccoBaHms, KanaHaPUPOBaHUSI, FYBOKOIA BbITSXKM 1 T.1. KoadpduumueHT
U3Ny4YEHMs NPAKTMYECKM BCEX NNACTMACcCOBLIX M3aenuit paseH ot 0.8 go 0.95 u, noatomy,
TeMneparypy Matepuana nerko U3MepuTb.

= M3mepsiotcs ¢ nomoLbio MK nameputensHbix npubopos Testo.

Mpo3payHbie NIeHKn

NPV ONPEAENEHHOI AVHE BOMHBI CYLLECTBYET XapaKTEPHbI Avana3oH MOrfoLLEeHNs, Ipy KOTOPOM
bakTop npoxoxaeHus peanbHo Mai. Mpu Manom koadduumente otpaxenus (0.05...0.20),
u3nyyarenbHas CnocoBHOCTb 04eHb BbicoKasi. CreayeT OTMETUTb, YTO CTEMEHb NPOXOXAEHNS U
KO3OULMEHT U3NY4EHNS 3aBUCAT OT TOLLWMHBI MIEHKW. YeM TOHbLLE MNEHKA, TEM HUXE KOIDPULIMEHT
u3nyyeHus. ToHkue nnexkn 0bbiHO nponyckaioT MK nanyyeHne, noaToMy npuMuUTE BO BHUMaHWE
BHELLHME M3MYyYeHNs.

= W3amepsitotcs ¢ nomolubto MK nameputensHbix npubopoe Testo.

Fopsiume rasbl M OroHb

SIBASIOTCS “0ObEMHLIMW U3Ny4aTeNsiMn 3HEPTN C BLIOOPOUHBIMU CBOVCTBAMM U3Ny4eHUs”. 30€eCh pevb
He MIET 0 TOYKE 3aMepa, Tak Kak 3Ha4YeHue CpeaHel Temneparypbl HE0OXOAUMO ONpeaensTb, NPOBOAs
“3MepeHus 061acTy BHYTPW NiameHn orHst. Ha JaHHOe 3HauyeHe 3a4acTyio BAMSIET CTEHKM NEYM Ui
rasbl.

OroHb 1 ropsiume rasbl, TakXe kak U Npo3payHble MaTepuasbl, U3NY4aoT SHEPTUIO B ONPEAENEHHbIX
CreKTpasibHbIX AvanasoHax, Hanp. B auanasoHe okono 4.3um (CO, ananasoH).

=> V13MepsaIoTCs C MOMOLLbIO CrieLmanbHbIX NPMOOPOB.
= He n3mepsiotcs ¢ nomowbio MK namepurensHbix npubopos Testo.
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o MoBepka v kanuGpoBka

[lnq noBepkm 1 kanMbpoBKM NMPOMETPOB U3NyyeHus Tpebyetca N3nyyatens yepHoro Tena. B npouecce
KaMbpoBKM HEOOX0AMMO YOEAUTLCS, YTO COOTBETCTBYIOLIEE MONEe AN W3MEPEHUS TEPMOMETPOM
M3NYYEHNst MEHBbLLE, YeM OKHO M3nyyaTens YepHoro Tena.

B cnyyae nOCTOSHHO YCTAHOBNEHHOTO Koadduumenta wuanyyenus (Hanp. 0.95), otobpaxeHue
KOHBEpTUpyeTca B € = 1.

o KoadpduumeHT nsnyyenus

OwmOKM U3MEPEHIUS MOTYT BOSHUKHYTb JlaXe Npy NpaBUbHON YCTaHOBKe koadduLiMeHTa uanyyeHus!

C k03 PULMEHTOM M3Ny4eHns MeHbLLE 1, 3HaYEHME M3MEPEHMS SKCTPAMONMPYETCS HA OCHOBE
Temnepartypbl Npubopa = okpyxaioweil TemnepaTypbl.

— Ecnn Temnepatypa npubopa He COOTBETCTBYET OKPYXatoLLel TeMnepaType, To KOPPEKTMPOBKa
koadduLmeHTa n3nyyerns npubopom GyaeT NpoBeaeHa HEBEPHO.
Takum 06pa3oM, ecnv Temneparypa npubopa Hixe, To pe3ynbTar u3MepeHus OYaeT CULLIKOM
BbICOK 11 HA060pOT.

—  Ecnu nHamBuayanbHbie TENNOBbIE WN XONOAHbIE U3NYYaTen (Hanp. HarpesaloLLyue SNeMeHThI,
NaMmnbl, YCTPOCTBA OXNAXAEHUA 1 T.[1.) OTPAXalOTCs HA MOBEPXHOCTY 06LEKTA U3MEPeHUs, Toraa
[AHHOE U3NyYeHne He COOTBETCTBYET OKPYXaloLLei Temnepatype = Temneparype npuoopa. Takum
00pa3oM, KOpPeKTUPOBKa koadduLmMeHTa unydarens nprbopom GymeT HeBEPHONA.

YcTpaHeHue owmbku: Hakpoiite fJaHHbIe M3nyyateny Hanp. KapToHHoI kopobkoid. OHa nornoTuT
MELLAIOLLIEe M3Ay4EHNE W BbIMYCTUT CBOE COBCTBEHHOE = OKPYXAIOLLas Temneparypa.

40



We measure it.

4.4 Utorn: KoHtakTHOe nnu 6eCKOHTaKTHOe uaMmepeHue?
— PekomeHpaumm komnauum Testo

BeckoHTakTtHoe UK uamepenue temneparypbi

1) WUpeanbHo noaxopuT ans u3amepeHuin Temneparypbl NOBEPXHOCTEN:

a) Marepuanos Hi3KOI TENNONPOBOLHOCTM, TakMX KaK Kepamuka, NnacTMacca, pesuHa, ApeBecuHa,
bymara, 00ou, LTyKaTypka, TEKCTUb, OPraHUYECKMe MaTepUabl, MULLEBLIE NPOIYKThI.

N3mepuTenbHblid nprbop NpoBoauT U3MepeHus 6e3 kakoro-nmbo BO3nencTBIS Ha 0OBLEKT N3MEPEeHUs.
MK nanyyeHue obbekTa M3MepeHusi IMEET BCEraa OfIHY W Ty Xe CKOPOCTb, a Takke HE3aBUCUMO OT
TENOBOr0 U3Ny4eHMs.

b) Martepunanos ¢ BbICOKOI M3ny4aTeNbHON CMOCOOHOCTbIO, HANP. MaTepuanoB HIU3KOM
TENNONPOBOAMMOCTY (CM. NMYHKT “@”), TakoB, KPACOK, CTEKNa, MUHEPAIOB, MAMTOK, KAMHEA, CMOJbI
1 BCEX HEMETAIMYECKMX MATEPUAIOB.

B maHHOM cnyyae npaBunbHO YCTaHaBMMBaTb KO3POULMEHT nanyyeHus Ha 0.95 (T.e. Tonbko 5 %
OKPYXaIOLLEro U3ny4yeHnsi OTPXAETCs OT NOBEPXHOCTM M3MepeHus). OwmnbKM n3MepeHmsi, BOSHUKLLME
13-3a U3NY4EHNS JPYrUX UCTOYHMKOB M OTPAXEHHBIX MOBEPXHOCTbIO, HE3HAYUTENBHBI.

C) [Buxywmecs KOMMOHEHTHI (Mpu YCIOBMM YTO MaTepuas UMEET BbICOKUIA KOIPOULMEHT n3nyyeHns
WM MOXHO YCTaHOBMTb OMPEeAENneHHbI KoaddULMEHT) Hanp. Npu NporoHke Gymaru,
BPALLAIOLLMECS LUINHDBI, OKUCNEHHBIE CTaJIbHBIE KOMIMOHEHTBI, Ha JIMHA KOHBEepa.

d) KomnoHeHTbl, TpebytoLme HECKOHTAKTHOTO M3MEPEHNS, HaMp. CBEXEOKPALLEHHbIE YacTy,
CTEPUIIbHbIE KOMMOHEHTHI MK arPeCCUBHbIE CPefbl, KOMMOHEHTbI NOJ, HAMPSXXEHWEM, Tak1e KaK
3NEMEHTI ANEKTPOHWKM, 3NEKTPOHHBIE LUMHbI, TPAHCHOPMATOPHI.

e) Manble 1 NerkoBeCHbIe AETaNM, Hanp. KOMMOHEHTbI U BCe 00bEKTbI U3MepeHud, npu namepeHnn
KOTOPbIX KOHTaKTHbII 30H[, U3BNEYET CINLLIKOM MHOMO 9HEPruun, 4To CTaHeT I'IpI/I‘MHOI\/'I HEBEPHbIX
[aHHbIX U3MEpPEHUS.

Bam Heobxoaumo ybeauThes, YTO TOYKa 3aMepa M3MEpUTENbHOMO Nprbopa MeHbLLE, YeM CaMm 00bEKT
uamepeHus!

2) Mopxoaut npu ycnosusx:

Oxcumabl METaNNoB, Tak kak OHW UMEIOT U3NyyaTeNbHYI0 COCOBHOCTb, KOTOPast 3aBUCUT OT (akTypbl
noBepxHocTU 1 Temnepatypbl (mexay 0.3 1 0.9).

B naHHOM cnyyae Bbl MOXETE MPUMEHWTDL MOKPLITUE C ONpeaeneHHbIM KO3QPULIMEHTOM U3Ny4eHns
(Hanp. camoknetoLasics nnexka testo, Ne 3akasa 0554 0051, kpacka Unu Macno) UK oNpeaenuTb ero
C NMOMOLLbIO CPABHUTESLHOMO M3MEPEHNST KOHTAKTHBIM TEPMOMETPOM.
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3) He nopxogut png namepeHus:

becupeTHbIx MeTannoB (koadbuumeHT unyderust meHee 0.1; 7.e. bonee yem 90 % oKpyxXatoLLEero
W3JTy4eHIsl OTPAXAETCS HA MOBEPXHOCTU 0OBbEKTA U3MEPEHNSI), I KOTOPbIX HEMb3st NMPUMEHMUTD
CPe[CTBa, MOBbILIAOLME U3NYYATESbHYI0 CMOCOBHOCTb, HAMP. CAMOKIIEIOLLYIOCS MEHKY, Kpacky Uiu
Macno. B 3TOM Cry4ae MOXHO 0X1aaTh BLICOKYIO CTENEHb OLLIMOKM, Bbi3BAHHYIO BHICOKUM YPOBHEM
OTPaXeHWsi OT MOBEPXHOCTM 0ObEKTA M3MEpPEHHs.

TuNUYHLIE U3MEPEHUS IO KOHTPOJIIO TEMNEPaTypbl ¢ ucnonb3oBaHrem UK cnocoba namepeHmii B
MPOMBILLNIEHHOCTH:

— [eHepartopsl, NpUBOEI, arperartbl

— Kopnyca noawumnHukos

— PacnpepenutenbHble WuThl

—  OneKTPOHHbIE CXEMb

— YcTaHOBKa TOYKM NEPEKIIOYEHNS BUMETANANYECKMX YCTPONCTB

— TennoBble YCTAHOBKM, MPOLIECCHI OCYLLKMA W IAMUHMPOBAHNS

— Bpawatowmecs pesnHoBbIE LKHBI

— [nactMacca B npoueccax ocyLuku 1 aedopmaumn.

TunUYHbIE U3MEPEHUS MO KOHTPOJIIO TeMNepaTypbl ¢ ucnonb3oBaHreM UK cnocoba namepeHmii B
MOMELLEHMSX/CMCTEMAX KOHAVLIMOHUPOBAHNS BO3AYXa:

— Bo3smyxoBozpl

— Tennosble NOTOKM U TEMNOU3ONALMS B NOMELLIEHNSX

— Jlokanu3aups cnabbix MECT U30NSLIMN.

Tunnynble npumereHus VK n3mepeHus B ccTeMax OTOMJIEHUS:

N3mepeHus Ha NoBEPXHOCTSIX:
— PanuatopoB, OKpalleHHbIX TPyD CUCTEM OTOMNEHUS

— T1onoBbIX NOKPbITUIA, IPEBECUHbI, MPOOKW, MANTKY, FPAHITA, TAKXE KaK U HA HEOTAENaHHO
MOBEPXHOCTU CTEH /191 NIOKan3aLm Tepmobymarm.

TunuyHble npumenennst UK namepenmns npu KoHTpose Temneparypbl NULLIEBbIX NPOAYKTOB:

— bBbicTpas npoBepka npum npuemke TOBApPOB WK B HU3KOTEMMEPATYPHBIX NPUaBKaX.
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We measure it.

KoHTakTHOE M3MepeHue Temneparypbl

1) UpeanbHo nogxoaut ans M3amepeHus Temneparypbi:

a) OOBEKTOB C rMaAKMMM MOBEPXHOCTAMM W XOPOLLEI TENNONPOBOAHOCTbIO, Hanp. Bce MeTabl. B
[AHHOM Cllyyae, KOHTaKTHOE u3mepeHie 0bbluHO Gonee TouHoe, Yem MK namepeHme.

b) OnpepeneHne BHYTPEHHEN TeMNEPATYPbI XWUAKOCTEN U NULLEBLIX NPOLYKTOB.

2) MopxoauT npw ycnosusx:
a) M3amepeHns 06bEKTOB C HU3KOW TEMNONPOBOAHOCTLIO (Hanp., cM. UK namepenue)

30H, KOHTAKTHOTO M3MePEeHUs CrocobeH 0TobpaxaTb KOPPEKTHbIE JaHHbIE TEMMepaTypbl, B TOM
C/yyae ecnu He cpasy NpUHMMAET TemnepaTypy 06bekTa namepeHus. B cnyyae ¢ 06beKTamMu ¢ HU3KOIA
TEeNnnonpOBOAHOCTLIO BO3HMKAET Npobnema U3MepeHms, a Bpemst HacTPOIAKM YBEMYNBAETCS;
M3MEepeHne HaYHeTCs TOrfa, KOraa 30HH NPUMET TemrnepaTypy 00bekTa UamMepeHus.

b) Manbix, nerkoBecHbIx aeTanei

B naHHOM Cnyyae KOHTAKTHBII 30H, U3BNEKAET TEMOBYIO SHEPTMIO U3 0OBLEKTA M3MEPEHUS,
CNEfoBaTEeNbHO, BAMSIS HA PE3y/bTaT M3MEpEHHS.

3) He nogxoaut ans uamepeHusi Temneparypbi:
— KomnoHeHTOB, TpebyioLmx GECKOHTAKTHOTO 3MEPEHUS (CM. BbILLE)
— [lBuXyLLmxcs 4acTeil.

TUNNYHBIE NPUMEHEHUS| KOHTAKTHOrO M3MEPEHMS B MPOMBILLIEHHOCTM:
—  WHCTpYMEHTHI As NpoLeccoB aedopmaumm

— [lpuBoAbl, peayKTOpbl, MOAWMIMIHUKNA

— Bce nosepxHocTn MeTannos

11 CPaBHUTENbHOE U3MepeHMe, TS TOrO YTOObI YCTAHOBUTb WU3My4aTeslbHYI0 COCOBHOCTb MOBEPXHOCTH
ans UK namepenus.

TuNnyHbIE KOHTAKTHbIE M3MepeHnud Nno KOHTPOJI0 TeMneparypbl B FIOMelJJ,eHI/IFIX/CVICTeMaX
KOHAWLIMOHNPOBaHUS BO3yXa:

—  BeHtunaumoHHble BbIxomb!
— [oBepxHOCTb CTEH.
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TUNNYHBIE NPUMEHEHUSI KOHTAKTHOTO M3MEPEHUS B CUCTEMAX OTOMEHUS:

— VamepeHus Temnepatypbl NOAAIOLLEii/06paTHOM IMHUIA Ha rONbIX MEAHbIX TPybax
— [posepka paouatopos
— Jlokanuaauusi NonoXeHus OTONUTENbHbIX TPYO B CTEHAX W nonax

TUNWYHbIE MPUMEHEHIS KOHTAKTHOTO M3MEPEHMS NPK KOHTPOE TEMMNEPATyPbl MIULLEBLIX MPOMIYKTOB:

— W3mepeHus BHyTpeHHeit TeMnepatypbl Npy KpUTUYECKMX TeMnepaTypax npoaykTa

Pe3lome:

Komnanus Testo B GoNbLUMHCTBE C/y4aeB PEKOMEHAYET UCTONb30BaTh GECKOHTAKTHbIN
UK TepmoMeTp U KOHTaKTHbIA TEPMOMETP B OAHOM KOMMAKTHOM U3MepUTE/IbHOM
npubope, 4eM MCNONb30BaTh pa3Hble NPMOOPbI C KOHTAKTHBIM U GECKOHTaKTHbIM
M3MepeHUeM No OTAeNbHOCTU. [laHHas KOMOMHaUua no3sonutT Bam Hanbonee GbICTPO K
TOYHO BbINONHUTL BCE Bawun nameputenbHble 3agayu.

B upgeane, k03ppuLUUEHT U3nyyeHus MOXeT ObiTb YCTaHOBJEH cnieuuanbHo ansa UK
n3mepeHuii Anis NpuMeHeHusa B Npon3BoacTBe U cuctemax OBK.

Mpu npoBepke TemMnepaTypbl NULLEBbIX NPOAYKTOB YyCTaHAaBNMBAeTC GUKCMPOBAHHOE
3Hayenume 0.95.

B cnyyae namepeHuii NOBepXHOCTU K NpuOOPY A0mKeH ObiTb NOACOEANHEH
ObICTPOAEWCTBYIOLLMIA 30H[, C NOANPYKMHEHHbIM HAKOHEYHMKOM, KOTOPbIN No3BoNMT Bam
NPOBOANTL HAfEXHbIE U TOYHbIE U3MEPEHUS TeMNepaTypbl JaXe Ha BbiMyKIIbIX
NOBEepPXHOCTSX MeTa/u10B. TakuM 00pa3om, CTaHOBUTCS BO3MOXHbIM OnpefeneHune
Temneparypbl AaXxe NOBEPXHOCTEN 00bEKTOB, U3JTyyaTesibHasi CNOCOOHOCTb KOTOPbIX
HEN3BeCTHa, a Taloke MCNOJIb30BaHUE NPEUMYLLECTB GECKOHTAKTHOTO M3MEpEeHUs.

B cnyyae n3aMepeHus ¢ NorpyxeHueM Uim NPOHMKHOBEHMEM BHYTPb 00bEKTa U3MEPEeHUs!
Heo0X0AMMO HaliTU camyio NOAXOASLLYIO TOYKY 3amepa, NPy KOTOpPO# Aaxe npu
norpyXXeHuu Ha Maiyio rnyouHy faHHble M3MepeHns OyayT HaAeXHbIMU U TOYHBIMMU.



We measure it.

MpunoxeHue: Tabnuua k03PPULUEHTOB U3NTY4EHUS

Cnepytowme Tabauubl BoICTYNAOT B PONM ykasaTeneil s YCTaHOBKM NPaBUIbHOMO koadduumeHTa
uanyyenns npu UK namepermsx. 3pecb npeactasneHbl KO3IOULMEHTLI € CAMbIX PACMPOCTPAHEHHbIX
METAINIOB M HEMETANNOB. B TOM Cnyyae ecnn u3ny4aresibHas CiocoBHOCTb MaTepuana U3MeHsIeTcs
COr/IaCcHO TeMMEpaType 1 Ka4ecTBy NOBEPXHOCTM, JAHHbIE 3HAYEHUS JOMKHBI PACCMATpPUBATLCS B
KayecTBe HaNPSB/ISIOLLEro NPUHLMNA NPY ONPELENeHn PA3HULL U COOTHOLLEHUA Temneparyp. Mpu
M3MEPEHNM aBCONIOTHOTO 3HAYEHMS TeMNepaTypbl, KOIPPULMEHT U3NY4eHNs JOMXEH ObiTb ONpefeneH
TOYHO.

MeTtannbi
Marepuan Tun/KayecTBo/3nement Temneparypa (°C) €
AniomuHmii HeokucneHHblit 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 MONMPOBAHHbIA 100 0.09
Cnabo nonupoBaHHbiit 100 0.18
CauHeL, MonuposanHbiit 38-260 0.06-0.08
HepoBHblii 40 0.43
OKMCrEHHbIN 40 0.43
Cepblit OKUCTIEHHBII 40 0.28
Xpom Xpom 40 0.08
Xpom 540 0.26
XpOM, NOAMPOBaHHbIi 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 JlakvipoBatHoe 100 0.37
MonnposaxHoe 38-260 0.02
HyryH OKuGneHHbIi 200 0.64
OKMCrEHHbIN 600 0.78
HeokucneHHblit 100 0.21
CWnbHO OKVCTIEHHBIA 40-250 0.95
WHKoHeNb, NNCToBOI WHKOHeNb, IMCTOBOI 540 0.28
WHKOHeNb, MCTOBOV 650 0.42
Kanmuii Kanmmii 25 0.02
Kobanbr HeokucneHHblit 500 0.31
Megb Okeup Meay 100 0.87
Okenpa Mean 260 0.83
Oxeua Meau 540 0.77
YepHas, okMCIeHHas 40 0.78
BhiTpasneHHas 40 0.09
TMonuposanHas 40 0.03
Megb, nmcToBas 40 0.64
MpvnpoaHas 40 0.74
PacnnaenenHas 540 0.15
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Metannbi

Marepuwan Tun/KavectBo/3. T Temneparypa (°C) €
Crnasbl Ni-20, Cr-24, Fe-55, okvCEHHblit 200 0.90
Ni-60, Cr-12, Fe-28, okucneHHbiit 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
LlnudosarHas 20 0.40
OkucrieHHas 200 0.61
HeokucnenHas 25 0.04
MonnbaeH MonmbaeH 40 0.06
Momubaen 250 0.08
Monubaen 540 0.11
Mohenb Ni-Cu 200 0.41
Morenb 400 0.44
Morens 600 0.46
OKUCTIEHHBII 20 0.43
Hvkens TMonnpoBaHHblit 40 0.05
OKMCEeHHbIA 40-260 0.31-0.46
HeokvcneHHblit 25 0.05
HeokvcneHHblit 100 0.06
HeokuncnerHbiii 500 0.12
AnekTponUTUYeCKMit 40 0.04
Mnatvxa Mnatvxa 40-260 0.05
Mnatvxa 540 0.10
Yepraa 40 0.93
YepHas 260 0.96
Oxucnennas npu 600 “C 260 0.07
Oxucnennas npu 600 “C 540 0.11
Prytb Pryto 0 0.09
Pryts 25 0.10
PryTh 100 0.12
Cepebpo TMonuposatHoe 40 0.01
TMonuposatHoe 260 0.02
MonmposanHoe 540 0.03
Kosaroe xene3o TemHoe 25 0.94
TemHoe 350 0.94
I'napkoe 40 0.35
MonuposatHoe 40 0.28
Cranb XonogHas, nmcToBas 93 0.75-0.85
TMonuposaHHasi, MMCToBas 40 0.07
TMonupoBanHasi, MMCToBAs 260 0.00
MonnposaHas, 1MCToBas 540 0.14
Msrkasi, HeneruposatHas, nonMpoBaHHas 25 0.10
Msrkasi, HeneruposanHas, nonMpoBaHHas 25 0.12
Crab, HeokuCneHHast 100 0.08
CraJib, OKMCNIeHHas 25 0.80
JlernpoBaHas cTanb Tun 301, nonupoBanHas 25 0.27
Tun 316, nonnpoBaxHas 25 0.28
Tvn 321, nonnpoBanHas 150-815 0.18-0.49
Crenaut IMonnpoBaHHblit 20 0.18
Tantan HeokucnerHbiii 21 0,14




We measure it.

Metannbi
Marepuwan Tun/KavectBo/3. T Temneparypa(°C) €
Bucmyr Spkuii 80 0.34
HeokvncneHblit 25 0.05
HeokvncnenHblit 100 0.06
LvHk Yucrbiit (99,1 %) 260 0.05
OuvHKOBaHHbI 40 0.28
MonupoBaHHblit 260-540 0.11
TonMpoBaHHbIit 38 0.02
TonMpoBaHHbIit 260 0.03
TonMpoBaHHbIit 540 0.04
Onoso Heokucnexxoe 25 0.04
HeokucnexHoe 100 0.05
Hemetannbi
Marepman Tun/KayecTBo/AnemeHt Temneparypa(°C) €
AnioM1H1eBas kpacka AniomuHmesas kpacka 40 0.27-0.67
10 % an. 40 0.52
26 % an. 40 0.30
Ac6ect AcansT, cnoit uHoca 20 0.93
Acdanst, Tonb 20 0.72
-TKaHb 93 0.90
-KapToH 38-370 0.93
-MNTb 40 0.96
-LieMeHT 0-200 0.96
Basanst Baganst 20 0.72
XnonyarobymaxHas TkaHb XnonyarobymaxHasi 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 O6bl4Has 40 0.38
TemHasi, CyrnMH1CTas 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
Tvnc Tvnc 20 0.80-0.90
Crexno Mnockoe cTeno 0-90 0.92-0.94
Boinyckocts D 100 0.80
Boinyknocts D 500 0.76
Hexectkoe 100 0.82
paxuT Ipanut 20 0.45
PesuHa XecTkas pesuta 25 0.94
Msrkasi, cepas 25 0.86
[ipesecuha [lpesecura Hu3Kast 0.80-0.90
ByK, CTpyraHHblii 70 0.94
[lyb, CTpyraHHbIi 40 0.91
Enb, nonuposaxHas 40 0.89
138eCTKOBbIit PACcTBOP 138eCTKOBbII PACTBOP 40-260 0.90-0.92
CuvnukaTHbIA kupnny CvnuKaTHbIA Kupnny 40 0.95

a7
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Hemetannbi

Marepuwan Tun/KavectBo/3. T Temneparypa (°C) €
Kepamuka dapdop 20 0.92
dasiHc, rasvpoBaH. 20 0.90
PasHc, MaToBbIit 20 0.93
pasmit I'pasuit 40 0.28
Yronb Caxa B nniamen 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'paduTManpoBaHHbliii 100 0.76
I'paduTM3npoBaHHbIi 300 0.75
I'paduTM3npoBaHHbIit 500 0.71
Kpacka Tony6as Ha alOMUHUEBOIA NiIEHKe 40 0.78
XeNTblit, 2 NOKPBITUS Ha anioM. NeHke 40 0.79
Yucrasi, 2 NOKPHITUS Ha AIOM. MNEHKe 90 0.09
Yucrasi, Ha ApKOit Meav 90 0.65
YvcTan, Ha Tycknoit Megu 90 0.64
KpacHas, 2 NoKpbITVS Ha aioM. NiigHKe 40 0.74
Yepras, CuO 90 0.96
Benas 90 0.95
Benasi, 2 NOKPLITMS Ha aMioM. nfieHke 40 0.88
nuHa nnHa 20 0.39
O6xur 70 0.91
Cnanet, 20 0.69
Mpawmop Benbiit 40 0.95
[nankui, Genbin 40 0.56
IMonuposanHbii, 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 Mm 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
KpacHas 90 0.95
Yepras, Cu 90 0.92
YepHas, C OTIMBOM 20 0.90
Kamydnsix, 3enenbiit 50 0.85
Benblit 90 0.94
KBapiesoe cTekno 1.98 Mm 280 0.90
6.88 MM 280 0.93
HenpoapayHoe cTekno 300 0.92
Caxa Asetunen 25 0.97
Kamgopa 25 0.94
Caxa ot cBeym 120 0.95
Yronb 20 0.95
Mecok Mecok 20 0.76
Mecyannk Mecuanuk 40 0.67
Onunkn Onunku 20 0.75
Craney, Cnanel| 20 0.69




We measure it.

Hemertannbi

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

KpynHble xnonbs -8 0.89
KopyHn 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 BhicyLueHHbI Ha BO3AyXe 20 0.90

KpacHblii, HepOBHbIit 20 0.93




UK n3meputenbHbie npubopsl testo ans cTaHaapTHOrO NpUMEHeHUs
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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

Llexa* 3900 p. 3500 p. 4900 p. 7900 p.
Mogenb testo 835-T1 testo 835-T2 testo 835-H1 testo 845

Ne 3aKa3a 0560 8351 0560 8352 0560 8353 0563 8450
Ontuka 50:1 50:1 50:1 75:1
Lleneykasatenb 4 T04Ku 4 TOYKM 4 TOYKM MNepekpecTHbIi
Tepmonapa + + + +

OMONMHUTESTBHO -

g BN R0 |00 oo oncraLee G2
LieHa* 12900 p. 19900 p. 17900 p. 26 900 p.

*uena ykasana ¢ HAC co cknaga B Mockse. [inst apyrux cTpa CHI™ po3HmyHbie LieHbl MOryT 0TAMyaTbCst. MoBEpKa OnadMBaeTcs AONONHUTENBHO.



;c,EZ " 1 ’,a"l g e
: I;'I / - i?"
Mozenb testo 826-T2 testo 826-T4 testo 831 testo 104-IR
Ne 3aka3a 0563 8262 0563 8284 0560 8310 0560 1040
Onmuka 6:1 6:1 30:1 10:1
Lleneykasaresnb 1 Touka 1 Touka 2 TOYKM 2 TOYKM
Tepmonapa - - - -
JlononHutensHo IP65 (B uexne); .
IP65 (B uexne) | norpyxHoii NTC - IPBS; crnanvoi
3043 NTC 30Hp,
Liexa™ 5900 p. 7900 p. 7900 p 4500 p.
e
Mogzenb testo 805
Ne 3aKasa 0560 8051 Mogemm testo 805, 826 Mogemm testo 810, testo
(T1,T2,13,T4), 830 (T1,T2) testo 830-T4, testo 845
Ontnka 1:1 BHECEHbI B [0CYapCTBEHHbIi BHECEHbI B [0CYapCTBEHHbIi
P it P Peecp C| it PO
Lieneykazarers : oo 1 non woepon 3147512
TepMOHapa n gOI'IyLU,EHhI Kgpmmenenm B n JJI;,OI'IYLIJ,eHbI K g)mmeueuwo B
- oceuiickoit Peaepaum. oceuiickoii Deaepaumm.
Cpok pieiicTaus ceptudukara: Cpok fieiicTaus ceptudukara:
Aononutensto P65 (8 uexre) 10 15 pexaps 2016 roga. 10 12 okT36pA 2017 roga,
MexXnoBepoyHblii MHTEpBaJ - MexnoBepoyHbIi UHTEpBaN -
Ll,eHa* 2900 0 1ron 1o

*Liena ykasara ¢ HAC co cknapa B Mockse. [lnst apyrix cTpad CHI™ po3HIYHbIE LieHbl MOTYT OTAMYATLCS.

nOBepKa 0n/1a4MBaeTCs A0MNOHUTENbHO.
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We measure it.

[na nonyyeHns AONONHMTENbHOW MHOPMaLMKM 3anpocuTe cneaylowme
LIeHOBbI€ KaTaJoru:

LieHogoii katanor “lMpu6opsi ans Bpowiopa
n3MepeHus Temneparypbl” “CrpoutenbHas Tepmorpadpus”
2013 2013

Poccuiickoe otaenenmne Testo AG - 000 “Tacto Pyc”
115054, Mockga, bonbLuoit CTpo4eHoBckui nep., 1.23B, ctp.1
TenedoH: +7 (495) 221-62-13 dakc: +7 (495) 221-62-16
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