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FLIR

BBepeHne

B 1965 roay komnaHua, KOTopaa No3xe CTana HasbiBaTbcA FLIR Systems,
npopana nepeyio KOMMePUeCKyto TENNOBU3VOHHYIO Kamepy AnA
QVArHOCTVIKM BbICOKOBOSBTHBIX IMHWIA dnekTponepeady. C 3Toro BpemeHm
NPOW3BOACTBO TEMOBMU3MOHHBIX KaMep Ans NPOGUNaKTNYECKOro
TEXHUYECKOrO 0BCYKMBAHWA B MPOMBILLNEHHOCTY CTaso BaKHbIM
HanpasneHem paboTbl ana FLIR.

C TeX NOP TEXHOMOTMM TENNOBMUAEHNUS LWarHyv faneKo snepes.
TennoBM3MOHHbBIE Kamepbl MPEBPATUINCH B KOMMAKTHbIE CUCTEMbI,

KOTOpble BBIFMAAAT Kak LndpoBble $oTo- 1 Buaeokamepbl. OHW NpOCThI B
CMONb30BAHUM 1 CO3AAI0T YeTKoe N306paxeHye C BbICOKMM paspelleHriem
B peXK1Me peanbHOro BpemeHH.

TennoBM3MOHHbBIE Kamepbl CTann OfHMM U3 CaMblX LeHHbBIX AMarHOCTUUECKIX
VIHCTPYMEHTOB ANA NPOGUIAKTNYECKOTO TEXHUUECKOro OBCYXMBAHWA.
TexHonorviA TeNNOBUAEHUA NOMOraeT 06HaPYKNTb aHOMaNNK, KOTOpble He
BMIHbI HEBOOPYKEHHBIM [1a30M, U NMPVHATL KOPPEKTUPYIOLVE Mepbl ellle 10
BO3HUKHOBEHMA CUCTEMHBIX OTKa30B, KOTOPbIE HECYT CYLIECTBEHHBIN yiLepo.

TennoBK3NOHHbIE Kamepbl — 3TO YHUKANbHbIA MHCTPYMEHT, KOTOPbI
NO3BONAET ONPEAENNTb YUACTOK CUCTEMBI, TPEDYIOWMI ODCTYXMBAHWS,

V1 BPEMS, KOTfla OHO MOHAA00UTCA. SNeKTpUUecKre 1 MeXaHUUecKre
YCTAHOBKMU, KaK MPaBWIO, HAarpeBatoTcA nepes BoIXOAOM U3 CTPOS, MO3TOMY
VIX NNETKO YBWIETb C NOMOLLbIO TeXHONOrni TennoBuaeHns. ObHapyKeHve
NoTeHUManbHO NPobieMHbIX TOUEK MO3BOSIAET NPUHATL MPOGUNAKTUYECKE
Mepbl. 3T, B CBOIO ouepe[ib, MOMOraeT 13bexaTb 3aTpaTHbIX MPOCTOEB 1
DlaXKe MOMapOB, BO3HMKAIOWIMX 13-3a NMeperpeBa CUCTEeM.

TennoBM3MOHHAA Kamepa — 3TO HaZeXHbI GECKOHTAKTHBIN MHCTPYMEHT,
CMOCOOHbIY BBICTPO 1 TOUHO CKAHMPOBATH TEMMEPATYPY Ha MOBEPXHOCTH

3a nocnedHue 50 1em mens108U3UOHHbIE KAMEPbLI Npemepnesiu 3HayumesibHble usmeHeHus. KomnaHus FLIR Systems ecez0a 6bina
nepsonpoxodyem 8 061acmu Mensi08UOeHUS, 8bI8005 HA PbIHOK Nepedosbie MOOesIU MensIoBU3UOHHbIX Kamep
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YCTaHOBOK U 3ﬂeKTpOO60pyﬂOBaHMﬂ, a TakXe B13yann3npoBaTb
nony4yeHHble CBe,ElEHI/Iﬂ.TepMOI’pad)l/NECKI/Ie NPOrpammbl NO3BONAKOT HaLUM
KNreHTam no BCemMy MMpPy 3KOHOMUTL CpenCTBa.

Mrorue OTPACIN MPOMbIWNEHHOCTU OTKPbUTN ON1A cebn npenmyuecTsa
TENNOBVM3NOHHbBIX KaMep U NCMONb3YIOT X B PaMKaX NPOrpamm
I'IpO(l)I/IJ'IaKTI/\‘-JECKOI'O TeXHn4yecKoro O6CJ'Iy>KI/IBaHI/IH,

B 370l BpoLtope coaepatca noapobHble MHCTPYKLMM MO MPOBEAEHNIO
OCMOTPOB B XOfie MPOGUIAKTNYECKOTO TEXHUUECKOrO 0bCyXmnBaHuA. Mpn
BbIMNOMIHEHNM TaKMX OCMOTPOB ClieflyeT 00palliaTb BHYMaHVe Ha MHOTVie
neTanu. BaXHo He TONbKO YMeTb PaboTaTh C TEMIOBK3VOHHOM Kamepoit

¥ MOAYyYaThb N300PAKEHNA, HO 1 3HaTb Gr3MUecKrie NPUHUMMb [eiACTBYA
06CNeflyeMbIX NEKTPUUECKIX 1 MEXAHUYECKIX YCTAHOBOK, a TaKKe UX
YCTPOWCTBO. ITO OCODEHHOCTU HEOOXOAMMO YUMTBIBATD AN1A MPABUIbHOMO
NOHVMaHWs, TONKOBaHUA 1 oLeHKM VK-1300paxeHnii.

O,[lHaKO B OAHOM PYKOBOACTBE HEBO3MOXHO PACCMOTPETL BCE MPUHLNMbI
M BapUaHTbl MPUMEHEHUA CCTEM /19 aHal3a B XoAe I'IpO(])VIJ'IaKTI/IquKOFO
TeXHn4yecKoro O6CJ'Iy>KI/IBaHI/IH, HoaTomy npw opraHn3saymnm yqe6HbIX
KYPCOB, NOCBAUIEHHbIX BOMNPOCam I'IpO(bI/IJ'IaKTI/IquKOI'O TeXHn4YecCkoro
O6Cﬂy>KVIBaHI/IH, Mbl COTPYyOHNYaeEM C LleHTpOM O6yquI/Iﬂ NK-TexHonorvam
(ITO.

B 3TOM pyKOBOACTBE pacCMOTPeHbl NepeyulncieHHble HIDKe TeMbl:

- TennosugeHvie B NPOOUNAKTAUECKOM TEXHNUECKOM OOCITYXMBAHNN

+ [prHUMNBI PABOTLI TEMNOBM3MOHHBIX KaMep 1 GaKTopbl, KOTopbie
cneayeT yunTbiBaTh Ny UX NPUoBpeTeHnm

« (DakTOpbI, KOTOPbIE CReaYeT YYUTbIBATb NPW CO3AAHMM CHUMKOB VK-
1306paxKeHwi

COBpeMeHHbIE mensio8u3UOHHbIe KaMepbl KOMNAKMHbI, Jie2KU U NpOCMebl 8 UCNOJ1b308aHUU



TennoBM3MOHHasA KaMepa PerncTpUPYeT MHTEHCUBHOCTb U3fyYeHNs B
MHGPaKpacHoOM 0bnacTy 3NeKTPOMArHUTHOrO CreKTpa v NpeobpasyeT ero B
BUANMOE M300paXKeHME.

Yuneam lepwens omkpoii uHppakpacHoe ussyyeHue 8 1800 200y

Yto Takoe nHdppakpacHoe nsnyyeHme?

Halwn rnasa BOCMPUHMMALOT 3EKTPOMArHUTHOE M3MyYeHre B BUAMMON 0bnacTu
cnekTpa. Bce apyrvie dopmbl SNEKTPOMArHUTHOMO U3NYUEHWSA, HAaNpUMED,
NHOPAKPACHOE M3NyYeHe, HEBUAVMbI AA YENOBEYECKOTO Ma3a.

NHdpakpacHoe 13nydeHue 6bino oTkpbiTo B 1800 rogy actpoHoMom Dpefeprikom
Ynnbamom [epLuenem. 3anHTepecoBaBLLNCH PA3INUNAMI B TEMNEPaTYpe
CBETOBOrO M3/lyYeHVs Pa3fiNyHbIX LIBETOB, OH MPOMYCTU CONHEUHbI CBET Yepes
CTEKMAHHYIO NPY3MY, UTOObI CO3[aTb CMEKTP, 1 ONPEAenin TeMnepaTypy Kaxaoro
LBeTa. YUeHbI BbIACHW, UTO TeMrepaTypa NOBbILLIAETCA OT GMONETOBOrO LiBeTa K
KpacHoMy.

[Tocne oTKPbITUA 3TOM 3aKOHOMEPHOCTH [epluent peLLmnn N3MepUTL TEMNepPaTypy
33 Npefenamm KpacHoro AunanasoHa crekTpa B 0bnacty, rae CoNHeuHbI CBeT He
BUAEH, 1 OOHAPYX, UTO TeMMepaTypa B 3TOM 061acTu Obina CaMol BbICOKOW.



VIHdpaKpacHbI CBET HAXOAUTCA MEXY BULMMOM Y MUKDOBOHOBOW
YaCTAMM 3NEKTPOMArHUTHOrO CriekTpa. OCHOBHOWM CTOUHWK MHbPaKpacHoro
M3MyYeHna — TennoBoe nnyderue. Jlioboi 0O0bekT C TemMnepaTypoi Bbille
abcomotHoro HynA (-273,15 °C unwm 0 °K) nanyyaeT Tenno B MHGPaKpacHOM
AvianasoHe. [laxke 06beKTbl, KOTOPbIE KaXKyTCA OUYeHb XONOLHbIMY, HAaNpUMep,
KyOMKM NbAa, N31ydatoT MHGPAKPACHbIN CBET.

Mol noasepraemcs l/lHd)paKpaCHOMy M3NYHEHWIO €XKEQHEBHO. Tenno ot ConHuga,
OrHA N paaratopa — BCe 3TO MHd)paKpaCHOE‘ n3nyyexHne. Haww rnasa ero
HE BMOAT, HO HEPBHbIE OKOHYaHMA KOXKIM OLLYLLAOT €ro Kak Tenno. Yem Tennee
0b6beKT, Tem bonblie VIHC')paKpaCHOI'O M3Ny4eHMA OH NCNyCKaeT.

TennoBusmnoHHana Kamepa

VHdpakpacHasa aHeprua (A) obbekTa okycupyeTca onTrkoi (b) v HanpasnaeTca
Ha MHGpPaKpacHbIi feTekTop (B). OH NepenaeT MHGOPMALMIO HA SEKTPOHHbIN
patunk (1N ons 06paboTKM M306paKeHWA. dNeKTPoHMKa NpeobpasyeT
nocTynatwLve ¢ AeTeKTopa AaHHble B M306paxenua (1), KoTopble MOXHO
NPOCMaTPUBATL C MOMOLLBbIO BULOVICKATENA, CTaHAAPTHOMO BUAEOMOHMUTOPA UK
KK-3KkpaHa.

MHdpakpacHan Tepmorpadus — 3710 NpeobpazoBaHvie MHPPaKPaCcHOro
1306paxeHns B panoMeTprUecKoe. ITOT METOZ MO3BOSAET CUMTLIBATDL C
1306paxeHNs 3HaUeHNs TemnepaTypbl. Kaxablii NMKCenb PagMoMeTpUyeckoro
11306paxeHns — 3TO, MO CyTW, Pe3yNbTaT U3MEPEHWA TemnepaTypbl. YTobbl
NOMYUYUTb TaKMe 3HaYEHWA, B TEMNOBU3NOHHONM Kamepe UCTOMb3YIOTCA CIIOXKHbBIE
ANropUTMbI, UTO IENAET €€ A aNbHbIM MHCTPYMEHTOM AN MPOOUAAKTUUECKOTO
TEXHUUECKOTO 0OCNYKMBAHWS.
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Kak paboTaTb bbicTpee v 3ddeKTMBHEe NPy MEHbLLMX 3aTpaTax? YTobbl
[OCTNYb 3TOW Lenw, NPOMbILLNEHHbIE NPeanpUATUA AOMKHbI paboTaTs 24
yaca B CyTKmM 365 aHel B rogy.

|_|pl/l 3TOM HeobXOAMMO UCKYNTL Ttobble npocTon.

Ecnv Bbl OTBEYaeTe 3a I'IpOd)l/lJ'laKTl/lLJECKOE TexHn4yeckoe o6cny>|<m BaHue
npeanpurAaTna, Ha Bac 1eXnT 60/1bllias OTBETCTBEHHOCT.

Ecnm 6bl cyujecTBoBana BOIMOXHOCTb MPEeABUAETD BbIXOS KOMIMOHEHTOB 113
CTPOA, 3TO MNO3BONNNO Bbl TOYHO CMNAHMPOBATL KOPPEKTUPYIOLME Mepbl. K
CoxaneHwio, 6onbLUMHCTBO MPOOEM OCTATCA CKPBITHIMY O TEX MOp, NMOKa
He NPOABATCA B MOHOM O6beMme.

TennoBu3MoHHbIe Kamepbl — 31O naeanbHbIN MHCTPYMEHT ANA
NPOrHo3mMpoBaHMA OTKa30B, MO3BONAIOLLMI BUAETD TO, YTO HE BUAHO
HEBOOPYKEHHbBIM [1a30M. l/|I<-|/1306pa>1<eHme [a€T BO3MOXHOCTb 3apaHee
nony4yatb CBeAEHNA O l'IpO6J'I€'MH bIX y4aCTKax.

YT06bl NOAEPKMBATL HEMPEPBIBHYIO PAGOTY, MHOMME MPEeANnPUATUA
CNIONb3YIOT B PaMKax MPOGUIAKTUYECKOTO TEXHNYECKOrO 06Ty KUBAHMA
TEMNOBU3UOHHbIE KAMEPBbI.

Byab TO KOHTPOb 3a PABOTON BbICOKOBO/BTHOTO 060PYAOBAHMS,
HI3KOBOMbTHbBIX LLMTOBbIX, AABUraTENEN, HACOCOB, BLICOKOTEMMEPATYPHOTO

HesepHo 3akpenneHHoe posepKa 8bIcOKOBONILMHbLIX  Bo3mMoxHasA HeucnpasHocme  [lepezpes dsuzamens
coeduHeHue JIUHUl 3nekmponepeday ponuka

HeHadexHele coeduHeHuA U  BHympeHHue nospexdeHus  [lospexdeHue uzonayuu KoHOeHcayuoHHbIU 20pwoK
8HymMpeHHue nogpexdeHus  npedoxpaHumenel



060pyoBaHUA UK NOUCK 1eHEKTOB U30NALMM — TEMNOBK3VOHHbIE
Kamepbl MO3BONAIOT YBUAETb NPOOAeMHble MecTa Npu Niobom Brae
MNpOBepKM.

Ho uTo, ecnn 06CNeaoBaHMA BbIMOMHAOTCA HEPETYNAPHO? BaxHoM nn
Npo6nemMoi ABNAETCA BbIXOL 13 CTPOSA HU3KOBONBTHOMO COeAVHEHNA?

MOMUMO 3KCMNyaTalMOHHBIX MOTEPb, CYLIECTBYET 6onee cepbe3Has
OMacHoCTb.

Moxap

He3HaunTenbHaa HeMcNpPaBHOCTb 3NEKTPONPOBOAKM MOXET NPUBECTY

K Cepbe3HbIM NoCneAcTBUAM. DOGEKTUBHOCTb PabOThl 3NEKTPOCETH
CHKAETCA, @ SHePrvs PacxodyeTcs Ha BbpaboTKy Terna. bes nposepok
TemnepaTypa MOXET NOBLICUTLCA A0 YPOBHSA, MNPV KOTOPOM OMaBnA0TCA
KOHTaKTbl. Kpome Toro, BO3MOXHO 06pa3oBaHuie NCKP, KOTOpble MOryT
BbI3BaTb NOXap.

MocnencTeus Noxapa YacTo HeAOOLEHWBAIOTCA: MOMUMO YHUUTOXEHNS
TOBapa 1 000PYAOBaHMA, 3TO — 3HAUUTENbHbBIE NOTEPY PABOYEro BPEMEHN,
NOBPEXAEHA 13-3a BO3AENCTBIA BOAbI 1 Aaxe rvbenb niofei.

Okono 35% NoKapoB B MPOMBILIIEHHOCTM BO3HUKAET 13-33 HEMCMPABHOCTY
3NEeKTPONPOBOAKY, NPYBOAA K yobiTKam B 300 000 000 000 eBpo B rof.

BONbLIMHCTBA 13 3TUX NPOOAEM MOXHO M30eXaTb C MOMOLLbIO
TEMIOBU3MOHHOW Kamepbl. OHa NO3BONAET 0OHAPYKUTb HEMCMPABHOCTY,
KOTOPbIE HE BULHBI HEBOOPYXEHHbIM I11330M, 1 YCTPaHUTL Npobnembl A0
TOrO, Kak OCTaHOBMTCA MPOU3BOACTBO UM BOSHUKHET NOXap. ITO NKLLb
0fiHa 13 MPUUVH, MO KOTOPOW CTOUT NPUObPETaTh TEMIOBU3MOHHBIE Kamepbl
FLIR Systems: OHM Ype3BblUaliHO ObICTPO OKYMATCA.

HesHayumenebHas HeUCNPAaBHOCMb 31eKMPONPOBOOKU MOXEMm NPUBECMU K Cepbe3HbIM
nocnedcmeuam



InA yero ncnonb3yeTcA TeNIOBU3NOHHAA
Kamepa?

Mouemy cnepyeT BbIOpaTh TENNOBM3NOHHYIO Kamepy FLIR? CywecTsytoT
CpeACTBa, NO3BONAIOWME M3MEPATL TeMNepaTypy 6ECKOHTaKTHbIM
CNocoboM, HanpuMep, MHPPaKpPaCHbIE TEPMOMETPbI.

NHdpakpacHble TepMOMeTpbl — TENNIOBU3NOHHbIE KaMepbl
NHdpakpacHble (VIK) TepMOMETPbI — 3TO HafieXKHble 1 O4eHb MOose3Hble
YCTPOMCTBA ANA M3MEPEHMA TeMNepaTypbl B OAHO TOUKe, OAHAKO Npw
CKaHMPOBAHMM C UX MOMOLLbIO OOMbLUMX MOBEPXHOCTEN 1 KOMIOHEHTOB
MOHO He 3aMeTUTb BaXKHbIX AeTanel, KoTopble TpebyloT CPOYHOro
pPeMOHTa.

Tennoswm3roHHas kamepa FLIR cnocobHa ckaHMpoBaTb ABMUraTeny,
KOMMOHEHTbI 1 NaHenw, He NPOoMycKas neperpeTbix y4acTKoB, Kak Obl
Masibl OHW HU ObINN.

UK-TepmomeTp: nsmepeHune FLIR i3: usmepeHue Temneparypbl
TemnepaTtypbl B O4HOI TOUKe B 3 600 Toukax

Bonee 6bicTpoe 1 nerkoe o6HapyeHune npobnem

C Bbicovalilieil TOYHOCTbIO

My MCNonb3oBaHUK MHGPAKPACHOrO TOYEYHOTO TEPMOMETPA NErko
He 3aMeTUTb CePbE3HYI0 HEUCNPABHOCTbL. Tennosm3noHHasa kamepa FLIR
CKaHUpPYyeT KOMMOHEHTbI LIEIMKOM, CO3AaBas MOSHYIO AMarHOCTUUECKYIO
KapTVHY Henonagok.



Ncnonb3oBaTthb ee Tak e 3pPeKTNBHO, KaK TbicaUN
MH}paKpacHbIX TEPMOMETPOB OJHOBPEMEHHO

MHdpakpacHbIn TEPMOMETP MO3BONAET U3MEPUTL TEMMEPATYPY B
OfJHOW ToYKe. TeNNOBU3MOHHbBIE KaMepPbl MOTYT M3MEPATL TemnepaTypy
BCEW cucTeMbl MM KomnoHeHTa. Kamepa FLIR i3 cozpaeTt nsobpaxexne
C paspelueHnem 60 x 60 MMKCenen. IToro xe pesynbrata MOXHO
LOCTUYb MPY OQHOBPEMEHHOM MCMonb3osaHuK 3 600 VK-TepmomeTpos.
Hawua nyyias mogens, FLIR P660, obnanaeT pa3peleHvem 640 x 480
nuKcenew, cnefoBaTenbHo, Ha n3obpaxkeHun byaet 307 200 nvkcenei,
UTO COOTBETCTBYET 3ddPekTnBHOCTY 307 200 MHPPAKPACHBIX
TEPMOMETPOB, NCMOSb3yeMbIX OAHOBPEMEHHO.

2 2 °oC $FLIR
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N3o6pakeHne N306pakeHune c
c UK-TepmomeTpa Tenno0BN3NOHHON Kamepon

56°C $FLIR

N306paxeHne U306parkeHue c
c UK-TepmomeTpa TennoBN3NOHHOI Kamepon

i

U306pakeHne U3so6paxkeHme c
c UK-repmomeTpa TennoBU3NOHHOI Kamepon



MpumeHeHne TeXHONOrNI TENIOBUAEHNA
B NPOPUNaKTNUECKOM TEXHUYECKOM
o6cnyxmBaHun

TennoBM3MOHHbIE Kamepbl N8 NPOGUIAKTUECKOTO TEXHUYECKOTO
06C/YKMBaHWA — 3TO GYHKLMOHANbHBIM MHCTPYMEHT A/ HEePa3pyLIaloLLero
KOHTPOAS 1 ANArHOCTUKI COCTOAHMS SNEKTPUYECKIX 1 MEXaHNYECKIX
YCTaHOBOK 1 KOMMOHEHTOB. TEMNOBM3MOHHAS KaMepa NO3BONSAET IEerko
0OHaPYKUTb, 3aPUKCUMPOBATL 1 YCTPAHUTL NPOBAEeMbl A0 TOTO, Kak OHM
NPUBEaYT K MONOMKaM 1 NOTPEOYIOT 3HAYUTENbHBIX 3aTPAT Ha PEMOHT.

Tennosw3noHHble Kamepbl FLIR

- Tak »e NpoCTbl B MCMONb30BAHNW, KaK BrAeOKaMepa v LMdpoBon
doToannapar.

« [1at0T NOMHYI0 KapTWHY CUTYaLUK.

- [103BOAAIOT NPOBOANTL MPOBEPKM B CUCTEMAX MOA HarpPy3KOW.

- OnpegensioT T!N 1 MeCTOMONOXEHWE HEUCNPABHOCTH.

« M3mepatoT Temnepatypy.

- CoxpaHstoT MHOOPMALIIO.

+ YKa3blBalOT, UTO MMEHHO HEOBXOAMMO UCMPABHTD.

- [omoratoT 06HapyK1Tb HEMCMPABHOCTY 0 BO3HUKHOBEHUA CEPbE3HBIX
npobnem.

+ DKOHOMAT BpeMsA 1 CPeAcTBa.

KomnaHwa FLIR Systems npeanaraet WHPOKMUIA aCCOPTUMEHT TEMMNOBU3NOHHDBIX
kamep. B accoptumeHTe FLIR HaraeTca noaxoasllan TennoBmn3voHHas kKamepa
ANA NPOBEPKM KaK KPYMHbIX MPOMBILLIEHHbBIX YCTAHOBOK, Tak 1 6/10KOB
NpefoxXpaHUTENen B KUblX MOMeLLEHUAX.

VIK-n306paxeHue C TOUHbIMY JaHHbBIMY O TeMMepaType AaeT Creumanucty
MO TEXHMYECKOMY 0OCYKUBAHMIO BaXKHYIO MHGOPMALIMIO O COCTOAHUM
NpoBepAEMOro 060pyaoBaHUA. Takvie NPOBEPKM MOXHO BbIMOSHATL

6e3 OCTaHOBKY NMPOM3BOACTBA, @ BO MHOMMX CJTy4asx MCMoNb30oBaHue
TEMNOBU3MOHHOM KaMepbl MO3BOMAET ONTYMU3MPOBATL STOT MPOLIECC.

TennoBM3MOHHAA KaMepa — 3TO HACTOMNBKO LEHHBIN 1 MHOFOGYHKLIVIOHANbHBIN
VIHCTPYMEHT, UTO NMepeyncninTb BCe Chepbl ee NpUMeHeHUs NpocTo
HEBO3MOXKHO. CrOCO6b! MCMOMb30BaHWA TEXHOMOTMN TEMNOBUAEHUA
pa3pabaTbiBaloTCA exeHeBHO. B 3TOM pa3aene pyKOBOACTBA OMUCHIBAIOTCA
JINLWb HEKOTOPble 00MACTV NPUMEHEHNA TEMNOBU3MOHHBIX KaMep B
NPODUNAKTNUECKOM TEXHUUECKOM OBCTYKMBAHWN.



dneKTpunyeckmne cucrtembl

TennoBw3nOHHblE Kamepbl LWIMPOKO MCMONb3YIOTCA ANA MPOBEPKI INEKTPUUECKKX CUCTEM
11 KOMMOHEHTOB MI0ObIX Pa3mMePOB v GOPM.

TennoBW3noHHbIE Kamepbl 414 MPOBEPKN INEKTPUNYECKMX CCTEM MOXHO Pa3fennTb Ha
ABe KaTeropum: AnAa BbICOKOBOJIbTHbIX 1 HU3KOBOJIbTHbIX YCTaHOBOK.

BbiCOKOBOJ/IbTHbIE YCTAHOBKI

Tenno — 370 BaxHbI GakTOp PaboTbl BEICOKOBOMBTHBIX YCTaHOBOK. OHO
BbipabaTbiBaeTCA NPU NPOXOXKAEHUN SNEKTPUUECKOrO TOKa Uepe3 Pe3UCTUBHDIN 31eMEHT.
MoBbllWeHHOE CONPOTHBAEHUE NPUBOANT K MOBbILIEHHOMY 06pa3oBaHWio Tenna.

C TeyeHviem BPeMEHN CONPOTUBAEHNE 3NEKTPUYECKUX COeAMHEHNI MOBbILLAETCA
(Hanpumep, U3-3a ocnabneHrs COeAHeHNA UK ero Kopposun). Bcneactsne toro
NOBbILLAETCA TEMMNEPATYPa, UTO MOXET CTaTb MPUUMHOM OTKa3a KOMNOHEHTOB 1 NPUBECTY
K He3annaH1poBaHHbIM MPOCTOAM ¥ AaXKe TPaBMMPOBaHMIO NepcoHana. Kpome Toro,
MOBbILIEHHbIN PACXOA 3HEPr1M Ha 0OPa30oBaHVie TeMnna BeAeT K HEHYXHbIM NOTEPAM.
Ecnun He NpoBOAWTL COOTBETCTBYIOLMX MPOBEPOK, TEMNEPATYPa MOXET MOBLICUTLCA A0
YPOBHSA, NPV KOTOPOM KOHTaKTbl OMAIABASIOTCA 1 BBIXOAAT U3 CTPOSA, UTO MOXET CTaTb
MPUYMHON NoXapa.

MpuUMepbl HENCMPABHOCTEN BbICOKOBOMBTHbBIX YCTAHOBOK, KOTOPbIE MOXXHO OBHAPYKUTb C
NOMOLLIBIO TEM/IOBU3VOHHON KaMepbl:

+ OKWC/IEHVIE BbICOKOBOMbBTHbIX PENe ¥ NepeknoyaTenel;

+  Meperpes CoeinHeHu;

+ HeBepHOe 3aKpeneHune CoenHEHUS;

« nedeKTbl M30N9UnK.

TennosM3MOHHaA Kamepa No3BOAAET 0OHAPYXMTb 3TU U Apyrvie Npobnembl Ha
paHHYIX cTagmax. OHa MOMOXET TOYHO YCTaHOBUTL MECTOMOSOXKEHVE HEMCNPABHOCTY,
ONpefenTb CEPbe3HOCTb NPOBAEMbI 1 CPOKM peMoHTa 06opyaoBaHHA.

MonHeil ocmomp noacmaHuuu hosso/iium 6bICmp0 8bI8UMb yHACMKU CO CJTUWKOM
8bICOKUM cOnpomusesieHuUem 8 coeduHeHusAx. Hu o0Ha bpyeaﬂ mexHosoeus 0na
npodlunaKmuquKoeo mexHu4YecKkoeo O6C/7y)KU60HLIE He MoXem CpasHUMbCA ¢
mennogudeHuem no 34)4)8KmUBHOCmU npu nposepkKe 3/71eKmpu4eckux yCmaHOB0K.



OpHO 13 NPenMyLLECTB TEXHONOTM TENNOBUAEHUA — BO3MOXHOCTb NMPOBEPATL
3NeKTpUYecKmne CUCTEMbI MOA Harpy3kol. MoCcKonbKy 3T0 6ECKOHTAKTHbI METOZ,
AWarHOCTVIKM, TEPMOrPadUCT MOXKET BbICTPO MPOCKAHMPOBATh OMPEeAENeHHbIN 6r1oK
060pynoBaHu1a C 6e30NacHOrO PacCTOAHWA, NOKWHYTb OMACHYI0 30HY, BEPHYTLCA Ha
paboyee MeCTO 1 MPOAHaNN3NPOBaTh AaHHbIE.

Bnaropaps TOMy, UTO BCE TEMNOBM3NOHHbIE Kamepsl FLIR nopTaTvBHbl 1 paboTatoT
OT aKKYMYNIATOPOB, UX MOXHO MCMONb30BaThb U ANA NPOBEPOK BHE NMOMELLEHNIA:
OHV NMO3BONAIOT MHCMEKTVPOBATL BbICOKOBOSbTHBIE MOACTaHUMM, pacnpefenunTeny,
TPaHCHOPMATOPDI 1 YCTaHOBNEHHbIE BHE MOMELLEHWIA BbIKIOUaTENN,

Tenno8u3UOHHbIE KaMePbl NO3B0JIAM NPOBEPAMb BbICOKOBOIbMHOE o6opy603aHue C
6e3onacHozo paccmosnHus, obecneyusas 6e3onacHocme hepcoHana

LlenocTHoCTb Lenei KpaliHe BakHa Ans NPeanpUaATUi SNeKTPOCHaOXeHNS, MOCKONbKY
OHW NPeOCTaBAAIOT YCNYTM MHOXECTBY OAEeN. VIMEHHO NMO3TOMY TENNOBM3VOHHbBIE
MPOBEPKM CTanu OCHOBHOW YacTbto MPOrpaMmM NpoGrUNaKTMUECKOro TEXHUYECKOTo
06CnyXVBaHVA NPeNPUATUIA 3NEKTPOCHAOXEHNA MO BCEMY MUPY.

KomnaHus FLIR npeanaraet nepenosble pelleHuns B 061acTvi TennoBuaeH:s ans
KPYrNOCYTOYHOrO KOHTPOMA C Liefblo 0becrneyeHmns NcnpaBHOCTY U paboTocnocobHOCTU
3neKTpoceTen.

Thermal Fusion
(06bepnHeHNe BU3yanbHOro

O6bluHOE N306paxkeHne UK-nszobpakeHne 1 NK-n306paxenmit

06cnedosaHue nodcmanyuli gbiagnsem hepezpes KOMNOHeHMOo8



Hu3KOBO/NbTHBIE YCTAHOBKM

TennoBM3NOHHbBIE KaMepbl UCMOMb3YIOTCA 1A MPOBEPKYM INEKTPUUYECKUX CUCTEM U
KOMMOHEHTOB Nt0ObIX Pa3MepoB 1 GopM, 1 cdhepa UX MPUMEHEHUA He OrPaHNUMBAETCA
BbICOKOBOSBTHbBIM OOOPYAOBAHMEM.

TennoBM3NOHHbIE KamMepbl PerynsapHO CKaHMPYIOT 3MeKTPOLIKadbl 1 B10KM ynpasneHys
3neKTpoABMUraTenamm. ECn He BBINONHATL Tak1X MPOBEPOK, TEMMEPATypa MOXET
NOBBICUTLCA 10 YPOBHS, NMPY KOTOPOM KOHTAKTbI OMIaBASIOTCA 1 BBIXOAAT 13 CTPOS, UTO
MOXET CTaTb MPUYMHOM MoXapa.

SNEeKTPUYECKUM CUCTEMAaM BPEAUT He TOMbKO HeloCTaToOuHasA MIOTHOCTb COEAVHEHNI, HO
1 HepaBHOMEPHasA Harpy3Ka, Koppo3us 1 CKauK1 MMnejaHca v ToKa. TennoBr3voHHble
NPOBEPKM MOTyT BbICTPO OOHAPYXMTb MPOONEMHbIE TOUKM 1 OLIEHUTb CEPbE3HOCTD
HeVCNPaBHOCTEN, a TakKe YCTaHOBKTb CPOKW, B TeYeHWe KOTopbix 0bopyaoBaHie
HEeoOXoaAVMO OTPEMOHTHPOBAT.

MpuMepbl HENCNPaBHOCTER HU3KOBOMBTHBIX YCTAHOBOK, KOTOPbBIE MOXHO 0BGHAPYKUTb C
MOMOLLBIO TEMNOBU3VOHHOM Kamepbl:

. BbICOKOE COMPOTUBIIEHNE B COCANHEHNAX;

. pX*aBeHVe COeaVHeHN;

. BHYTPEHHVEe NOBPEXAEeHVA NPeAoXpaHUTeNen;

. BHYTPEHHVIe HEMCNPABHOCTY BbIKIloUaTenen;

. HeHafeXHble COefMHEHWA 1 BHYTPEHHME NMOBPEXAEHNA.

TennoBM3MOHHaA Kamepa NMo3BOAAET OBHAPYKUTL 3T 1 pYrie Npobaembl Ha PaHHNX
CTaAWAX. 3TO NOMOraeT NPeAoTBPATUTL MOBPEXAEHMWA U 13BEXaTb OMacHbIX CUTYaL|WIA.

lNepezpes coeduHeHus lNepezpes coeduHeHus

Hazpy3ka 8 6okax npedoxparumenet pacnpedensiemcs HepagHoOMepHo



B accopTumeHTe FLIR npencTaBneHbl TeNnOBK3NOHHbIE KaMepbl A
MPOBEPKM HI3KOBONBTHOTO 060PYA0BAHNA Ha MPOV3BOACTBEHHbIX
NPEANPUATUAX, B OGUCHBIX 30aHUAX, GONBHULIAX V1 KUTbIX MOMELIEHNAX.

INepezpesarowjuticss pazvem [pedoxpaHumenu, komopuie 8UOHs! Ha K-
U306paxeHuU, Nepezpyx)eHsl U mpebyiom 3ameHbl

TopAyas moyKa yKkasbieaem Ha KOPOMKOe 3aMbIKaHUe, KOmopoe MoXem CMamb NPUYUHOU NOXApa



MexaHnuyeckune YCTaHOBKN

Bo MHormx OTPaCIAX NPOMbILLNEHHOCTN MeXaHNYeCKne CUCTEMbI
COCTaB/IAIOT OCHOBY MPOW3BOACTBA.

TepMOFpad)l/NeCKl/le AaHHble, NonyYeHHble C MOMOLLbIO TeNNOBW3NOHHOW
Kamepbl, MOTYT CTaTb 6eCLieHHbIM NCTOYHWKOM AOMNONHNUTENbHOM
l/lHd)OpMaLlI/ll/l npw nccnefoBaHnm Bw6paumm B X0Ae KOHTpONA
MeXaHn4eCkoro O60pyﬂ,OBaHVIﬂ.

MexaHunyeckmne cnctembl HarpesatTca, e B KaKmx-nmbo ToUKax
NPUCYTCTBYET HECOOCHOCTb.

ApKnit NprMep — KoHBeepHble NeHTbl. ECnu ponnk nsHoleH, 3To byaet
XOPOLLIO BUAHO Ha VIK-1306pakeHuny, 4To NO3BOMUT BOBPEMA 3aMEHUTL ero.

Kak MNpasno, No Mepe N3HOCa MeXaHNYeCKMX KOMMOHEHTOB pacCenBaHmne
Tenna ycunmBaeTca, cneoBatesibHo, nepes BbIXoAOM U3 CTPOA KOMIMOHEHTa
NN CUCTEMBI X TEMMNEPAaTyPa PEe3KO NOBbILAETCA.

HepwogmquKoe CpaBHeHne MOKa3aHWIM TeNIOBM3VOHHON Kamepsbl CO
3Ha4yeHremM TemnepaTypbl MalliMHbI B HOPMallbHbIX YCNOBMAX SKCM1yaTaymn
no3sonAaet O6Hapy>KI/ITb MHOXeCTBO Heuncn paBHOCTeVI.

[Nepezpes NoOWUNHUKA

nekmpodsuzames 8 HOPMAsTbHOM pexume pabomel



Tennosw3noHHbIe KaMepbl MOTYT MCNOb30BaTbCA M A1 MPOBEPKN
asurateneit. ObbIUHO nepen BbIXOAOM 13 CTPOA KOMMOHEHTbI ABUratens —
TakMe KaK LWEeTOYHbIe KOHTaKTbl U AKOPb, BbIASNAOT 1136bITOUHOE Tenno.
OpaHako MNpw 3TOM N3HOC KOHTAKTOB W11 3aMblKaHNE AKOPA HEBO3MOXHO
O6Hapy>KI/lTb B XO[e aHanmsa Bm6pau|/1|/1, MOCKO/bKY Takne D,ed)eKTbI 4acto
He BbI3bIBAIOT ee. TennoBwuaeH1e NO3BOMAET OLEHNTL Obllee pa6oqee
COCTOAHME U CPAaBHUTb TeMnepaTypy pasnnyHbiX ABwvratenew.

K MexaHWuecKrm cucTemam, KOHTPOMPYEMbIM C MOMOLLbIO
TEMNOBU3NOHHbBIX KAMeP, Takke OTHOCATCA MydTbl, PEAYKTOPSI,
NOALUMMHYKM, HACOChI, KOMMPECCOPbI, PEMHW, BEHTUAATOPBI U CUCTEMbI
KOHBelepoB.

MpyMepbl HEUCMPABHOCTEN MEXaHUYECKOTO 060PYA0BaAHMS, KOTOPbIE
MOXHO OBHAPYKUTb C MOMOLLbIO TeMNOBUAEHUS:

- npobnembl CMasKw;

- HEeCoOCHOCTb;

- Neperpes fiBuratenew;

+ HeHaaeXHOCTb POSUKOB;

+ neperpyska HacoCoB;

- Neperpes Basos fguratenei;

« HarpesaHue NoaWmnmHNKOB.

Tennosw3noHHan Kamepa No3BonAaeT O6Hapy>Kl/lTb 3TN n apyrmne I'IpO6J'IeMbI
Ha PaHHUX CTagnAax. 3T0 nomoraeTt npeaoTBPaTnTb NOBPEXAeHNA U
obecneunTb HenpepbiBHOE NPOM3BOACTBO.

[lsueamens: HeucnpasHocme 8HympeHHeu 06MomKu



Tpy6onpoBopabi

TennosuaeHne No3BOAAET NONYUNUT LIEHHYIO MHPOPMALIMIO O COCTOSHIU M30AALMN
Tpy6, NaTPyOKOB 1 KNanaHoB.

MpoBepKa COCTOAHNA M30MALUMOHHOTO MaTepyarna TPYOONpPOBOOB MHOTa ABNAETCA
KpWTUUYECKM BaXKHO 3afiauei. [otepy Tenna 13-3a HeMCNpaBHOM 13onALmn 6yayT
OTUETINBO BUAHbI Ha VIK-1306paxkeHwi, 4To No3BONMUT ObICTPO BOCCTAHOBUTL
M30MALMIO N NPefOTBPATUTL 3HAUNTENbHbIE MOTEPU SHEPTUW 1 PYre NOBPEXAEHNA.

MPAMOTOYHbIE KNanaHbl — ellie OfnH MPUMep CBA3aHHOTO C TPYBONPOBOAaMM
060pPYAOBaHNA, KOTOPOE CIEAYET MPOBEPATL C MOMOLLBIO TEMNOBU3NOHHBIX KamMep.
TennoBM3voHHbIE KaMepbl MO3BONAIOT HE TONIbKO OBHAPYKMBATD YTEUKM, HO 1
onpefenaTb OTKPLITOE 1 3aKPbITOE MONOXKEHWSA KNarnaHa Aaxe Ha PacCTOAHN.

MprMepbl HeVCNPaBHOCTEN TPYGOMPOBOAOB, KOTOPBIE MOXKHO OGHAPYXKNTb C
MOMOLLbIO TEMNOBUAEHUS:

+ YTEUKM B HACOCax, TpyOax v KnamaHax;

+ HapylWeHwsA U3onAUmY;

+ 3acopeHue TpybonpoBoAa.

Bce T1Mbl yTeuek, 3acoperus Tpy6 1 HeUCNPABHOCTEN M30MALMM Gy ayT OTYETIINBO
BUAHBI Ha VIK-1306paxeHii. C MOMOLLbIO TENNOBU3MOHHOM KaMepbl MOXHO
6bICTPO NOAYUUTL NPeACTaBREHE 06 06LIEM COCTORHMM CUCTEMbI, MOITOMY HET
HEO6XOAMMOCTM NPOBEPATL Kaxayio Tpy6y.

lomepu menna e napoeoﬁ ycmaHoske us-3a

HedocmamoyHou usonayuu

posepka uzonayuu
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OrHeynoprle MOKpPLITNA N HGd)TGXVIMI/I'-IeCKI/Ie
YCTAHOBKIN

Bo MHOTVX OTPaCNax NPOK3BOACTBEHHbBIE MPOLIECCH OCHOBaHbI Ha
NPYMEHEHUM TOMOUHBIX Kamep 1 KoT0B. OfIHaKo OrHeyrnopHOe MoKpbIThe

Ha TOMOYHbIX Kamepax, KOT/ax, nevax Ans 0bxmra u CKUraHua oTXOoB,
YCTaHOBKaX KPEKWMHra 1 peakTopax NoABEPXEHO PaspyLIEHNIO 1,
CNefoBaTeNbHO, MOXET TepATb 3OHeKTUBHOCTL. C NOMOLLbIO TEMOBK3MOHHOM
Kamepbl MOXHO N1erko 06HapyMTb NOBPEXAEHVIE OTHEYNOPHOro Matepuana 1
notepu Tenna.

Tennosu3noHHble Kamepsl FLIR obecneunsaioT 6bICTPYIO 1 TOUHYIO
AMATHOCTVIKY MY TEXHUYECKOM 0OCNYKMBAHMN BCEX TVMOB YCTAHOBOK,
00NMLOBAHHBIX OTHEYMOPHBIM MaTePKaoM.

TennoBM3NOHHbIe Kamepbl LIMPOKO MPUMEHSAIOTCA 1 B HEGTEXUMIUUYECKOM
CEKTOPE NPOMbILNEHHOCTI. TO NpeKpacHoe CpeacTBo Ans ObCTPON 1
TOUHOW AMArHOCTUKYM NPY TEXHUECKOM 0BCNYXMBAHUM NeYel, yCTpaHeHm
nedeKToB OrHeynopHOCTU 1 NpoBepke pebep koHaeHcaTopos. ObcnenosaHve
TennoobMeHHIKOB NO3BOAAET OOHAPYKMBATb 3aCOPbI B TPyDaX.

Tennosu3noHHble kamepsl FLIR Systems ncnonb3ytoTca n Ana ocmoTpa
YCTaHOBOK KpekuHra. MHorne Tpybbl B HWX M3011POBaHbI OrHeYMOPHbIM
KamHeM. TennoBM3NOHHble TEXHONOMMM NMO3BONAIOT NErko NPOBEPUTH
L€NOCTHOCTb M30MALMM.

[Mposepka ozHeynopHoU u3oAyuU Ha [lehekm oeHeynopHoU usonayuu
Hegmexumuyeckom peakmope

HapyweHue o2HeynopHoli hymeposku IMposepka 02HeynopHo20 Mamepuana e
spawaowetics nequ 011 06xu2a yemeHma 0ObiMOBOL Mpybe monoyHol ycmaHosku



OfiHaKo TOMOUHOE 1 KOTeNbHOE 060PYI0BAHME MOKET CTaTb HEWUCMPABHbIM
NOA BNMAHVEM MHOXECTBa APYrX GaKTOPOB. K HUM OTHOCATCA 06pa3oBaHme
HaCMOEHWIA KOKCa BHYTPM TP, MPENATCTBYIOLIEE NOTOKY NPOAYKT,
OT/IOXEHYE LWaKa Ha HaPYXHOW MOBEPXHOCTY TPY6, HelOCTaTOUHOE
NpOrpeBaHyie 1 neperpes, HABPOC dakena Ha TPYOLI 13-3a HEBEPHOI
OPVEHTAL|MN FOPENOK, a TAKKE YTEUKM MPO/YKTa, KOTOPbI BOCTIIAMEHAETCA 1
HaHOCWT Cepbe3Hble MOBPEXAeHNA 0B0PYAOBAHUIO.

B3rnap ckBosb nnams

Yrobbl 06ECNeUTH BHICOKOE KaUYeCTBO OrHEYNMOPHOTO MOKPLITYA KOTEMbHbIX
11 TOMOYHbIX YCTaHOBOK, HEAOCTAaTOUHO MPOCTbIX BHELUHMX OCMOTPOB.
Heobx0AMMOo Takke NPOBEPATL OTHEYNOPHOE NOKPLITHE C BHYTPEHHEN
CTOPOHbI KOTNa Wn ToNKw. Mpu MCNoNb30BaHUM TPAMLIMOHHBIX METOAMK
NPUXOAWTCA OTKMIOYATL YCTaHOBKY ANA OCMOTPA BHYTPEHHEN NOBEPXHOCTH,
4TO OYeHb 3aTPATHO ANA NPOW3BOACTBA. OAHAKO 3TUX NOTEPb MOXHO
130exaTtb, NOCKONbKY B accopTumenTe FLIR Systems npepcTasneHb
TEMNNOBU3NOHHbIE Kamepbl 1A MPOBEPKYM BHYTPEHHEN NOBEPXHOCTH
YCTaHOBOK BO BpemaA paboTbl.

Takvie 06CneoBaHa CTanu BO3MOXKHbIMM 6rarofapa GunbTpy Ana naameHw,
KOTOPbBIM CELMAnUCTb komnaHmuy FLIR ocHacT1Av TennoBm3voHHble
Kamepbl. [namsa 3nyyaeT nHGPAKPACHbIM CBET PA3NMUHON MHTEHCMBHOCTM

C Pa3HOW JIMHOW BOSHBI, @ BOSIHBI HEKOTOPOW [/IMHBI MOYTW HE UMEIOT
TEN0BOro M3Ny4YeHUs B UHOPaKpacHoMm cnekTpe. PaboTa dpunbTpa

ANA MNaMeHn OCHOBAHA Ha 3TOM 3aKOHOMEPHOCTM 1 obecneynsaeT
BO3MOXHOCTb «BUfIETb» CKBO3b MaMsa AA TEMOBMU3MOHHOM Kamepbl.

CnocobHOCTb TemnnoBM3MoHHbIX kamep FLIR «BrgeTb» CKBO3b Niams
no3BonsAeT 06CNen0BaTh KOTEN UK TOMKY BO BPEMSA 3KCMyaTaLmu. 310
He TOMbKO 130aBNAeT OT HEOOXOAMMOCTY MPOCTOEB HA BPEMA OCMOTPa:
No/y4YeHHas C NOMOLLbIO TEMNOBU3MOHHOM Kamepbl MHGOPMALMA MOXKET
0Ka3aTbCA KPaHe BaXHbIM MHCTPYMEHTOM KOHTPONA, MO3BOAAIOLMM
[00KTbCA 6e30MacHOro PocTa 06bEMOB NMPOU3BOACTBA W, ClIEJOBATENBHO,
CyLLECTBEHHOMO MOBLILUEHNA MPOV3BOANTENBHOCTN YCTAHOBKM.

St 4
Hexomopble mensogu3uoHHble kKamepsl FLIR cnocobHbl usmepame memnepamypy 3a nnameHem
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Apyrue chepbl NpuMeHeHNA

[Mommnmo yxe yNnoOMMHaBLNXCA obnacrel NpUMeHeHNA, CyLlwecTsyeT
MHOXeCTBO APYrnX cd)ep MCMNONb30BaHMA TEXHONOI MK TENNOBNAEHNA.

O6HapyxeHue dpakena

Bo Bpems HEKOTOPbIX MPOW3BOACTBEHHBIX MPOLIECCOB 06PasyoTca

rasbl, Okvraemble B hakenax. Mpm 3TOM Nama MOXET ObiTb HEBUAMMBIM

Q151 YeNOoBeUEeCKOro rnasa. BaxHo 6biTb yBepeHHbIM B TOM, UTO Gaken
NENCTBATENBHO rOpUT. B NPOTMBHOM Clyuyae BpefHble rabl MOryT NonacTb B
atmMochepy. TennoBM3MOHHbIE Kamepbl NO3BONAIOT NIErko NPOBEPUTD 3TO.

I Y
TensI08U3UOHHAS KAMEPA MOXem KOHMPOIUPOBAMb NAIAMS, KOMOPOE He BUOHO
HEB0OpYKeHHbIM 21azom. OBpamume 6HUMAHUE: HA 1e8OM U306PAXeHUU NIaMeHU He 8UOHO

OnpepfeneHne ypoBHA XKUAKOCTN B EMKOCTN

TennosuaeHWe Takxe No3BOAAET OnpeaenaTb YPOBEHb KUAKOCT B
emKocCTv. bnaropaps adpdekTy nnyyeHns unu nepenagy Temneparyp oH
ueTKo BuaeH Ha MK-1306paxeHnu.

Hasmux mepmuyeckux U306PG)K€HUHX omuyemsueo 8udeH YyposeHb XKUOKOCMU 8 eMKocmu 0715
XpaHeHuA



[pyrve npumepbl CNONb30BaHWA:

*  BblABNeHMe I'IpO6J'IeMHbIX Y4aCTKOB Mpn CBapPOYHbIX pa60Ta><;

+ MPOBEPKa MaTePUAsOB B a9POKOCMUUECKOM NPOMBILIIEHHOCTY;

-+ MpoBepKa npecc-Gopm;

- MpOBepKa pacnpeaeneHns TeMmnepaTypbl B achanbTOBOM NOKPLITAY;
+ MPOBEPKM Ha LieNniono3Ho-0ymMaxHbIX 3aBOAAX.

ThermaCAM™

pobnemHble ydacmku npu c8apOYHbIX UK-u3obpaxeHue ¢ Yesnono3Ho-6yMaxHo20
pabomax 3a800a

WK-usobpaxeHue npecc-hpopmel Acpansmosoe nokpeimue

Korzia HeobxoaMmO NMPOBEPHTL INEKTPUUECKME YCTAHOBKM, MEXaHUYECKOE
060PYA0BaHNE, YPOBEHb KUAKOCTI B EMKOCTAX, OTHEYMOPHBIN MaTepuan
YCTaHOBOK, TPY6OMPOBO/OB, GaKebHbIX FOPENOK 1 MHOrOe APYroe,
TENNOBU3MOHHAA KaMepa CTAHET UALaNbHbIM UHCTPYMEHTOM.

FLIR Systems npennaraeT uaeanbHble pelieHua Ana nobbix BUAOB
NPOUNAKTUYECKOTO TEXHUUECKOrO 06CnyKMnBaHwsA. KomnaHua FLIR Systems
npefnaraeT WUPOKMIM CNEKTP NPOAYKLMK: OT HELOPOrX MOAeNen [0
NONHOMYHKLMOHANBHBIX Kamep. B ee accopTumeHTe HaigeTca nogxoasilee
peLeHne ans 6ol uenu.
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Bbi6op nocTaBLMKa TeNI0OBU3NOHHOM
Kamepbl

|'Ip|/|o6peTeH|Ae TEMNOBU3VIOHHOM KaMepbl — 3TO AONITOCPOYHaA NHBECTNLINA. Ot
KaMepbl MOXET 3aBNCETb 6e30MacHOCTb YCTaHOBOK V1 nMepcoHara. HOQTOMy aepyet
BbI6VIpaTb HE& TOJIbKO TEMJI0BN3NOHHYIO Kamepy, OTBEYaloLLyt0 KOHKPETHbIM
I'IOTp€6HOCTﬂM, HO N HaAeXKHOro NOCTaBLVKa, KOTOpr7I CnocobeH oKa3blBaTb
NoAAepPXKY B Te4eHe Npoao/IKUTENIbHOIO BpeMeHN.

[poun3BoanTeNb AOMKEH NPeAnaraTb NEPEUNCIEHHBIE HUXKE MPOAYKTbI 1 YCIYTI.
« AnnapaTHoe o6ecneuyeHue
Nonb3oBaTeny NPeAbABAIOT K MPOAYKTaM pasnyHble TpeboBaHws, Mo3ToMY
OYeHb BaKHO, YTOObI MOCTABLMK MOT MPEIOKNTb MOTPEOUTENIO MOSHbIN
CMEKTP TEMNOBU3MOHHbBIX KaMep: OT HEJOPOT X BapMaHTOB 10 NeEPefOBbIX
MOJEenen BbICLLIEro Knacca.

o [porpammHoe o6ecneyeHve
He3asucrmo ot obnactu NnpMMeHeHNA NoJ1ib30BaTesIto I'IOTpe6y€TCﬂ
NporpaMmmMHoe obecreyeHwie A aHanv3a TEPMUYECKKX M300paKEHN 1
bOPMUPOBaHNA OTYETOB. BbibMpaliTe TEMNOBU3NOHHYIO KaMepPY, COBMECTUMYIO
C HeobXxoaMMbIM B Ballel chepe NporpaMMHbIM 0becrneyeHnem.

. MpuHapnexHocTn
[locne Toro, Kak Bbl HA4YHETE NCMONb30BaTb TEMMIOBU3VIOHHYIO Kamepy 1
OTKpOETe BCe ee NPenMyLLECTBA, BaM MOXKET MOHAA00UTLCA Bornee LMPOKi
CMEKTP BO3MOXHOCTEW. YoeamuTech B TOM, YTO NMPUOOpeTeHHas Bamm CUCTEMA
CNocobHa YAOBNETBOPUTL PacTylme noTpebHocTH. Mpon3BoAnTENb AOIKEH
npeanaratb PasnuvyHble TUMbl OObEKTUBOB, AUCTIIEEB 1 T. M.

o O6GcnyxuBaHue
HecmoTpA Ha T, YTO BOMBLIMHCTBO TEMIOBU3NOHHBIX KaMep, MCTOSb3yemblX
AN NPOUNAKTUYECKOTO TEXHUUYECKOTO OBy KMBAHWSA, CaMy He TpebytoT
TaKoro 0BCyKMBaHWS, NOOGAM3OCTI AOMKEH BblTb CEPBUCHBIN LIEHTP.
Kpome Toro, TenNoBU3NOHHBIE KaMepbl MEPUOANYECKM TPEBYIOT MOBTOPHOM
KannmbposKu. Mpu HEOOXOANMOCTI Kamepa A0SKHA OTNPABIATHCS HE B
APYryto YaCTb CBETA, @ B MECTHbI CEPBUCHBIN LIEHTP, UTOBbI BEPHYTHCA K BaM
MaKCVMalbHO BbICTPO.

o  OO6yueHme
BO3MOXHOCTW UCMOMb30BAHNSA TEXHOMOM M TENOBUAEHNS HE
OrpaHNyMBaIOTCA YMEHMEM 0OPaLLiaTbCA C KaMepoit. BblbrpaliTe mocTaBLivKa,
KOTOPbBIN MOXET 06eCneUnTh KayeCTBEHHOE OByUeHMe 1 MOAAEPKKY.






Tennodunsmka B npodpunaktnyeckom
TeXHUYECKOM 06CcnyKMBaHNN

YTob6bl NpaBUnbHO NCTONKOBATb MK-1306paxkeHNs, onepaTopy HeobXoanmMo
3HaTb, KaK PasnuuHble MaTepuanbl v GakTopbl BAMAIOT Ha 3HAYeHWA
TeMnepaTypbl, NOMy4YeHHbIe C MOMOLLBIO TEMNIOBU3MOHHOM Kamepsl. Hike
nepeymncieHbl HEKOTOPbIe 13 GaKTOPOB, KOTOPbIE OKa3bIBAIOT Hanbonee
CUAIbHOE BAWAHVE Ha NMOKa3aHWA TeMnepaTyps.

1. TennonpoBoaHOCTb

MaTepuansl 061afatoT pasnnyHbIMY TEMIOBBIMI CBOMCTBaMW. Hanpumep,
MaTepuan 13onALMI HarpeBaeTcA MeaeHHo, B TO BPEMA Kak MeTasllbl
HarpeBatoTcs H6bICTPO. CBOMCTBO MaTeEPUANoB NePEHOCUTb Teno
Ha3bIBAETCA TEMNOMNPOBOAHOCTBIO. Pa3nnymne B TEMNONPOBOAHOCTY

[BYX MaTEPVanoB B HEKOTOPbIX CUTYaLMAX MOXKET MPUBECTM K 6OMBLIMM
nepenagam Temneparyp.

2. Usnyyarowas cnoco6HocTb

YTo6bl NPaBUIbHO ONPEAENUTL TEMNePaTypy MaTepuana, BaxKHO yuecTb
€ro 13nyyaiolLyio CoCobHOCTb. M3nyyatoLiaa cnocobHOCTb — 3TO
WHTEHCMBHOCTb, C KOTOPOW OOBEKT 13MyUaeT SHepruto B MHOPaKpacHOM
[Vana3oHe. 3Ta XapakTepuCTUKa B 3HAUUTENbHOM CTEMEHW 3aBMUCHT OT
CBOWCTB MaTepuana.

I'Ipu 83e150e Ha MK—U306PG)K€HU€ MOXem NoKasamacd, Ymo 30/lomucmas Kpacka X0/100Hee, Yem
NOBepXHOCMb YawkKu. B deticmeumesibHOCMU OHU UMelom OaUHGKOByIO memnepamypy: pasnu4us e
UHMeHcusHocmu UHdeaKpaCHO?O ussiyqyeHus O6yC!708ﬂeHbl pa3HOL7 U3/1y'-IGIOLL(€L7 €nocobHoCcMbio



KpaiiHe BaXHO YCTaHOBWTb B KaMepe NpPaBuiibHble HACTPOWMKKM 13Ty4YatoLlei
CNOCOBHOCTY; B MPOTUBHOM Cllyyae pe3ysnbTaTbl U3MepeHus TemnepaTypbl
6ynyT HETOUHbIMK. TernnoBK3MOoHHbIe KaMmepbl FLIR Systems nmetoT
NpeABapUTENbHO 3aflaHHble HAaCTPOWKYM M3MyYatoLien CNoCOOHOCTY ANA MHOTMUX
MaTepuanoB. OcTanbHble HACTPOWKIM MOXHO HalTN B COOTBETCTBYHOLLEN
Tabnuue.

Jlesoe VIK-usobpaxeHue 0eMoHCMpupyem npasusibHO yCmMaHoeJIeHHyle HacmpoUKu U3/Tydaroweli CnocobHocmu
yenoseyeckoli koxu (0,97), nosmomy nokasanus memnepamypel 8eptl (36,7 °C). [lpu nony4eHuu npagozo
UK-usobpaxerus 6bi1a yKazaHa He8epHaAs usnyyaouwas cnocobHocme (0,15), 4mo npuseno k HegepHbIM
nokaszaHusm memnepamypei (98,3 °C)

3. OTpaxkeHue

HekoTopble MaTepwanbl OTPaxatoT TENIOBOE M3NyUeHne NOA0OHO TOMY, Kak
3epKano OTpaxaeT BUAVMMbIV CBET. K TakvM MaTepuranam OTHOCUTCA, Hanpumep,
HEOKMNCNEHHbI MeTans, B 0COOEHHOCTY, MONMPOBaHHbIN. OTpaxeHue MoXeT
CTaTb NPUUYMHOM HENPaBUIBbHOTO TONKOBaHWA VIK-n30bpaxkeHns. Hanpumep,
OTpaxeHvie COBCTBEHHOrO TEMNIOBOTO M3NyYeHNA MOXKET MPYBECTU K
NOABNEHMIO NOXHON ropavell Toukn. [o3ToMy onepaTop AOMKeH TaTenbHo
BbIOMPATb Yros, Nof KOTOPbIM TEMIOBU3MOHHAA KaMepa HanpaBnaeTca Ha
00beKT, YTObbI 136exKaTb IQPEKTa OTPAKEHUA.

OKHO ompaxaem menJiogoe usny4eHue, nosmomy 011 MensIoBuU3UOHHOU Kamepbl OHO aeacmeyem KaK 3epkasno

Ecnu maTepran NoBepxHOCTM 06beKTa 0OnafaeT HY3KoM U3yJaioLel
CMOCOBHOCTBIO (3TO MOXET BbITh, HAMPUMEP, HEOKUCTIEHHbI METa) 1
TemrepaTypa O6beKTa 1 OKpYsKatoLLiel cpefibl 3HAUMTENbHO Pa3nMUaeTcs,
OTpakeHvie TemnepaTypbl OKpysKalolielt cpeabl OyAeT BAVATL Ha NMOKa3aHus
TeMMepaTypbl, NOMy4YEHHbIE C MOMOLLbIO TEMOBU3MOHHOM Kamepsbl. YTo6bl
peLwunTb 3Ty Npobnemy, komnaHwA FLIR B CBOMX TEMNOBM3MOHHbBIX KaMepax
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mu Ose 20pAYUe MOYKU MO2YM NOKA3AMbCA HAZPeMbIMU y4aCcMKaMu, 00HAKO MAkoe 3HaqeHue
Memnepamypbl 8b138aHO OMPAXeHUEM HEOKUC/IeHHbIX MeMAIuYeckux NosepxXHocmedi.
JlelicmeumernsHo 20pA4Ue MOYKU, 8 OMJIUYUE OM OMPAXeHUU, UMeom pagHOMePHYIO OKPAcKy

JRE 12eraatan

Tom ghakm, 4mo 20pA4AA MOYKA HA UeHMPALHOU WTICMPAYUU UCYe3aem NPU He3HaYUMesbHOM
U3MEHeHUU NOJIOXeHUA Mensiogu3UOHHOU Kamepbl, Nodmeepxddem, Ymo 3ma moyKa Aenaemca
pesynbmamom ompaxerus

npeaycMoTpena BO3MOXHOCTb YCTaHaBIMBaTb Temnepatypy
OKpY»KaloLLel cpefibl ¥ KOMNEHCMPOBATh OTPAKEHHYI0 IGdEKTUBHYIO
Temnepatypy.

ObecneunTb NPaBUIBHOCTb HACTPOEK U3yyYalolel CNoCOBHOCTN

1 OTPaXKEHNA NO3BONAET MCMOSBb30BAHVIE NEHTbI C M3BECTHOM
M3nyyaioLlelt CnocobHOCTBIO (Kak MPaBUso, 6M3KOWM K 1), Ha3biBaeMo
TaKke KanubpoBOoUHOM NeHTon. OTPEe30K Takow NEHTbI KPenuTCa K
MOBEPXHOCTN 06BEKTA HA HECKOSBKO MUHYT, UTOObI NeHTa nprobpena
TemnepaTypy NOBEPXHOCTN 06beKTa. VICXoas 13 M3BECTHOW 13nyJYatollen
CNOCOBHOCTI onpefensaeTca ToYHaa TemnepaTypa neHTbl. [lockonbky
3Ta TemrepaTypa paBHa TemnepaType NoBepxXHOCTV MaTepurana,
onepaTop MOXeT U3MEHUTb HACTPOVIKM M3NydatoLiein CnocobHoCTH (1
Npwv HeOBXOAMMOCTM OTpaXatoLLiei CNoCOOHOCTY), UTOObI TEMMepaTypa
NOBEPXHOCTU MaTepurana Obina paBHa TemnepaTtype KanmbpoBOYHOW
NIeHTbl MrHOBEHMe Ha3ag.

4. MoroAHble ycnoBusa

TemnepaTtypa OKpy»Kalolen cpefibl MOXeT OKa3blBaTb 3HAUMTENbHOE
BMAHME Ha NMOKa3aHUA TemnepaTtypbl. Boicokas Temneparypa
OKpY»KaloLLel cpefibl MOXeT MAaCKMPOBaTb ropsayne TOUKK, Harpesas
BeCb OOBEKT, B TO BPEMA KaK HI3Kas TemrepaTypa MOXeT OXNaxaaTh
TaKme TOYKM 1O TemrepaTypbl HuKe onpefeneHHoro nopora.



hernalAn

J I |
3mo WK-u306paxeHue 8bina0um doCMamoyHo CMpaHHo, ecU He y4umeleams 06cmoamenscme,
Npu Komopbix OHo 6b110 cOenaHo. Haepyska Ha kabenu omcymcmeyem. OHU pacnosoxeHsl 8 meniom
nomeyeHuU, U HeOKUCTEHHbIe MeMAIuYecKue NOBepXHOCMU OMPAXAtom 8bICOKyI0 memnepamypy
OKpyXatowed cpedb!

HpﬂMOI;l COJSTHEUYHDIN CBET TaKXKe MOXET OKa3blBaTb CUbHOE BAVAHME,
HO TakoW CBET 1 TeHW MOTYT BIATDb Ha TepMI/lquKVll;l PUCYHOK
NOBEPXHOCTW Aaxe MHOrro 4aCcos nocje npekpatjeHna BO3AENCTBUA.
Bo3HumKLWIMe Nof BAMAHWEM CONHEYHOrO CBETA PUCYHKK HE CneadyeTt
nyTaTb C PUCYHKaMW, BOSHUKLWVIMM MOA BVAHMEM Tensonepenayn. Eue
OAVIH NOrOAHbIN d)aKTOp, KOTOprl;l cnefyer yunTblBaTb, — 3TO BeTEP.
MoTtok BO34YyXa OXNaxxAaeT MaTepra NoBepxXHOCTH, yMeHbLasA pasHnLY
Temnepartyp Mexay ropadriMmm 1 XonoaHbIMM y4aCTKamMmn.

Ewe oanH dakTop, KOTOPbIV MOXKET MPUBECTM K HETOUYHOCTM
pe3ynbTaToB MPOBEPKM, — 3TO AOMKAb, OXNAXAAOWNI MaTepman
noBepxHOCTU. [laxe nocne Toro, kak oAb NPeKpaTUCs, MCnapeHne
BOAbl OXNaXkAAET NOBEPXHOCTb. ITO MOXKET MPUBECTU K BO3HVUKHOBEHMIO
HeepHOro MK-pucyHka.

5. Cuctembl OTOM/IEHNA N BEHTUAALUN

BHelwHee Bo3aencTame Ha TeMneparypy noBepxHOCTN Mateprana
MOXeT MPOoNCXoanTb 1 B NOMELLEHNAX. TeMHepaTypa Opr)Ka}OIJ.I,eVl
cpedbl MOXET B/INATb Ha TeMnepaTypy NOBEPXHOCTA obbeKTa, Takke
OHa MOXET M3MEeHATbCA 13-3a yNpaBieHnA MUKPOKTMATOM. Cucrembl
OTOMNEHNA CO34at0T pa3HMLY TemnepaTyp, KOTOPaA MOXET NpuBecT
K nony4yeHnto HepepHOro MK-pI/IC)/HKa. [loTok xonogHoro BO3MyXa OT
BEHTUNATOPA NI CUCTEMbI KOHONLMOHNPOBAHMA MOXET OXNaxdaTb
MOBEPXHOCTb, B TO BPEMA KaK BHYTPEHHWNE KOMMOHEHTbl HarpeThbl. 310
MOXET NPMBECTN K TOMY, UTO NOoTeHUWabHble FlpO6J'IeMHbIe y4acCTKKM
OCTaHYyTCA He3amMe4YeHHbIMI.
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Bbi6op onTManbHOro pelueHuns

IMpw BbIGOPE TEMNOBU3NOHHOW KaMepbl, MPOrpaMMHOro obecneyeHus u
y4eOHbIX MAaTEPUANOB BaXkKHO OLIEHUTb MEPEYNCIIEHHBIE HIKE KItoYyeBble
rnokKazarenu:

Pa3pelleHne Kamepbl/KauecTBO N300PaKEHUS.
Tennosas YyBCTBUTENBHOCTb.

ToyHoCTb

DyHKLMM Kamepbl

lNporpammHoe obecnevexme

TpeboBaHws K 00yUeHuto.

O Wi gs Y D =

1. PaspelueHne Kamepbl

KauecTBo 1306paxkeHws, i paspeLlieHne Kamepbl, ABNAETCA BaXKHbIM
dakTopom. Camble felleBble MOAENM UMELOT pa3pelueHue 60 x 60
NUKCenew, B TO Bpems Kak A0pOorvie MOAENV BbICLIEro Knacca obnaaalor
paspeleHrem 640 x 480 nukcenen.

Tennosr3noHHble Kamepsl ¢ paspelleHrem 320 x 240 nnm 640 x 480
NUKCene Co3AaloT n30bpaxkeHne BbicoYalnLiero Kayectsa. [ns 6onee
CINIOXHbIX MPOBEPOK paspelleHre 640 x 480 cumTaeTca CTaHaapTHBIM
Cpear NpodeccroHanbHbIX TEPMOrpPadrCToB.

Kamepa ¢ paspelueHmem 640 x 480 nukcenein co3aaeT n3obpaxeHue C
307 200 ToYKamMu M3MePEHNS, YTO B UeTbipe pa3a boJibLie, YEM Y KaMepsbI
¢ pa3peLueHviem 320 x 240 nukcenel (76 800 ToUek M3MepeHns). ITa
pa3HyILa O3HaYaeT He TOMbKO Hosee BbICOKYIO TOYHOCTb M3MEPEHNS, HO
1 3HAUUTESNbHbBIE PA3NMUNA B KaUeCTBE N300paKeHNH.

Bbicokoe Pa3pelleHne nomoraet 6onee TOYHO YBUAETb, U3MEPUTb N
MOHATb NPpOonCxXoadaLmne ABNEHNA.

UK-uzobpaxeHue: 640 x 480 nukceneli UK-uzobpaxeHue: 320 x 240 nukcenel



bonee 8bicoKoe paspeweHue makxe 03Hayaem 6os1ee 8bICOKYI0 MOYHOCMb U3MepeHUU.
UK-usobpaxerue ¢ paspewieHuem 640 x 480 nukceneli (cnega) nokaseieaem memnepamypy 63,9 °C, 8 mo
8pems Kak usobpaxeHue ¢ paspeweHuem 320 x 240 nukcenel omobpaxaem memnepamypy 42,7 °C

C nomoLLblo Kamepbl ¢ 6onee BbICOKWM paspeLleHViemM MOXHO NoayUmuTb
CYepnbiBaloLLe CBEAEHWA O KpyNHOM O0ObeKTe, CeNnas 1 NpoaHanu3ypoBas
BCero ofiHo v3obpaxkeHwe. Mpu bonee HM3KOM paspelleHumn noTpedyeTca
6onblie n306paKeHNit ANA CKAHWPOBAHWA TOM e NoLLAaW C

aHaNorvM4HbIM YpoBHEM AeTanu3aumm. Kamepa ¢ paspelleHnem 640 x 480
nuKcener, 0bopyaoBaHHaA OOBEKTUBOM C YTIOM HaK/oHa 45°, no3sonseT
NPOCKaHMPOBATb Y4aCTOK pasmMepomM NprbAM3NTENbHO 4 X 3 M C paccToAHNA
5 M BCETO OAHUM CHUMKOM. YTOObI MPOBEPUTH Ty e YCTaHOBKY C MOMOLLbIO
Kamepbl ¢ papelueHrem 320 x 240 nvkcene 1 06beKTVBOM C yriiom
HaK/oHa 45°, noTpebyeTca cenaTh YeTbipe 1300paKeHHsa C BBOE MEHbLIErO
paccToAHuA. icnonb3oBaHue Kamep C BLICOKUM paspelleHrem He TONbKO
noBblLWaeT 3GGeKTUBHOCTb MY NOEBbIX MPOBEPKaX: MeHbLUee KONMUecTBO
1300paKeHN SKOHOMUT BPEMA Ha 3Tane AOKYMEHTVPOBaHWA.

160 x 120 nukceneli 320x240 nukcenel

640 x 480 nukcenet

31



32

2. TemnepaTypHas 4yBCTBUTE/IbHOCTb
Tennosas YyBCTBUTENbHOCTL OMPEAENSET,
HaCKOMbKO Masble mepenagbl TeMneparyp MOXeT ‘

pacno3HaBaTb kamepa. Yem Bhille TemnepatypHas O O 3 ot
YYBCTBUTENBHOCTb, TEM MEHbLLIE MUHMMaSbHAsA /

Pa3sHMLa TemMnepatyp, KOTOPYIO TeMIOBM3MOHHAA YyBCTBUTENBHOCTD
Kamepa CnocobHa onpeaenuTb W BI3yann3npoBaTb.
Kak npasuno, TemnepatypHas YyBCTBUTENbHOCTb
v3MepaeTca B rpagycax Lienbcua nnm
MUNAMKENbBUHAX. JTyune TeNNOBM3NOHHbIE Kamepbl AnA NPOPUIAKTUECKOrO
TEXHWMYECKOro 0OCAYKMBaHMA 0ONafaI0T TENNOBOM YyBCTBUTENBHOCTHIO B

0,03 °C (30 mK).

CnocobHOCTb Pacno3HaBaTh Takol HE3HAUNTENbHBIM Nepenaj TeMnepaTyp
HeobxoaMMa B 60MbLIMHCTBE Chep, rie NPYMeHAETCA TennoBmaeHue. Boicokan
UYBCTBUTENBHOCTb KaMepbl OCOOEHHO BaxHa 118 MPOUIAKTUYECKOrO
TEXHWUYECKOro 06CnyK1BaHWA B YCNIOBUAX, KOTAa nepenagsl Temnepatyp
HeBenKI. OHW MOTYT ObITb KPUTUUECKM BAKHBIMI Kak ANA AXarHOCTUKM
HEMCMPaBHOCTEN, TaK 1 AN1A NNAHUPOBAHKA JaNbHEALINX eNCTBIN.

3. TouHocTb
Bce M3MEPEHUA MOTYT MMETb MOrPeLHOCTN, 1 TENNOBUAEHWE HE NCKTIOYEHNE,
MO3TOMY B 3TOM CHEpe TOYHOCTb UrPAET BaxHYIO POb.

B Tabnuuax cneumduKalmii TennoBUaeHNA TOYHOCTb BbIPAXAETCA Kak

B NpOLEHTaX, TaK 1 B rpagycax Lienbcua. 3To npeaen NorpelHocTy,
KOTOpOW paboTaeT Kamepa. V3mepeHHas Temneparypa MOXeT OTANYaTbCA OT
daKTMUeCKo MO0 Ha yKa3aHHBINA MPOLEHT, MO0 Ha abCONMIOTHYIO BENUUMHY
TEMMepaTypbl (B 3aBMCMMOCTY OT TOTO, Kakasa BennumHa bonblue).

Ha ceroaHs oTpacneBol ctaHgapT coctaenaet + 2 % unm + 2 °C. Jlyuwme
TENMOoBK3MOHHbIE Kamepbl OT FLIR Systems obnanaioT ellie 6onee BbICOKON
TOYHOCTbIO: MOrPELIHOCTb B HIX COCTaBnAeT + 1 % uan £ 1 °C,



4, QyHKUMN Kamepbl

Vznyyatowas cnocobHocme U ompaxeHue

Kak rosopunocs B npedblayLLei rase, 13nyyaiolas CnocobHOCTb 06beKTa — 3T0
BaKHbI MapamMeTp, KOTOPbINA ClleflyeT yuuThIBaTh. B HACTPOKax BCeX TENNOBU3VOHHBIX
kamep FLIR ana npodunakTiyeckoro TeXHUUECKOro 00CyKIBaHNA MOXKHO
yCTaHaBNMBATb 3HaUEHMA M3flyyatoLLei CMOCOOHOCTM 1 OTPaxeHNA. BO3MOXHOCTL
33/laBaTb NapameTpbl U3yJatoller CNOCOBHOCTU U OTPKEHMA OUeHb BaxHa. [pu
MOKyMKe TennoBM3VMOHHON Kamepbl yoeauTech B TOM, YTO B HEll MpeayCMOTPEHbI 3TH
OYHKUMN,

PyuHas Koppekmuposka 0uand3oHa U yposHs

Elule onHa BaxHan GyHKLMA KaMepbl — 3TO BO3MOXHOCTb PYYHOM HAaCTPOVKM
[I1anasoHa TemnepaTyp 1 ypoBHs aeTanu3aunn VIK-u3obpaxeHus. bes atoit dyHKumMm
Kamepa OyeT aBTOMATUUECKM Pacno3HaBaTb MAKCUMABHYIO i MUHUMATbHYIO
TEMMepaTypy BCero obbekTa 1 0Tobpaxars BCe TemmnepaTypbl B 3TOM AUanasoHe.
OfHaKo B HEKOTOPBIX CTyuasx onepaTopa VHTepeCcyeT b HebOMbLION yuacTok
3TOV TemnepaTypHOIA WKanbl. Hanprmep, npu 06cneaoBaHnm NMHMY 3nekTponepeiay
BAO/b IMHEHOM OMOPbl B XONOAHYIO NOrogy.

Ecnv kamepa paboTaeT B aBTOMATUUECKOM pexuUMe, OHa byaeT oTobpaxatb Bce
TeMnepaTypbl: OT TeMnepaTypbl XONOAHOrO BO3AYXa (HanpvmMep, 8 °C) Ao camoi
BBICOKOV TeMriepaTypbl IMHUM dnekTponepeday (Hanpumep, 51 °C). Ha atom

1300pakeHUN BCA 0nopa OyAeT BbIMALETb Kak MOHOXPOMHbI TEMMbIA YUaCTOK.
OnHaKo ecnv yBeAMYUTL 3HaYEHVE MUHUMANbHOM TemnepaTtypbl € 8 Ao 24 °C, To

Ha VK-u306paxeHnn GyyT BUHDI BCE Nepenafbl TEMNEPaTyp MeXAy PaHbiMM1
KOMMOHEHTaMK, UTO MO3BOAUT ONPEAENNTb NEPErPEBAIOWMIACA COEAUHITEb.
L .-

/[l8a sapuaHma uzobpaxeHus: c asmomamuyeckol Hacmpolikol (cnesa) u ¢ HacmpoUuKoU Ha KOMNOHeHmM
(cnpasa). YposeHb 0emanuzayuu Ha u306paxeHuu, Noy4YeHHOM C KAMepb C agmomamuyeckol HacmpouKou,
C/IULIKOM HU30K

wre
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Lugposasa kamepa

MHoraa ObiBaeT HEMNPOCTO Pa3NNYUTb KOMMOHEHTHI Ha MK-n306parkeHny,
0COOEHHO B CUTYaLMAX, KOrfa Ha OAHOM M300pakeHUI HaXOANTCA
60/bLUOE KONMMYECTBO KOMIMOHEHTOB, W NPK CbeMKe C HeOOMbLIOTO
PaCCTOAHWMA. B TaKMX Clyyasnx nonesHo CHATb OObEKT B BUOVMMOM
CBeTe, YToObI BbINO Nerye HanTh COOTBETCTBYIOLLME KOMMOHEHTbI

Ha VIK-n3obpaxeHnu. [ins 31oro B 60MbLMHCTBO TEMIOBU3VOHHBIX
kamep FLIR BcTpoeHb! UndpoBble Kamepbl. OObIYHO CeUmanmcTbl No
NPOdUNAKTNYECKOMY TEXHUYECKOMY OBCNYKMBAHMIO, UCMOMb3YioLLVe
TEMOBM3VOHHbIE KaMepbI, AeNatoT ¥ 0ObIUHBIE CHUMKM, YTOObI TOUHO
3HaTb, UTO NOKa3aHo Ha VIK-1n3o6pakeHnu.

VK-usobpaxerue O6bluHOE U306paxeHue

C8EeMOOUOOHbIE Namnel

HecMoTpa Ha To, UTO ANA NofyyeHus YeTkoro VIK-1n3obpaxkeHns
TENNOBU3MOHHOM Kamepe He TpebyeTcs oCBeleHe, PEKOMEHTYETCA
BbIGUPATb KaMepy CO BCTPOEHHBIM CBETOAMOOM.

BcTpoeHHbIN CBETOAMOA rapaHTUPYET, UTO BCTPOeHHad Lindposan
Kamepa OyAeT AenaTb YeTKMe CHUMKM, Heobxonmble Ana paboTl
bYHKUMI «KapTuHKa B KapTuHKe» 1 Thermal Fusion, He3aBucumo ot
YPOBHA OCBELEHHOCTH.

06a 3mu u306paxeHuUsA cOenaHsl C NOMOLbLIO BUOEOKAMEDPLI, BCMPOEHHOU 8 MeN/I08U3UOHHYIO
kamepy FLIR. [pagoe homo cOenaHo ¢ 8KI0HYEHHbIM 8CMPOEHHbIM C8eMOOUOOOM.



KapmuHka 8 kapmuHke

OyHKUMA <KapTUHKa B KapTUHKE» MO3BONAET KOMOVHMPOBATb
1306PAKEHNA, NOYUYEHHbIE C MOMOLLbIO 0ObIYHOM LidPOBON

1 TEMNOBK3NOHHOW Kamep. KOMOVHUPOBaHHOE M300paKeHe
pacronaraeTca B paMmke B BEPXHEN YacTu LindpoBoro ¢oTo, B KOTOPOA
MOXHO nepemelatb MK-1n306paxeHvie 1 U3MeHATb ero pasmep. 310

NMOMOTraeT ToOYHee Pacfno3HaBaTb HEVCMNPABHOCTU.

(DyHKuuFI «KapmuHKa 8 kKapmuHKe» No380/19em nosy4ume yemxkull CHUMOK 3mux
BbICOKOBO/TbMHbIX YCMAHOBOK.

Thermal Fusion

[aHHan dyHKLMA No3BONAET KOMOVMHMPOBATH [1Ba M300PAKEHWA, 33AaBas
A1ana3oH TemnepaTyp, B KOTOPOM OTOBPaKaloTCA TenoBble AaHHbIE, a 3a
npefenamm KoToporo — UMepoBbie CBeeHNA. ITO MOMOraeT BbIAENUTL
npobnembl, TOYUHO Pacro3HaTb KOMMOHEHTHI, TpebytoLLve 3ameHbl, 1 6onee
3GGEKTMBHO BbINOHUTD PEMOHT.

VIK-usobpaxeHue ObvbiyHOe u3obpaxeHue

VIK-usobpaxeHue Thermal Fusion O6biuHOE U306PaKeEHUE
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JlasepHelU ykasamerne
HekoTopble TeNNOBU3NOHHbBIE Kamepbl OCHALLEHbI
Nla3epHbIM yKasaTenem.

OH No3BOMAET TOYHO YBUIET, Ha Yem CHOKYCUPOBaH
00beKTUB NHGPaKPaCcHOW kamepbl. Bcero oaHo Haxatve
KHOMKM, V1 Na3ePHbI yKa3aTeslb MOKaXeT, KyAa HanpasneHa
TEennoBK3MOHHAA KaMmepa.

Kpome Toro, nasepHoiii ykasatenb obecneunsaet
6e30nacHOCTb. OH 130aBNAET OT HEOOXOANMOCTM
NpMKacaTbCa K NpeamMeTam, KoTopble MOTyT ObiTb ONaCHbI B
NPOW3BOACTBEHHbIX YCIOBUSAX.

CmeHHble 0bvekmugel

lNocne TOro Kak Bbl HAYHeTe 1CMOb30BaTh TEMNOBU3MOHHYIO

Kamepy 1 OTKpOeTe BCE ee BO3MOXHOCTW, BalUW NOTPEBHOCTM MOTyT
13MeHNTbCA. CMeHHble O6BEKTMBbI MOMOTYT aflanTUPOBaTh Kamepy K
no6o cutyaunmn. ina 6onblUMHCTBA ChHep NPUMEHEHVA CTaHAAPTHbIE
06BEKTVIBBI — 3TO OMTUMaNbHOE pelleHue, HO MHOrAa TpebyeTca
paclmMpeHHoe nosne ob3opa.

Horpa ObIBaeT HeJOCTAaTOUHO MeCTa, UTOBbl OTCTYMUTb U YBUAETD
00BEKT NOMHOCTBIO. B TaKOW CUTyauUU LUMPOKOYTOMbHbIA 0ObeKTHB
CTaHeT OMTUMabHbIM PELLeHNEM. TO — UAEeanbHbIN BapUaHT

ONA NCCNefoBaHWA WMPOKMX 1 BICOKMX OOBEKTOB, HAanpumep,
SNEKTPUYECKNX MYNbTOB UM 0O0PYAOBAHWA AN1A MPOU3BOACTBA BymMari.
[nAa ynaneHHbIX O6bEKTOB MOXET OKa3aTbCA NnoneseH TeneoObeKkTB.
OH vaeanbHO NOAXOAUT ANA MENKUX OObEKTOB, HaXOAALLMXCA

Ha PacCTOAHNM OT OMepaTopa, HanpuUMep, BO3AYLIHbIX TIMHANA
aneKTponepesau.

s

-

Teneobvekmug obecneyusaem demasnbHeil CHUMOK 06beKMa U MoYHOCMb U3MepeHUs



Sp20HOMUYHAA KOHCMPYKYUS U NPOCMOMA UCNO/Ib308aHUSA

JTioboi MHCTPYMEHT yA0bHee UCMOSb30BaTh, €C/IM OH NErKuiA, KOMMAKTHbI
¥ MPOCTOW B UCMONb30BaHUM. MOCKONbKy 60MbIWIMHCTBO CMELManiCToB

NO NPOPUNAKTUYECKOMY TEXHUUECKOMY 0OCTY>KUBAHMIO CMONb3YIOT
TEMNOBU3NOHHbBIE KaMepbl YaCTo U B TeueHe NPOAOIKUTENBHOTO
BPEMEHW, UX KOHCTPYKUUA AOMKHa ObiTb 3prOHOMUYHO. MeHIo AOmKHO
BbITb MHTYUTVUBHO MNOHATHBIM, @ KHOMKM — Y06HBIMK, YTOBBI 06ecneunTb
3ddEKTMBHOE NCMONb30BaHNE 060PYAOBAHUS.

Mpu pa3paboTke Kaxaow TEMNOBK3VOHHON Kamepbl KomnaHwaA FLIR Systems
CTPEMUTCA CLieNaTb ee Nerkoi, GyHKUMOHaNbHOM 1 NPOCTON B NPUMEHEHNM,
NO3TOMY HECKOIBKO Kamep y»ke Oblin OTMEeUEHbI Harpafami.

®opmam uzobpaxeHus

OAHUM 113 GAKTOPOB, BAUAIOLIMX Ha BBICTPOTY CO3AaHUA OTYETOB, ABNAETCA
dopmaT, B KOTOPOM TEMOBM3VOHHAA Kamepa COXPaHAET TepMrYeckme
1306paxkeHuns. HekoTopble Kamepbl COXPaHAIOT JaHHbIe 1 M306paxeHNs

B COOCTBEHHOM hOpMaTe, MO3TOMY Npu paboTe C HUMK TPebyeTcs
JOMONHNTENBHOE MPOTPaMMHOE 0becneyeHme Ana Npeobpa3oBaHis
$alnoB B CTaHAaPTHLIN popmat JPEG.

Kamepa FLIR cozpaeT nonHocTbio paaromeTpuyeckune JPEG-paiinbl. 31o
03HaUaeT, uTo BCe JaHHbIe TEMMepPaTypbl COAEPXaTCA HEMOCPEACTBEHHO
Ha M300PAKEHNM 1 130BPAKEHUA NETKO MHTErPUPYIOTCA B CTaHAAPTHOE
nporpamMmHoe obecrneueHye.

Bce mensiosu3UOHHbIe Kamepsl COXPaHAom uobpaxeHus 8 opmame JPEG
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[anepes muHUamMIiopHelx u306paxeHul

Mpw co3panum VIK-n3obpaxeHuin
MHOrAa HEOOXOAMMO CPABHUTHL
CAenaHHble paHee n3o6paxeHws. Bo
BCEX TENOBU3MOHHbIX kamepax FLIR
€CTb yAOOHbIE ranepey M HNATIOPHbBIX
1306paKeHw, MoMoratoLLme ObICTPO
NPOCMaTPKBaThb COXPaHEHHbIE
1300paKeHNA 1 SKOHOMUTL BPEMS.

[or10c08ble U MeKCMoBble KOMMeHMapuu

YT0BbI YCKOPUTL GOPMMPOBAHME OTYETOB Kak Ha 3Tane
NPOBEPKM, TaK 1 Ha 3Tane [JOKYMEHTUPOBAHWS, B HEKOTOPbIX
TENI0BM3MOHHBIX KaMepax NpedyCMOTPEHa BO3MOXHOCTb
[06aBNATb TEKCTOBbIE KOMMEHTAPUM C MOMOLLBIO KNaBMaTypbl Ha
BCTPOEHHOM CEHCOPHOM 3KpaHe. HeKoTopble Ten0BH3MOHHbIE
Kamepbl MOTYT 3aMMCbiBaTb rOIOCOBbIE KOMMEHTAPWM BO BPEMS
pabOoThl, UTO MO3BOAAET HE TPATWTL BPEMSA Ha 3aMETKM BO BPEMS
TENOBM3MOHHBIX MPOBEPOK.

GPS-Hasueayus

B0O3MOXHO, BaM NMPUXOAMIOCh 3a0bIBaTh,
raoe MMeHHO CAenaHo To unn nHoe MK-
1306paxKeHe, U He YAABanoCh HalTu
HUKaKMX 3aMETOK, KOTOPbIe HanmOMHMUN
bl Bam 00 3TOM. HekoTopble 13 yuiunx
mofenelt kamep obnagaiot dyHKumer GPS,
no3gornsolleit ceasaTb VK-13obpakeHue ¢
ero mectononoxeHnem. GPS-texHonorus
MOMOET COXPAHUTb AaHHbIE O MeCTe, rae
6bINO CAENAHO Kaxaoe 13obpakeHve.




CosmecmumMocme ¢ BHEWHUMU 0amyuKamu

VIHOrAa u3aMepeHws TemnepaTypbl AaloT HeAOCTaTOUHO UHGOPMALN
06 060pyAOBaHMK. YTOObI MONYYUTB MOJHbIE CBEAEHWSA, MHOTME
CMEUWanCTbl No NPOGUIAKTUYECKOMY TEXHUUECKOMY OOCTYXMBAHMIO
MCMOMb3YIOT BHELIHME AATUMKM, TAKME, KaK TOKOU3MEPUTEbHbIE
knetwm. CneymanicT 3anncbiBaeT AaHHbIe, NOMyUYeHHbIE C MOMOLLbIO
TaKWX Krelel, a 3aTem KonupyeT ux B otyeT. OfHaKo 3TOT MeTof,
HE3hGEKTUBEH, TaK Kak OnepaTopbl MOryT OWNBaTbCA.

[na HagexHbIX NpoBepok komnaHwa FLIR Systems npepnaraet
TEMIOBM3MOHHbBIE KaMEPbI, KOTOPbIE MOTYT aBTOMATUYECKM COXPaHATD
[laHHble, NOMTyYeHHble C TOKOM3MePUTENbHbBIX KneLler, Ha VK-
1306PaKeHNM C MOMOLLbIO KaHana nepefaym aHHbIX Bluetooth
MeterLink. BymaxHble 3aMETKM YXOAAT B MPOLLIOE, MOCKONbKY
NOKa3aHWA TOKOM3MEPUTENbHBIX KNeLler aBTOMaTUYeCKn NepeaatoTca
B KaMmepy Mo 6eCnpoBOAHOMY KaHany CBA3M U COXPaHAIOTCA Ha
cooTBetcTBytolleM MK-1300paxkeHnn.

= "

METER LiNK -
©Bluetooth Sp 0t30.7 °¢

AC1 64.6A
AC2 42.AA

Ac:m.aAl ¥
sk |
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becnposodHas ces3e

TexHonorua Wi-Fi obecneunBaeT BO3MOXHOCTb 6eCNPOBOAHON CBA3M
C Kamepow (Hanpvmep, AnA OTNPABKM M300paKeHuit C Kamepbl Ha
CMapPTOOH MKW NnaHWeTHbIY MK).
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5.MporpammHoe o6ecneyeHune

Mocne NpoBePKM MOXET NOTPeboBaThCA
NpeacTaBUTb ee pesynbTaTbl PYKOBOACTBY

nnu KnveHTam. AHanus VIK-n3obpaxeHuii n
GOPMMPOBaHME OTUETOB O MPOBEPKE — BaXKHblE
3afaun. YoeamTech B TOM, UTO TEMOBY3MOHHaA
Kamepa NnocTaBnaeTca C NPorpaMmHbIM
obecneyeHrem, NO3BONAOLLMM VX BHINONHUTD.

BOMbLUIMHCTBO NMPOTrPaMMHbIX MAKETOB,

NOCTABAAEMbIX C TEMIOBU3MOHHBIMI KaMepamu,

NO3BONAOT BLINOAHATL 6a30BbIM aHANW3 W CO3AaBaTb OTYETHI. OHK COAEPKAT dGYHKUMM
M3MepeHNs TeMNepaTypbl B OAHOM Touke 1 Apyrie 6a30Bble CPeACTBa Y3MEPEHUS.

Ecnm HeO6><O,EI'I/IMbI OONONHUTENbHbIE d)yHKLU/II/I — aHalliM3 1 Co3faHne OTYeTOB,
npovssoanTesb TENMOBN3NOHHOM Kamepbl 4ONXKeH NpeanoXnTb paCLUI/IpeHHbIVI
I'IpOI'paMMHbII7I naket. B Hero gomkHbl ObITb BK/IOYEHDI anepytoume q)yHKLlI/Il/\Z

- rvbkoe opOPMIEHNE 1 Pa3METKa CTpaHWUL A1 GOPMUPOBAHNSA OTYETOB MO
NHAVBULYaNbHBIM TPEOOBAHNAM;

- OYHKUMOHaNbHble CpeACTBa AN1A aHaNM3a TeMnepaTypbl: MHOXKECTBO TOUEK,
YYacCTKu, M3MepeHvie nepenaga TemnepaTtyp;

- OYHKUMA «KapTUHKa B KAPTUHKE» C TPOMHbBIM HANOXKeHWeM (Nepemellaemoe,
M3MEHAEMOr0 pa3mepa, MacluTabupyemoe);

- aHanu3 TeHaeHuni;

- co3faHne GopMyn C UCMOMb30BaHUEM PE3yNbTaTOB TEMNOBU3NOHHbIX
n3MepeHns;

- CO3AaHVe paanoMeTpUYeCKMX NOCIeA0BaTeNbHOCTEN HENOCPeACTBEHHO B
oTyeTe;

- ObICTPbIA NOUCK N300PAKEHWMI ANA OTUETS;

- Co3[aHKe NaHopam ana 0ObefHeHNA HECKONbKIX M300pakeHNi B OHO
6onbLLoe.

Pacnonaras KauecTBeHHbIM aHaNMMTUYECKIM 1 TEMNOBU3NOHHbBIM OTUYETOM, Bbl CMOXeETE
NOoKa3aTb PYKOBOACTBY UMK KAVIEHTY MeCTa NoTeHUMaNbHbIX Npobnem 1 ybeanTb Ux B
HeobX0AMMOCTN NPOGUNAKTUUYECKIX MEP.

6. Tpe6oBaHNA K 06yueHuio

Komnanusa FLIR cotpyaHmuaeT ¢ LieHTpom obyyeHns

NK-texHonoruam (ITC) — He3aBMCKMMOW OpraHm3aumen,

obnapatouien ceptudurkatom ISO v pacnonaratoulen

otaeneHvaMu no scemy mupy. ITC npeanaraet niodble I'I'NR'TARIﬁIFI{IEg
KYPCbl: OT KPaTKMX BBOAHbIX 1O CePTUGMKALIMOHHBIX. C CENTER
6onee NoapPOBHLIMN CBEAEHUAMN MOXHO O3HaKOMUTBLCA

Ha caiTte www.infraredtraining.com.
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nOpﬂ,D,OK nposeneHnA
TEenN0BN3NOHHON ANarHoCTuKu

VTaK, TENNOBM3NOHHAA Kamepa AoCTaBneHa. MOXHO HauMHaTb MPOBEPKY.
Ho ¢ yero HauvHaTb? B 3TOM pasaene pykoBOACTBA OMMCaHbl METOAMKM
TENNOBM3VOHHOrO 06Ce0BaHNA, KOTOPbIE YNPOCTAT HAUano paboThl.

1. Onpepenute 3agaumn

CocTaBbTe CMMCOK 0OOPYAOBAHNS, KOTOPOE MNOASIEXMT KOHTPOII0. Bo MHOMMX
KOMMaHUAX TaKue CTIUCKM YrKe CYLLEeCTBYIOT. HEOOXOAMMO TOMBKO UCKMOUNTL
3 CMIXCKA SMIEMEHTbI, HeMPUIroAHble A1 TEMNOBU3NOHHOM AUATHOCTUKM.

Crnepyiowmii War — paccTaHOBKa NPUOPUTETOB B CNIMCKE. BOMbLUMHCTBO
KOMMaHW1iA BEAYT XyPHarbl TEXHUYECKOro 0BCMyKMBaHWA 1 MPOU3BOACTBA.
TaKue »ypHarbl MOMOryT OnpefenunTh, Kakoe 0bopyaoBaHMe bonee Bcero
NOLBEPKEHO MOSIOMKaM ¥ TpebyeT NPUCTaNbHOrO BHUMAHWSA. YUuTbiBaliTe
TaKXKe NpAMble MOCNEACTBUA aBapuu. Kputnyeckn BaxxHoe obopynosaHue
crenyeT NpoBepATb Yallle 1 TlaTenbHee, Yem 060pynoBaHNe, BpeMeHHas
HEeVCNPaBHOCTb KOTOPOro He OCTaHaB/IVMBAET MPOV3BOACTBEHHbI MPOLIecC.

Mcxons 13 3Tol MHGOPMALIMN MOXKHO COCTAaBAATb rPaduKm TEMNOBU3NOHHOM
anarHoctukn. OfHako NpUCTynaTh K paboTe ellje paHo, HeO6XOAMMO
BbIMONHUTb eLle HECKONBbKO BaXKHbIX AENCTBUIA.

2. BoinonHuTe npeagBaputenbHoe o6cnegoBaHne

Mpexae Yem NPUCTYNaTh K AUarHOCTHKe Npobiem obopyaoBaHus,
HEOOXOAVMO NOMYUNTL CMPABOYHbIN MaTepuan. PEKOMEHAYETCS CO3AaTh
MK-n306parkeHnsa Bcero 06opynoBaHyis, noanexatiero o6cneaoBaHuio.
3TO cnemyeT CAenaTth BO BPEMS €ro SKCMyaTaLun B HOPMAbHOM PEXUME.
Horpa MOXeT NoTPeboBaThbCs CO3aaTh HECKOMbKO MK-11300paxKeHIin
OfHOV YCTAHOBKM, B OCODEHHOCTM, €C/IN €€ KNIoUYEBbIE KOMMOHEHTbI U
NOACUCTEMbI MOABEPKEHbBI COOAM.




3T n306paXkeHNsA NOCYKaT 6a30BbIM CMPABOUHbIM MATEPNATIOM,
MO3TOMY BaXHO TLLATENbHO 3aA0KYMEHTMPOBATb NpefBapUTenbHOe
obcnenoBaHue. YTobbl fOOWTHCA TOYHOCTYN TEMMEPATYPHbIX

M3MepeHuit, yutute Bce GakTopbl, ONMCaHHbIE B pa3aesne 3 HaCTOAWEro
PYKOBOZCTBA. B 0TUeT 0 NpeaBapuTenbHOM 06CNeA0BaHUN CleayeT
BKMIOUUTb OMMCAHME UCMOMNb3YyEeMbIX METOAOB (HaNpUMep, NapameTpbl
n3nyyaioLlelt CoCOBHOCTU 1 OTPAXKEHUNA 1A KaXKOOW YaCTh YCTaHOBKM),
a TaKkKe TOYHOE OnMCaHne PacNoONOXKEHNA KaXOA0ro KOMMOHEHTa,
npucyTcTByloLero Ha MK-n3obpakeHuu.

Co3naB 6a3y JaHHbIX NPEABAPUTENBHBIX N30BPAKEHNIA, MOXKHO
OonpeaennTb, Kakad Temrepartypa npuemnemMa asida Kaxxgoro KOMroHeHTa
YCTaHOBKMW, 1 3aAaTb MOPOT neperpesa. B pesynbrate Kamepa dynet
nofaBaTb CUMHan, KOrfa TeMrnepatypa B KaKOI?I-J'II/I6O yactun K-
|/|3o6pa>1<eH|/|ﬂ NpPeBbICUT AONYCTUMOE 3HaYeHNEe. ITO NMOMOXET YCKOPUTb
,Ela)'leeI7ILLIyPO MPOBEPKY. 3anuLunTe 3TV CUrHanbl ANA NCnob3oBaHNA B
Oymyuiem.

STa I/IH(')OpMaLU/Iﬂ NMOMOXET onpeaeinTb HeNCNPaBHOCTU O60py,ElOBaHl/Iﬂ
npu noanenyowmx npoBepkKax.

3. Hayano npoBepkKu

Ecnmn npenBapuTesibHbie M3MepPeHNA BbINMOTHEHbI U X pe3yNnbTaTbl
TWaTeNbHO 3aAJOKYMEHTNPOBAHbI, MOXHO MPUCTYMNaTb K O6CJ'I€JJOBaHI/IIO
0bopynoBaHusA. Heobxoamm CrMcoK anmnapaTHbIX KOMIOHEHTOB,
noanexalmx NpoBepke, 1 rpadunk 06Cnef0BaHA, yUNTbIBAIOLMNA
4aCTOTy BO3HUKHOBEHNA HeMCI‘IpaBHOCTeVI B O60py,ElOBaHI/IVI N BInAHme
BO3MOHOW aBapumn Ha I'IpOI/I3BOJJCTBeHHbIIZ npouecc.

Ecnmn annapatHbii KOMMOHEHT rOTOB K TEMI0BU3MOHHOW MPOBEPKE,
NPOCTO 3aaiiTe NOPOr Neperpesa 1 HauHUTe obcnefoBaHve. Ecu
NOABUTCA CUIHas, 3TO O3HAYaET, YTO AaHHbIN KOMNOHEHT TpebyeT
[anbHeALWen NPOBEPKU.
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OpHako Hanmure c1rHana o NPeBbILLEHNM TeMnepaTypbl He O3HaYaeT, yTo
nccnenosatb VIK-n3obpaxeHus He Tpebyetca. OnepaTtop TENI0BU3NOHHOW
Kamepbl JOMKeH MOHMMaTb Gr3nYecKe OCHOBbI Kak TEXHONOr 1K
TennoBWAeHNs, Tak 1 PaboTbl obcneayemoro obopyaoBaHua. [ina npumepa
paccMOTpUTe NeperopesLUre NPefoXPaHUTENN U CUCTEMY OXNaxaeHNA

C OrpaHNYEHHbBIM MOTOKOM OXaXKAaIoLEN KMAKOCTU. B 3TVX cucTemax
HEWCNPaBHOCTM MPVBOAAT K BO3HVKHOBEHMIO HE FOPAUMX, @ XONOLHBIX TOYEK.
Mo3ToMy peKoMeHAyeTCA 03HAKOMUTBCA CO BCEMM TEMMOBbLIMU CUrHaTypami,
CBA3aHHbBIMK C HEMCNPaBHOCTAMM 06OPYAOBAHWA.

4. AHanus n cosfaHne oT4YeTOB

3aBepLnB obcnefoBaHe 060PyAOBaHNIA, BEPHUTECH Ha paboyee MecTo
ANA aHanum3a n3obpaxkeHuit 1 BKNoUYEHVA OBHAPYXEHHbIX HEeUCNPaBHOCTEN
B oTyeT. Ho 370 eule He Bce. [porpammHbiii nakeT FLIR Reporter nossonsaet
aHanM3MpoBaTh TEMIOBbIE XapakTepUCTUKN 06OPYAOBaHNA BO BPEMEHN

C NMOMOLLbIO MPOCTLIX AMarpamMm 1 rpadrnKos. 3Ta MHGOPMaLIMA MOMOXKET
CNPOrHO3MPOBaTh, KOrAa MMeHHO 060PYOBaHMe NOTPebyeT TeXHNYECKOrO
00NyKVBaHWA, 1 3aMN1aHMPOBaTb ero.

grm Inspection Report
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FLIR T-Series

FLIRi3 /15717

FLIR P-Series

FLIR E-Series

FLIRT640 / T620

MOHAA TAPAHTUA H TAPAHTUA HA
A V3QENUE* MWKPOBOIOMETP *

*Tocne pernctpauyuu nsgenvs Ha www.flir.com
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NMPUMEYAHUA



NMPUMEYAHUA
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Y1o0bbI NPOKOHCYNbTNPOBATbCA CO CNeLanmncTamum no VIHd)paKpaCHbIM KamMepam,
o6pau.|a|7|Ter no nNpmnBefEHHbIM HUXXE agpecam.

FLIR Commercial Systems B.V.
Charles Petitweg 21

4847 NW Breda

The Netherlands

Ten.: +31(0) 765 79 41 94
Qakc: +31 (0) 765 79 41 99
e-mail:  flir@flir.com

FLIR Systems AB
Rinkebyvéagen 19

PO Box 3

SE-182 11 Danderyd
Sweden

Ten.: +46 (0) 8 753 25 00
(OFTe +46 (0) 8 753 23 64
e-mail: flir@flir.com

FLIR Systems Benbrusa
Uitbreidingstraat 60 - 62
2600 Berchem

Belgium

Ten.: +32(0)32391532
(OFTeH +32(0) 32392464
e-mail:  flir@flir.com

FLIR Systems lepmannsa
Berner Strasse 81

D-60437 Frankfurt am Main
Germany

Ten.: +49 (0) 69 95 00 900
Dakc: +49 (0) 69 95 00 9040
e-mail:  flir@flir.com

www.flir.com

FLIR Systems Bennko6puranna

2 Kings Hill Avenue - Kings Hill
West Malling

Kent

ME19 4AQ

Ten.: +44(0) 1732220011
(OFTH +44 (0) 1732 843 707
e-mail:  flir@flir.com

FLIR Systems ®paHuyus

19, bld Bidault

77183 Croissy-Beaubourg
France

Ten.: +33(0) 160370100
Makc:  +33(0)164113755
e-mail : flir@flir.com

FLIR Systems Utanna

Via Luciano Manara, 2

1-20051 Limbiate (MI)

Italy

Ten.: +39(0)299451001
(OFTeH +39 (0) 2 99 69 24 08
e-mail:  flir@flir.com

FLIR Commercial Systems
WUcnaHua

Avenida de Bruselas, 15- 3°
28108 Alcobendas (Madrid)
Spain

Ten.: +34 91573 48 27
Makc:  +349166297 48
e-mail:  flir@flir.com

FLIR Systems Middle East FZE OAD
Dubai Airport Free Zone

P.O. Box 54262

Office C-13, Street WB-21

Dubai - United Arab Emirates

Ten.: +971 4 299 6898

Dakc: +971 4 299 6895

e-mail:  flir@flir.com

FLIR Systems Poccusa

Poccua, MockBa, yn. MNMpeuncreHka
n.40/ 2, ctp. 1, noabesn 4, opuc 21
Ten.: +7 (495) 785 37 97
(OFT{e + 7 (495) 785 37 81
e-mail:  flir@flir.com



