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$FLIR

BBepeHune

[NepBas TennoBM3VOHHasA Kamepa Hbina NpodaHa 8 1965 rogy
KOMMaHMew, KoTopad BNOCNEACTBMM CTana 13BeCTHa kak FLIR Systems.
OHa 6bina pa3paboTaHa Ana 0CMOTPa BbICOKOBOMBTHbIX JIMHNIA
sneKTponepeaayn.

C TeX NOP TEXHONOI MM TEMNOBUAEHNA LUArHYIW aneko Brnepes.
TennoBM3VOHHbIE KaMepbl MPEBPATUANCH B KOMMAKTHbIE CUCTEMDI,
KOTOpble BbIMAAAT Kak Linpposble GoTo- 1 Braeokamepbl. OHM NPOCTbI B
NPUMEHEHNM 1 CO3AAI0T YeTKOoe M300paxKeHne C BbICOKMM pa3peLleHrem
B peXMMe peanbHoro BpemeHMu.

OpHoit 13 cdep, BbICTPO OTKPBIBLUKX BO3MOXHOCTM TEMNOBUAEHNA, CTana
CTpowvTenbHaa 0Tpacsb. V13 3K30TMUYECKIMX YCTPOCTB TEMOBK3NOHHbIE
Kamepbl NpeBPaTUINCh B MIHCTPYMEHT, LUMPOKO MCMONb3yeMbli
CTPOWTENbHBIMM MHCMEKTOPaMUM BO BCEM MUPE.

TennoBK3MOHHasnA Kamepa — 3T0 YHMKallbHOe CpeACTBO AJ1A NoVICKa

noTepb dHepru B 3aaHn. OHa Np@cTa B NpUMeHeH! 3BOTAET
OblaTP 0 bnp n, arepmigtie paxena loTCA
enbHbil AfkasdreflbEIB0 e3yns@tos.
| |

/lcnonb3oBaHyie TENNOBU3VMOHHOM KaMepbl OTAENBHO UM B COUETAHUM C
LPYrUM1 CPeaCTBaMu, HanprMep crctemamm BlowerDoor, CyliecTBeHHO
ycKopseT paboTy. bnarogaps TennoBugeHNIo MOXKHO TOUHO BbIABKTD
MeCTa 3HepronoTepb 6€3 MCNONb30BaHWA Pa3PyLIAIOLMX METOAOB
KOHTPONA.

3anocnedHue 5071em menJioBU3UOHHbIe KaMmepbl npemepnesiu 3Ha4ume/ibHble U3SMeHEeHUA. Komnarus FLIR Systems scezda beina
nepsonpoxoduem 8 06;1acmu mena08udeHuUs, 8bI8005 HA PbIHOK Nepedo8ble MOOesIU MenI08U3UOHHbIX Kamep.
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TennoBM3VIOHHAA Kamepa — 3TO HaZeKHbI OECKOHTAKTHbIN MHCTPYMEHT,
CNOCOBHBIN OBICTPO ¥ TOYHO CKaHVMPOBATL TeMNepaTypy Ha BCei
NOBEPXHOCTV OOBEKTA, @ TaKXKe BIU3yann3npoBaTh NosyYeHHble
cBefeHna. Tepmorpaduyeckiie Nporpammbl MO3BOSAKT HALLVIM
K/MEeHTaM No BCEMY MUPY SKOHOMUTb CPEeACTBa.

TennoBupaeHne B cTponTeNnbHO OTpacan
C 1970-x rojoB Mbl NOCTEMNEHHO BCE MyyLle MOHUMAEM, UYTO
SHEPropecypchl KpanHe LUeHHbI 1 He HECKOHEYHDI.

CrpoutenbHbiin cektop noTpebnset 40 % sceli sHeprumr 8 EC v obnanaet
OFPOMHbBIM MOTEHLIMANOM C TOUKM 3PEHNUA SKOHOMUM SHEepruu. B

CBA3M C 3TUM EBpOMneickan Komruccusa paspaboTana AVPEKTUBY O
perynMpoBaHnn 3HeProadGEKTUBHOCTY 3AaHMIA, Ha OCHOBE KOTOPOA
yXe CO3[0aHO MHOXECTBO HaLMOHabHbIX 3aKOHOB.

[npekTrBa KOHTPONMPYET ACATENBHOCTb ThICAY EBPOMENCKIX
KOMMaHMiA, MOCKOMbKY BO MHOTMX CTpaHax EC nonyueHve ceptndrkatos
aHeproaddekTmBHOCTY (EPC) CTano 0ba3atesbHbIM YCIOBMEM MPW

CTPOUTENBCTBE V1 PEMOHTE 3[aHWi.
1) KeTh 3aKk@HoB
IGAT NETPEQAOC
7l npyr fax [ |

B nonrocpoyHolt nepcrexTree Mbl, CKOpee BCero, yuanum 6onee
XecTkre avpekTrBbl EC B OTHOLLEHWI SKOHOMUW SHEPTUV B 30aHUAX.
3TO OKaXKeT OrPOMHOE BIMAHME Ha MHOTVX CMeLManincToB, paboTaroLmx
B CTPOUTENbHOM CEKTOPE.

NCCNenoBaHns Ux SHeProadGEKTUBHOCTU.

COBpEMEHHbIE' mensioBU3UOHHbIe KAMepbl KOMNAKMH®bI, JieeKu U npOoCmebl 8 UCNOJ1b308aHUU.



Bo3o6HoBNsAEMble NCTOYHUKWN SHEprun

13-33 pedrumTa TPAAMUMOHHBIX MCTOYHNKOB SHEPTMI, TaKNX KaK Yrofib,

ra3 v HedTb, LieHbl Ha HMX MOCTOAHHO PacTyT. Kpome Toro, Mbl MPYXOANM K
MOHVIMaHMIO TOrO, UTO GOsbLUE HEMb3A 3arPA3HATL MAAHETY, CKUras 3T BUAbI
TONNVBa.

ConHeyHas 3Heprvs

ConHeyHble NaHenu crnocobHbl NpeobpasosbiBaTh sHeprno ConHua

B 2NEKTPUUECTBO, KOTOPOE CTOUT feHer. OfHaKo, YTobbl MonyyaTh
MaKCVIMasbHbI AOXOL V1 BBICOKYIO BEIXOAHYIO MOLHOCTb Ha MPOTAKEHNN
[ecATUNeTUI, HeobxoanMMo KauecTseHHoe obopyaoBaHye. ConHeuHbln
MOJYNb — Camasn BaykHaA YacTb COMMHEYHOW YCTaHOBKM — AOMKeH ObiTb
cnocobeH HemnpepbiBHO NPON3BOANTDL SMEKTPUYECTBO B TeUeHe AorX
net. TennoBM3MOHHbIE KaMepbl MOMOratoT NMOAAEPKMBATL €r0 Ka4eCTBO Ha
BbICOKOM YPOBHE B TeUeHKe BCero Cpoka Ciyobi.

Memoduka nposepKu cosiHeYHbIx naHeseli C npUMeHeHUeM MensIo8U3UOHHbIX Kamep umeem
yeseili pad npeumyujecms. AHOMAnauu Xopowo 8UOHbLI Ha YeMKUX MepMUYecKux u306paxeHusx, a
menJsioBuU3UOHHbIe Kamepebl, 8 omsiu4ue om apyzux cpeacma aHasnu3a, MoXHo ucnosib3oeameo onsa
0CMOMPA COTHeYHbIX naHesnel 0axe 80 8pems ux pabomel.

o Mepe TOro Kak 3anacbl MCKOMaemMblX BUAOB TOM/VBa YMEHbLUAKOTCA, LieHbl
Ha yrosb 1 ra3 nokKopAT HOBbIE BbICOTbI. MHOrMe HauHaoT NCMONb30BaThL
SHEepPruwo COﬂHLla, KOTOPaA HMKOrAa He NMCCAKHET. OﬂHaKO CONHeYHble naHenn
noaBepPeHbl N3HOCY. B cBA3M C 3TUMm cneunanmncTbl B obnactu CTpouTenbCTBa
CO BCEro Mmpa nCnonb3ytoT TeNNOBKM3VOHHbIE KaMepbl 414 OCMOTPa
COJNHeYHbIX MaHenew, YCTaHOBNIEHHbIX Ha Kpbllax 30aHUV 1 CONHEYHbBIX
SNEKTPOCTaHUMAX.



BeTtpoBas aHeprua
Elle ofgHYM BO30OHOBSEMBIM UCTOYHVKOM IHEPIM ABNAETCA

BeTep. Bo BCcem Mrpe BETPOBbIE TYPOUHBI BCE WNPE MCMONb3YIOTCA
I19 NPOW3BOACTBA dMeKTPUYeCTBa. Lienble BETPOBbIE NapKM
YCTaHaBAMBAIOTCA Kak Ha Cylle, Tak U Ha MOpe.

BeTpoBas TypbuHa COAEPXKNT MHOXECTBO MEXaHNUYECKNX 1
SNEKTPUYECKMX KOMMOHEHTOB, KOTOPbIE NIErko MPOBEPAIOTCA C MOMOLLbIO
TEMNOBV3NOHHOM Kamepbl. Hagnexalnii npodrnakTMyecKkmin ocMoTp
BCEX €€ KOMMOHEHTOB rapaHT1pyeT NMpoun3BOACTBO 3MEKTPUYECTBa B
TeYeHve JONTUX JeT.

WIK-uzo6paxerue semposol mypbuHbl, nonyyeliHoe c semnu
o&MoTPY 308k 1Mo erfes BETPOBbI H n

C MCMONb30BaHMEM TEMNOBM3MOHHBIX Kamep. Bo Bpems Takmx
obcnenoBaHuin cneayet obpallate BHUMaHWE Ha MHOMMe aeTanu. HyxHo
HE TONbKO BaAeTb MPVHUMMaMM paboThl TEMIOBMU3VOHHOM KaMepsl 1
CO3[aHWA CHUMKOB, HO ¥ 3HaTb GU3VIKY TEMIOBbIX PUCYHKOB 3AaHUS,
COJTHEYHOW NaHenn Unu BETPOBOW TypbUHbI, a Takke 0COOEHHOCTU

X KOHCTPYKLMN. TV OCOBEHHOCTN HEOBXOAMMO YUYUTBIBATL 1A
NPaBMABHOTO MOHUMAHWSA, TONKOBAHWIA 1 OLEHKIN TEPMUUECKIX
1300paKeHNIA.

OpHako B OAHOM PYKOBOACTBE HEBO3MOKHO PAaCCMOTPETL BCE
NPUHLMMBI ¥ BAPUAHTBI MPYMEHEHNA CACTEM ANA aHanv3a B
CTpOUTENBbHOM OTPac/N. VIMeHHO nosTomy Komnanua FLIR Systems
npennaraet yyebHble Kypchl cneumansHo 418 NpodeccroHanos
CTPOWTENBHOIO CEKTOPA B COTPYAHMYeCTBe C LleHTpom obyuerns VK-
TexHonoruam (ITC).

B aTom pyKoBOACTBE pacCMOTpPEHbI NepeyncrieHHble HKe TeMbl.

. O6nacTn NpUMeHeHNs TeNNOBUAEHNS.

. MpUHUMNBI PabOThl TEMNOBU3MOHHBIX Kamep 1 GakTopbl, KOTOPbIE
cnefyeT yunTbiBaTh MPU UX NPUOOpeTeHN.

. Mpoueaypa nposefeHvs TepMorpadrnyeckrx NpoBepok
(pekomeHaaumn).



TennoBM3VOHHan Kamepa PerncTpupyeT MHTEHCMBHOCTb M3MyUYeHns B
MHGPaKpacHOM 06nacTy 3NeKTPOMarHMTHOrO CreKTpa 1 NpeobpasyeT ero B
BUANMOE M300paKeHMe.

Yuneam lepwenb omkpbin UHHPAakpacHoe ussyyeHue 8 1800 200y.

Yto Takoe nHdppaKpacHoe nsnyyeHme?

Halwm rnasa BOCMPYHUMAIOT 3EKTPOMArHUTHOE M3MyYeHre B BUAVMON 06nacTu
cnekTpa. Bce apyrvie Gopmbl 3NEKTPOMArHUTHOTO 13yYeHIs, Hanpumep
NHOPAKPACHOE M3MyYeHVe, HEBUAVMbI ANA YeN0BeYeCKOro rasa.

NHdpakpacHoe 13nyyerue 6eino oTkpbiTo B 1800 rogy actpoHomMom Dpefeprikom
Ynnbamom [epluenem. 3anHTepecoBaBLUNCh Pa3nNUIMAMI B TemnepaTtype
CBETOBOrO 13MyUYeHNA Pa3nnUHbIX LIBETOB, OH MPOMYCTUS COMHEYHbIA CBET Yepe3
CTEKNAHHYI0 MPU3MY, YTOObl CO3AaTb CMEKTP, U ONpefena TeMnepaTypy KaKaoro
LBETa. YUeHbli1 BbIACHWI, UTO TemrepaTypa NoBbilaeTca OT GVONeTOBOro LiBeTa K
KpacHoMy.

[locne oTKpbITUA STOM 3aKOHOMEPHOCTH [epluent PeLLnn N3MepPUTL TeMnepaTypy
3a npefenamn KpacHoro AranasoHa cnekTpa B 0651acTy, rae CONHeuHbI CBET He
BUAEH, 1 OOHAPYXI, UTO TemnepaTypa B 9TOM 061acT Gbina Camoit BbICOKOW.



VIHdpaKpacHbI CBET HAXOAMTCA MEXY BUAMMOM 1 MUKPOBOSIHOBOW
YaCTAMM INEKTPOMArHUTHOTO criekTpa. OCHOBHOW MCTOUHVIK MHPAKPacHOro
M3MyYeHna — TennoBoe nsnyderue. Jlioboi 00beKT C TeMnepaTypoi Bbile
abcontotHoro Hyna (-273,15 °C, unm 0 °K) n3nyyaeT Tenno 8 nHdpakpacHom
AvianazoHe. [laxxe 06beKTbl, KOTOPbIE KaxKyTCA OUeHb XONOAHbIMY, HanpumMep
KyOMKI NbAa, N31y4atoT MHPPAKPACHbI CBET.

Mbl noasepraemca VIHd)paKpaCHOM)/ M3NYHEHWIO eXKeAHEBHO. Tenno ot ConHua,
OrHA NN paariatopa — BCe 310 VIHC')paKpaCHOG n3nyyeHue. Haww rnasa ero

He Bl/l,ElﬂT HO HepBHble OKOHYaHWA KON OLLI,yLLI,a}OT ero Kak Tenno. Yem Tennee
O0@ReK nydKaetT,
Bu3MonHanKa I u

l/IchpaKpaCHaﬂ 3Heprua (A) obbekTa pokycupyeTca onTrkoi (b) 1 HaﬂpaBﬂﬂeTCﬂ
Ha MHGPaKpacHbIi feTekTop (B). OH nepepaeT nHdopmaumio Ha 3J'|6KTpOHHbII/I
patunk () ana 06paboTkiM 1300paKeHNA. INEKTPOHVIKa NpeobpasyeTt
nocTynatouine C AeTeKTopa AaHHble B M306paxerns (1), KOTopble MOXHO
NPOCMaTP1BaTh C MOMOLLBIO BUOUCKATENS, CTaHAAPTHOIO BUAEOMOHUTOPA UK
KK-3KkpaHa.

MHdpakpacHas Tepmorpadusa — 370 NpeobpazoBaHme NHGPaKPacHOro
11306paxeHn s B PaIlOMETPUYECKOE. DTOT METOJ, MO3BOSIAET CUNTHIBATH C
113006paxXeHNA 3HAUEHVIA TeMNepaTypbl. Kax bl NKCeNb PaaMoMETPUYECKOTO
11306paxeHns — 3TO MO CyTV Pe3ynbTaT M3MEPEHVA TemnepaTypbl. [
MOMYYEHNA STUX 3HAYEHWI B TEMNOBK3VOHHOM KaMepe UCMOMb3YIOTCA CIIOXHbIE
AnroprUTMBI.



TennoBM3MOHHbIE Kamepbl AnA CTPOUTENbHOM OTPACAM — 3TO GyHKLMO-
HaNbHbI MHCTPYMEHT ANA HEMPOHMKAIOLLEro KOHTPOA 1 ANArHOCTUKM
COCTOAHWA 3AaHWM, CONHEYHbIX NAHENEN v BETPOBbIX TYPOVH. Tennosw3u-
OHHaA Kamepa NMo3BONAET NIErko 0OHAPYXMTb, 3adVKCMPOBATL U YCTPAHUTL
npobnembl A0 TOFO, Kak OHM NPUBEAYT K MOOMKaM 1 NOTPeOYIOT 3HaUW-
TeNbHbIX 3aTPAT Ha PEMOHT.

TennoBun3noHHble kamepsl FLIR

+ TaK e NpocTbl B MCMONb30BaHNUK, KaK BrLeoKamepa v LidpoBon
doToannapar.

« [laloT NONHyto KapTUHY CUTyaLmK.

- OnpenensioT TMN 1 MECTOMONOXKEHNE HEMCTIPABHOCTMY.

+  WM3vepsatoT Temnepatypy.

- CoxpaHsatoT HbopmaLmio.

+ YKa3blBalOT, YTO MMEHHO HEOOXOAMMO VCMPABUTD.

- [omoraioT 06HapyWTb HEVCMPABHOCTY A0 BO3HWKHOBEHMA CEPbe3HbIX
npobnem.
JKOHOMAT BpeMA U CREACTBA.

Jethekmol 8 (pomo3anekmpude- Tenno8u3UOHHAA NPOBEPKA 0bozpesaemslt mpomyap: pa-
CKUX 371eMeHmax. OKOHHO20 MAccuea. 60maem moJibKo €20 4acme.

KomnaHwa FLIR Systems npegnaraet Wrpokwii aCCOPTUMEHT TENI0BW-
3MOHHbIX Kamep. Mbl mofbepem NoaxOAALLYI0 Kamepy ANA NPOBEPKHM Kak
6OMbLWVIX 3AAHNIA, TaK 1 XKMIbIX MOMELLEHNIA,




AnA yero ncnonb3syeTcA TENNOBN3NOHHaA Kamepa?

[Moyemy cnepyeT BblOpaTh TeNNOBK3NOHHYIO Kamepy FLIR? CywecTsyioT
CpefCcTBa, NO3BONALLME V3MEPATL TemnepaTypy 6eCKOHTaKTHbIM COCO-
6OM, HanpumMep UHPPaKpPacHbIe TePMOMETPbI.

NHdpakpacHbie TepmomMeTpbl U TEMTIOBU3NOHHbIE Kamepbl
NHdpakpacHble (1K) TepMOMETPbLI — 3TO HaA€XHble 1 0UYEHb MOfe3Hble
YCTPOWCTBA AN1A M3MePeHUA TeMnepaTypbl B OAHOV TOUKe, OfHAKO Npu
CKaHMPOBAHWW C X MOMOLLbIO OOMbLLINX MOBEPXHOCTEN MOXKHO He 3aMeTUTb
BaXXHbIX AeTanel, Takmx Kak MecTa yTeuku BO3ayXa, NoX0 N30MPOBaHHbIe
0011aCTV 1 YYacTKM NPOHNUKHOBEHWA BOADI. TemnnoBm3noHHan kamepa FLIR
NO3BOAAET NPOCKAHUPOBATL LieNoe 3haHne, CUCTeMY OTOMAEHNS, BEHTH-
NALMN ¥ KOHAMLMOHMPOBaHWA BO3ayxa. OHa He NpOMyCTUT AaxKe Camyio
ManeHbKyto NpobnemHyto 061acTb.

VIK-mepmomemp, usmeperue memnepamy- FLIR i3, uamepeHue memnepamypei 8 3 600
Dpbl 8 00HOU MOYKe moykax

YA06HbBII NHCTPYMEHT AnA 6bIcTPOro o6HapyeHnA npo6nem ¢
YHUKa/IbHOW TOYHOCTbIO

Mp¥ NCMONb30BaHWN TONBKO MHGPAKPACHOIO TOYEYHOrO TEPMOMETPA
NIerko He 3aMeTUTb Cepbe3Hyto Npobnemy B 3aaHuK. TennoBr3oHHanA
kamepa FLIR no3sonaeT yBuaeTb BCIO CUTYaLMIO M MTHOBEHHO CO3AaeT
MONHYIO ANArHOCTUYECKYIO KapPTUHY Henonaaok. OHa MOMOraeT He TONbKO
06HapyX1Tb NPO6IEMY B 3[aHNK, HO ¥ ONPEAeUTL ee MacliTad.



Ucnonb3oBaThb ee Tak xe 3¢pPeKTUBHO, KaK TbicAYUN NHPpaKpac-

HbIX TEPMOMETPOB OfAHOBPEMEHHO.

MHdpakpacHbIi TEPMOMETP NMO3BONAET M3MEPUTL TEMMNEPATYPY B OAHOW
TOUKe. TennoBK3MOHHbIE KaMepbl MOMYT M3MEePATb TeMAepaTypy BCew
cucTeMbl Unu KomnoHeHTa. Kamepa FLIR i3 co3naet n3obpakeHue ¢ pas-
peteHviem 60 x 60 NMKCeneit. ITOro xe pesynbTata MOXHO AOCTUYb NMPU
OHOBPEMEHHOM 1Cnonb3osaHun 3 600 VIK-TepmomeTpos. Halwa nyyLuan
mopens, FLIR P660, obnagaet pa3pelueHviem 640 x 480 nukceneit. Cnefno-
BaTe/IbHO, Ha 1306pakeHuy byneT 307 200 NUKCenewn, 4to COOTBETCTBYET
addekTrBHOCTM 307 200 MHOPAKPACHBIX TEPMOMETPOB.

V\N-I-.ru

M306paxeHne, BblgaBaemoe
MK-TepmomeTpom

MN306paxkeHune, BbiaaBaeMoe
NK-TepmomeTpomM

N3o06paxeHne, BblaaBaeMoe
NK-TepmomeTpoM

MN306paxkeHne, BblgaBaemMoe
TEMNJI0BU3MOHHOM KaMepom

N306paxeHne, BbloaBaeMoe
TENI0BNU3MOHHOW KaMepow

MN306paxeHune, BblaaBaemMoe
TEMN/I0BU3MOHHOMN KaMepom






an/IMeHeHI/Ie TeXHONornmn TennosnaeHnA
B CTpouUTeNbCTBE

OCMOTP C NCNOMb30BaHVEM TEMIOBK3NOHHbIX KaMep — 3TO 3GdeKTVBHOE
HEeMpPOoHWKatoLLiee CPEACTBO KOHTPOSIA 33 COCTOAHMEM 3AaHM1. Kamepbl cTanw
OfHWM 13 CaMbIX LIEHHbIX MHCTPYMEHTOB ANA AMArHOCTUKM PasfinUHbIX COOpY»Ke-
HWW. TennoBM3MOHHaA Kamepa NO3BOMAET NErko 0OHaPYKMTb, 3adUKCUPOBaTD 1
YCTpaHUTb NPobnembl elLle 0 TOro, Kak OHV NMPUBEAYT K MONOMKaM 1 MoTpebytoT
3HaUMTENBHBIX 3aTPAT Ha PEMOHT.

[narHocTnyeckmin ocMoTp 3AaHNA C UCNONb30BaHNEM TEMNOBU3NOHHOM Kame-
pbl MOMOTaeT:

.+ BW3yaJM3MpPOBaTh MOTEPU IHEPTUY;

. 00HapyK1Tb AedeKTbl U30AALNY;

+  HaWTW UCTOYUHWKM YTEUKM BO3AYXa;

«  OBOHApPYXWUTb BNAKHOCTb B M30MALIMY, HA KPbILLIE 1 CTEHAX Kak BO BHYTPEH-
HUX, TaK ¥ B HAPYKHbIX KOHCTPYKLIMAX;

«  OBOHapyXWTb MIECEHb 1 MOXO 30/IMPOBAHHbIE YUA~T«i;

t,\00"\ Oy MTE EIAL - i€ UOC  bi;
90 Ha W K\ TF MecTa 11p¢ caul' 3a i BOA)- |B N0 KX 2Per sbiT, ax;

3 dHE KA1 SRR OPEL SSc Ty 98 P65 X0 OPAL &l =TT

- OBOHapPYXWUTb MOBPEXAEHNSA KOHCTPYKLNIA;

+  KOHTPOIMPOBATb CYLIKY 3AaHNI;

«  OBHapyXuTb AedeKTbl rMAPOMArNCTPANEN 1 IMHWIA LIEHTPANbHOMO OTO-
nneHns;

. 00HaPYKUTb HEMCMPABHOCTY 3NeKTPOOboPYAOBaHNS.

TeNNOBM3VOHHbIE KaMepbl — 3TO MAeanbHbIA MHCTPYMEHT /15 BblABNEHNS
AebEKTOB B 3AaHUAX, MOCKObKY OHW NMO3BOSIOT BUAETH TO, UTO HE BUAHO He-
BOOPYKEHHbIM [1a30M. MK-1300paxkeHne AaeT BO3MOXKHOCTb 3apaHee nosydaTb
CBEieHNA 0 NPobneMHbIX yuacTkax. C MOMOLLbIO TEMNOBU3MOHHOM Kamepsi
MOXHO COBCTBEHHbBIMY rNa3amin YBUAETb 60nbLIMHCTBO AedeKTOB.

1306parxeHue C TOUHBIMM JaHHBIMY O TeMMepaType AaeT CNELMANNCTY B 06-
NacTV CTPOUTENBCTBA BaXkHY0 MHOOPMALIMIO O COCTOAHUM U30NALMK, MPOHWK-
HOBEHWM BNary, 00pa3oBaHMM NECEHN, a TakKe O HEMCMPABHOCTAX MEKTPO-
000pYyA0BaAHWA, HANIMYNM TEMNOBBIX MOCTOB M COCTOAHWM CUCTEM OTOMeHUS,
BEHTUNALMN W KOHAWLUMOHMPOBAHWA BO3MYyXa.

TennoBU3VOHHAA KaMepa — 3TO HACTOMBKO LieHHbI 1 MHOTO®YHKLIMOHANbHBbI
WHCTPYMEHT, UTO NepeuncnnTb Bce chepbl ee NpUMEHEHNA NPOCTO HEBO3MOXK-
Ho. Crocobbl MCMOMb30BaHKISA TEXHOMOT M TEMNOBUAEHNS Pa3pabaTbiBaoTCs
exxeaHeBHO. B 3ToM pazaene pyKOBOLCTBA OMNMUCHIBAIOTCA MWL HEKOTOPbe 06-
NacTn NPUMEHEHWA TEMNOBU3VMOHHbIX KaMep B CTPOUTENbCTBE.



DedeKTbl nsonAyMN 1 yTeukn Bo3gyxa

TennoBuaeHe — 310 OTANYHOE CPEACTBO A MOUCKA B 3[aHNSX Takux
nedeKToB, Kak OTCYTCTBME U30MALMM, PACCIIOEHNE WTYKATYPKN 1 KOH-
feHcaumn,

8
ez

mo 30aHue mennee usHympu. OHo npedcmasnaem cobol MHO20CTOUHYI0 KOHCMPYKYUIO «6emoH

— usonayua — 6emot». O0Ha u3 cekyuli U30AAUUU OMCYMCmayem, Ymo He8o3MOXHO y8udems Hego-
OPYXeHHbIM 2/1a30M HU U3HYMPU, HU CHAPYXU. Tenlo8u3UOHHASA Kamepa cnocobHa ysudems mo, Ymo
HeAoCmynHo 0718 4e108e4ecko20 enasa.

KapkacHas KoHcmpykuus. MHozue cekyuu u301a4uu omcymemayem, O Yem caudemesiscmay-
0M menJisle OMmeHKU.

CmexknaHHas kpelua Had ampuymom. OHa B0OOHENPOHUUAEMA, HO HE 2epMemuyHa. Tennbil
8030yX 8bIXO0UM HAPY»Xy NOO 8030elicmauem U36bimoyHo20 0asneHus. Imy npobriemy MOXHO
Ppewiume 3a cHem eepMemu3auuu CmMekaaHHOU KpbILUU.



B cknapgckmnx 3gaHviax, CKOHCTPYMPOBAHHbIX 13 XOPOLWO M30JTMPOBAHHbBIX
CTEHOBbIX MaHenen 3aBOACKOro U3roTOBNEHNS, MOryT Ha6J'HO,ELaTbCH no-
TepW SHEPINN Ha CTblKaX 3/1eMEHTOB.

Cknad co 3HayumesnbHeIMU ymeykamu mensioeo 8030yxa mMexdy cmeHol u kpeluwied. Jna ycmpa-
HeHUSA 3Hep20N0MePL 3MU CMbIKU C/1edyem 2epMemu3uposame.

YT106bI HalTV YYaCTKV C OTCYTCTBYIOUIEN U30AALMEN U MOTEPAMM SHEPTN
C NOMOLLbIO TEMNOBK3VMOHHOM KamMepsl, HEOOXOAMMa Pa3HKLa TemnepaTy-
pbl BHYTPU 1 CHapyu 3aaHua He mexee 10 °C. Ecnm ncnons3yeTcs kame-
pa C 6onee BbICOKMM Pa3peLleHeM 1 TEMNOBOM YyBCTBUTENbHOCTbIO, 3Ta
pa3sHMLEA MOXKET BbITb MEHbILLE.

B MecTax C XoNoAHbIM KMaTOM CTE0EHIIS acTo OCM loTC
Tep 1A ng€Tapn matoM)
4uTb Boctatoghy @ 1ie 3nahvggha v nA
erifor HUMY CreTenvamu HpOBaHisa,

NnpoBOANTb TENNOBU3NOHHbIN OCMOTP NyYle BCEro B NETHME MeCALbl.

Tenno8u3UOHHbIT OCMOMP CHAPYXU 30aHUSA. Ha mepmuyeckux u306paxeHusx Xopowo 8UOHs!
ydacmeku ¢ njioxol usiu omcymemayrowet usonayued.



Ha mepmuyeckom U306DG>K€’HUU omyemnuso 8udeH aeqbeKm U301AU4UU CMeHbI NOO OKHOM.

O6HapyKeHMe yTeueK Bo3ayxa

YTeuku Bo3ayxa BefyT K JOBbILUEHIgYPOBHA SHEProno €HWA 44 1YacTo
BbiBbIB HemONAM KM MaxgBEHT . e TOro, JOHM yT
1 KOHOeHEaLWV B BlEBoiloueRenb, K

AleHVIgIBHYIDE Hife a ]

Y106kl OOHAPYKMTb YTEUKM BO3AYXa C MOMOLLBIO TEMIOBU3VIOHHOM Kamepbl,
[oMKkHa ObITb PasHULa TemnepaTyp BHYTPU 3AaHUA 1 33 ero NpeAenamim, a
Takxe nepenag AasneHvA.

C NOMOLLbIO TEMNOBU3VMOHHOW KaMepbl MOXHO OBHapYXWTb XapaKkTepHble
TEPMUYECKME PUCYHKM, BO3HUKAIOLLME B CUTYaLWW, KOTa XONOAHbIN BO3-
LlyX MPOHMKAET uepe3 HerepMeTHUHbIN YUaCTOK KOHCTPYKLMK, MPOTeKaeT
B1O/1b MOBEPXHOCTW 1 OXNlaxAaeT ee. iccnenoBaTh 3faHue C MOMOLLbo
TaKo Kamepbl BCerna CneayeT C ToW CTOPOHbI, rae HabnoaaeTcs oT-
pvLaTenbHOe aBneHre. YTeUKr BO3ayXa YacTo MOXKHO OOHAPYKUTb C
MCMONb30BaHVEM MeTofa HarHETaHWA, Ha3blBAEMOrO TaKxe NpoBepKom
BlowerDoor. lononHutensHble cBeaeHus o metogrike BlowerDoor MOXHO
HalTV fanee B 31OV HpoLLIOPE.

Ha usobpaxeHuu 8uOHbI ymeuKu 8030yXa MeX0y NOMOJKOM U OKHOM.



OG6Hapy»eHue Bnarv

MNoBpexaeHVe Nog BO3AeCTB1EM BNari — 3T0 Camas PacnpoCTpaHeH-
HaA NMPUYnNHa paspyLlleHna 3,El,aHI/II7I. YTeykn NPMBOAAT K KOHAeHCaunn
BHYTPW CTEH, NMOJIOB 1 MOTOJTIKOB. |/|30J'IF|LLI/IH BbICbIXaeT MeJIeEHHO, MO3TO-
My OHa CTaHOBMTCA OCHOBHBIM O4aromM 06pa3oBaHus NieceHu 1 rpubKos.

CKaHMpOoBaHMe C MOMOLLbIO TEMNOBMU3MOHHON Kamepbl Mo3BonseT
06HapPYKNTb BNaXXHOCTb, KOTOPan CO3AaeT 6aronpuATHyto cpeay ana
06pa3oBaHusA NneceHn. MOXHO OLLyLiaTb ee 3anax, Ho He UMETb NpPea-
CTaBneHwA, rae oHa obpasyeTcs. TennoBr3noHHaA NPOBEPKa ONpeaenuT,
rAe PacnonaraloTCa BNaxHbIe YUYaCTKM, KOTOPbIE ABNAIOTCA CEPbe3HOM
Yrpo30i AiNA 300POBbA.

[IPOHUKHOBEHUE 8/1a2U 8 NOJT, HEBUOUMOE OJ18 YeN08e4eCcK020 2/1a3d, XOpoulo
3aMeMHO Ha MePMUYECKOM U306PaxXeHUU.

BnaxHOCTb TPYAHO OBGHAPYKITb, 1 OAHUM 113 METOLOB NMOUCKa ABNAETCA
Vi3MeHeHvie TemnepaTypbl KOHCTPYKUMM. BnaxHble MaTepransl OyayT oTueT-
JIMBO BUAHDI, MOCKOJbKY VX TEMMNepaTypa MeHAETCA HAMHOTO MefIeHHee,
uem TemnepaTypa Cyxvx MaTepuanos. B To Bpems Kak Apyrie cpencTea no-
3BONAIOT U3MEPWUTL TeMepaTypy TONBKO B OAHON TOUKe, TEMNOBU3MOHHbIE
Kamepbl CTOCOBOHbI BBICTPO MPOCKAHMPOBATD LIENbIF Y4ACTOK.

Tepmuyeckue u306paxeHus 00H020 NOMOAIKA. Ha 1esom u306paxeHuu memnepamypa e nome-
weHuu bblia NOOHAMA Nymem Hazpesarus, 671a200apa Yemy 8/1aXHOCMb CMAna omyemsaueo
8UOHA.



TennoBble MOCTbI
ELLLe O)ZlHOI;I O6J'IaCTb}O NPMMEHEHUA TEMTOBV3NOHHbBIX KaMep ABIAETCA Mo~
NCK TerIOBbIX MOCTOB — MECT B 3[JaHWW, FAe MPOUCXOANT MoTepsa SHePTrnn.

TennoBow MOCT — 3TO 06/1aCTb, B KOTOPOW KOPMYC 3aaHWA 0bnafaeT MeHb-
el TennoCTOMKOCTbIO. Ero 06pa3oBaHume 06bACHAETCA ONpeaeneHHbIMM
0COBEHHOCTAMM KOHCTPYKLMN. TEN/IO NepeTekaeT no nyT! C MAHUMATbHBIM
COMPOTVBEHVIEM — 13 HArPETOrO MPOCTPAHCTBA HAPYKY.

TvnryHble NOCNeACTBMA BO3HUKHOBEH WA TEMMIOBbLIX MOCTOB:
. CHUXKeHne TeMnepatypbl BHYTDEHHMX I'IOBGpXHOCTeI;I; MHOMda
3TO AaXke NpnBoANT K KOHAeHCaUMK, 0CO6EHHO B yrnax;

. 3HaYMTENIbHOE YyBETMYeHWe NoTepb Tena;
. XONOoAHble y4YaCTKK B 34aHNAX.

Ha mepmu4eckom U306pG>K€HUu 8UOHbI MEN/I08ble MOCMbI Me»KBy 6ankamu nepe-
KpbIMmUuA U CMEXHbIMU CmeHamu.



fmapomarucTpanu u LeHTpanbHoe oTonneHne
B MeCTax C XONOAHbIM KIMMaTOM MHOTAA NOAOMPEBAIOTCA TROTYaph! 1
30HbI MapPKOBKM.

B cricTemax LeHTPanbHOro OTOMEHUsA PacnpeaensieTca Tenno (4acto
0b6pa3yeTca nap), KOTOPOe NPOU3BOAUTCA LIEHTPANM30BAHHO 1 MCMONb-
3yeTcsa AN 060rpeBa KUblx MOMELLEHWI 1

KOMMEPYECKIIX 3aHWA.

Tepmorpaduueckan NpoBepKa No3BOSIAET NETKO 0OHAPYXWTb AedeKTbl
TPY6ONPOBOAOB B MOA3EMHbIX CHCTEMAX OTOM/EHUA. TennoBr13nMoHHan
Kamepa nomoraeT OnpeaennTb TOUHOE MECTOMONOXKEHWE AiedeKTa 1 Tem
CaMbIM COKPATUTb O6BEM PEMOHTHBIX PAOOT.

Ten108U3UOHHAA A3POCHEMKA BbIABNIAEM ymeyKu, a makxe aé’d)é’Kmb/ u30/194uu 8 cucmeme yeH-
mpa’sieH020 OMONJIEHUA.
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Monck mecT NnpocaunBaHNA BOAbI B MIOCKMNX NEPEeKPbITUAX
TennoBUAEeHVE Takxe No3BoNAET OOHAPYKUTb MPOTEYKHM B MAOCKNX
nepeKpbLITUAX.

Bopa COXpaHAeT Tero gonbue, Yem matepmrain KpoBin, 1 MO3TOMY JIerko
O6Hapy>K|/|BaeTCﬂ TEMOBU3VIOHHOWN KaMepoM Nno34HO BEYEePOM 1nn
HOYbIO, KOrfa Kpbilla y>Ke OCTbl1a.

PeMOHT NpOTeKaloLWMX YUYACTKOB ropasfo SKOHOMHee, Yem 3amMeHa
KpbiLK.

[pocayusarue 800b! 8 NJIOCKUX NEPEKPLIMUSAX
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OG6Hapy»eHMe yTeyeK B cucTemax o6orpesa nonos

TexHonornsa TennoBuaeHa — 3T0 NPOCTOE U yA06HOe CPeACTBO ANA
npoBepku Tpy6 Ha Hanuuue yTeuek. OHa OyaeT 3GpdekTMBHA, AaKe ecnn
BOAAHOM TPY6ONPOBOA NPOSIOKEH MO/ MOMOM UK WTYKATYPKOW. Tenno
TPY6 M3NYyUaEeTCA Yepes NOBEPXHOCTb, Y TEPMUYECKUIA PUCYHOK NErKo
PaCMo3HaeTCsA C MOMOLLBIO TEMOBM3NOHHON Kamepbl.

ﬂedaekmb/ cucmem OﬁOZDE’SG/ pacnosioxkeHHolx Noo NOJIOM, N1e2KO OﬁHpr)KUBCHOmCﬂ CnNoMoWwbko
mensi08u3uOHHOU Kamepol.




KoHTponb KauectBa
TexHonorna TennoBUAEHNA TaKKe NCMONb3YeTCA 1A KOHTPOMA KauecTsa
1 OCMOTPA HOBbIX 3AaHUMN.

Bo Bpems CyLIKW KOHCTPYKUMIA TepMUUECKIME U300pakeHWA MO3BONAIT
Hab/oaaTh 3a XOAOM BbICbIXaHVIA 1 MPUHUMATb MEPbI AMA ero yCKope-
HUA,

Ecnm YAACTCA CjeNaTb 3TOT npouecc 6bICTp€€ 1 C MOMOLULbIO TENNOBW-
31OHHOM KamMepbl OKa3aTb, YTO KOHCTPYKUWA BbICOXNa, 30aHNE MOXHO
nepefaBaTb 3aka34vnKky paHblle.

PeKoHCTpyKUMA 3gqaHNA
TennosuaeHe NOMOraeT NosyynTh LEHHYIO MHGOPMAaLIMIO BO Bpems
PEKOHCTPYKLMM 3AaHWIA 1 NAMATHUKOB. Ha TepMmuecKoM 13obpaske-

HUM OTYETIMBO BUIHbBI FEMEHTbI KAPKACca, CKPbITHIE M epafibHoi
\O10 no3s@nAET N T HIfe ollienec@ob CTU

)l ToB. O7lle TYPKW @7 CTe e
Cl Y -

MOXHO OBOHAPYKMTb Ha OYeHb PaHHel CTafuu, YUTO NO3BONAET NPUHATD
Mepbl 115 KOHCepBaLWN.

TenniosudeHue No380/igem omyemJugo 8udeme BHYMpeHHuUe KOHCMpyKyuu.
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Tpy6onpoBogbi

TeI'IJ'IOBVI,ELEHl/Ie — 3TO MAealibHaA TexHonorna gnA O6Hapy>K€HI/Iﬂ 3a-
COPEeHHbIX 1 NOBPEXAEHHbIX TPYD, a Takxe Apyrvx npobnem B Tpy6o-
MPOBOAHbIX CCTEMAX. On penenmTb To4HoOe MeCTonoIoXKeHe B,e(')eKTa
MOXHO [axe B pr6a><, KOTOpPbIE MPOIOXKEHbI MOA MOJIOM UN B CTEHE.
ﬂJ‘Iﬂ 3TOro AOCTAaTOYHO MPOCTO NPONYCTUTb Yepe3 HUX TopAYYyto BOAY.
ManyuaeMoe Tenno NO3BOJINT OTHET/IMBO YBMAETb I'IpO6J'IeMH bl Y4acToK
Ha TEPMUYECKOM 1300paKeHN.

TennogudeHue nomozaem Haxo0umMb HeNoIAoKU 8 Mpy6ax.

Cuctembl OTONNIEHUA, BEHTUNALUM N KOHAULMIOHN HUA BE3AYyXa

Cvimre TORIEAVA, Ay K n BaHUFBO3, Tpe-
WA TLenZ24

YKHOV BAGKHOC TV T pBll a uAbT aloT 18 Helio

nprmecK, KOTopble CoOAepaTcA B NOMeLeHnAX. TexHonorua Tennosuae-
HWA NMOMOraeT OUeHUTb pa6OTOCHOCO6HOCTb Takux cuctem. MIx Henc-
MPaBHOCTb MOXET BECTU K CHIKEHWIO Ka4eCTBa BO3[yXa B NOMeLeHNN.
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HeucnpaBHocTh 3nekTpoo6opyaoBaHms

B niobom 30aHNN COAEPXKNTCA MHOMECTBO NEKTPUYECKX KOMIMOHEHTOB.
TeI'IJ'IOBI/I,ELeHI/Ie MOXXHO MCNOJIb30BaTb AJ1A MPOBEPKNM pacrpedenTenb-
HbIX LLIKa(I)OB, I‘Ipe,[lOXpaHVITeJ'IeI;I, NPOBOAOB N APYINX SNTEMEHTOB.

C NOMOLLIbIO TEMNOBU3VOHHBIX KAMEP MOXKHO OOHAPYKUTb HENCTPaB-
HOCTHU, KOTOPbIE HE BUIHBI HEBOOPYKEHHBIM I11a30M, U YCTPAHUTb KX,
HepelueHHble Npobnembl B 31€KTPOCUCTEME MOTYT BECTU K CyL|eCTBEH-
HOMY TMOBbILLEHWIO TeMnepaTypbl. Kpome Toro, BO3MOXHO 06pa3oBaHme
NCKP, KOTOPbIE CMOCOOHbI BbI3BaTb MOXap.

,[lOI'IOJ'IHI/ITe)'IbeIe cBeieHNA O NMPOBePKe INEKTPUHECKMX CUCTEM C MO~
MOLLBIO TEMNOBM3NMOHHbBIX KaMep CM. B PyKOBOACTBE MO NCMO/Ib30BaHNIO
TEXHONOIMM TennoBraeHNA B MPOMbIWNEHHOCTN.

L=
aa
e
e}

203

O0uH u3 npedoxpaHumernetl nepezpesaemcs, AB/IAACE NOMEHUUASbHbIM UCMOYHUKOM 803+
20PAHUS.
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Tennodusumka
B CTpOUTENbCTBE

Y106bl NPaBWIbHO UCTONKOBATL TEPMUUECKME 1306paKeHus, onepaTopy
HeobXOAMMO 3HaTb, Kak PaznnyHble Matepuansl 1 GakTopbl BAMAIOT Ha
3HayeHVA TemnepaTypbl, MOMyYEHHbIE C MOMOLLbIO TEMNOBU3MOHHON
Kamepbl. Huxe nepeuviciieHbl HekoTopble U3 GaKTOPOB, KOTOPbE
OKa3blBalOT Havbonee CUbHOE BIAHME Ha MOKa3aHWA TemMnepaTypbl.

1. TennonpoBoAHOCTb

Matepuanbl 0bnagatoT pasnuuHbIMY TENAOBBIMM CBOMCTBaMW. MaTepwan
130NALMN HAarpPEBAETCA MeAIEHHO, B TO BPeMA KaK MeTansbl —

6bIcTpO. CBOVMCTBO MaTepHasnoB NepeHOCUTb TeMO Ha3blBaeTCs
TEMNONPOBOAHOCTbIO. Pasnvuvie B TepMUYECKIMX CBOMCTBAX MaTepUanos
B HEKOTOPbIX CUTYaLIMAX MOXET MPUBECTU K 60/bLUIMM Nepenazam
Temneparyp.

2. Usnyuyaiowan cnoco6HocTb

Y1o6bl NPaBWIbHO ONPEAENTb TEMMepaTypy MaTepuana, BaxHO yuecTb
€r0 W3JTyUaI0LLYI0 CROCCOHCCTh. /130y4atollaa CroCOAHOCTb —= 3TO
UHTEHCUBHOCT b, C KOTOP O OBBE KT 113/1y/UaeT SHEPTVIO B VHPPa<pac HOM
J14ar1a30He. OTa XapaKTEPUCTKE B 3HAYVITEIIBHOM CTEMEHY 32BUCUT OT
CBOWCTB MaTepuana.

[Npu 8325170e Ha VIK-u306paxeHue Moxem NoKazamsCs, 4mo 3010mucmas Kpacka
XOJI00HEE, YeM NOBEPXHOCMb YaWKU. B deticmaumensHOCMU OHU UMetom 00UHAKOBYIO
memnepamypy: paznu4uA 8 UHMeHCUBHOCMU UHPPAKPACHO20 U3J1y4eHUs 06yC/108/1eHb!
pasHol ussny4arowelt cnocobHOCMbIO.

KpaiHe BaxHO YCTaHOBUTbL B Kamepe NpasBuilbHbIe HACTPOMKM
M3nyyatoLLein CnocoOHOCTY; B MPOTUBHOM Cllyyae pe3ynbTaThl M3mMepeHus
Temnepatypbl byayT HETOUHbIMY. TennoBu3MoHHbIe Kamepsl FLIR Systems
VIMEIOT NMpefBapuTEeNbHO 33AaHHbIe HACTPOWKYM 13MyYatoLLein CNOCOOHOCTH
ANA MHOTVX MaTepranoB. OCTanbHble HACTPOMKIN MOXHO HalTL B
COOTBETCTBYIOLLIEN TabnuLE.



Jlegoe VIK-usobpaxerue OeMoHCMpuUpyem npasusibHO ycmaHoseHHble HaCMpPOUKU U3/y-
yatowjeli cnocobHocmu Yesnoseyeckol Koxu (0,97), No3momy NokasaHus memnepamypel
8epHbl (36,7 °C). [Ipu nosy4eHuU Npasoeo mepMu4ecko20 U3obpaxeHus 6bi1a ykasaHa
HEeBEPHAs U3/y4arwas cnocobHocme (0,15), Ymo npusesno K HegepHbIM NOKA3AHUAM

memnepamypel (98,3 °C).

3. OTpaxkeHue

HekoTopble MaTepuansl (Hanpumep, 60/bLWNHCTBO METANNOB) OTPaXatoT
TennoBsoe K3nydeHvie, NOA0OHO TOMY Kak 3epKano OTpaXkaeT BUANMbIN
cseT. OTpaxKeHme MOXeT CTaTb MPUUMHOW HEMPaBUbHOTO TONKOBaHMA
TepPMMYECKOro pUCYHKa. Hanpumep, oTpaxeHvie TENNOBOro M3NyYeHn

orepaTopa Wi CBETa NIgMMOYKI MBKET NPUBECTY K M HIIO
Hefipadiiib HHbI ndpatype?MMaeT epatQp H
WA TEToR2
nPaena8Tca Ha ofbeky 136 Rams > OPex HUA. n

OKHO Ompaxaem mensiogoe UsydeHue, NO3Momy 0715 MeNsIo8Uu3UOHHOU Kameps
OHO Oelicmayem Kak 3epKaro.

Ecnn matepuan noBepxHOCTN 06beKTa 0bnafaeT HU3KOWM 13nyydatoLLei
CNOCOBHOCTBIO, @ €ro TemnepaTtypa CyLLeCTBEHHO OTAINYAETCA OT
TemnepaTypbl OKpyXKatoLen Cpefbl, OTPaKeHWe NagatloLwero nsnyyeHms
OyaeT BAVATL Ha NOKa3aHWs TemnepaTypbl, NOfyYeHHble C MOMOLLbIO
TEMNOBV3NOHHON Kamepbl. YTo0bl pelwnTs 3Ty Npobnemy, KomMnaHua
FLIR npepycmoTpena B CBOVX Kamepax BO3MOXHOCTb YCTaHaB/MBaTb
OTpaxeHHyYi0 3GdeKTHBHYIO TemnepaTypy.
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4. BHYTpeHHAA 1 Hapy>XHaA TeMmnepaTtypa

[InA norcka y4acTKoB C OTCYTCTBYIOLLEN UK fieGeKTHON n3onaumnelt
MOMOLLIO TEMNOBU3MOHHDBIX Kamep HeobXoAMMO, UToObI TemMnepaTypa B 3aaHnn
11 3a ero npefenamm pasnmyanach. 4acto ObiBaeT AOCTAaTOUHO HEOOMBLIOTO
nepenaaa, OAHako pekoMeHgyemas pasHunLa Temnepartyp Mexay CTOPOHamm
creHbl coctasnaet 10 °C.

Kak npaBuio, oCMOTP BBINOMHAETCA U U3HYTPW, 1 CHapyKu 3aaHns. Eciu
nepenaj TemMnepaTypbl JOCTAaTOYHbIN, YYaCTKM C OTCYTCTBYIOLLEN 1K
NOBPEXAEHHON 130MALIMEN XOPOWO BUAHbI.

INonb3oBatenb AOMKEH 3HaTb HAPYKHYIO 1 BHYTPEHHIOKO TeMnepaTypy, a
TakXKe pacronaratb CBeAEHUAMM O TOM, HABMIOAANNCh N CYLIECTBEHHbIE
TemnepaTypHble M3MeHeHA 3a nocnefHre 24 yaca.

5. BnusHue HapyXHbix ¢pakTopoB

OyeBMAHO, YTO NPAMOWI CONHEYHbIN CBET MOXET 3HAUNTENBHO M3MEHUTD
NoKasaH1a TennoBM3MOHHON Kamepbl. OfHAKO CBET M TEHM MOTYT OKa3blBaTb
BNVIAHME Ha TEPMUYECKMI PUCYHOK MOBEPXHOCTY U Yepes HECKOMbKO

YacoB Mocsie NpekKpalleHnsa HeNMoCReACTBEHHOIO BO3AEUCTBYIA. PasHuUa
i C BeMHbIM pa NAM
atypa K1p TCA 1O

epMy e MOMET
NoBAWATL 1 BeTep. [MOTOK BO3Ayxa OXNax/aeT MaTepyian NOBEPXHOCTH,
yMeHbLLIaA PasHYLY TemnepaTyp Mexay ropAYMMM 1 XONOAHBIMA yUaCTKaMM.

Elle oavH GaKTop, KOTOPbI MOXKET MPUBECTY K MOMYUYEHMIO HETOUYHbIX
pe3ynbTaToB NPOBEPKM, — 3TO [JOXK/b, CHVKAIOLWNIA TemMnepaTypy
NoBepPXHOCTK. [laxke Mocsie TOro Kak AoXAb MPeKpaTuiCs, McnapaLLanca Boaa
OXNaXKAAEeT MOBEPXHOCTb MaTepUarna. ITO MOXET NMPMBECTU K BO3HVKHOBEHWIIO
HEBEPHOIO TEPMUYECKOTO PUCYHKA.

6. CCTeMbl OTOTIEHNA N BEHTUAALMN

BHellHee BO3/AE€CTBME Ha TeMMepaTypy NOBEPXHOCTY MaTepurana MOXeT
NPOVCXOANTB 1 B MOMeLLieHAX. Ha TemnepaTypy NoBepxHOCTH OObeKTa
MOXET BANATb He TONbKO TemrnepaTypa OKpy»Kalollei cpefjbl, HO 1 [pyrow
bakTop — ynpasneHve MUKPOKMmMaTom. CUCTeMbl OTOMMEHWA CO3AaI0T
pasHuLy TemnepaTyp, KOTOpas MOXeT MPKBECTU K NOYYEHMIO HEBEPHOTO
TEPMUYECKOTO PUCYHKA. [OTOK XONOAHOIO BO3/yXa OT BEHTUATOPA UK
CHCTEMbI KOHANLMOHVUPOBAHMA MOXET OXJ1aX/aTb MOBEPXHOCTb, B TO BpeMA
KaK BHYTPEHHME KOMMOHEHTbI OCTAIOTCA HarPeTbIMM.



7. BnusHne BHYTpeHHUX GpaKTOpoB

KHUMKHAasA NMoska, WKad 1imv BUCALLAS Ha CTEHE KapTMHa Takxe MOryT U3MeHUTb
TEPMUYECKINIA PUCYHOK. BCe 3TN NpefMeTbl OKa3biBaloT U30MpyoLlee
Bo3zencTBMe. ECnv ybpaTh 1x, COOTBETCTBYIOLLME YYACTKN Ha TEPMUUECKOM
PUCYHKE OKaxyTCA bonee XoNoAHbIMU. Takor 3GdEKT MOXKHO NepenyTaTb C
OTCYTCTBMEM U30AALMN. B CBA3M C OTUM peKOMEHIYeTCA yOrpaTh CO CTEHB
ntobble NpeaMeTbl Kak MUHUMYM 3a LWEeCTb YaCoB 10 NPOBEPKM.
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Smo mepmudeckue u30opaxeHus 00HOU CmMeHbl. TeMnepamypa CHapyXu Huxe memnepamypsl
8Hympu. Ha usobpaxeHuu cnpasa 8UOHO, YUMo NPOUCXOOUM, €C/IU CHAMb CO CMeHbI KAPMUHY.
[lockonbKy X0N00HAA 30HA NOO KAPMUHOU uMeem mMom xe pasmep, 4mo U y4acmok Mexoy
CcMoUKamu 8 cmeke, c030aemcA 8neyamsieHue omcymcmayiowjel U3onauyuu.
v OTp@KafoLLVX O
3

eTOA" :
nenyefi3 I/IT4B6MK
knotpasoM utoBh oL oTPa  cTo4Hnfom

OTPAKEHMS MOXKET ObITb KaK BaLLe TeNo, Tak U APYroi UCTOUHMK Terna
nobnr30CTH: 060PYAOBaHNE, NaMMoYKa Unn TpaHchopmatop. OTpaxeHne
NPUBOAMT K HEKOPPEKTHBIM AaHHbBIM Ha TEPMUYECKOM M30OPaKEHNN 11 — B
CJlyudae HenpasUbHOIO TOIKOBAHNMS — K OLWNOKAM B [JaHHbIX.

OK]

2r5°C

254°C

Ha uzobpaxeHuu 8uOHO ompaxeHue Ha 8HympeHHel CmeHe (Cnpasa), 803HUKWee U3-3a Npu-
Cymcmaeus okHa (cn1eea).
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9. Tun maTepunanos, NCNONb30BaHHbIX B KOHCTPYKLUN
HekoTopble MaTepuarbl, Hanpumep 6ETOH, TEPMUUECKI VHEPTHbI, UTO
03HauaeT, YTo VX TemnepaTypa U3MEHAETCS OUeHb MeAIeHHO. Temnepa-
Typa 4pYyrvix MaTepuasnos, Hanpumep 6oMbWVHCTBA METASIIOB, MEHAETCA
6bICTPO. [1n5 NPaBUbHOTO TONKOBaHNA Pe3yNnbTaTos TepMorpaduct
JOKEH 3HATb, HAabMOAANMICH N CYLIECTBEHHbIE M3MEHEHWS TeMMepaTy-
pbl BHYTPW 30aH1S 1AM 33 €10 NPeAenamm nepes 0CMOTPOM, MOCKOSbKY
3TO MOXET MOBAVATL Ha MOKa3aHUs TeMNEepPaTypbl.

10. MpYHLMNbI NOCTPOIKN COOPYKEHNA

Hapy»kHasa cTeHa MOXeT ObiTb MOCTPOEHa C BO3AYLLUHbIM 3a30P0M MeXAy
Hapy»HOWM 0O0MOUKON 1 OCTANIbHOM YaCTbio KOHCTPYKUMK. B Takmx
KOHCTPYKLMAX HET CMbIC/1a MPOBOANTL HapykHbI KOHTPOSb. JTiobble
3NeMeHTbl KapKaca BHYTPV CTeHbI BLIMIAAAT XONOAHEee Npu oCcMoTpe
U3HYTPK (NPW yCnoBuw, 4To BHYTPY Teree). C XONOAHON CTOPOHbI
CWTyaLwma obpaTHaA. OTW xapakTepHble PUCYHKN HOCAT eCTeCTBEHHbIN
XapakTep 1 He yKasbiBatoT Ha Npobnemy.

==

MK-U306PGM€HU€, coenarHoe usHympu. BudeH Kapkac, a make suHmel, Kpenauwjue nadesu,
KOmopele 3aKpeleatom Kapkac. Y2011 3amMemHo xono0Hee u3-3a 27108020 BdeE’Kma, HO3MOo He
A8/19€eMCA NPU3HAKOM npoﬁneMb/.
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Ucnonb3oBaHme TensI0BU3NOHHDbIX KamMmep
ana ocMoTpa COJIHEeYHDbIX naHenen

Bo3o6HoBnsieMble NCTOYHUKMN SHeprum

3-3a ,EI,Ed)VILI,l/ITa TPaONUMOHHbBIX MCTOYHVKOB SHEPT N, TaKNX KakK Yroflb, a3
n H€¢)Tb, LeHbl Ha HUX MOCTOAHHO PacTyT. Kpome TOTO, Mbl MPUXOAVM K MO-
HUMaHWIO TOro, 4YTto 6osblie Henb3A 3arpA3HATD MJ1aHEeTY, CKUras 3T BUAbI

TOMNMBA.

ConHeuHble NaHeN Ha Kpbille AOMa NPeobpasyioT COMHEYHYIO SHEPTIIO

B 3MEKTPUYECKYI0, KOTOPas CTOWT AeHer. ConHeYHas SHeprua MOXeT ObiTb
NPUBbINBHBIM BROXeHVEM. OfHaKo, YToObl NOTyYaTb MAKCUMANbHbIN 4OXOZ,
V1 BBICOKYIO BLIXOAHYIO MOLLHOCTb Ha MPOTAXEHWIN AECATUNETUN, HEOOXO-
AVIMO KayecTBeHHOe 0bopynoBaHwe. COHEeYHbI MOAYIb — CamMan BaKHas
YaCTb CONMHEYHON YCTaHOBKM — AOMKEH OblTb CMOCObEH HenpepbiBHO NPOo-
M3BOAWTDL SNEKTPUYECTBO B TEUEHNWE AONTUX JIET. TEMNOBM3NOHHbIE KaMepbl
NOMOraloT AOOUTLCA €r0 HafeXHOM PaboTbl B TEYEHME BCEro CPOKa CYKObl.

o Mepe TOro Kak 3arnacbl MCKOMaemMblX BUAOB TOM/1Ba YMEHbLUAIOTCA, LieHbl
Ha yrosib 1 ra3 noKOPAK " HOBbl€ Bb :OTbl. MHorve Hay! Aar T UCH, 1630-
BaTb3BHEPTNR CoJlHUa, <OTOPad HMKOr /1@ He UC ZAKH2T. OfrdKo 2O/ HEYHbI
JaHE A O 3€/ 7 4eHbl U3HOC Y. B CBfF 314 C 3TV C el anyeTel B 00T
crpounTenbCTBa CO BCEro mMmnpd NCNob3ytoT TelIOBU3NOHHbBIE KaMePbl ANA
OCMOTPa COTHEYHbIX naHenew, YCTaHOBJIEHHbIX Ha KPbllLax 30aHNIA.

OCMOTp CONHEYHbIX NaHenei

MpoBEPKa COMHEYHbIX MaHenen ¢ NPUMeHEHEM TEMNOBU3VOHHbBIX Kamep
UMEET PA NPENMYLLECTB. AHOMANMN XOPOLIO BUAHbI Ha YETKNX TEPMU-
UeCKmMX M300paKeHNaAX, a TEMIOBM3NOHHbIE KaMepbI, B OTIIMYME OT APYriX
CPeACTB aHanM3a, MOKHO UCMOMb30BaTh /1 OCMOTPA COMHEYHBIX MaHesnel
[laxe BO Bpems 1x paboTbl. HakoHeLll, TeMI0oBM3NOHHbIE KaMepbl MO3BOMSIOT
6bICTPO NPOBEPATH OBLIMPHbIE YYACTKN.




C VX NOMOLLIbIO MPOOAEMHBIN YUaCTOK MOXKHO OOHAPYKNUTb 1 OTPEMOH-
TMPOBATH ellle 10 BO3HUKHOBEHWSA HencnpasHocTel 1 cboes. OfHako
He Kaaas TernIoBM3NOHHaA Kamepa NOAXOAWT ANA OCMOTPa COMTHEUHbIX
boToanemMeHTOB. Kpome Toro, CyLiecTByIioT onpeAeneHHble npasua u
peKoMeHaLMy B OTHOWEHUY MPOBEAEHNSA MPOBEPOK U TOTKOBAHWA 1X

pE3y/bTaToB.

Smu KpacHele moyku 0603HA4aoM 371e-  IMa e0pAYAs MOYKA 8 CONHEYHOM OmMo-
MeHMBbl, KOMOopble 3HAYUMETIbHO MenJiee  3/leMeHme 2080pUM 0 e20 NOBPEXOeHUU.
OCMAsbHelX, YMo yKaseieaem Ha deghekmel

8 COEOUHEHUSIX.

MpoueaypbLOCMOT He' ,GHOoMOLLBIO TeMNo-
amep

ol nofyHvis nogra 7 jen ac opel m
CONHEYHbIX GOTO3NIEMEHTOB B YCIIOBMAX 3KCTITyaTaUMK, HEOOXOAVMO
CONHeYHoe 13NyYeHrie MHTEHCKUBHOCTBIO He Hike 700 BT/m2 PekomeH-
Zlyemas MHTEHCVBHOCTb M3MTyUYeHns, NPy KOTOPOK MOXHO MOSyUnTh
MaKCMManbHO TOUHble pe3ysbTaThl, coctasnaeT 700 Br/m2 VHTeHcHs-
HOCTb COTHEYHOTO U3MyUYeHWA XapaKTepu3yeT MrHOBEHHOE 3HaueHve
SHEpreTMyecKoro BO3AENCTBIA Ha MOBEPXHOCTb U M3MepAeTca B KBT/
M?. 3Ty BENMUMHY MOXHO OMPEAETb C MOMOLLbIO NMpaHoMeTPa (AnA
MOMHOTO COMIHEYHOTO M3MyUYeHNA) 1AW NprenvoMeTpa (AnAa NpAMoro
n3nyyeHuns). IHTEHCMBHOCTb M3NyYeHWA 3aBUCUT OT MOrofbl M MecTo-
NONOXEHWA OObeKTa. TeroBOM KOHTPACT TakxKe MOXET YBENMUNTLCA B
YCIOBVAX HU3KOM TeMnepaTypbl.

Ha smom mepmuseckom uzobpaxeHuu 8u-  Ha 3mom mepmudeckom u3obpaxeHuu
0eH Mak Hasel8aembl IOCKYMHbIU PUCYHOK,  NOKA3aH 20pa4Ull y4acmok, B03HUKWIUL
KOMOpbIU 2080pUM O HANIUYUU 8 NAHENU 8criedcmaue paspyuwieHus pomosemeHma
OeghekmHO20 WyHMUpYowe20 0uood. 8 CMAaHOapmMHoM Modyre Ha 60 dr1emeH-

moe.
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Bbi6op KaMmepbl noAxoAsALLero TMna

MopTaTMBHbIE TEMNOBU3VOHHBIE KAMEPbI 1A OCMOTPA 3[aHNI 0ObIYHO
OCHalLLEeHbl HEOXNAXKAaeMbIM IETEKTOPOM (MUKPOOOIOMETPOM), KOTOPbIN
paboTaeT B BOJIHOBOM [i1anasoHe oT 8 40 14 MKM. B 3ToM vana3oHe
CTEKNO HEMPO3PayHO. [pr OCMOTPE COMHEUHbIX GOTOINEMEHTOB C
NIVLIEBOV CTOPOHbI TEMAOBM3MOHHAA KaMepa BUAWT TONbKO pacnpeaene-
HVie Temnna Ha NOBEPXHOCTM CTeKNa: ero pacnpefeneHye no snemMeHTam
nof CTEKNIOM MOXHO OMNpPeAenuTb NNLLIb KOCBEHHO. TakM 06pa3om,
nepenagpl Temneparyp, KOTopble MOXHO M3MEPUTL Ha CTEKAAHHON No-
BEPXHOCTMN CONHEYUHOW NaHenw, BeCbMa HeBeNMKM. YTobbl nyylle BUaeTb
Takve N3MeHeHUA TemnepaTtypbl, HeObXoaUMa TeMNOBM3MOHHAA Kamepa
C TENNOBOW YyBCTBUTENBHOCTBIO MeHee 0,08 °C. Y1obbl 3admKcMpoBaTh
He3HaunTeNbHble TEMMNepaTypPHble Nepenazbl Ha TePMUUECKOM 1306pa-
MKEHWW, Kamepa A0SKHa NOAAEPKMBATL BO3MOXHOCTb PYUYHOW HAaCTPOA-
KV YPOBHA 1 AManasoHa.

34

VIK-uzobpaxeHue c asmomamuyeckol (cresa) u py4Hou (cnpaga) Hacmpolikol yposHA U
duanasoa.

DoTo3nekTprUeckme MoayM 0ObIYHO YCTaHABAMBAIOTCA Ha anioMUHVe-
BOW KOHCTPYKLMM C BICOKOW OTpaxatoLLel CnocobHOCTbI0. Ha Tepmn-
UECKOM M300PaXKEHNN el COOTBETCTBYIOT XONOAHbIE YUACTKM, MOCKOMbKY
OHa OTpaxaeT Tennosoe v3nyyeHre ConHua. MNpu ToNKoBaHWK 1306pa-
MKEHWNI 3TO O3HAYAET, YTO, COMMACHO NOKa3aHNAM TEMIOBU3MOHHON Kame-
pbl, TemMneparypa Takoro ajtoMMHUEBOrO KapKaca 3HauYMTENbHO HIKe
HynA. MocKoNbKy anroput GOPMUPOBAHNA TEPMUYECKOTO PUCYHKa
Kamepbl aBTOMaTU4eCKn aganTupyeTca K MakcmanbHOMY U MAHUMasb-
HOMY YPOBHAM 3aMepAeMbIX Temnepartyp, MHOrMe HesHauynTeibHble
TenoBble aHOMaNUv He yaaeTca yBuaeTb cpasy. YTobbl NonyunTs BbICO-
KOKOHTPACTHbIE TEPMUYECKIE 1300paKeHsA, HeobxoaMa NOCTOAHHAA
py4YHasA KOppeKLMa 3HaYeHWI YPOBHSA 1 AranasoHa.



OaHO 13 pelleHwin 3To NPobaeMbl — GYHKLMSA Tak Ha3blBaeMOro
undposoro Bbiaenenuva getaneit (Digital Detail Enhancement, unun DDE).
OHa aBTOMaTUYECKM OMTUMU3MUPYET KOHTPACTHOCTb M300paxKeHNs Npw
CbemKe B MeCTax C BbICOKMM AMHAMUYECKMM nana3oHoMm, bnarogaps
yemy NoTpebHOCTb B PYUHOM perynmpoBKe oTrnafaeT. B cBsA3M C 3TvM Te-
MIIOBMU3MOHHaA Kamepa C noaaepkon dyHkummn DDE xopolo noaxoamnt
[715 BBICTPOrO 1 TOYHOTO OCMOTPA COMHEYHbIX MaHenei.

s
SFLIR
1.5 i

VIK-uzobpaxerue c yHkyuel DDE (cnesa) u 6e3 Hee (cnpasa).

MpaBunbHOe PacnosnoXKeHne Kamepbl C yYETOM BO3MOXKHOCTM

1 CNOCO6GHOCTN
NQ06/803eT, elficno
HOBOMA N 14 MK

Hble M3MEePEHNA Ha CTEKIIAHHDBIX MOBEPXHOCTAX He Camas NPOCTas Npo-
Lefypa. [peamMeTbl OTPaXaloTCA B CTEKIE, KaK B 3epKasle, 13-3a Yero Ha
TEPMUYECKOM 1300PAKEHMI CTAHOBATCA XOPOLLO BUAHbI OKPY»KaloLLme
00bEKTBI C Pa3NIMUYHON TeMNepaTypoit. B xyaLLem cryuae 3T0 NPUBOAUT K
HemnpaBWIbHOMY TONIKOBAHMIO (BbIAENEHMIO TOKHbIX FOPAUMX YYACTKOB) 1
OWMOKaM B U3MEPEHMAX.

1 U3NYYAIOLWAA
CNOCOBHOCTb
08[
06[
04
OTPAXAIOLAA
02[T  CMOCOBHOCTh

Yron nAgEHUA (8 rpapgycax)

Yenosas 3agucumocme U3J7)/L/G:‘OLL(€U cnocobHocmu cmekna
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PekomeHOyembil (3en1eHbil) u HepekomeHdyembll (KpacHbil) yerbl CbeMKU 80 8pema mep-
MOo2papuHeCcKUx OCMOMPO8.

YT006bI Ha CTEKNE He 0TOOPA3NNCh TEMNIOBM3MOHHAA KaMepa U onepa-
TOP, HE PEKOMEHAYETCA MPOBOANTL OCMOTP MO NpAMbIM yriom. OaHaKo
NPV 3TOM M3MydatoLlas CnoCOOHOCTb BbILE BCErO MMEHHO MOA TaKM
YI7IOM 1 YMEHbLIAEeTCA Mo Mepe ero yBenmueHvs. KoMnpoM1cCHbIM
BapMaHTOM ABNAETCA Yron CbemKku B AnanasoHe ot 5 o 60° (rae 0° coot-

ulon24.

PV U3MEePEHVAX He BCerfja ObIBaeT N1erko NOJONTY K OOBEKTY Tak,
uTOObI CMOTPETb Ha HErO CKBO3b Kamepy Moz NOAXOAALLMM yriiom. B
6ONbWWHCTBE Cy4Yaes 3Ty NPobIeMy MOXeT pelunTb WTaTve. B 6onee
CNOXHbIX CUTYaLIMAX BO3HMKAET HEOOXOAMMOCTb B NePeABMKHDBIX M1aT-
bopmax nnn faxe Cbemke CoNHeUHbIX POTO3NEMEHTOB C BepToseTa. B
3TV CAyYasx MHOTAa ObIBAET NONE3HO YBENNUMTL PACCTOAHKE, C KOTOPO-
ro NMPOV3BOANTCA CbemKa, MOCKOSbKY 3TO NO3BOMIAET OXBATUTL OOMbLUYIO
061acTb. [INA co30aHMA KaueCTBEHHbIX TePMUUECKHX M300PaKEHNI C
60MbLUMX PACCTOAHNI HEOOXOAMMDI TEMOBM3NOHHbIE KaMepbl C pa3-
pelueHrem He meHee 320 X 240 nukcenen (pekomMeHayeMbl BapUaHT:
640 x 480 nukcenen).

HeucnpaeHble COJIHeYHble 371eMeHMebl eblpaﬁambleaiom JluwHee menJsio, Ymo
No380J19em Jieeko 06Hapy)Kumb Ux c NnoMowbto mexHosioeuu mensio8udeHus.



PeKoMeH[1yeTCs TakKe MCNOSb30BaTh YCTPOMCTBA CO ChEMHbIMU 0Ob-
eKTMBamK, YTOObI MpK CbemMKe C 6OMbLIOro PAacCToOAHMA (Hanpumep, C
BEpTOsETa) ONepaTop MOr YCTaHOBWTb TeneoObeKTB. Takve 0ObeKTVBbI
cneayeT NPUYMEHATb TOMBKO C TEMMOBU3NOHHBIMY KaMepami BbICOKOTO
pa3pelleHuns. Ecnv cbemka BefeTcs ¢ 60MbLIOrO PacCTOAHUA 1 UCMOSb-
3yeTcA Kamepa C Teneo0beKTUBOM, Kamepbl C HU3KMM paspelleHnem He
CMOTYT OBHAPYKMUTb HEOOMbLLINE TEMNOBbIE AHOMANWK, YKa3biBatoLne Ha
nedheKTbl B CONHEYHbBIX MaHensx.

OCMOTp 13 pa3HbIX NOMIOKEHU

B 60oMblUMHCTBE CilydaeB GOTOINEKTPUYECKME MOAYNIN MOXHO 0bCneno-
BaTb C MOMOLLbIO TEMIOBV3VMOHHOW Kamepbl, pa3meLeHHOl ¢ 00paTHOW
CTOPOHbI 3M1EMEHTOB. ITO MO3BONIAET M36ABUTLCA OT MOMEX B BUAE
oTpaxeruin ConHua 1 0bnakos. Kpome Toro, Temnepatypa ¢ 06paTHoM
CTOPOHbI MOXET 0Ka3aTbCA BbILE, MOCKObKY GOTOINEMEHT HE CKPbIT
CTEKNAHHOM NOBEPXHOCTHIO.

[opAdue yyacmeu ¢ 1uyedoti CMopOHs! COHEYHOU NAHesU, KOMOopble BUOHbI HA MePMU-
UeCKOM U306paxeHuU, Mo2ym co30a8ame 8ne4amiieHue, Ymo Maccug (pomo3/1eMeHmos
pabomaem HedocMamoyHoO 3hhekmuBHo.

[pu ocmMompe ¢ 06paMHOU CMOPOHbI 20PFHUX YHACMKOB He BUOHO, NOCKO/TbKY HA NPedbl-
Oywiem u306paxeHuu, COesIaHHOM C JTULUE8OU CMOPOHbI, OHU BbISIU BbI38AHE OMPAXeHUEM
06/1aK08.
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MpupoaHble ycnoBUsA N TENIOBU3NOHHbIE 3MepeHus

IMpu NpoBefeHny Tepmorpadrueckolt NPoBEPKK HeOO AOMKHO ObiTb
ACHbIM, MOCKOSbKY 0b1aka yMeHbLIAIOT MOTOK COTHEYHOTO U3MyYeHns 1
CO37al0T NOMEXN B BuAe oTpaxeHnn. OaHako MHOOPMATVBHbIE 1300pa-
XXeHNA MOXHO MONYUNTb U B YCNIOBUAX 0BNAUHOCTH, CIIN TEMIOBU3M-
OHHaA Kamepa A0CTaTOYHO UyBCTBUTENbHA. PEKOMEHIYETCS MPOBOANTD
NpPOBEPKM Npu Ge3BETPEHHOM NOroAE, MOCKOSbKY NOTOK BO3yXa Ha
NOBEPXHOCTY CONHEYHOTO MOY/A MOXKET Bbl3blBaTh €10 KOHBEKLMOH-
HOE OXMaXAeHe 1 TeM CaMbiM YMEHbLLATb TeMMepaTypHbIid nepenag.
Yem Hmke TemnepaTypa Bo3/yxa, Tem 60sblie BO3MOXHas TernnoBas
KOHTPACTHOCTb. B CBA3W C 3TVM TepMorpaduyeckme NpoBepKn MOXHO

NPOBOAVTb PAHHVIM YTPOM.

WyHMUpYIowjux 0uo0oe. HOU UHGOPMAayuu C/I0XKHO CKazame, A8/1A-
1OMCA J1U OHU MeNJI08bIMU AHOMAUAMU
J1UGO BbI38AHbLI MEHBIO UL OMPAXEHUEM.

Eule oavH cnocob noBbicuTb Tenso-

BYIO KOHTPACTHOCTb — OTK/IOUNTb GOTOINEMEHTHI OT Harpy3ku. B
pe3syribTaTe NponafaeT ToK 1 HarpeBaHue MPOUCXOAUT TOMbKO 3a CyeT
CONMHEYHOTO M3yYeHws. Mocne 3TOro MOKHO CHOBA NOAKMIOUYUTL Ha-
rpy3Ky 1 MoHabmoaaTs 3a GoToaneMeHTamn B Gpase HarpeBaHus.

OpHako B 60MbLIMHCTBE CllyYaeB peKOMeHAYeTCA OCMaTPUBaTb CUCTEMDI
B 0ObIYHbIX PabOYMX YCNOBYAX, TO €CTb MO/ Harpy3Koi. B 3aBucumocTy
OT Pa3HOBWAHOCTY 3MIeMeHTa 1 TUna cbosA MW HeUCNPaBHOCTH, AOMON-
HUTENbHYI0 MHPOPMALIMIO MOXKHO MOMYUNTb C MOMOLLBIO M3MepeHnit 6e3
Harpy3Ku1 1y BO BPeMs KOPOTKOrO 3aMblKaHWs.

C nomMowbto Mmensio8U3UOHHOU KaMepbl MOXHO BbiICmpo onpedesume Mecmo
803HUKHOBEHUS HeUCNPAgHOCMU, MAkol Kak nogpexoeHue (pomosnemeHmd, u
ycmpaHume ee.



OwWwun6KN n3mepeHnA
OwwnbKM n3mepeHwa rMasHbIM 06Pa3oM CBA3AHBI C HEMPABUIbHBIM Pacro-
TIOKEHNEM KaMepbl, @ TaKKe HEOMTUMAsbHbBIMA YCOBUAMI MCCNEA0BaHNA
1 yCNOBUAMM OKpPY»Katojei cpebl. OWMOKM 13MepeHna OObIUHO BbI3BaHbI:
+ CJIMWKOM OCTPbIM YrNIOM CheMKY;
+ VI3MEHEHWEM VHTEHCVBHOCTM COMTHEYHOTO U3NyUeHunA C Teye-
HVeM BPEMEHW (HanpuMep, 13-3a M3MEHEHMI B 06NauHOCTL);
« oTpaxeHuaAMK (Hanpumep, ot ConHLia, 0bnakos, bonee BbICO-
KVX 30aHVI M M3MepUTENbHbIX MPYOOPOB);
+ YaCTMYHOI 3aTEHEHHOCTBIO (HaMpPUMep, 13-3a OKPY»KaIoLLMX
3AaHWUI 1 PYTNX COOPYKEHNN).

YTO MOKHO YBUETb Ha TEPMUUYECKOM N306parkeHnn

Ecnu oTaenbHble 3neMeHTbl CONHEYHOM NaHenu Tennee Apyrux, COOTeeT-
CTBYIOLIME UM ropaYve 0bnacTy GyayT XOPOLIO BUAHbBI Ha TEPMUYECKOM
1306paxeHnn. Take ropaumne yuacTki MOTyT YKa3blBaTb Ha Pa3nnyHble
HEMCMPABHOCTY, B 3aBUCKMMOCTM OT CBOEI GOPMbI 1 PACMONOXEHN.
Ecnn BeCb MOAYNb TEMNee, YemM AOSKeH BbiTb, 9TO MOXKET CBUAETENb-
CTBOBATb O NPOONEMax B IMEKTPUUECKON pa3BoaKe. ECn B kayecTse

ropAYNX y4aCTKOB M NNOCKYTHbBIX CYyHKOB OTO6pa>Ka A OTAe/lbHble
orgive n n AL OMETObI B, KTHBIMU TN-
wwAnEtafon24:
eMEHTbI vauie ™

NPOBEDKG CosIHeYHoU NAaHesIu NoKAsbieaem, 4mo 20pAYUe moYKu xopouwo BUOHbI Ha
mepmu4eckom u306pa>+<eHuu, coenaHHom oaxe cuyesol CMOPOH®I.

3aTeHeHWs 1 TpeLHb B d1eMeHTax 0TObpaxaloTca Ha TePMUYECKNX
1306paKeHNAX KaK ropadve y4acTKU UK PUCYHKIM HeMPaBUIbHON
dopmbl. [oBbILLIEHHaA TeMIepaTypa dNemMeHTa UK ero YacTu yKasblsa-
I0T Ha 3aTeHeHVe UK fedeKT. PeKoMeHAYeTCA CPaBHUTL TePMUYECKKE
1306parkeHNs, MoyUYeHHble MOf Harpy3KoK, 6e3 Harpy3Ku 1 BO Bpems
KOPOTKOrO 3aMblkaHusA. Kpome Toro, LieHHy MHGOPMALIMIO MOXeT AaTb
COMOCTaBreHe 1300paKeHWiA, CAENaHHBIX C IMLEBOW 1 0BpaTHOW
CTOPOHbI MOAynA. PazymeeTcs, Ana NpaBunbHOro onpeaenenus coon
HeobXOAMMO TaKXe NMPOBECTU INEKTPUUECKYIO U BU3YarbHYIO MPOBEPKY
MO[Iymei, B KOTOPbIX Oblnvi OOHaPY»KEHbBI aHOMaNN.



BbiBoabI

TepMorpaduyecKkmin oOCMoTp GOTOINEKTPUUECKIMX CUCTEM MO3BOSAET
BbICTPO BbIABWTL MECTO fIOKaNM3auUmny AehekToB Ha YPOBHE OTAEbHbIX
3M1IEMEHTOB Y LIENbIX MOfYNEN, a TakxKe 0OHaPYKMTb BO3MOXHbIEe Mpo-
6nembl B 3n1eKTPUYECKol pa3soake. [poBepKa NpoBoAMTCA B paboumx
YCIIOBUAX U He TpebyeT OTKMUYEHNA CUCTEMbI.

[InA nonyyeHnA NPaBUbHbIX U MHGOPMATVBHbBIX TEPMUYECKIMX 1300pa-
KEHWI1 HeOOX0AMMO CObMIOAATL OnpefenieHHble YCNOBUA:

. CneayeT KCMoNb30BaTh MNOAXOAALLYIO TEMNOBU3NOHHYIO Kame-
Py C HEOOXOAMMBIMM NPVIHAANEXHOCTAMMY;

. HEOOXOAMMO CONHEUHOE M3fTyUeHne OCTaTOUHON UHTEHCB-
HOCTV (He meHee 500 BT/m?%; pekomeHayetcs 6onee 700 BT/m?);

. YrON CheMKI OMKEH HAXOAWUTHCS B AOMYCTUMOM AManasoHe
(o1 5 go 60°);

. HEOOXOAMMO VCKITIOUNTD 3aTEHEHME U OTPAKEHWA.

TennoBK3noHHbIE Kamepbl NCNOJb3YytOTCA MaBHbIM O6pa3OM AONA NoncKa
,Eled)eKTOB. [na KJ'IaCCI/IC')I/IKaLLI/IVI N OLeHKN O6Hapy>K€‘HHbIX aHoManum
HeO6XO,ELI/IMO MOHUMATb reSIMOTEXH@ITOIMN, a TakKe O6J'I dTb 3HaHMAMM
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NpPOBEPOK, JOMNONHUTENbHbIE Y3MEPEHNS 1 ,qpyraﬂ BaXkHasA MHbopMa-
ums.

OCMOTP C NOMOLLBIO TEMIOBM3VOHHbIX Kamep (HauvHas ¢ KOHTPONA

KaueCTBa Ha dTane YCTaHOBKM W 3aKaHuMBas NOCieayoWnmMm perynap-
HBIMM MPOBEPKaMM) YNPOLLZET MOHUTOPUHT COCTOAHUSA CUCTEMbI. ITO
nomoraeT obecneunTb HaaneXalllyto PaboTy CONHEUHbIX NaHenen 1
NPOAUTL CPOK 1X CNYKObI. TakMm 06pazom, MPUMEHEHNE TEMNOBU3NOH-
HbIX KaMep 1A OCMOTPA COMHEYHbIX MaHesnel CylecTBeHHO NOBbILAET
PEHTAbENbHOCTb VHBECTULII.

Ha smux uzobpaxeHusx, coenaHHeix ¢ 06pamHot cmopoHel Mol e ComHeYHoU NaHesu, 20pasoo MeHb-
we ompaxeHut, 4em Ha U306PaXeHUAX ¢ NUUEBOL CMOpPOHLI, 61a200apa Yemy NOKA3aHus memnepamy-
Dbl 20pa300 60sIee MOYHbIE.



Umobel u3bexame HenpasUslbHbIX Pe3yibmamos, — VIK-uzo6paxerue ConHeHoU 31eKmpocman-

npu ocMompe CoIHeYHbIX NaHesel HeobxooUMO yuu, cdenarHoe kamepol FLIR P660 & noneme
0epxame MenJiogu3UOHHYIO kamepy No0 Npasusle-  (snadesniey mepmozpammsl — 38u Miosnep (Evi
HbIM Y2/10M. Mdiller), IMM).

Tun own6KN Bup Ha TepMunyeckom nso6parkeHUn
Mpumecn v ; ;
[opAUNiA UNK XONOAHDBIN Y4acToK
BO3[yLUHblE NOAOCTH
[ledekT n3rotoBneHus
TpeLHbl .
nonrosaton Gopmbl
[TospexaeHne
YacTb anemeHTa oTobpaxaetca 6onee
TpeuwuHbl B 3nemeHTax B}
ropayew
3arpsAsHeHvie
BpemeHHoe 3aTeHeHne [TTnymin nomet [opAuve yyacTkm
BnaxkHocTb
[ledeKTHbIN WyHTUpPY-
foLLMI Anon (Bbi3biBaeT
KOPOTKMe 3aMblKaHWA 1 OrcyTcTByeT JIOCKYTHbBIV PUCYHOK
CHWKaET 3aLUMLLEHHOCTb
Lenmn)
[edekTbl B 3neKTprve- He noacoeanHer mogynb | Moaynb vnv pag mogynen 3ameTHoO
CKOW pasBoake WAV pag moaynen ropayee

Tabnuya 1. MepedeHe munuyHeix Henonadok 8 modyssx (ucmovyruk: ZAE Bayern eV, Uberpriifung der Qualitéit von
Photovoltaik-Modulen mittels Infrarot-Aufnahmen (<KoHmpone kayecmaa pomosanekmpudeckux modysieti ¢ NoMo-
WbIO UHGPaKpacHsix uzobpaxeruti»), 2007)
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OpHaKo TennoBM3NOHHbIE Kamepbl CMOCOOHbI Ha 6osbLIee, Yem NPOCTO
OCMOTP COMHeYHbIX NaHenei. OHK oueHb Nofe3Hbl NPY 0OCTYKUBAHNUM
INEKTPUYECKMX LIEMNEN U KX MIEMEHTOB, TaKMX KaK COeAMHEHNS, MPOBOA,
MHBEPTOPbI U T. 1.

——— e —
3mom uHeepmop npeobpasyem NOCMOAHHbIL MOK, NOJTy4AeMbIl OM COMHEYHbIX
naHesned, 8 nep6MeHHbIL7. ﬂﬂﬂ €20 UCc/1e008aHUS MOXHO UCNO/1Ib308dMb MenJsiou-
3UOHHble Kamepbl. ,ﬂononHumeanyfo UHd?OpMaL(UIO MOXXHO NOJ1Iy4umse C NOMOWbIO
8HeWHe20 moKousmMepumesibHo20 3axuma Extech.

v 4 1Y . BT B T =

TennosusuoHHble kamepel FLIR ucnons3ytomcsa 0718 nposepKu CO/THEYHOU yCMAaHOBKU,
8K/104AA NP0800d, pazveMbl, KOPOOKU npedoxpaHumesieli U UHBEPMOPbI, MO eCMb
OHU MO2ym KOHMPOJIUPO8AMb 8CIO CUCMEMY.

Tennosu3uoHHble kamepsl FLIR makxe MoXHO ucnosib308ams 0715 NpOBePKU paziuyd-
HbIX KOMNOHEHMO8 COTHeYHOU YCMAaHo8KU. Ha u3obpakeHUU NOKA3aH HeUCNpasHsil
pasvem.







MpoBepKa BETPOBbIX TYPOUH C
NCMNoNIb30BaHNEM TEN/IOBU3MOHHbIX Kamep

SHepruA, BblpabaTbiBaemasn BETPOM 1 cobrpaemas C MOMOLLbIO BETPOBbIX
TypbuH, — 3T0 ofiHa 13 GOpPM BO30OHOBNSEMO SHEPrvn. IMeHHO
No3TOMy BO BCeW EBpone v CTpaHax ApYrnx KOHTUHEHTOB KaX bl

rofj yCTaHaBnMBalOTCA HOBbIE BETPOBbIE TypOUHbI. Bce oHM HyxpatoTcA

B MOHUTOPWHTE N TEXHNYECKOM O6Cﬂy>KI/IBaHVII/I.TEI'IJ'IOBI/ISI/IOHHbIe
KamMepbl MOMYT UrpaTh BaxkHYIO POJIb B MPOrpammax npoduiakTMieckoro
TEXHWUYECKOro 00CYKMBaHWSA BETPOBBIX TYPOWH.

TennoBm3noHHble Kamepbl komnaHuuy FLIR Systems ncnonb3ytotca ans
MPOBEPKM NEKTPUUECKMX N MEXAHWNYECKIX YCTaHOBOK MO BCEMY MUPY.
CobpaHHble faHHble MOMOraloT NPefoTBPATUTL BOSHUKHOBEHNE aBapUIAHBIX
CUTYaLWN ¥ n3bexaTb JOPOroCTOALMX MPOCTOEB. TemnoBU3NOHHbIE Kamepbl
komnaHuu FLIR Systems noMoratoT KOHTPOAMPOBATh BCE KPUTUYECKM
BaXXHble KOMMOHEHTbI BETPOBOW TYPOUHbI.

Spot 354 °F J 421
Box /
e 545 /
w. 136 |
358 |
{ |
1
Dist = 17 12/12/2008 14:07 34.7

VIK-u3obpaxeHue 8emposol mypbuHsl, NOsTyHeHHOe € 3eMu



ABapuiiHble cuTyauunmn

BeTpoBble TypOUHbI COCTOAT 13 MHOXECTBA MEKTPUYECKIX 1
MexaHN4YeCKx KOMNOoHeHTOB. Kak nioboe obopynosaHme, 3Tu
KOMMOHEHTbI MOABEPKEHDBI M3HOCY U Pa3pyLLEHMIO. ITO MOXET NPUBECTY
He TOJNbKO K JOPOrOCTOALLMM MPOCTOAM, HO U K aBapWMHbBIM CUTYaLMAM.

Camas pacnpocTpaHeHHasa NpuyvHa BO3HUKHOBEHMA TaKNUX CUTYaLmn —
HENCNPaBHOCTb B TOPMO3HOM MexaHw3me nrbo peaykTope. PefyKTop

1 TOPMO3a He AAtoT IONacTAM BPaLlaTbCA CAMLLIKOM GbIcTpo. Ecnu
MPOVCXOANT OTKa3 OLHOTO 13 3TUX KOMIMOHEHTOB, TypOunHa nomydaet
BO3MOXHOCTb BPaLLaTbCA CO CKOPOCTbIO, BO MHOTO pas NMpesbiLatoLLiei
HOPMasbHYI0, UTO NeperpyaeT 1onacTy.

Cxemamuveckoe u306paxe-

HUe KOMNOHEeHMOo8 8empo-
8ol mypbuHel

O6TekaTens

(roHgona)

Yrposa ans usHun

B 3TOM Cnyyae KOoHLbl TonacTei poTopa MoryT nepemeLatbCa co
CKOPOCTbIO HECKOSBbKO COTEH KMIOMETPOB B Yac. ECM nonacTb unm
ee Y4acTb BHe3arnHo OTCOeMHUTCA OT POTOPa, OHa byaeT obnagarb
KUHETUYECKUMI SHEPTMEN N MOMEHTOM OFPOMHO BEAMUMHDBI. DTO
MOXeT MNPUBECTU K BO3HVMKHOBEH IO OMACHbIX A KMU3HW CUTYaLINIA.
CylLecTByeT MHOXeCTBO NMPUMepPOB, Korfa 0oblumne YacTu onacTen
HaxoaWM Ha PacCTOAHNUM AECATKOB KMIOMETPOB OT TYPOVHbI, OT
KOTOPOW OHM OTKONOMNCh.
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MPOBEPKM C MOMOLLbIO TEMOBU3VOHHbBIX KaMEP NMOMOratoT
npefoTBpaT1TL NofobHble cutyaumn. CyliecTsyeT oblee Npasuio ais
SNEKTPUYECKMX U MEXAHUUYECKKX KOMIOHEHTOB: Nepe/] OTKAa30M OHM
HarpeBatoTCA. TeNNoBU3NOHHbIE KaMepbl MO3BONSIOT YBUAETb Takoe
NOBbILIEHNE TEMMNEPATYPbI 0 BO3HUKHOBEHWS HEMCNPABHOCTU. Ha
TEPMUUECKOM 1300PAKEHNMN XOPOLLIO BUIHbI TaKMe ropadme yUacTKu.

TennoBM3NOHHbIE KamepPbl NOMOraloT yBUAETb Npobnemy.

B 10 Bpems Kak Apyrne TeXHOOMn No3BONAIT ONpeaenuTb, MMeeTcs
NV HeMnosagKa B MallviHe B LIEIOM, TEM/IOBM3UOHHbIE Kamepbl TOYHO
YKa3blBatOT, KaKOM MEHHO KOMMOHEHT BbIXOAMT U3 CTPOA. HaaexkHOCTb,
6bICTPOTA M SGDEKTUBHOCTD: TEMNOBUAEHNE MOXHO UCMONBb30BATL A1
BbISIBNIEHWA NMPU3HAKOB M3HOCA B MOALIMMHMKAX, 3ybuaTbix nepefayax u
TOPMO3aX, UTO MO3BOJISET MPOV3BECTU PEMOHT MM 3aMEHY KOMMOHEHTA
110 BO3HWUKHOBEHWA HEWNCNPaBHOCTL.

O6uas npoBepKa CUCTEMbI
TennoBM3VIOHHbIE KaMepbl MOXHO MCMONb30BaTb AN MPOBEPKY
INEKTPUYECKINX KOMMOHEHTOB, TakMX Kak TpaHCHOPMaTOPbl, pa3bembl,

KOHTPOMNEPDI, SNEKTPOABMIATENV RHICKAHWA 1 T. M. TenJoBuaeHne —
Tex na, OfAIaa epATb Bce
MexXafyrKm ‘ bIIBETROBOUITY D " r u
n e 2 NG . ]

TennosusnoHHasA kamepa FLIR — npgeanbHbIin THCTPYMEHT
Bpuraabl TexH1YeCKoro 0bCyKMBaHVA BETPOBbIX TYPOUH NO BCemy
MMPY NONAraloTcA Ha TeMIOBU3MOHHbIE KaMepbl. KOHCTPYKUmA

Kamepbl — 3TO BaxHbli $akTop NPUrofHOCTY B YCNOBMAX IKCMNyaTaLMM.

=~ O

=c

Smom eueaHmckud 12-moHHbIU y3en, cocmoauul u3
pedykmopa U OUCKOB020 MOPMO3d, NOOHAM KPAHOM
Ha gelcomy 60 Mempog 018 YCMaHosKu 8 obmekamerne
8emposoli MmypOuHb.



Viccnedosarue mpaHcMuccuu 8empogot mypbuHel € UCNOIb30BAHUEM MepMUYeCKUX
uzobpaxerud. [posepka Npo8oduNAcs Ha 8bicome 0Ko/10 50 Mempos.

Mbl, 4aCMblo KOMOopoU ABNAMCA 8emMpoablie MypbuHsl. OOUH U3 3Mux MpexgasHbix
pazsemog (kpatiHuti Npagsili) 3HA4UMeEsbHO mensiee 0oCMasbHelx. Smom oegekm bl
JIOKA/IU308AH U UCNPAB/IEH 0 Moo, KaK B03HUK/IA HEUCNPABHOCMb.

Bce kamepbl FLIR MakcrmanbHO KOMMaKTHbI, 061aaatoT 3proHOMUYHOW
KOHCTPYKUMEN 1 YAOOHBI B SKCMTyaTaLmm. ITO Ype3BblYaliHO BaXKHO,
KOrfia NpUXOANTCA B30MPATbCA Ha JeCATKY METPOB, 4Tobbl A0OpaThCca A0
HY»HO BETPOBOWI TYPOUHDI.

[pyron BaxHbIN GakTop — 06bekTMB. FLIR Systems npeanaraet
WMPOKOYrosibHble 0OBEKTVBBI C YrnomM 0630pa 45 1 90°, koTopble
NOCTaBNAOTCA Ha 3aKas3. ITO NO3BOSIAET UCCNEA0BaTb BOMbLUMe
KOMMOHEHTbI 33 OfINH NOAXOA [iaxe NPy CUIIbHOM NPUONKEHNI.

Takan BO3MOXHOCTb OUY€eHb BaKHa, OCOBEHHO C YUeTOM TOro, YTO Mpu
NpoBepKe Ha OOJbLION BbICOTE He MONyUMTCA OTOWTH Hasag.

Komnarua FLIR Systems npeanaraeT NONHbLIM aCCOPTUMEHT
TENNOBM3VOHHbBIX KamMep AnA MPOBEAEHNA MPOBEPOK B CTPOUTENBbHOW
otpacnun. OT KOMMAKTHOWM MOAENH i3 HauyanbHOro YPOBHA A0 NMPaKTUYHbIX
mMogenelt cepuii Ebx 1 B n mHorodyHKuUMoHansHow Moaenv B660 — FLIR
Systems npefnaraeT Kamepbl ANA KakAon chepbl NPYMEHEHNA.
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Bbi6op nocTaBLMKaA TENIOBU3NOHHOM
Kamepbl

MNprobpeTeHyie TEMNOBU3NOHHOM KaMepbl — 3TO AOrOCPOYHAs
MHBECTULWSA. TTo3TOMY CieayeT BblonpaTh He TOMIbKO TEMIOBU3NOHHYIO
Kamepy, OTBEYAIOLLYIO KOHKPETHBIM MOTPEOHOCTAM, HO W HAfIEXKHOTO
MOCTaBLLVIKa, KOTOPbIV CNOCOBEH OKa3blBaTb MOAAEPXKKY B TeUeHWe
NPOOOIKNTENBHOTO BPEMEHM.

HpOI/I?;BOLU/ITeJ'Ib LOOIXKeH npednaratb nepeyvyncieHHble HxKke npoayKTbl

N yCRyru.

+ AnnapatHoe o6ecneyeHue
[Tonb3oBatenu NpeabABNAT K NPOAYKTaM pasiyHble Tpe6OBaHMﬂ,
MO3TOMY OYeHb BaXHO, YTOObI MOCTaBLVK MOTI MPeaioKnTb MOHbIN
CNeKTP TErIOBMN3NOHHbBIX Kamep: OT He4OPOrnMx BapmaHToB 4O
nepeaoBbIX MOLENeN BbICLIEro Kacca.

« MporpammHoe o6ecneyeHune
He3aBucrmo oT 061acTy NPUMEHEHNS, MONb30BATENAM
HEOOXOAMMO NPOrHAMMHOE 0heCcneyeHve Ans aHaiviza
TEDVMINYECKIIX 306 DaEHN/ 1 GOPMUPOBAHNS OTYETOB. BLib/paliTe
TEMAOBU3NOHHYIO KaMe Py, COBMECTUMYIO C MPOrPaMMHbIM
obecneyeHrem, KOTOPbLIM Bbl MOMb3yeTeCh Mpu PaboTe.

L nplllHaAﬂe)KHOCTVI
[locne TOro Kak Bbl HAUHETE MCMOMb30BaTh TEMNI0OBM3VIOHHYIO
Kamepy 1 oTkpoeTe AnAa cebn BCe ee npenMmyLecTBa, Bam
MOeT NoHaaobuTbea bonee LLIl/lpOKMVI CneKkTp BO3MOXHOCTEN.
Ybenutech B TOM, UTO l'lpl/lO6p€TeHHaF| BaMM C1CTEMa CMOCOOHa
YAOBJIETBOPUTL PaCTyLLe I'IOTpe6HOCTI/I. HpOM3BO,£I,l/ITEJ'Ib NOIXKEH
npennaratb pasnyHblie TUMbI 0OBEKTMBOB, INCMIEEB 1 T. M.

o O6cnyxuBaHue
HecmoTpA Ha TO YTO BOMBLINMHCTBO TEMNOBU3MOHHbIX Kamep,
NCMONb3yeMblX B CTDOUTENBCTBE, He TPebyeT 06CyKnBaHMs,
PAAOM C MECTOM SKCMYyaTaLMm JOKEH BbiTb CEPBUCHBIN LIEHTP.
Kpome Toro, TeMNoBM3MOHHbIE KaMepbl NMEPUOANUYECKM TPEOYIOT
MOBTOPHOM KannbpoBKu. Mpn HEOOXOAMMOCTI Kamepa A0MKHa
OTMPABAATLCA HE B APYrYtO YaCTb CBETA, @ B MECTHbI CEPBUCHbIN
LIEHTP, UTOBbI BEPHYTHCHA K BaM MaKCMManbHO ObICTPO.

o  O6yueHue
Icnonb30oBaHWe TEXHONOI N TENNOBUAEHWA He OrpaHMYMBaeTCA
YMEHMEeM 0bpallaTbcaA C Kamepoi. Beibrpalite nocTasLLUyiKa,
KOTOPbIV MOXET 0becrneunTb KauecTBeHHOe obyueHwe 1
NOLAEPXKY.



MWy tulon24.ru




Bbi60op onTMManbHOro pelueHns

Mpu BbIGOPE TEMNOBMU3NOHHOM Kamepbl, MPOrpamMMHOro 06ecreyeHns 1
yuebHbIX MAaTEPMANOB BaXKHO OLIEHWTb NEpeUnCIEHHbIE HILKE KITIOUEBbIE
roKazaTesu.

1. Kayectso n3obpaxeHua

2. Tennosas YyBCTBUTENBHOCTb.
3. TouHoCTb

4. QYHKLUMM Kamepbl

5. [porpammHoe obecneyeHne
6. TpeboBaHwA K 00yUeHuto.

1. KauecTBo nsobpaxeHus

KauecTBo v300paxkeHws, v paspelleHne Kamepbl, ABNAETCA BaxK-
HbiM dpakTopom. Camble fiellieBble MOENM MMEIOT paspelleHme 60 x 60
nyKcenew, B TO BPeMA Kak Aoporie Mofenm BbICLEro Knacca obnaaaroT
paspelweHvem 640 x 480 nukcenen.

TennoBM3nMOHHbIE Kamepbl C paspelieHnem 320 x 240 nni 540 x 420
NVKCeNaeY CO3Aalo T U300 DaeHV e BHICO Hawi el O-Ke 1ecTBa. /1na 0oee
10 HBIX TPOBEPOK pazpeleHrie 640 X480 cumTae 71ca CiraHaa PTHLIM
CPeAV MPCPECCUOHSBHLIX T pMOTPadKiCiOB.

Kamepa c pa3zpelieHrem 640 x 480 nukcenen co3naeT n3obpaxeHune c
307 200 ToUYKamK M3MEePEHMA, UTO B YeTbipe pa3a bosblle, YeM y Kamepbl
C paspelueHnem 320 x 240 nukcenei (76 800 Touek). ITa pasHULIA O3Ha-
YaeT He TO/bKO B0osee BbICOKYIO TOYHOCTb M3MEPEHWA, HO U 3HaUWTeSb-
Hble Pa3nyKMA B KauecTse 1M306parkeHNs.

Bbicokoe Pa3pelleHne nomoraet 6onee TOUHO YBUAETb, U3MEPUTb 1 MO~
HATb NponCxoadaLlme AaBneHnA.

VK-usobpaxerue: 640 x 480 nukcesnel VIK-usobpaxeHue: 180 x 180 nukcesnel



Kamepbl C BbICOKMM paspeLlleHnem No3BONAIT YBUAETL MeSIKMe fAeTanu
Ha 60/IbLLIOM PAcCTOAHNM OT 06beKTa. B 0TMuve OT Kamep C HU3KUM
paspeLleHrem, OHY NMO3BONAIOT OXBATUTL BOSBLIO YUaCcTOK 6e3 noTepy
MHOOPMALML Ha TEPMUUYECKOM PUCYHKE.

Kamepa ¢ pa3zpeleHviem 640 x 480 nukcenen, 06opyaoBaHHas 06beKTH-
BOM C YIIOM HaKJIOHa 45°, N03BONAET MPOCKaHMPOBATb YYaCTOK pa3me-
POM NPUOAN3ZUTENBHO 4 X 3 M C PACCTOAHNSA 5 M BCETO OAHWUM CHUMKOM.
YTo6bl MpOBEPUTL Ty »Ke YCTaHOBKY C MOMOLLbIO KamMepbl C pa3pelleHnem
320 x 240 nuKkceneit 1 0ObEKTVBOM C YIIOM Hak/oHa 45°, noTpebyeTcs
cnenatb YyeTbipe 1306paxeHus C BABOE MEHbLIEro pacctonaHua. c-
MoJb30BaHMe KaMep C BbICOKMM pPa3pelleHnem He TOMTbKO NOBbIWaeT
3GGEKTUBHOCTb MPY NOMEBbIX MPOBEPKaX: MeHbLLIEE KONMYECTBO 130-
6pakeHN 1 IKOHOMWT Bpema Ha dTarne AOKYMEHTUPOBAHNS.

1320 X 240 nukceneli

- o
-

40x 480 nuKcen | ]

640 x 480 nukceneli 320 x 240 nukceneli
Tpebyemcs 00Ho VIK-uzobpaxeHue Tpebyemcs yemeipe VIK-u3obpaxeHus, CHAMbIX
€ 8080€ MeHbUIE20 pACCMOAHUA



HQC no3HaBaTH TakoM
TyR/HedBXxoAUMa g O B
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2. TennoBas YyBCTBUTENIbHOCTb.
Tennosasa 4yBCTBUTENBLHOCTL ONPeAendeT, HACKOMbKO Marble
nepenaabl TemnepaTyp MOXET Pacno3HaBaTb Kamepa. Yem

(
BblLLIE TEMI0Ban YyBCTBUTENIbHOCTb, TEM MEHbLLE MUHMMAaNb- 0_03°t
HaA pasHvLa TeMnepatyp, KOTOPYto TEMNOBM3VMOHHaA Kamepa Sensitivity
CNocobHa onpefenuTb 1 BK3yanu3npoBaTh. Kak npaBuno,
TennoBas YyBCTBUTENIbHOCTb M3MEPAETCA B rpagycax Lienbcua
NN MANIVKENbBUHAX. Jlydlivie TennoBU3VMOHHbIE Kamepbl A1A Npo-
GUNAKTUYECKOTO TEXHNYECKOTO 0OCTYKMBAHWA 06MajatoT TenIoBon
yyBcTBUTENBHOCTBIO 0,03 °C (30 MK).

YyscmeumenesHocme 65 MK

nieHvie. BbICOKas YyBCTBUTENBHOCTb KaMepbl OCOBEHHO BaXKHa Ans Ana-
FHOCTUKM 3AaHWIA B YCTIOBWAX, KOra Nepenazbl TeMnepaTyp HEBEMMKN.
Boree BbICOKas YyBCTBUTENBHOCTb HEOOXOAMMA [N1A CO3AaHNA AETalb-
HbIX CHUMKOB, 06eCneymBatoLLMx 60/ee BbICOKOE KaYeCTBO AMarHOCTHKY
I1A NPUHATUA COOTBETCTBYIOWMX MepP. Yem Bbile YyBCTBUTENIBHOCTb, TEM
flydllie KamMepa Pacno3HaeT Menbyariumne AeTanu 13obpakeHWa aaxe
npvi HebOMbLIKMX Nepenaax TemnepaTyp.

3. TouHoCTb
Bce MN3MEPEHNVA MOTYT MMETb MOrPELHOCTA, 1 TEMTOBUAEHNE HE UCKITIO-
ueHKe, MO3TOMY B 3TOV Cepe TOYHOCTb UrPAET BaXHYIO POSb.

B Tabnuuax cneyndrKaLmi TeNI0BU3MOHHbBIX KaMeP TOUHOCTb Bbl-
PaKaeTcs Kak B MPOLIEHTaX, Tak v B rpaaycax Lienscus. 310 npeaen
NOrpeLHoOCTH, C KOTOPOW paboTaeT Kamepa. VamepeHHas Temnepatypa
MOXET OTNIMYATbCS OT GaKTUUYECKOM MO0 Ha YKa3aHHbIN MPOLIEHT, 1160
Ha abCOMIOTHYIO BENMYMHY TeMnepaTypbl (B 3aBUCMMOCTM OT TOTO, KaKas
BenMYmMHa 6onblue).

Ha cerogHsa oTpacneBon cTanHaapT coctasndaeT + 2 % wunu + 2 °C. Jlyy-
Lne TemnnoBM3NOHHbIe Kamepbl oT FLIR Systems obnapaatot elie 6onee
BbICOKOW TOYHOCTBIO: MOMPELHOCTb B HMX cocTaBnaeT + 1 % uamn + 1 °C.



4. DyHKUMM Kamepbl

V3nyyarouwas cnocobHOCMb U OMPaxeHHAs 3hghekmusHas memnepamy-
pa

13nyvatoLas CnocoOOHOCTb 0ObEKTa — 3TO BAXKHbIM MapaMeTp, KOTOPbI
cnefyert yuynTbiBaTh. B HaCTporKax BCex TennoBmM3noHHbIX kamep FLIR
I8 CTPOUTENBHOW OTPAC MOXKHO YCTaHaBNVBaTh 3HaUYEHUA 13yYa-
IOLLEN CNOCOBHOCTI 1 OTPaXEHHOW 3GOEKTVBHOM TeMNepaTypbl, YTo
0YeHb BaKHO. [1py MOKyMKe TeNNoBU3MOHHON Kamepbl ybeanTecs B TOM,
UTO B HEW MPUCYTCTBYIOT 3TW QYHKLMN.

ompaxeHHoU 3¢ghekmusHol memnepamypsl 0671aKa.

Py4Has KoppekmuposKa yposHA U OUana3oHa

Elle ofHa BaxHas GYHKUMSA Kamepbl — 3TO BO3MOXKHOCTb PYUYHOM
HaCTPOWKM [iMana3oHa Temnepatyp 1 ypOoBHA AeTanm3aunm tepmmye-
CKOro r300paxeHus. bes 3Toin GyHKUMM Kamepa byaeT aBTomMaTnyeckn
oTObpaXkaTb BCe TeMrnepaTypbl B AvanazoHe MeX[y MakCUManbHOM 1
MUHVMAsbHOW TeMnepaTypoit ob6bekTa. OHaKo B HEKOTOPbIX CyYanx
onepaTtopa HTepecyeT Nuilb HeOONbLIOW YYacTOK 3TN TeMnepaTypHON
LWKanbl.

Jluanaszor memnepamyp Ha u306paxeHuU C/1e8d, NOJTYYEHHOM C KaMepsl C aBMOMAMu-
yeckol HacmpoUkoU, CIUWKOM WUPOK. V306paxeHue cnpasd, 8bINOTHEHHOE 8 pexume
PYHYHOU HACMPOUIKU, NOKA3bI8aem ymedky mensid, Komopas 661 Npakmuyecku He3a-
MemHa Ha U306paxeHuU ¢ asmomamu4eckol HacmpoUKoU.
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CueHanu3ayua moyku pocel, OMHOCUMENbHOU 8/1GXHOCMU U COCMOAHUSA
uzonayuu

— CueHanu3ayusa moYxku pocel

Touka pocbl — 3TO TemnepaTypa, NP1 KOTOPOW Biara B ONpeaeieHHOM
obbeme BO3[lyxa KOHIIEHCMPYETCA 1 NPeBPaLLaeTcA B BOAY. B 310 TOUKe
OTHOCUTENbHAA BNAXXHOCTb cocTasndaeT 100 %. Ha ocHoBaHuu pada
napameTpoB, HaCTPaMBaEMbIX B KaMepe, CUrHanM3auma TOUYKN POCh
aBTOMATUYECKM OBHapYKMBaeT 00M1acTy, B KOTOPbIX 3TOT 3GEKT MOXKET
BO3HWKHYTb 113-3a 1eGeKTOB B KOHCTPYKLMM 3[aHVs.

— CueHanusauusa omHocumesabHod 81AXHOCMU

MHoraa nneceHb 06pa3yeTca 1 B 30HaX, e OTHOCKUTENbHASA BNaKHOCTb
Hupke 100 %. [Ina nomncka Takux obnacteit CUrHanmn3aLmsa TOUKK POCkl He
MOMXOAWNT, MOCKOSbKY OHa OOHAPYKMBAET TOMBKO YUYaCTKN C OTHOCUTESb-
HoW BRaxHoCTbio 100 %.

YT06b OOHAPYKMUTB 30HbBI C OTHOCUTENBHOW BNaXXHOCTbIO Hke 100 %,
MOXHO MCMONb30BaTh CUrHANM3aLMI0 OTHOCUTENBHOW BAaXKHOCTU. ITa
GYHKUYIA MO3BONAET 3aaThb 3HaUeHNe OTHOCUTENBbHOW BNaXKHOCTY, MU

npeBbileHny KOToporo byaeT cpaGaTtbiBaTh cmrHanm;Z
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C BO3MOXHbBIM MoBpeaeHviem nonaumm. OHa cpabaTbiBaeT, Koraa
YPOBEHb M30MALUMY NAAAET HUMKE 33[JaHHOMO 3HAUEHWA YTEUKM SHEPTUN
uepes CTeHy.

CueHanuzauus omHocumesio-
HOU 8/1G)KHOCMU NOKA3bi8aem
YUACMKU C NOBBILUEHHBIM
PUCKOM KoHOeHcayuu. Ha
u306paxeHuU Huxe Noo-
8epXKeHHbIe PUCKY YHaCmKU
0603HAYeHbI CUHUM UBEMOM.

DyHKYUS CUHANU3ayuU co-
CMOAHUA U30/IAUUU NOKA3bI8A-
em y4acmeu ¢ memnepamypot
8bllUe U/IU HUXe 3a0aHHOU,
8bI0e/1AA UX OpyeUM UBEMOM.




Lugposas kamepa

IHorga 6bIBAeT CNOXKHO MNOHATb, KaKie MMEHHO KOMMOHEHTbI MOKa3aHbl
Ha TEPMUYECKOM M300paKeHNN. B Tak1X Cyuasnx None3Ho CHATb 00b-
eKT B BUOVUMOM CBeTe. B 60MbWMHCTBO TEMNOBM3NOHHbBIX Kamep FLIR
BCTPOEHbBI LIMGPOBbIe Kamepsbl. Kak Npasuio, cneunanvctsl B 0b6nactn

CTPOWTENBCTBA, UCTONb3YIOLLME TEMIOBU3NOHHbIE KaMepbl, AenatoT 1
06bIUHblE CHUMKM, YTOObI TOYHO 3HATb, UTO MOKa3aHO Ha TEPMIYECKOM
1300paxKeHNI.

|
VIK-uzobpaxerue ObebiyHoe u3obpa-

KeHue
C8eMOOUOOHbIe Iamnebl

BcTpoeHHasn namna rapaHtupyerT, uTo umdposas kamepa GyaeT aenatb

uegkve 00X e AnAPpadtozLl dy i 130 e
«Tergogoe Hdn HEBaBMCYIM Y
|

«/1306paxeHue 8 U306paxeHuuU»

DyHKUMA «V1306parkeHne B M306parkeHN» NO3BONAET KOMOMHMPOBATD
300paKeHNS, MONYyUYEHHbIE C MOMOLLbIO OObIUHOM LIMGPOBON 1 Teno-
BV3MOHHOW Kamep. KOMOVMHMPOBaHHOE 1306paXkeHVie pacrnosnaraeTca B
pamKe B BepXHeH YacTv UnGpoBoro GoTo, B KOTOPOI MOXHO Nepeme-
watb MK-n3006paxeHne 1 M3MeHATb ero pasmep. IT0 NOMOraeT ToUHee
pacno3HaBaTb HEWCMPABHOCTY.

Ha smod ¢pomoepacpuu, komopas demoHcmpupyem nospexoeHus u3-3a 8030elicmaus
8006, XOPOUIO BUOHbI NPEUMYLLECMBA hyHKUUU «VI306paxeHue 8 U306paxeHuu». KnueHm
MOXem J1e2ko y8uOeme, 20e UMeHHO bbly COe1aH CHUMOK (HA 06bIYHOM MepMUYECKOM
U306paxeHuU NOHAMb 3Mo 6blsI0 Obl CIIOXHEE).
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Tensio080e HasoxeHue

ITa GyHKUMA NO3BONAET KOMOBUHMPOBATD ABa 1300PaKeHs, 3aaBas AvanasoH
TeMMNepaTyp, B KOTOPOM OTOBPAKAIOTCA TEMOBbIE AAHHbBIE, A 3a Npefenamm
KOTOPOro — LMGPOBbIE CBEAEHWA. DTO NMOMOTAET BbIFBUTL TOYHOE MECTOMONO-
eHwe Mpobiembl 1 MoBbICUTL 3GGEKTUBHOCTL PEMOHTA.

Obel4HOe U306paxeHue WHppakpacHoe uzobpaxeHue  VzobpaxeHue ¢ mensiosbim
HanoxeHuem

JlazepHoll ykazamene
HekoTopble TeMNoBM3NOHHbIE Kamepbl OCHaLLEHbI 1a3ePHbIM yKa3aTenem,
KOTOPbI O4eHb NONe3eH.

OH No3BONAET TOUHO YBWAETb, Ha 4em C¢OKyCV]pOBaH OOBEKTVB TEMNOBN3N-

OHHOW Kamepbl. BCcero ofjHO HaxkaTige KHOMKWM, 1 nazep Ka3aTe/lb NoKaxeT,
AYAVAYAS Ela aQ n r
OME TONG, NABE PHEBI e B3€T O cTb. QH vgbasnse
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OT HEOOXOAUMOCTM nprKacaTbCA K NMpeaMeTam, KOTopble MHOraa MOryT ObITb
OnacHbl.

CmeHHble 06ekmMuBbl

[locne TOro Kak Bbl HaUHeTe MCMNONb30BaTb TEMNOBV3VOHHYIO Kamepy 1 OT-
KpoeTe BCe ee BO3MOXKHOCTY, Balln I'IOTpe6HOCTI/l MOTYT N3MEHUTBCA. CmeHHble
00BeKTMBbI MOMOTYT aAanTPOBaTb Kamepy K no6on CUTyaummn. B 6onbuwuHcTBE
C/ly4aeB CTaHOapTHble 0OBEKTMBBl — 3TO Xopollee pelleHne, HO MHorfa Tpe-
6yeTc;| none o63opa, KOTOPOE OHW He B COCTOAHUN obecneymnTb.

B HEKOTOPbIX CUTYaLMAX OblBaeT HEAOCTATOUHO MeCTa, UTOObI OTCTYNUTb
yBUAETb 00BEeKT NOAHOCTBIO. B Takow CUTYyaymm LIJl/lpOKO)/I'OJ'IbeIVI 00beKkTMB
CTaHeT ONTMalbHbIM peLleHneMm. OH paet onepatopy BO3MOXXHOCTb OCMO-
TPETb Lenblii JOM C PaCCTOAHKA BCErrO B MNapy METPOB.

Takve 0ObeKTHBbI MO3BONAT CTpoUTENIbHbIM MHCMEKTOPaM obcnenosatb
uenble 34aHnA 1 nMpn 3TOM He OTXOAUTb [a/leko OT HUX. na YAaneHHbIX 06b-
EKTOB MOXeT OKa3aTbCA NnoneseH TeneobbekTns. OH naeanbHO NOAXOANUT And
OCMOTpPa MeNknx npeamMeTos 1 NpeamMmeTos, PaCnoIOXEHHbIX Ha PACCTOAHNN.



SP2OHOMUYHAA KOHCMPYKUUA U NPOCMOMA UCNO/b308aHUA
Jlio6oV MHCTPYMEHT yobHee NCNONb30BaTh, EC/IN OH NETKHUIA,
KOMMAKTHbIM 1 NPOCTOM B MPUMEHEHNM,
MoCKONbKY 6OMBLIMHCTBO CNELVanncToB

B 0011aCTV CTPOUTENBCTBA UCMOMbB3YIOT
TEMNOBU3NOHHbBIE KaMepbl 4acTo 1 B

TeYyeHue NPOAOIKNTENBHOTO BPEMEHM, X
KOHCTPYKLMSA JOMKHa ObITb SPrOHOMUYHON.
MeH10 OMKHO ObITb UHTYUTUBHO MOHATHBIM, @
KHOMKW — yI0OHBIMY, YTOObI 0becneunTs dddhek-
TMBHOE MCMOMb30BaHVe 000PYAOBaHNA.

KomnaHus FLIR Systems CTpeMnTca peanv3oBaThb B Ka0W Kamepe Hebosb-
WOW BeC, GYHKLMOHANBHOCTb 1 MPOCTOTY UCMOSMb30BaHNS, MOSTOMY HECKObKO
ee NPOAYKTOB e ObiN OTMEYEHbI Harpaiamu.

Dopmam usobpaxeHus

OLlHI/IM n3 CbaKTOpOB, BNVAOWNX Ha 6bICTpOTy CO3[aHNA OTYETOB, ABNIACTCA
(bOpMaT, B KOTOPOM TEMI0OBMN3NOHHAA KaMepa COX[PaHAET TepMnyeckrie n3o-

6parkeHns. HekoTopble KaMepbl COXPaHAIOT JaHHble U 13Q0pakeHYn B CO6-
CTBEH bepmaie, N n OQgee H eBYeTds noganHVTEN
WWneq H\WI‘I ﬁ HuAbain B apTHbr
phat JREG. [ [ u

Kamepa FLIR co3naet nonHocTbio pagnomeTpudeckme JPEG-daitnbl. 310

03HayaeT, YTo BCe JaHHble TeMMepaTypbl COAEPKATCA HENOCPeACTBEHHO Ha
1306paKEHN U N300PAKEHWA NIETKO UHTErPUPYIOTCA B CTaHAAPTHOE Npo-
rpaMMHoe obecrneyeHue.

Bce mennosu3uoHHsIe kKamepel cCoxpaHaom u3obpaxeHus 8 popmame JPEG.
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NOEOBHIRAKOMMEHTAPM pe
TRV BO BREME Te
|
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[anepes MUHUGMIOPHbIX U306paxeHul
VHorna Tepmmyeckme n3obpakeHus
HEOOXOAMMO CPABHWTL C hoTOrpaduAmM,
KoTopble Oblin CAenaHbl paHee v XpaHaT-
CA B NamMATK Kamepsbl. Bo Bcex Tenno-
BU3MOHHBIX Kamepax FLIR ecTb yao6bHble
ranepeu MMHUATIOPHbIX M300PaKEHN,
nomoratoLlme 6bICTPO NPOCMaTPUBaTh
coxpaHeHHble poTorpadum 1 SKOHOMUTL
BpemA.

[onocosble u mekcmoasle KoOmMMeHMmapuu

YT00bI YCKOPUTb C')ODMI/IDOBaHI/Ie OTYETOB KaK Ha 3Tare npoBepKu,
TaK 1 Ha 3Tane AOKYMEHTUPOBAHMA, B HEKOTOPLIX TEMTOBU3VIOHHbIX
Kamepax npeaycmoTpeHa BO3MOXHOCTb rE|O6<';\BJ'IF|Tl:o TeKCTOBbIE
KOMMEHTapnn C MOMOLLbIO KJlaB/aTypbl Ha BCTDOEHHOM CeHCOPHOM

3KpaHe. HekoTopble TEMOBN3NOHHbIE Kamepbl MOTYT CblBaTLIO-
OPBIRGIT offieT He T b
n @ bXnpoBepoKk.
[ |
GPS-Hasueayusa

BO3MOXHO, BaM NPUXOAMNOCH 3abbiBaTh, rae
MMeHHO caienaHo To unun nHoe MK-n3obparkeHne,
1 He yaBanoCh HaNTU HMKaKMX 3aMETOK,
KOTOpble HarMoMHMV Obl BaM O COOTBETCTBYIO-
LLIeM MeCTOMONOXKEHNM. HeKOTOpble 13 Ny
mopenel kamep obnagatot dyHKumen GPS,
nosgonaLlein ceazaTs MK-1n3obpaxkeHue c ero
mMecTononoxeHvem. GPS-TexHonorns noMoxet
COXPaHWUTb AaHHbIe O MeCTe, rae ObiNo cenaHo
Kaxaoe 13obpaxeHue.




CosmMecmumMocme ¢ BHEWHUMU UHCMPYMeHMamu 0718 mecmuposa-
HUA U U3MepeHuA

MHoraa n3mepeHvs TemnepaTypbl AaloT HeJOCTaTOYHO NHbOPMa-
umn 06 obopyaoBaHUK. YToObI MOMYUUTL NOSIHOE NMPEACTaBIeHKE O
COCTOAHWUM 3AaHNA, MHOTE CNELMannCTbl B 06NacTv CTPOUTENbCTBA
MCMONb3YIOT BHELUHWE AATUMKY, TaK1e Kak BnaroMmepsl. [JaHHble C
BflaroMepa 3anm1chiBatoTCA, a 3aTemM Konupytotca B otyeT. OfHako
3TOT MeTof HeIQGEKTMBEH, TaK Kak ONepaTopbl MOryT OWnbaThCs.

Komnarus FLIR Systems npeanaraeT TeMI0BM3NMOHHbIE KaMePbI, KO-
TOPbIE MOTYT aBTOMATUYECKM COXPaHATb Ha TePMUMUECKOM 1300pa-
XKEHWI JaHHble, MOJyUYeHHbIe C BaroMepos Mo kaHany Bluetooth
MeterLink. BymakHble 3aMeTKM YXOAAT B MPOLUIOE, MOCKOSbKY
MoKa3aHnsa MHOrOdYHKLMOHaNbHbIX Bnaromepos Extech aBTomaTn-
UeCKM nepematoTcs B Kamepy no 6ecnpoBOAHOMY KaHary CBA3N 1
COXPAHATCA Ha COOTBETCTBYIOLLEM TEPMUYECKOM M300paKEHMMN.

DyHkyusa MeterLink nossosigem nook/0YUMe K MEN/I08U3UOHHOU
kamepe FLIR aniazomep Extech no 6ecnpo8oOHOMY KaHAsTy.
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becnpoBoOHas cea3b

TexHonorus Wi-Fi obecneunsaeT BO3MOXHOCTb 6eCnpOBOAHOM CBSA-
31 C KaMepow (Hanpumep, A8 OTNPaBKM U300pakeHuin C Kamepbl
Ha CMapTHOH UK NnaHwWeTHbI MK).
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5. MporpammHoe o6ecneyeHne

VIHorna pe3ynbTaTel OCMOTPa HEOOXOAMMO
npenoCTaBUTb KOANEramMmm U KNMeHTy Ana
OoueHKW. AHanu3 TepPMMYeCKnX |/|3o6pa>KeH|/||7| u
GOPMMPOBaHME OTUETOB O MPOBEPKE — BaX-
Hble 3aaaun. YoeauTech B TOM, YTO TENIOBM3N-
OHHaA KamMepa NocCTaB/IAeTcAa C NpPorpaMmmMmHbIM
obecneyeHviem, NO3BONAIOLLMM VX BbINOHNTD.

BOMbLWMHCTBO NPOrPaMMHBIX MaKETOB, MO-

CTaBAEMbIX C TEMIOBU3MOHHBIMI Kamepamu,

NO3BONAIOT BbIMOMHATL 6330BbIN aHaNM3 1 co3fasaTb oTyeThl. OHW cofepxat

GYHKLMM M3MEPEHMA TeMMNepaTypbl B OAHOM TOUKe 1 Apyrvie 6a3oBble CpecTBa

n3MepeHus.

Ecnu HeoOxoauMbl AONONHUTENbHbIE GYHKLMM aHanv3a U CO3AaHUA OTUETOB,

NPOV3BOAMNTENb TEMOBK3VMOHHOW Kamepbl JOMKEH NPEANOKUTL PaCLUMPEHHbIN

NPOrpPamMMHbIA NakeT. B HEero fomkHbl BbITb BKIKOYEHbI CleayoLme GYyHKLNM:

- r1Mbkoe ohopMeHe U pa3MeTKa CTpaHuL Ana GOPMUPOBaHMA OTYETOB MO
NHOVBYAYaNbHBIM TPeOOBAHMAM;

- dYHKUMOHaNbHble cpeacTaa gnﬂianma TemnepaTyRaL MHOXECTBO TOUEK,

acjif, VaMepeHy na M ;
H paxeHvielB 1386 POWMHbI n em (népem@-
L déMoayn3neHAgyo agva npyemoe, ™

- aHanM3 TeHAeHUNN;

- co3paHmne GOpMyIT C UCMOSMb30BAaHNEM PE3YSBTATOB TEMIOBU3NOHHbIX M3Mepe-
HUW;

- Co3faHMe PaIMOMETPUUECKKX MOCIEA0BATENbHOCTEN HENOCPEACTBEHHO B OT-
yeTe,

- BbICTPbIV MOUCK N300PAKEHNIA AN1A OTUET];

- Co3faHne naHopam 18 06beguHeHNsA He-
CKOMbKMX 1306pakeHit B 0AHO OonbLIoe.

Pacnonaras kauyecTBEHHbIM aHAMTUYECKMM 1

TEMNOBV3NOHHbIM OTYETOM, Bbl CMOXeETe NOKa3aTb
PYKOBOACTBY WM KITMEHTY MeCTa NMOTEHLMANbHDBIX
npobnem v ybeantb Ux 8 HEOOXOAMMOCTU NPOGUNAKTUUECKIX MEP.

6. Tpe6oBaHuA K 06yueHUIo

KomnaHus FLIR cotTpyaHuuaeT ¢ LieHtpom obyueHns VIK-texHonoruam (ITC) —
rno6anbHoN yuebHoM opraHu3almeit, KOTopas NPOBOAMT MOArOTOBKY ClyliaTe-
et B COOTBETCTBUM C MMPOBBIMY CTaHAapTamu. ITC npeanaraeT nodble Kypchi:
OT KpaTKuX BBOAHbIX 10 CepTUdUKaLIMOHHbIX. C 6onee NoapobHbIMN CBEAEHUAMN
MOXHO O3HAKOMUTbCA Ha canTe

; ‘i trraing INFRARED
vavv.mfraredtrammg.com nnn www.irtraining.eu. TRAINING

CENTER
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nOpﬂp,OK nposeneHnA
TGpMI/I‘-IGCKOﬁI ANarHoCTuKm

VITaK, TeNNOBM3NOHHAs Kamepa [oCTaBneHa. MOXHO HaumMHaTb Npo-
BepKy. Ho ¢ uero HaumHaTb? B 3TOM pa3gene pyKOBOACTBA OMUCaHbI
METOAMKM TEMNOBU3NOHHOMO 06CEN0BAHMA, KOTOPBIE YNPOCTAT Hauano
PaboThI.

1. OnpepenuTe 3agaun

Mpexae Yem BbINMOMHATb 3afjaHNe, MOXXHO PAaCcCNpPOCHTb KIMEeHTa O CO-
CTOAHWUM 3AaHKA. Hanpumep, He Habntoganock N1 B nocneaHee Bpems
MoBbILEHHOE 3HepronoTpebneHve? XononHo nv BHyTpu? OulyulaoTcs
NV CKBO3HAKM? [locne 3Toro onpepenvte Temnepatypy BHYTPU NMomelLLe-
HVIS 1 33 ero npedenamu 1 ybenutecs B TOM, UTO Nepenaj JoCTaToueH
ANA OCMOTPa (pekoMeHayemas BennyrHa — He meHee 10 °C).

2. HauyHuTe cHapyXxu

HauHwuTe Tepmorpadunyeckunii ocMoTp cHapyxu. OTcioga MOXHO ObICTPO
OOHapPYXUTb OTCYTCTBME U30MALMM 171 TEMNOBbIE MOCT=" BaXKHO

CO Nar ) 'eC Vb O Tel 'l 3CKE QM o0 Ha Vae “TKaX, [P 1 COr it AHIE
a7 0 '8l Ak K% 3T A HOP 1an -Hbll /| S 70| 110387l T CE ~BHI sfpe” vk aThl C
/' 306 ) aKe | AAN i, He KO SR AH I A 57 bl 4TOObI 1= 71Th CTC fek 5

Cepbe3HOCTV OBHAPYKEHHDBIX MPObeMm.

3. Mpoponxute oCMOTP NU3HYTPUN

[lanee HeOHXOAMMO OLIEHWTD CUTYaLIMIO U3HYTPW, UTO TPeOyeT oTaeb-
HOWM NOAroTOBKW. [pK MOATOTOBKE K CKAaHMPOBAHMIO BHYTREHHEro Mpo-
CTPaHCTBa MPOBEPAIOLLMIN [OMKEH NPUHATL ONpefeneHHble Mepbl AnA
JOCTVXKEHWA TOUHBIX Pe3ybTaToB. K 1X UMCTY MOXKET OTHOCUTLCA yaane-
Hvie Mebenn OT BHELUHWX CTEH U CHATME MopTbep. ITO peKoMeHayeTcs
JenaTtb Kak MUHMMYM 33 LIeCTb YaCoB 1O OCMOTPA, YTOObI M30AMpYtoLmne
CBOWCTBa Mebenu He OKasblBanv BIUAHUA Ha TEPMUYECKME NOKa3aHNs
TEMSIOBM3MOHHOW Kamepbl. Kak y»e roBopuiock, Hanbonee TouHble
Tepmorpadurueckme n306pakeHUA NOMyYaTCA NPy 6OMbLIOY pasHuLe
MeXy BHYTPEHHEN 1 HapyXHOWM TemMnepaTypoi (He meHee 10 °C).

Ecnu Bce ycnoBua cobniofeHbl, MOXXHO MPUCTYMaThb K CKaHMPOBaHUIO
KaXKAOWM KOMHAaTbl C MOMOLLbIO TEMSTIOBM3NOHHOM Kamepbl. [1py 3Tom
MHCMEKTOP AOIIKEH TLATENbHO GUKCUPOBATL MECTOMOSIOKEHME KaxK-
[0ro TEPMUYECKOTO CHUMKA (HanpuMep, C MOMOLLbIO CTPENOK Ha MiaHe
3AaHNA, KOTOPble TOYHO YKA3bIBAIOT Yrof, MOA KOTOPbLIM ObINIo cienaHo
1300paxKeHne).



4.MpoBepKa Ha repMeTUYHOCTb

HebonbLuve TPeWmHbI 1 Wenm MOryT ObiTb MPUUYMHON CKBO3HAKA. ITO
He TOJNbKO pa3fpakaeT, Ho 1 BefjeT K OOMbLUMM SHeprornoTepam. YTeuka
BO3/1yxa MOXeT BABOE MOBbICUTb PAaCXO SHEPTMN, 3aTPaUYMBAEMON Ha
otonnenne. O6HaPYKUTb AaXKe CaMble HeOOMbLIVE TPELMHbBI MOXHO

C NOMOLLbIO MHEBMATUYeCKOro TecTa BlowerDoor ana onpepaeneHus
repMEeTUYHOCTL.

Mposepka BlowerDoor nomMoraeT yCUnmTb yTeUKkr BO3fyxa Yepes Wwenm 1
TPeLMHbI B KOPMyCe 3AaHu.

B cuctemy BlowerDoor BXOAWT TP KOMMOHEHTa: OTKanMOpoBaHHbIN
BEHTUNATOP, ABEPHOE NONOTHO W YCTPOWCTBO M3MEPEHMA NOTOKa
BEHTUNATOPA U laBneHua B 3aaHun. BeHtunaTop BlowerDoor BpemeHHO
YCTaHaBNVBAETCA B HAPYXHOM ABEPHOM MpOemMe C MOMOLLbIO ABEPHOIO
nonotHa. OH nofaeT BO3AyX BHYTPb 3AaHMA UK 3a ero npefesbl, 4to
co3aaeT HebOobLUYO Pa3HULY MeXAy BHYTPEHHUM U HapY>KHbIM laBne-
HYEM.

ObopydosaHue BlowerDoor 06b14HO ycmarasausaemca 8 npoeme 8xo0HoU 0sepu.
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BGHTI/IJ'IHTOp cuctembl BlowerDoor BbiTArvsaet BO3yX 113 KOMHATbl U
BAYBAET €ro BHYTPb, Bbl3blBad nepera AaBneHrA. Ecnn Temrepartypa 3a
npenenammn 3aaHva Hke, 4em BHyTpKW Hero, To BO3yX 06bIYHO BblAyBa-
eTca 13 nomeleHua. B pesynbrate faBneHne BHyTPW KOMHaTbl CTaHOBUT-
CA HXKe, YeM 3a ee npefeiamu, 1 nepenag CoCTaBideT OKoJio 50 Ma.

/13-33 3TOr0 BO3AAYX OYAET NPOHUKATL BHYTPb KOMHATHI Uepe3s UMelo-
LWMECS TPELLMHBI, OXNax/aas MecTa Ux PacrionoXKeHvs. IToT nepenas
TemnepaTypsl ByAeT 0TO6PaKaTbCA Ha TEPMUUECKOM 13006PaXeHNI KakK
XONOAHBIN YUaCTOK, 611aroaapsa Yemy onepatop MOXET BbiABUTb MECTO
NPOHWKHOBEHWS BO3/lyXa M OTMETUTb €10 Ha nnaHe.

5. AHanus u co3gaHune oTYeToB

3aBeplnB 06CeaoBaHVe BCEX KOMHAT, BEPHUTECH Ha paboyee MecTo
AnA aHannsa I/I306pa>K€HI/II7I N BKITKOYEHUA O6Hapy>KeHHbIX HenCnpaBHO-
cTel B OTYeT.

C nomollibto pa3paboTaHHbix komnaHwel FLIR nporpamm QuickReport,
QuickPlot, BuildIR 1 Reporter MoxHO GbICTPO COCTaBUTL MOJHBIN OTYET
no pe3ysnsTatam OCMOTPa 3aHN, aIaTeM NpPeAoCTaBUTE £I0 KoJjjeram

ONnc4.




FLIR BuildIR

MporpammHoe obecneyeHne FLIR BuildIR no3sonseT npoaHanvsmposatb Tep-
MUYeCKMe 1300parkeHWA 1 [aTb KONMYECTBEHHYIO OLEHKY TakvM npobnemam
30aHKA, Kak MPOHUKHOBEHME BO3AyXa, fAedeKTbl M30AALMM, TENIOBbIE MOCTbI
1 BNaXXHOCTb. Ero HoBble YHMKanbHble GyHKLUMM TakKe MO3BOAAIOT MPOBeCTM
KONMYeCTBEHHYIO OLEHKY CTOVMOCTY MOTEPb SHEPTUM.

B nporpamMmHbii MakeT BXOAWT pefakTop 13006paxkeHnin ang paclipeHHoro
aHaM3a TePMUYECKIX CHUMKOB, @ TaKXKe PasfinuHble MHCTPYMEHTI, Tak1e Kak
CPeacTBO NaHOPAaMMPOBAHWA 1 JATUMK 1A NOCTPOEHWA rpadUKoB COCTOAHMS
BO Bpems ocMoTpa. DYHKLMA NaHOPaMMPOBaHIUA NMO3BONAET 06bEAVHITD
HECKOSbKO M306paKeHN B OAHO BOMbLIOE, a TaKKe BbINOMHUTL 06PEe3KyY W
KoppekUuio nepcnekTrsbl. Cpean Apyrvix GyHKUMN — GYHKLMA CETKN 1 pac-
yeTa MoLaaY, KasbKyaTop OUEHKM CTOMMOCTY SHEPTU 1 PeaakTipyemble
WabIoHbI OTUETOB.

FLIR Reporter
Vlcnonb3oBaHme cTaHgapTHbIX cpeacts Microsoft Office Word gna pabotsi ¢
TeKCTOM AenaeT nporpammy FLIR Reporter MHTYUTUBHO MNOHATHOW 11 yAOOHOW.

MockonbKy 6OMBLIMHCTBO MONb30BgTeNel 3HakoMbI C pgaakTopon \Word,
coBga begcrio IX QIYETORFE ROV 1em v3Bec by HK
0 TaknxKaiaBT % 1 MpoBEpKagipas, HWA, TF
nefonmokaT [ |

[porpamma FLIR Reporter Takxke noanep1BaeT MHOXeCTBO PaclUMPEHHbIX
GYHKUMN, TaKMX Kak «/1306pakeHne B 1300pakeH», «TennoBoe HanoxeHve,
dyHKUMM GPS, uMdpoBOe yBenmnyeHme, HaCTPoKa LiBeTOBOW ManuTpPbl, BOC-
Npovi3BeAeHe rofloCoBbIX KOMMEHTapKeB, 3aMCcaHHbIX Ha MoneBbix paboTax,
1 aBTOMaTMYeckoe npeobpazosaHue oTyeToB B dopmaT Adobe PDF.
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FLIR i3/i5/i7

Cepua FLIR B

FLIR B620/B660

Cepws FLIR Ebx

FLIR T640bx
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