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HacTosiuwiee pykOBOACTBO MO 3KCNfyaTaumm npegHasHayeHo Ana o3Hakomne-
HUA ¢ paboToi TepmonpeobpasoBaTenen n COaepXuT HeobxoanmMblin 06bEM cBeae-
HWA, 4OCTATOYHbIX ANA UX NPaBUMNbHONW 3KcnnyaTaumn. Mcnonb3oBaHue Tepmonpe-
obpaszoBaTenen 4OMKHO NPOU3BOAUTLCA TOMBKO NOCIE O3HAKOMIEHNA CO BCEMMU
pasgenamn pykoBoACTBa NO 3KCnnyaTauun.

1 OMUCAHUE U PABOTA

1.1 HasHauyeHue

MpeobpasoBaTenn TEPMOINEKTPUYECKNE C OAHUM YYBCTBUTENBHbLIM 3MEMEH-
Tom TTIM1-1k-T1, TrIM-1k-T1-01, TT1P-1k-I1, TTIP-1k-l1-01, ¢ gBYMA YyBCTBUTENBHbBIMA
anemenTamu TTIM-2k-I1, TTIMN-2k-r1-01, TriP-2x-1, TT1IP-2x-1-01 (B panbHenwem —
TM), npeaHasHa4eHb! 4NA U3MEPEHNA TemnepaTypbl razo06pasHbIX OKUCIUTENBHbBIX
N HEWTpanbHbIX Cped, BO3ayXa, UHEPTHBIX ra3oB, HE B3aUMOAENCTBYIOLLMX C MmaTe-
pvanom TEPMO3NEKTPOAOB N HE paspyLUaoLLMX MaTepuan 3awmuTHOW apmMaTypb!.
TT1 nmeloT NonocTb ANA yCTaHOBKM NPOBEPOYHOro npeobpasoBarens TEPMO3neK-
.TpmquKoro (8 panbHenwem TM-N) Tuna TTIM-1, THH-I TY 4211-036-00226253-
2009 npegHasHa4YeHHOro 419 NEpPNOJNYECKOro KOHTPOSA 3HaYEeHWU TemnepaTypbl
namepsiemblx Tl Ha MecTe Ux yCTaHOBKM, UMW ApYroro Tuna npun 3ToM Makcumarb-
HbIN anameTp NpoBEpPOYHOro npeobpasoBatena He Honee 3 mm.
FabapuTHble pa3mepbl 1 UICNOMHEHUA YKa3aHbl B NPUNOXeHUU A.

1.2 Yctpoucteo u pabora

1.2.1 N3amepeHue TemnepaTypbl OCHOBAHO Ha ABMEHNN BO3HUKHOBEHMWSA B LIENK
TepmonpeobpasoBaTens TEPMOINEKTPOABIKYLLEN CUMbl MPU PasHOCTU Temnepartyp
Mexay ero pabounm n ceoboaHbIMU KOHLIAMM.

BennumHa TepMoaneKTpoABMXKYLLEN CUNbl 3aBUCUT OT 3TOW pa3HOCTN TEMNepa-
TYp B cooTHOweHnn yctaHosneHHom [OCT P 8.585.

1.2.2 TepmonpeobpasoBaTenu COCTOAT U3 OAHOrO, ABYX UYYBCTBUTENbHbIX
SMNEMEHTOB, YCTAHOBMEHHbIX 3KCLEHTPUYHO OTHOCUTENBHO OCKM apmaTtypbl B ANUH-

‘Homeprm Kanunnap, BHYTPEHHEro 3awwuTHbIA KepamMudeckuin 4yexon, HapyXHomn
3awuTHON apmaTtypbl U3 matepmana XH45l0 n ronoskn AnA BHELWHEro noaknoye-
HUs. B NonocTe BO3MOXHAa yCTaHOBKa MpOBEpPOYHOro tepmonpeobpasosartens Ans
NepMoaNYECKOro KOHTPONS TeMnepaTypbl Ha pabouem mecTe.

B ronoske TepmonpeobpasosaTens HaxO4UTCA KNeMMHaa Koropka, npeaHa-
3Ha4YeHHas Ansa noaknyYeHus cBodoaHbIX KOHLOB Y3 1 KOMMNEHCaUNOHHbBIX NPOBO-
po.. lNMonoxutenoHble NNaTUHOPOAUEBLIE 3MNEKTPOAbI NPUCOEAUHAIOTCA K KOHTaK-
Tam CO 3HaKOM «+». KnemmHasa konofka MMEET OOMNOMHUTENbHOE oTBEPCTUE @8 MM
OS5 YCTaHOBKU B NONoCTb NPOBEPOYHOro Tepmonpeotpasosatens @3 MM.

1.3 MapkupoBka

1.3.1 Ha tabnuuke, npukpenné&HHor K kopnycy TT1, ykasaHbi:
— TOBapPHbIV 3HAK NPEANPUATUA-UrOTOBUTENS;

— obosHauyeHue Tuna TI1;

— Aarta Bbinycka (rog, mecaw);

— ycnosHoe obo3HauveHne HCX;

— knacc no FOCT6616 unu gonyckaemoe OTKNOHEHNE

— pabounin gnanasoH N3MEPEHWUIA;



3 2.821.135 P3
— nopsagkoebln  Homep Tl no cucrteme Hymepauuu U3rOTOBUTENS.
1.3.2 Mapkuposka TPaHCMOPTHOM Tapbl DOOSMKHA conepxatb
MaHUNYNALUUOHHbIE 3HaKU: «Xpynkoe. OCTOpOXXHO», «Bepx».

1.4 YnakoBKa

1.4.1 TepmonpeobpasoBaTenu n npunaraeMasi K HAM TEXHUYECKaa U TOBapo-
conpoBoAuTENbHaA AOKYMEHTaLUN NOCTaBMAAIOTCA B TPAHCMOPTHOW Tape B COOTBET-
CTBUU C YepTeXaMun NpeanpuaTus — U3roToBuTens.

1.4.2 YnakoBKy TepmornpeobpasoBaTenen npousBOAAT B 3aKPbITbIX MomeLlle-
HUAX Npu Temnepartype okpyxatoLero sosayxa ot 15 °C go 40 'C u oTHocUTENbHOMU
BnaxHoctu 0o 80 %.

2 UNCNonb30OBAHUE MO HASHAYEHUIO

2.1 MoaroTtoBKa K paborte U Ucnonb3oBaHue

2.1.1 TlpoBepbTe COXpPaAHHOCTb Tapbl U MNOMObI Ha HeW, CHUmMUTE nnomoby,
pacnakyute TepmonpeotpasoBaTenb U NPOBEPbTE KOMMIIEKTHOCTD.

2.1.2 Tlpoeepute BHewWwHWn ocMoTp. [lpoBepbTe COOTBETCTBUE rabGapuUTHbIX

a3MepoB U MapKUPOBKU nonapHocTu. [NpoBepbTe COOTBETCTBME MNAcCnopTHON Tab-
NUYKN OCHOBHBIM TEXHUYECKUM [ aHHbIM B PYKOBOACTBE M0 3KCriyaTauuu.

2.1.3 Bbigepxute TepmonpeobpasoBaTefib NOcie U3BMNEYEHUA U3 YNaKOBKU
npu Temnepatype (25 £ 10) °C u oTHocutTenbHoun BnaxHoctn ot 30 % o 80 % B Te-
yeHue 1-2 yacos. C ronosku TepmonpeobpasoBaTenss CHAMUTE KPbILLKY, npeasapu-
TEeNbHO NPOBEPUB N CHAB NNomMOy.

2.1.4 TlpoeepbTe LENOCTHOCTb TOKOBEAYLUEN YacTu oMmMeTpoM. [py Hanuyum
obpbiBa NPoOBEPUTL PUKcaLmo BbIBOAOB YO Ha KNEMMHON KOMOAKE.

2.1.5 Tlopcoeannute yannHuTenbHble NpoBoga ¢ cobnioaeHuem nonspHOCTU K
KOHTaKTaMm B ronioeke tepmornpeobpasosarens.

2.1.6 [llpoBepbTe Hanuyue Uenu rnocrne noAKMIYEHNs] K KOHTaKTaM KONOAKU
YANUHUTENbHbIX NPOBOAOB.

2.1.7 [poBepbTe aNeKTPUYECKOEe COMPOTUBMEHUE U3ONALNN MeEXAY YYBCTBU-
TeNbHbIM 3NEMEHTOM U MeTannM4Yeckon YacTbio apMaTypbl MEFAOMMETPOM MNPU UC-

biTaTenbHOM HanpsxxeHuu 100 B.

2.1.8 YcraHoBUTE KPbILWKY, MCNONb3ys BUHTbl U WAnbbl, XpaHUBLUNECA B rO-
noBke TepmonpeobpasoBaTens.

2.1.9 YcraHoBute TepmonpeobpasosaTenib B COOTBETCTBYKOLWEE rHE3no u
nogknounTe K BTOpu4HoMy npnbopy. Ecnun tepmonpeobpasoBaTtensb yCTaHaBNMBaeT-
csi Ha paboTatollen neyvn, To OH AOMMKEH YCTAHABNUBATLCA B FHE3N0 MEASIEHHO, a B
paboyee NPOCTPaHCTBO NeYn Co CKOPOCTbIO He Bonee 60 MM/MUH.

2.1.10Mpn koHTpone nokasaHWW TemnepaTypbl C MOMOLLbIO MPOBEPOYHOrO
TepmonpeobpasoBaTens.

— C ronosku Tepmonpeobpasosatena TlIM1-1k-I1, Trir-2x-r1, Trirl-1k-ri-o1,
TTIMN-2k-r1-01, TrIP-1k-I1, TIIP-2k-I1, TT1P-1k-1-01, TT1P-2K-1-01 CHUMUWUTE KPbILLKY;

- MNpOBEpPOYHbIN TepmonpeobpasoBaTenb YCTaHOBUTE B MNONOCTb TEPMONPEon-
pasosatens TTI[1-1k-I1, TI1M1-2k-I1, TIM1-1k-1-01, Trr-2«-ri-01, 1riP-1k-r1,
TTIP-2k-I1, TrIP-1k-1-01, Tr1P-2k-I1-01 , noakntoymMTe K BTOPUYHOMY npubopy, AoX-
AUTECH YCTAHOBUBLLMXCA MOKa3aHWil U NpoussBeauTe UX OTCYET.
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2.2 3JkcnnyaTauuoHHble orpaHuyYeHus

MoHTax TepmonpeobpasoBarenelt Ha o6bekTe AOMKEH BbINOMHATLCA B COOT-
BETCTBMM CO crieayrowmmm TpeboBaHuaMu.

2.2.1 TepmonpeoGpasoBaTeflb He AOMKEH noasepratbcs Tepmoyaapy (pes-
KOMY HarpeBaHWIO N OXMNaXKAEHUIO).

2.2.2 Tlocne yctaHOBKM TepMonpeobpasoBaTensa Ana NpefoTBpalleHns nepe-
rpeBa ronoBKM NPOWU3BECTU FepMETM3auMIo 3a3opa Mexay TepMmonpeobpasoBaTe-
nem n cpytTepoBKOI Neyun OrHeyrnopHon matepuanom.

2.2.3 [nsa yBenuueHusa cpoka cnyxbbl 4eMOHTaX ucnpasHoro Tepmonpeobtpa-
3oBaTens pekoMeHAyeTcs NpousBoAuTb TOMbKO ANs  NpoBeAeHWs NoBep-
Kn/KannbpoBKu.

2.2.4 TemnepaTtypa [ronoBkM TepmMmonpeobpasoBaTensa He AOMmKHa MpeBbl-
watb 85 °C.

2.2.5 B mecTax yCTaHOBKM TepMonpeobpasoBaTenein He JOMKHO ObiTb NpUTo-
KOB XOJTOQHOrO BO3AyXa WNv NpopbiBa HapyXy HarpeTbix rasos. [nybuHa norpyxe-

‘-wm TepmonpeobpasoBarenein AormkHa 6biTb MakCMManbHOW (UM B COOTBETCTBUN C
TpeboBaHMAMN MECTHBLIX WHCTPYKUMi), Bnarogaps 4yemy yBennyumBaeTcs ee Tensno-
BOCMpPUHMMaKLaa NoBepxHOCTb. PacrionaraTb ux cneayet B Mecrax, rAe Hau-
GonblUaa CKOpOCTb MOTOKa cpenpbl, B pesynbTate 4ero byaer yBenuumeatbCs KO-
achhunumeHT Tennonepepayn.

2.2.6 Tpwu namepeHnmn Temnepatyp 6onee 400 °C TepmonpeobpasosaTenu pe-
KOMEHLYeTCcs YCTaHaBnuBaTb BepTUKanbHO. [1pn ropusoHTanbHOM pasMeLLeHun
ANSA NpeaoTBpalleHns gedopmaumm Heobxoagumo yctaHaBnuBaTth AOMONHUTENbHYIO
onopy.

2.2.7 [pwn ropnsoHTarbHOM M HaKMOHHOM MOHTa)e LWTyLep AnA BBoaa Npo-
BOAOB B rofioBKy TepmoripeobpasoBaTens, kak npasuno, AomkeH 6biTb HanpasneH
BHU3.

2.2.8 Pabounin koHey Tepmonapbl HeobxogMmo pacrnonaraTb B cepenHe us-

epsiemoro notoka. KoHewl norpyxaemoi 4acTu Tepmonapb! AOMXEH BbiCTynaTbh 3a

‘ZICI: notoka Ha 5 - 10 mm.

2.2.9 Mpu npucoeguHeHMn Kk TepmonpeobpasoBarensamM KOMMeHCaUWOHHbIX
MPOBOAOB HEOBXOAMMO CTporo cobnioaarhb nonspHocTb. CBo60AHbIE KOHLbI TEPMO-
npeobpasoBarenein A0MKHbI UMETb MOCTOAHHYIO TeMnepaTypy.

2.2.10 CoeauHnTEnbHbIE NWHUM OT TepmonpeobpasoBaTenenn AOMMKHbl ObiTb
3aLULLEHb] OT MEeXaHUYEeCKNX MoBPEXAEHWNNA, dNEKTpUYECKMX NOMEX, BNUAHUSA BbICO-
KO TemnepaTtypbl U BMAXXHOCTU OKpYXatoLLien cpeapbl.

2.2.11 CoeguHNTENbHbIE NUHUWN AOMKHBI UMETb MUHMMAlTbHOE COMpPOTUBIIEHNE,
KOTOpOe ONsl BCEX COeOMHUTENbHbIX U KOMMEHCALMOHHbLIX NPOBOAOB BMECTE C Tep-
MOMapori He AOIMKHO MpeBblaTb NacrnopTHOE 3HaYeHWe BHELIHENA Lenun, noakmto-
Yaemou K npubopy.

2.2.12 Ocoboe BHUMaHWe criefyeT obpaTuTb Ha CHUXEHNE NepexoiHblIX Conpo-
TUBMNEHUI B KNEMMHbIX 3aXXMMax M nepeknoyatensax. Ha coeamHuTenbHbiX TMHUAX
3anpeLlaeTcsa NPUMEHSATb OAHOMOJOCHbIE NEpeknioYaTeny, Tak Kak BO3MOXHbIN
SNEKTPUYECKUIA KOHTAKT MEXAY OTAESNbHbIMU TepMonapamMn NpUBOAUT K UCKAXKEHWUIO
nokasaHuin npubopa.
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3 NOBEPKA

3.1 HacTtoswwuin pasgen ycTaHaBnuBaeT METOAWUKY MOBEPKU NOrpyxaembix
TepmoanekTpuyeckux npeobpasosarenen Tunos TXA-1k-I1, TXA-2k-IN THH-1k-,
THH-2k-IN (nanee-TIM). MNepeuyHas noBepka 40 BeoAa B akcnnyaTtauuo TM v TM-N
npounssoauntca B cooteTcTBumn ¢ FOCT 8.338 «I'CU MNMpeobpasosaTenn Tepmoanex-
Tpuyeckune. Metoauka nosepku», a nepnoamyeckas — no METOANKE HACTOSLLEro
pasaena.

TpeboBaHua k opraHuMsaumn, NOPAAKY NpoBeAeHUs U bopMbl NpeacTaBneHns
pesynbtatoB nosepku no NP 50.2.006-94 «CW. MNopspok npoBeneHUs NOBEPKU
cpeacTs usmepeHun». IHTepean mexay nosepkamm 1 rop,.

3.2 Onepauun nosBepku, cpeacTsa nosepku, TpebosaHua GesonacHocTu, ycno-
BMSA NOBEPKWU, NOArOTOBKA W nposeAeHue nosepku, obpaboTtka u ocpopmneHne pe-
3ynbTtaTtoB nosepku no NOCT 8.338.

3.3 [lonyckaeTcs onpepeneHue TEPMO3INEKTpoABMXyLUeh cunbl TI  npw
nepuoanyeckon nosepke npoBoauTb Ha obObekTte. [MpoBepky MpoBOAUTL NO

.neTop.MKe 3.4 Ha OJHOM MNN HECKOMNbKUX TEMMNEepPaTYpPHbIX YPOBHAX, B 3aBUCK-
MOCTU OT pexunma paboTbl 06beKkTa, Ha KOTOPOM yCTaHOBMNEH nosepsemslit TI1.

3.4 OnpeneneHue TepmoanekTpoaBuxywen cunbl TM npu 3aaaHHbIX

3HaYeHuAX TeMnepartypbl.

3.4.1 CpencrtBa noBepkwu.

3.4.1.1 MNpwn nposeAeHNN NOBEPKM UCMONb3YIOT CReayllUMe CpecTsa us-
MEpPEHNH:
- NnpeobpasoBaTenn TepMoanekTpuyeckne kabenbHble aTanoHHble 3-ro pas-
paaa KOTHH ¢ pacwumpeHHoi HeonpeaeneHHoCTbo, Npu AOBEPUTENbHOW Be-
posaTHocTu 0,95, ykaszaHHOW B Tabnuue 2.

Tabnuuya 2.
TemnepaTtypa, "C |200 (300 {400 {500 |600 {700 |800 |[900 {1000 |1100
PacwupeHHas He- [0 85 0,90(0,95(1,00 (1,05|1,15(1,20(1,30(1,35 [1,50

npeaeneHHoCTb
QI%STHH

-ABYX- UNK MHOrokaHasnbHble MWUKPONPOLIECCOPHBIE M3MEpUTENN Temnepa-
Typbl C NpeaenaMmn Aonyckaemoh OCHOBHOW OTHOCUMTENbHOW MOTrPeEWHOCTU HE
Gonee £ 0,005 %, ¢ BO3MOXHOCTbIO aBTOMAaTUUYECKOI 3aMMcn pesynbTaToB W3-
MepeHuI, Hanpumep, cuctemMa noBepkn TepmonpeobpasoBaTeneit aBTomaTu-
3nposaHHas ACTIT.

3.4.1.2. Mpu noBepke NPUMEHSIOT cneayoLuMe BCnoMoraTenbHble
cpencraa:

- YANVHAKLWMEe TepMoanekTpoaHble nposoja, B nape nuMmewLyne B 3ajaHHOM
AnanasoHe TemnepaTypbl HOMUHaNbHYIO CTATUYECKYIO XapaKkTePUCTUKY OCHOB-
HOW Tepmonapbl. Benuunna T3AC npu TeMmnepaTtype paboyero n csoboaHOro
KOHLIOB yANWHUTENbHbIX NpOBOAOB, coOOTBETCTBEHHO paBHon 100 °C u 0 °C, He
AOJKHa oTKNoHATbCA oT HCX 6onee yem Ha + 0,2 A pon.,

rae A pon. - npenen AonyckaeMblX OTKMOHeHMK 3HadenHun TIOC TN oT
3HavyeHnn HCX no NOCT 8.585-2001.
OTknoHeHne ot HCX He npesbiwaeT + 0,3 °C.
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OTtknoHeHne ot HCX He npesbiwaet £ 0,3 °C.
3.4.1.3 Bce npumeHsemble CcpeacTBa WU3MEPEHU AOMKHbl ObITb NoBe-
PEHbI.
3.4.1.4 [lonyckaeTca NpUMeHATL Apyrue cpefcrtBa U3MEPEHUin, yaoBne-
TBOPSIOLWMNE NO TOYHOCTU TpeboBaHNAM HaCTOALLEN METOONKMN.

3.4.2 YcnoBus noBepKu

3.4.2.1 MNpwn npoBeaeHnn nosepkn cobnogaloT cnepyolime ycnoBus:

TemnepaTypa, OTHOCUTENbHasa BNaXHocTb U BapomeTpuyeckoe gasneHune
Bo3Ayxa B MOMeLLUeHUN AOMMKHbI COOTBETCTBOBaTb HOpMaM, YCTaHOBMEHHbIM
Ana Hux B HI no akcnnyaTayuu nsmeputensHoro npubopa.

MpumeyvaHune - [inAa pekomeHayeMoin cucTembl NnoBepkn Tepmonpeobpa-
sosaTtenen ACIIT ycnosus skcnnyaTtauuu cnegyowme:

-Temneparypa ot 0°C po 50 °C;
-OTHOCUTENbHaA BNaXXHOCTb BO3ayXa meHee 80 %.
-aTMoccepHoe naBneHune oT 84,0 no 106,7 klMa

3.4.3 NMoproTtoBka Tl kK noBepke:

— C ronoeku TepmonpeobpasoBaTens CHAMUTE KPbILLIKY;

— KO3THH yctaHoBUTe B nonoctb noBepsieMoro Tepmonpeobpasosarenss Ta-
Kum obpasom, 4Tobbl pabounin Topey KOTHH rapaHTupoBaHo ynupancs B gHO
3alYUTHOro Yyexna nosepaemMoro TepmonpeobpasoBarens.

— Ana TrIMN-1k-I1 w TrM-2«-1 nogknioynte yANUHAKOLWWA NpoBO4, COOTBET-
CTBYOLNA noBepaemy Tepmonpeobpasoarento, K Y3 nosepsemoro tepmonpe-
obpasoBaTensa u K amepuTenbHomy npubopy.

- nogkniounte KOTHH Kk nsmepurensHomy npubopy.

3.4.4 MNpoBeneHne noBepKu

' 3.4.4.1 B saBucumoctu ot pexuma paboTbl oObekTa, Ha KOTOPOM yCTa-
HOBMeH TepmonpeobpasoBaTtenb NOBEPKY NPOU3BOAAT Ha OAHOM WIN HECKOMb-
KUX TeMmnepaTypHbIX YPOBHAX { qop.

3.4.4.2 TemnepaTtypy obObekta KOHTponupywT ¢ nomouibto KOTHH.

Mpun npoBeAeHUN U3MEepeHUn TeMmnepaTypHbId XOo4 He [OMKEeH npe-
BoiwaTh 3 °C/MUH.

3.4.4.3 Uukn KOHTPOSbHbIX W3MEPEeHUn fonyckaeTca NponsBogAT C WUC-
nonb3oBaHWEM peXunma aBTomaTuyeckon sanucu nokasaHunn KOTHH n Y3 no-
Bepsemoro TI1.

UHTepBanbl BpeMeHN Mexay ABYyMA nocnefoBaTenbHbIMUA 3annucaAMU nNo-
KasaHuih kaxgporo Tl BO BCEM KOHTPOMbHOM LMKNE HEAOMMKHbl NpeBbiwaTh 3
cekyHA. 3anucb nokasaHuin BegeTca Ao nonyvyeHua He meHee 30 oTCYETOB NO-
kasaHuin KOTHH n Y3 nosepsemoro TTI1.
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3.4.5 ObpaboTka pe3ynbTaToB U3MEPEHUHN

3.4.5.1To pe3ynbTataM U3aMepPeHuUit, BbINONHEHHbIX B COOTBETCTBUMU C
3.4.4.3 BbluMCNAOT pa3HuLy nokasanum Y3 Tl n nokasanuii KITHH anga kax-
aoro otcyeta no hopmyne (1)

i i i
A psm = tnos-tus (1)

3aTem BbIMUCNAIOT cpeaHee apndmMeTuyeckoe 3HavyeHne.

n i
YA ysm
i=1
A sy = (2)
n
rae -4Ucrno oTCUYETOB B LMKIE N3MepeHui.
‘ PesynbTaT BblYMCNEHUS A ,3n 3aHOCSAT B NPOTOKON NOBEPKY.

3.4.5.2 BbiuncnsaioT cpeaHee apudmMeTnyeckoe sHadeHne nokasaHun
KOTHH

n .
Xt us
i=1
tws = (3)
n
PesynbTaT BblYUCEHUSA {15 3aHOCAT B NPOTOKON NOBEPKW.
3.4.5.3 OnpeaensatoT nonpasky A ;7. [ng 3aToro ncnonb3yloT npuseneH-
Hble B cBuaeTtenbctBe Ha nosepky KOTHH dyHkuuio otknoHeHnsa ot HCX unu
Tabnuuy nonpasok (CM. npunoxeHue B).
CpeaHee 3HavyeHue nokasaHunn KOTHH f,5; noactasnsaioT B hyHKLUUIO OTKMO-
HEHWA W BblYUCNAOT nonpasky A 37. B cnyvyae ncnonb3sosaHus Tabnuupbl no-
‘npaBOK u3 cenaetenscTtea o nosepke KOTHH nonpasBky Bbl4UCNAKT nNU-
HEWHOW WHTepnonAunen mexay ABYMSA DNUXaWWMMKU 3HAYEHUAMU Temne-
paTyp.
PeaynbTaT BblYMCNEHUA A 57. 3aHOCUTCSA B NPOTOKON NOBEPKU.
3.4.5.4 BbluncnaAoT OTKNOHeHWe nokasaHmi Y3 nosepsemoro TN ot HCX:
A nog = Aysm - B a7 (4)
PesynbTaTt BblUUCHEHNI A 1o 3aHOCUTCA B NPOTOKON NOBEPKU.
3.4.5.5 Onsa Y3 nosepsemoro T onpeaenstoT A zon no FOCT 6616.
PesynbTaT BbluMCNEHUA A o7 3aHOCUTCA B NPOTOKON NOBEPKW.
3.4.5.6 lNpoBepAIOT BbINOMHEHUE YCIOBUA:
2U(A nos) = A pon (9)
MpumeuaHune. Pacuet U(A rog) B CpaBoYHOM npunoxenun I

3.4.5.7 MNpoeepsaloT BbiNONHeHWe ycnosus npurogHocty T ana aanbHen-
lero NpUMeEHEHUS:

Npv BbiNOMHEHUU ycnosusa (5) A nos £ A gon

Npy HeBbINONHEHUU ycnosua (5) Dysy -0 37+ U(A nos) £ +A fon
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Dpysm-D s7- U(D pog) < -ADAgon (6)

3.4.5.8 TM, Y3 koTopbiXx He yaosneTBopsAlOT Tpebosaruio 3.4.5.6, AOMKHbI
6biTb Nepesefexbl B 6onee HU3KMN KNacc TOYHOCTU Mnu 3abpakoBaHbl.3.4.5.9
PesynbTaT NoBEPKN NPU3HAETCH NONOXWUTENbHBIM NpX BbiNnonHeHun Tpebosa-
HUWA nyHKTa 3.4.5.7 n crnegyowero ycrosus:

z (A;:w - Auw)
=1/ .=l

n-1

S

UM

<03 (7)

.CKO €AVNHNYHBIX U3MEPEHUN pa3HULbl TEMNepaTyp AoMnXkHa ObiTb He Bonee
0,3 °C.

3.4.6 OchopmreHue pesynbTaTtoB NOBEPKU

3.46.1 MonoxutenbHble pe3ynbTaTbl NOBEPKU OPOPMNAKT HaHece-
HUEM noBepuTENbHOro knemma B nacnopte TI1, unu odopMnseTcs ceupe-
TENbCTBO O NOBEpPKE.

B nacnopte unu cenpgetenbcTtee npomnssoauTca 3anuck: Tl cooTBETCTBY-
€T Krnaccy gonycka 2 B UHTepBanax TemnepaTtyp, BKMOYaLWMX 3Ha4YEeHUA of-
HOW UMK HECKONbKUX TemnepaTtyp B KOTOPbIX onpeaensanocb OTKIOHEHUEe no-
kaszanun Y3 Tl ot HCX (tnoe = 50) °C.

T, He ypoeneTsopsaowmne TpeboBaHnsam HacToAwen metoauku unu HA
Ha HUX, K fanbHEWWEMY NPUMEHEHUIO He gonyckatoT. BoigaeTcsa nsselle-
HME O HEeNPUroagHOCTM K AanbHeALeMY MPUMEHEHUIO C YKa3aHUEM NPUYMH.

4. TEXHUWYECKOE OBCITYXXUBAHUE

4.1 MNepuoanyHOCTb NNaHOBO-NpeaynpeanTEnbHbIX 0CMOTPOB Tepmonpeobpa-
3oBaTenen yCraHaBnNMBaeTCs B 3aBUCMMOCTU OT NPOU3BOACTBEHHbBIX YCIOBUIA, HO HE
pexe 04HOro pasa B rog.

4.2 TpoBepkn NpU NNaHOBO-NPeAyNPeAUTENbHbLIX OCMOTPax B 3KCnnyaTauuu
NPOBOAAT B COOTBETCTBMU C NPUBEAEHHON HUXKE Tabnuuen.

HaumeHoBaHWe onepauum NPoBeEPKM

MeToabl NpoBepKM

1. CocTosiHMe BHEWHero smaa

1. MNpoBepsieTca BU3yanbHO

2. OCMOTp BbIBOAHbBIX KOHLIOB

2. lNpoBepseTca BusyanbHO

3. 3nekTpuyeckoe conpoTueneHne
n3onNauNN Mexay TepMmoanekTpoaa-
MU U METaNNUYeCcKon YacTblio 3a-
LMTHOW apMaTypbl

4. MposepseTca MeraoMmeTpom C
HOMUHanNbHbIM HanpskeHnem 100 B.
HornxHo 6bITb He MmeHee 100 MOm
npu Temnepartype (25 £ 10) °C n o1-
HocuTenbHoW Bna)xHoctn 0o 80 %
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5 MEPbLI BE3OMNACHOCTHU

5.1 Mpn MOHTaxe, AeMOHTaxe u oBcnyxueBaHuM TepmonpeobpasoBaTens BO
BpEMSA 3KcnnyaTauum Ha obbekTe Heobxoaumo cobniofaTb Mepb! NPEAOCTOPOXKHO-
CTW OT NOMYYEHMA OXOroB U APYTNX BUAOB NOPaXKeHWs B COOTBETCTBUM C npasunammu
TeXHUKM 6e3onacHoCTH, YCTaHOBIEHHbIMW Ha obbekTe.

6 TPAHCNOPTUPOBAHWUE U XPAHEHUE

6.1 YcnoBua TpaHCNOPTUPOBaHWA AOSMKHBI COOTBETCTBOBATbL YCMOBUAM XpaHe-
HUA 5 (HaBechl NN NoMmeLLeHns, rae konedaHua TemnepaTypb! U BNaXXHOCTU BO3AyXa
HeCyLLeCTBEHHO OTNUYaloTCA OT konebaHui Ha OTKPLITOM BO3AY-Xe), ANst MOPCKUX
NepeBO30K B TproMax - ycnosusam xpaHeHus 3 no FOCT 15150.

6.2 TpaHcnoptTupoBaHue TepmonpeobpasoBaTeneil B ynakoske npeanpusaTus-
N3roTOBUTENS [AOMKHO MNPOU3BOAUTLCS BCEMM BWAAMM TpaHCNoOpTa B KPbITbIX

.‘pchnOpTHbIX CpeacTBax B COOTBETCTBUM C MpaBuiiamMmn NepeBoO3KK rPy3oB, AENCT-
BYIOLUMMU Ha COOTBETCTBYIOLLEM BMAE TPaHCNopTa.

6.3 TpeboBaHMs K XpaHEHWIO B  CKNAACKMX NOMELeHuax — o
FOCT P 52931.

6.4 He ponyckaetca xpaHeHue TepmonpeobpasosaTenelt 6e3 ynakoBku B no-
MeLLEeHUAX, CoaepKalLunX rasbl U napbl, Bbi3biBatoLLne KOPPO3WIO.

6.5 Bo Bpemsi norpy3o4Ho-pasrpy3ouHbIX paboT u TpaHCNOpPTUPOBaAHNA TEPMO-
npeobpasoBaTenu, ynakoBaHHble B TPAHCMOPTHYIO Tapy, He AOSMKHbI NoaBepraTbes
peskuMm ygapam v BO3LENCTBUIO aTMocdepHbiX ocaakoB. Crnocob ykrnagku TpaHc-
NOPTHOW Tapbl AOMKEH UCKOYaTb BO3MOXHOCTb UX NEpemMeLLEeHNs.
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Mpunoxexne A
(cnpaBo4HoE)

Ta6auma A.l-TabapuTHble pasmepbl, Macca N UCNONHEHUA
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YcnosHoe
o003Ha4veHune
UCNONHEHNNA

LM, Mm

Macca, «r,
He Bonee

THN-1k-MM
Trn-2¢-N
TMP-1k-T1
TNP-2x-N

500, 630, 800, 1000,
1250, 1600, 2000, 2500

1,1...4,0

Tnn-1«-ri-01
TMM-2¢-r-01
TMNP-1k-M-01
TMNP-2¢-M-01

600, 650, 710, 800, 1000,
1250, 1600

14..2,7
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170

A Y74

=

635

[M

270

PucyHok A.1 — TMM-1«-MN, TMNM-2«-M1, TAP-1k-, TMNP-2k-T
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110

A

9
[¢

635

M

PucyHok A.2 — TIMN-1«-I1-01, TNM-2x-M-01, TNP-1k-M-01, TNP-2k-M-01
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INPUJIOKEHHUE b

(pexoMeHayeMoe)
®opmMa u npuMep 3aNM0THeHHs NPoToKoaa nosepku TII

IIpoTokon nepuonuyeckoii mopepku Ne 8

TII Tuna: TII-1k-11 or 12.11.2007r
1. JTanoHHbBIE CPEACTBA H3MEPEHUI
TepmonpeobpasoBaresib W3meputenpHbI npubop
HoMmep| Tun Paspsin Homep Tun Knacc
1532.1| KOTHH 3 05000342 ACIIT 0,02 %
2. BHemmHuii ocMoTp M onpodoBaHHNe
Monudukanus TII TTITI-1k-11
Ne 2346.15345
Tnanasos Tem- 3aMeyanus 10 BHEIIHEMY
KJIacc Bnagenen oC BUJlY, MapKMPOBKE ¥ CXEME
neparyp, COECIVHEHHUH HET
OAO «Temno-
Ot 0 mo nmoc
mpu6op- 1150

CeHcop»

3. Onpezle.ﬂelme IJMEKTPHIECCKOIo CONNPOTHBJICHUA H30JAIHH

ITapameTp 3Havenue napamerpa aas TII

IIpu npunoxenue npsMoro U 06paTHOTo HAIPS-
KEHUS IJIEKTPUYECKOE CONPOTUBICHHUE H30MS-
nuu: >100 MOM

ONeKTpUYECKOe CONPOTUB-
JE€HUE U30ISIUH

4. Onpenenenne orkjaoHeHus: nokazanmii TII or HCX

tus A y3m A sr A non A nos
500,1 -3,0 -2.4 1,5 0,6
708,3 -3,8 -3,0 1,5 0,8

tys - K3MEpEeHHOE 3HaueHue TeMueparyps atanonnoro TII, °C

A y3p - cpemHss pasHHIA MeXAy nmokaszaHusMm YD mosepsiemoro TII m mokasa-
Husmu stanonHoro TII, °C

A 57 _3HadeHHWE WHAMBHUAYAIbHOM MONPaBKHU K NokazaHusMm dtanonHoro TTII, °C
A o - npegen gonyckaeMbix otknonenuit 3HaveHu#t TOJC YD TII ot HCX, °C;
A nop - oTknonenue nokasanuii YO nosepsemoro TII or HCX, °C

5. 3akiaroueHue o pe3yJbTaTaM MOBEPKH

Momudpukanus TTI TIII-1x-I1

Ne 2346.15345

TII cooTBeTcTBYeT Kiaccy Aomycka 2 B HHTepBanax Temmepatyp (500+50) °C,
(710 £ 50) °C

IToBeputens ( )
HOANNCH MM, OTYECTBO, aMuIHs
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IMPUJIIO’)KEHHUE B
(cmpaBo4HoOE€)

Oo6pasen ceuaereabcrsa o nosepke KITHH.
Jlucr Ne2 Merposoruveckue XapakTepucTHKH.

MeTponoru HYeCKne XapakTepucTuku

1. /Imanazon remnepatyp ot 200 °C no +1100 °C

. . o= g HOX A HCX
2. Pacuer aeiicTBUTEILHOM TeMnepaTypbl:  LAEACT= T y3y ar (t yau )

HCX
e L sm - IOKA3aHMA U3MEPUTCIbHOIO npnﬁopa B rpagycax ueﬂbCHﬂ HJIH

TeMIepaTypa onpeesieHHasI 110 CTAHJAPTHOH GyHKIUH

HCX

t wsw  =f(E 1) 00 TOCT P 8.585
HCX - -
A T (t o ) MONPABKA K MNOKA3AHUAM 3TAJIOHHOH Tepmonaps!
HCX

Ao (t )
3.Pacuer nonmpaBok 1M

2
Asr (t g;f; J= T Aix(t %) Ay = 3,79122
i=0
Ay =-0,01426
A, =6,57E-06
Temnepatypa, °C A 27 °C TemnepaTypa, °C A 27 °C
200 1,2 750 -3,0
250 0,6 750 -3,2
300 0,1 800 -3,4
350 -0,4 850 -3,6
400 -0,9 900 -3,7
450 -1,3 950 -3,8
500 -1,7 1000 -3,9
550 -2,1 1050 -3,9
600 -2,4 1100 -3,9
650 -2,7

4. Paciunpennas HeonpeaenenHocts KOTHH npu goBepuTesbHONH BEPOSTHOCTH 095

°C 200 |300 ({400 |[500 1600 |700 (800 {900 |1000 1100
U 0,85 109 0,96 (1,0 [1,05 |1,15 1,2 1,3 (1,35 [1,5

5. Pazpsan - TpeTnii.

I'naBHblil MeTposiOr
(noanHChb) (HHHUHABI, HaMHIIHSA)

Hosepurens

(noanHck) (HHHLIHANDBI, daMHANA)
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NPUJIOXEHHUE I'

(cmpaBo4HOE€)

Ilpumep omeHKH pacHIMpPEHHOH HeONpPeAeJEeHHOCTH H3MEDEHHs IpPH IOBEpKe
THI-1k-IT no 3ranonnoit TII Tuna KOTHH, npn npoBeaennn nmosepkn no Mecry ue-
noJb3o0BaHus nosepsiemoii TII B nmanasone Temnepartyp ot 200 °C po 1100 °C

bromxer HEONPECACICHHOCTH IMOBEPKU PACCUUTHIBACTCA B COOTBETCTBHU C

PMI" 43-2001 «IlpumeHeHue «PykoBOACTBa IO BHIPAXECHHUIO HEONPEACIEHHOCTH
U3MEpEHU Y.

I'.1 IToBepka tepmonap Moxudpuxanuu TIIII-1x-II, ocymecTBNsIETCA MyTEM HaXO0X-
JEHHSl pa3HUIBI MEXAY MOKa3zaHUIMH dTaloHHOH TepMmomnapsl Tuna KOTHH, ycra-
HaBJIMBacMO# B JONOJHUTENbHBIA KaHall 4yexja pabodell TepMonaphl, ¥ NMOKa3aHus-
MH 4YYBCTBHTENHLHOTO 3jieMeHTa. IloBepka mpoBoauTcs 0e3 neMoHTaxa pabouei
TepMoIlaphl, Ha MeCTe €€ YCTaHOBKH.

I'.2 CpencTBa n3MepeHui, HCIOJIb3yeMble IPH NOBepKe

I'.2.1 dranonnas kabeabHas Tepmonapa 3-ro paspaga KOTHH

Pacmiupennas HeonpeaeneHHocTs noepkd KOTHH, Bximoyas HecTaOMIBHOCTH 3a
BpeMs ucnonb3oBanus, Uxsruy oT £ 0,85 °C mpu 200° C mo + 1,5 °C npu 1100 °C
(cM. Tabnuny 2 METOIUKH).

I'.2.2 U3mepurenabnbiii npudop ACIIT

IIpenen nomyckaeMoit 0ocHOBHO#M morpemnoctd (A np), He 6onee + 0,005 %.
IIpenen nonyckaeMo# HONMOTHUTENbHOM NOTPEIIHOCTH, BEI3BAHHON U3MEHEHUEM
TeMIepaTyphl oXpyXkaromeii cpensl ot HopMmanbHoi (23 °C + 5 °C) B quama3one ot
0 °C o mmroc 50 °C, He npesbimaet 0,1 npenena gonyckaeMoii 0OCHOBHOH morpem-
HocTH. Pa3pemnraiomas cnoco6HOCTs IpHOOpPa @ yyame = 0,1 °C

I'.2.3 YaaunuTeabHbIi NpoBojg

Otknonenne or HCX mpu mepemaze TemmepaTypsl Io miuHe ajgantepa ot 60 °C
(MakCMMaJbHO jJomycTuMas TeMiepatypa Ha passemMe KOTHH) no 0 °C
Anpoeoda= + 0918 °C.

I'.3 PesyabTaThl n3MepeHnit

IIpoBoasat He Mernee 30 u3MepeHu. MakcHMalbHO JONYCTUMBIH npelid mokasaHui
o060t U3 TepMonap 3a BpeMs u3MepeHuit 3 °C. CpenHss KkBagpaTH4yHas MOrpem-
HOCTH CAVMHHYHBIX U3MEPEHUH pa3sHHUIBI TEMIIEPATYP S g3y NONXKHA OBITH

He 6onee 0,3.

I'.4 Brozker HeonpeaeIeHHOCTH.

PacmupeHHass HeoNpeAeleHHOCTh BHIYMcieHHs nonpaBku A oy kx KOTHH 6Geper-
csa u3 cBuaeTenbcTBa 0 nmoBepke KOTHH. bromxeT HeonpeaeeHHOCTH U3MEPEHHS
pa3HUIBI IOKa3aHUM IOBEpPsAEMON U 3TallOHHONW TepMonap npuBejaeH B Tabnune I'.1.
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Ta6numa I'.1 - Bromker HeolpeaeleHHOCTH H3MEPEHHS Pa3HOCTH IOKa3aHuil IoBe-

psSieMOi 1 3TalIOHHOM TEpMoIIap

HcTouHuK HeonpeneneHHOCTH, THII, | OLleHKa CTaHAapTHOM
HEOIIPEECTICHHOCTH

pacnpeacicHuc, METO pacdacTa

Kosddpunuent
BIIMSTHUS

Bxian B cyMMap-
HYIO CTaHJapTHYIO
HEOIIPE/IECTIEHHOCTh

Cnyqaiinsle 3¢ ¢dekTs IIpH H3MeEpe-
HUM, TN A, HOpMaJbHOE pacIpejie-
JIEHHUE, UcKko

0,05

0,05

HecrabunbHoCTh TEMIICPATYPHI B IIC-
9H, THIL B, PaBHOMEPHOE paclpeae-
JICHUE, Uppeiig) = A CT/\/3 A cr = 0,05

0,03

0,03

[penen pomyckaeMoM JOIOTHUTEIb-
HOM HOTPEITHOCTH, BbI3BAHHOM M3~
MEHEHHEM TEMIIEpaTypbl OKpYKaro-
1iei cpebl OT HOpMaJIbHO# B iuana-
3o0He ot 0 °C mo wmoc 50°, Tun B,
PaBHOMEPHOE pacIpeAeICHUE, Uokp =
0,1 Apzp /3

0,0003

\2

0,0004

[Ipenen qormyckaeMoi OCHOBHOM IIO-
rpemHoCTH Ipubopa, vl B, HOp-
MaJIbHOE pacIipe/icJICHHE,

Unpubopa = App / \/3

0,003

\2

0,004

Pazpemaromas criocobHOCTE U3 Me-
putenbHoro pudopa, Tvn B, paBHO-
MEpHOE pacIpe/ielIcHuE,

Uaans = @ wans| 2Y3

0,03

\2

0,04

VY nuHUTENBHBIA IPOBOJ, TUII B,
PaBHOMEPHOE paclpecIcHHE,
Unposooa = A nposooa / \/3

0,1

0,1

4 CyMMapHaa CTAaHJAPTHafA HEONMPEACACHHOCTH H3IMEPEHHS PAa3HHIIBI NnoKa3zanuii

MoBepsieMoH M 3TAJJOHHOH TepMonap

—_ 2 2 2 2 2
Ue(Awm) = \/ U cko t Crp* U npubopa + CriP* U wwane + CIIP" U OKP + CIIP® uzdpeﬁdz + U nposooa

I'.5. CymmapHasi cTasaapTHasi HeonpeaeneHHocTs nopepku TIL

uc(A nog) =N e (A uw) + (Urornn/ 2)°
I'.6. PaciupenHasi HeonpeaeaeHHOCTh NOBEPKH.

U(A 1roB) =k u (A nnoB)

k =2, 4TO COOTBETCTBYET JOBEPUTENIBHOI BepoITHOCTH 95%.
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I'.7. PacmupenHas HeompedeleHHocTh m3Mepenuss npu nosepke TII-1x-II mo 3Ta-
Jdounoit TII Tuna KOTHH, npu npoBegennn NoBepKH MO MECTY HCHOJIb30BAHMS I10-
Bepsaemoii TII B nuanazone Tremnepatyp ot 200 °C go 1100 °C

Temnepartypa, °C PacmupenHas Heonpeae1eHHOCTh
noBepku padouero TII, °C
200 0,88
300 0,93
400 0,98
500 1,03
600 1,08
700 1,18
800 1,22
900 1,32
1000 1,37
1100 1,52
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KoHTakTHas nHdopmauus

Appec: 454047, r. YenabuHck, yn. 2-a MNaseneukas, 36
TenecoH: (+7 351) 725-75-00 (MHOrokaHanbHbIN)

dakc: (+7 351) 725-89-59

E-mail: prod.sales@mail.tpchel.ru

Internet-agpec: http://www.tpchel.ru

CepBucHas cnyxba: (+7 351) 725-75-00, nob6aBoyHbIn 1662

OTtpen npopax: (+7 351) 725-75-00, pobasouHbii 7401,7402,7405
OTtpen no pabore ¢ aunepamu: (+7 351) 725-75-00, pobaBouHbIn 7408
OTpen MmapkeTuHra: (+7 351) 725-75-00, no6aBoyHbii 7400

OTpen 3akynok: (+7 351) 725-75-00, po6aBoyHbin 7403

TexHU4yeckas nopaepxka:

. e TEPMOMETPUS: (+7 351) 725-76-90
e BTOpPUYHbIE NPUBOPLI KOHTPONSA N PerynMpoBaHus,
dyHKUMOHaNbLHaA annaparypa: (+7 351) 725-76-38

Mpoaykuusa npousseneHa OO0 «TEMNOMNPUBOP-CEHCOP»

YTn



