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Hacrosimmee pykoBOJICTBO MO 3Kciulyatanuu (B AaibHeiimeM P3J)  sBiseTcs JOKYMEHTOM,
YIOCTOBEPSIOLIMM  TapaHTUPOBAHHBIE  WU3TOTOBUTEIEM OCHOBHBIE IAapaMeTphl U TEXHUYECKUE
xapakrepuctuku temaocuerynka CT 10 ¢ Beruncaurenem temiosoit sueprun BT9-1K-M. Kpome Toro, PO
MO3BOJISIET O3HAKOMHUTBCSI C €r0  COCTaBOM, YCTPOMCTBOM W NPHHOMIIOM pPaboOThl, paboToit
(GYHKIMOHATBHBIX OJIOKOB TEIJIOCYETUNKA, a TAKXKE YCTAHABIMBACT MPaBUJIA HKCIUTyaTal[ii B BEBIOPAHHOM
peXUME U3MEPEHUSL.

[lepen Hauamom pabOTH HEOOXOAMMO BHUMATEIEHO 03HAKOMUTHCS ¢ HACTOSIINM PDO.

[lepen HayasioM 3KcITyaTalluy TEIJIOCYETYMKA WJIM MPU MOCTYIUIEHHHM €r0 Ha XpaHEHUE CIeayeT
IIPOBEPUTh KOMILUIEKTHOCTh IOCTAaBKH, OCMOTPETh BCE COCTABHBIE YACTH TEIUIOCUETYMKA, MPOBEPUTH
COXPAHHOCTb U CPOKH JIEHCTBUS TIOMO.

B cnywae mepenaun TemiocyeTdyumka Ha JIpYroe MNpEANpUATHE WIM B JPYrue MOApa3JeNeHus s
SKCIUTyaTaI[iy WM PEMOHTA, €ro PD moyiexxur nepegade BMeCTe ¢ mpuOOpoM.

1 Onucanue u padora.

1.1 Onucanue u paboTa TemIOCUETYUKA.

1.1.1 HazHaueHue TemiocueTunka.

Temmocuetunk CT 10 (B manpHeilIeM TEIUIOCUETYHMK) MpeAHA3HAUYEH [UIS H3MEpEeHUs U ydeTa
TEIJTOBOM SHEPTHH (KOJIMYECTBA TEIJIOTHI), TapaMeTPOB U pacxojia (00bemMa) TEIUIOHOCHTENS B CHCTEMax
TETUTOCHAOKCHHUSI.

1.1.2 XapakTepuCTUKHN TEIJIOCUETUHKA.

TerurocueTyrK IPOU3BOINT:

- BBIYMCJIEHUE W MHAUKAIMIO TeIIoBOM sHepruu, [ ' Kau,

- U3MEPEHHE U WHIUKAINIO 00beMa TETUIOHOCUTEIS B MOAIONIEM W/HIIM 0OpaTHOM TPyOOIpoOBOIax, a
TAKXKE OT JOTOIHHTEIBHBIX CYCTUHKOB, M°,

- U3MEpeHHE M HHIUKALWI0 TEeMIEepaTypbl U Pa3HOCTH TEMIIepaTyp B MOJAIOUIEM M OOpaTHOM
TpybompoBoaax, °C;

- U3MEpPEHNE U UHIMKALIUIO BpEMEHHU paboThl TEIJIOCYETUHKA, Y;

- mepuoin4yeckoe (pUKCHUpoBaHHe MApaMETPOB BO BHYTPEHHEHN SHEPreTHYECKH He3aBUCUMOM MaMsATH;

- mepenavyy qaHHbIX 1Mo uHTepdeiicy RS232 nnm RS485.

YcnoBus SKCIUTyaTallMK TEIJI0CYETUHKA:

- TEeMIIepaTypa OKpy»Karouero Bo3ayxa, °C - ot + 5 o + 50;
- OTHOCHUTEJIbHAS BIAXKHOCTB, %0 - ot 30 mo 80;
- arMocdepHoe naBieHue, klla - ot 84 o 106,7.

XapaKTepI/ICTI/IKI/I TCIJIOCYCTYHKA YKAa3aHbI B Ta6J'II/II_Ie 1.

Tabnuua 1.
Temnonocureib Boga mo CHull 2.04.07-86
Jlnanaszon temreparyp temionocurens (t), °C 1-150 *
JlnanazoH pazHocTu Temneparyp remionocurens, °C 3-145 *
JlaBiienue Bobl He Oogee, MIla 1,6
Hanpsbkenue nuranust autueBoi 6arapeu, B 3,65
PaboTocnocobHOCTh OT 0JTHOM OaTapeu, JeT 5
VY CII0BHBIN 1UaMeTp CYETUNKA, MM 15+250
JIMama3oH H3MEPEeHHs PAcX0a, M /4 0,012 + 1200
Krnacc ToyHOCTH TIpU U3MEPEHUH TEIUIOBON SHEPTUH T10 Kiace C
I'OCT P 51649-2000 npu At ;=3 °C
[Ipenens! qomyckaeMoil OTHOCUTEIBHOM MOTPEUTHOCTH MPH
n3Mepennn oobema (Qt<Q< Qmax), % +2
[Ipenens! nomyckaeMoi aOCOMIOTHON MOTPEIIHOCTH TEIIOCYETYHKA +1,2
MIpU U3MEPEHUHU TeMIepaTypsl TeroHocurtens, °C
CpenHuii Cpok ciyObl HE MEHEe, JIeT 12
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* - B 3aBUCUMOCTHU OT JMala3oHa TEMIIEPATyp TEIUIOHOCUTENSI MOTYT OBbITh IMPUMEHEHBI pa3JInyHbIE
THUIIBI TIEPBUYHBIX MpeoOpa3oBaTesnieil pacxoa.

TennocyeTynk OTHOCHUTCA K BOCCTaHABIMBACMBIM, PEMOHTHPYEMBIM, MHOTO()YHKIIMOHAIBHBIM
U3JIEHSIM.
Terocueryrk U3rOTOBIIEH B COOTBETCTBUU C TexHHUecKuMH ycnousiMu TY 4218-016-18151455-2006.
1.1.3 CocraB TemnocueT4uka.
e [epBUYHbIE IpeoOpa3zoBaTeNn pacxo/ia (pacxoqOoMepbI-CUETUYMKH ), UMEIOILINE UMITYJIbCHBIN BBIXOI;
e rterioBblurcauTess BTO-1K-M (B nanbHeleM TeNI0BbIYUCIUTEND);
® TepMONpPeoOpazoBaTEIH COMPOTUBICHHUS;
TennocyeTynku, B 3aBUCUMOCTH OT THUIIOB IIpeoOpa3oBareneld, UMEIOT MO, yKa3aHHbIC B TabmuIe 2.

Tabnuua 2.
Tun nepBuYHOro NpeodpasoBareis
Moneans Oo0bema Ne B
(pacxona) Tocpeectpe Temnepatypbl
Taxomerpuyeckuii
CT 10-T1 BCT 23647-02
CT 10-T2 BCTH 26405-04
CT 10-T3 ETHI 13667-96 Komrmtekt
CT 10-T4 MTHI 13668-96 TepMOHpeo6paSOBaTeHeI71
COIIPOTHBJICHUS C
CT 10-T5 ToM 211 24357-03 xapakrepuctukamu Pt 500 1o
CT 10-T6 TOM 212 24357-03 F'OCT6651-94
YabTpa3ByKoBO
CT 10-V1 SR AHEAT 1 92912-02
DJIeKTPOMArHUTHBII
CT 10-01 BCH 32075-06
CT 10-22 Macrep®dioy 31001-06

TennoBBIUMCANTENF TPUMEHSIETCS B KOMIUICKTE C TEPMOMPEOOpa3oBaTEISIMU  CONPOTHUBIICHUS,
M3MEPSIOIIMMHU TEMIIEPATYPy TEIJIOHOCUTEINS M TEMIIEpaTypy B JIOMOJHUTEIBHOM TPYOOIIPOBOJE, a TAKKe
Pa3HOCTb TEMIIEPATyp TEIJIOHOCUTENEH.

Tennoeruncaurens BTO-1K-M umeer crenyromiee o003HaUCHUE:

BTD -1K_-M

12
Ilo3unus 1 - BEIXOT TaHHBIX:

1- RS232
2 - RS485
[Mo3unus 2 - MmoauduupoBaHHAsE BEPCUS TEIIOBBIUNCINTENS

(ITpumep 3anmcu: BTD-1K2-M)

IIpumeuyanue: B MoaupUKaIMAX ¢ epeaayeil qTaHHbIX yepe3 uHTepdeiic RS232 TerioBeYUCINTEND
MOJIKIIIOYaeTcsl K KoMIbloTepy depe3 mnepexoguuk KBTD u Hymb-monemHbIN Kabenb, 3aka3biBaeMble
OTJIENBHO.

[Ipu 3aka3e TeriocyeTynKa J0JHKHO OBITh YKa3aHO:

- yCJIO0BHOE 0003HaUYeHue TersocuyeTynka u Homep TY;

- YCIOBHOE 0003HAaUE€HUE CUETUYUKOB, PACX0JJOMEPOB-CUCTUNKOB,;
- KOJIMYECTBO TepMoTIpeoOpa3oBaTenei.
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TennoBbIYUCINTENF MOXKET HCIOJB30BATHCS B PA3IMYHBIX KOH(QUTYpALUAX, KOTOPbIE MOTYT OBITH
YCTaHOBJICHBI 3aKa3YMKOM JMOO BpPY4YHYIO, NPU MOHTaXE TEIUIOBBIYMCIUTENSI Ha OOBEeKTe, MO0 C
MOMOIIBI0 KOMITBIOTEPHOTO mporpamMmmHoro obtecneuenuss BTD WJIA, nocrymHoro Ha caifTax
www.teplomer.net u  www.teplovodomer.ru. [Ipy  KOMIIBIOTEPHOM  HPOTPAMMHUPOBAHHUU
teroBbruucautenss BTO-1K1-M, on noaxmouaercs k IIK ¢ nomomeio nepexonnuka KBTD u Hynb-
MOJIEMHOI0 KaOelisd, MOCTaBJIIEMbIX 10 OTIEIbHOMY 3aKa3y. Takke TEIIOBBIUMUCIUTENb MOKET ObITh
3arporpaMMHpOBaH CIELUATUCTAMU MIPEANIPUATUA-U3rOTOBUTENS 110 3aKa3y [lokynaTens.

[Ipu 3rom Ilokynarenem AOMKHBI OBITh TONOIHUTEIBHO YKA3aHBbI:

- THUITI CUCTEMBI TGHJIOCH3,6)K€HI/I$I;

- TeMmIepaTypa XOJIOJHON BOJIbI B CIy4ae HMCIOJB30BAaHUS TEIJIOCUETYMKA B OTKPBITOM CHCTEME
TEIJI0OCHAOKCHMS,

- II€HA BBIXOJIHBIX UMITYJIbCOB CUETUYMKOB BO/IbI (3HAUCHUSI BECA UMITYJIbCA MIPUBEACHBI B TAOIHIIE 3);

- pacmojio)KeHHEe Ha TMpsSMOM WWIM O0OpaTHOM TpyOOINpOBOJE€ B CIOy4ae HMCIOJIb30BAHUS
TCIIJIOCYCTUMKA B 3aKPBITBIX CUCTEMAX TGHJ’IOCH36)KGHI/I$I;

Tabnuua 3.
Oobo3HaueHne 3HayeHHe UMIyJIbCA
1 1;10;100;1000
2 1,10;100;1000
3 1;10;100;1000

Ilpumep 3anucu mennocuemuuxka npu e2o 3aKaze:

CT10TI1TY 4218-016-18151455-2006
- BT3-1K2-M
- Cuerunk Boasl BCT 25 *, nena ummynnca 10 1. TY 4213-200-18151455-2001
- Tepmonpeo6pazosarenu Pt-500 (kommutekt 2 mT.). TY 4213-900-03215076-99

* - B 0003HaYEHUM CYETYMKA BOJBI IU(pa, yKa3aHHas MOCIE €ro TUIA, COOTBETCTBYET YCIOBHOMY
IMaMeTpy JaHHOTO CYETUHKA.

KoMInIekTHOCTE MOCTaBKH TEIIOCUSTUNKA JOJIDKHa COOTBCTCTBOBATH Ta6J'II/IHe 4,

Tabnuua 4.

HaumeHoBaHue | O0o3HaueHune | KoanuecTBo
CocTaBHbIE YaCTH, IOCTABKA KOTOPBIX He OTOBAPHBAETCS 3aKA30M
Tennocuerunk CT10. PykoBoacTBo 1o

skcmyaraiun (Moaudukamms CT 10 K). P3 4218-016-18151455-2006 1
Tennocuerunk CT10. [Tacnopr [1C 4218-016-18151455-2006 1
Breruucnurens Temmooit aaepruun BTO-1 1
Boruncnurens temnoBoit 3Hepruu. [lacnopt I1C 4218-016-18151455-2006 1

CocTaBHbI€ YaCTH, NOCTABKA KOTOPBIX OTOBAPUBAETCS 3aKA30M

ITepBuunbIii mpeodpaszoBaresb (cori. Tabi. 2)
TepmonpeobpazoBatenu conpotubienus Pt 500

CoryacHO TeXHUYECKOI

IIporpammuoe o6ecneuenue (I10) COrJIacHO
JOKYMEHTAIIMH HA COCTABHYIO

4acThb.

[Tepexonuuk KBTD ¢ Hynb-MOIeMHBIM Kabenem 3aKasy

3KCHJ]yaTaI_[I/IOHHa}I JOKYMCHTAIIUA Ha
COCTAaBHBIC YaCTH
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1.1.4 YcTpoiicTBo 1 paboTa TEMI0CUETUHKA.

[TpuHIMI paboTHI TEINIOCUYSTYNKA COCTOUT B M3MEPEHUH pacxo/a (00beMa) BOZOCUETINKAMH, a TAKKE
TEMIIepaTyp TEIJIOHOCHUTENS TEPMONPEoOpa3oBaTeIsIMHU B MOAAIONIEM U (MJIM) 00OpaTHOM TpyOOmpoBOAax
CHCTEM TeIUIOCHAOXKEHHs, M MOCJIEAYIOIEeM OIpEeIelIeHHH TEIUIOBOW OHHEPruH, o0beMa M JPYruX
[apaMeTpoB TEIIOHOCUTENS ITyTeM 00pabOTKH pe3yIbTaTOB H3MEPEHUI BEIYHCIUTEIIEM.

B 3aBucmMocTH OT 3aKasa BI>I6I/IpaeTCf{ TUII BBIYUCIUTCIIA, a TaKXKC KOJIMYCCTBO CUCTUHMKOB H
TepMonpeoOpazoBarteneli, 00CCHEUNBAIONINX  OIpPEIEICHHE  TEIUNIOCUSTYMKOM  BCEX  TPeOyeMBIX
mapaMeTpoOB. BreraucnouTenn UMEIOT aBTOHOMHOE MATAHUE OT JINTUEBOM 6aTapeH.

1.1.5 CpencrBa n3MepeHusi, ”UHCTPYMEHT U IPUHAJIEKHOCTH.

[Tpy MOHTaXKe IIEPBUYHBIX PeoOpa3zoBaTesell MPUMEHSIETCSI HHCTPYMEHT U 000pyIOBaHUE, YKa3aHHOE

B PO Ha Hux.
1.1.6 MapkupoBka u IIoMOMpOBaHUE.

Howmep TeruocyeTunka coBnagaeT ¢ HOMEPOM, YKa3aHHBIM IIPY MAPKUPOBKE TETUIOBBIYMCIIATEIIS.

MapkupoBKa 1 MI0MOMpOBaHUE PYHKLIMOHAIBHBIX OJIOKOB TEIUIOCUETYHKA - CM. pa3zaen 1.2.
1.1.7 YnakoBka.

YnakoBka KaXJ0ro (yHKIHMOHAIBHOTO OJIOKa TeIiocueTdyHKa yka3aHa B paznene 1.2. XpaHeHue
TEIUIOCYETINKOB B YITAKOBKE JTOJDKHO COOTBETCTBOBATH ycinoBusaM xpanenus 3 TOCT 15150-69.

1.2 Onrcanue paboThl COCTABHBIX YaCTEH TEIJIOCYSTUHKA.

1.2.1 OOmue cBeacHUS.

Jlnst m3MepeHuss oObemMa M pacxojia TEIJIOHOCHUTENSI B COCTaBE TEIUIOCYETUYMKA TPUMEHSIOTCS
MepBUYHbBIE MTPeoOpa3oBaTeIv B COOTBETCTBUU C TaONULEH 2; JUId BBIYMCICHUS U MHAMKAIMHU TEIJIOBOU
SHEpruM, o0beMa TEIJIOHOCUTEINA, W3MEpPEHUs U HUHAMKAIMU TeMIepaTyp TEIJIOHOCUTENs, a TaKke
pPa3HOCTU TEMIIEPATYp TEIJIOHOCUTENSL MpUMEHseTCa TemioBbiuuciuTesib BTO-1K-M B KomIuiekte ¢
TepmonpeoOpazoBarenssmMu conpotuBierus Pt 500.

1.2.2 TlepBuuHbie IpeoOpa3oBaTey.
1.2.2.1 Onucanue.

KoHCcTpyKIus ¥ MPUHIKI ASHCTBUS NMEPBUYHBIX MpeoOpa3zoBaTeiell oobema (pacxojia), MapKUPOBKa,
IUIOMOMpPOBaHUE, VIIAaKOBKa IOAPOOHO TMPHUBEACHBI B NpWIaraeéModl K HHM 3KCIUTyaTallHOHHOM
JOKYMEHTAI[UH.

YcioBHBIC 0003HAYCHHS U ITApaMeTPhl IEPBUYHBIX IMpeoOpa3oBaTeield pacxona (00beMa) yKa3aHbl B
Tabiuue 5.

Tabauua 5.
Tun nepBuyHOro YcaoBHbIH 6
npeoGpazoBaTes mamerp, JAuana3on I/I3M€3[)€HI/IS[ MakcumaibHas pi ouast
pacxoa Ty, M pacxona, M~ /4 Temneparypa, °C
BCT 15 -250 0,012-1200 150
BCTH 40 —250 0,7 -1000 150
ETHI 15-150 0,03-30 150
MTHI 15-150 0,03-30 150
TOM 211 15-50 0,03-30 150
TOM 212 15-50 0,03-30 150
UFM 001 50-200 1.3-1360 80
ULTRAHEAT 2WR 20-100 1,2-120 130
BCO 15-300 0,02-2500 150
Mactep®noy 15-150 0,006-750 150
W3mepsiemass cpenma: - BoAa € TEMIEpaTypoil, YKa3aHHOW M KaXKIOTO THUIA CYETYMKOB

COOTBETCTBCHHO B Ta6J'II/II_IC 5.
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1.2.3 Boruucnurens ternoBoi sHeprun BTO-1K-M.,

1.2.3.1 Onucanne.
BHemHuii BUJ TETJIOBBIYMCIUTEINS, PACIOJIOKEHUE OPraHOB YIIPABICHUS U AJIEMEHTOB KPETUICHHS
IIpe/ICTaBJIeHbl Ha puc.l.

EBETnnaT
= BT3-1
—— BBIMHCAHTEAL TENAOBOR IHEPIHH

Puc. 1. Buewinuii 6u0 u Koncmpykyus mennogviuucaumens BTI3-1.

O003HaueHus:
1 —Koprryc BeuucIuTeNs 4 — I'epMOBBO/IBI
2 —)XK-unaukarop 5 — [IpoymiuHbI TS KPETUICHUS K CTEHE
3 —KHormku ynpaBieHus

TexHuueCcKre XapaKTePUCTHKH TEIUIOBBIYMCIUTENSI B KOMIUIEKTE C TEPMOINPEOOpa3oBaTeIIsIMK YKa3aHbI
B Ta0nuie 6.

Tabnauuya 6.

V3mepsiemasi BeIMYMHA - TEIUIOBAsi SHEPT U Geal
KomnuectBo 3Havamux nmudp Ha HMHAMKATOpPE OTCYETHOTO 8
YCTPOMCTBA

Ilena eqMHUIBI MITAIIIETO pa3psijia IO TeMreparype Bojpl, °C 0,01
IleHa eqMHUIBI MITAIIIIETO pa3psijia N0 Pa3HOCTH TeMieparyp, °C 0,01
Ilena ummynbca, J/UMIIL. 1, 10, 100, 1000
Ilar n3MeHeHus! LIeHbl UMITYJIbCa, JI/UMIL x10
Ilena enquHMIIBI MIIAJIIETO pa3psia Mo 00beMy TETJIOHOCHTEINS 0001 -1
(BOJIBI), M ’

I{ena enMHUIIBI MIIAIIETO pa3psizia MO TEIUIOBOM sHepruu, ['ka: 0,01
Jlnana3zoH U3MepeHus BpeMeHHU paboThl, yac ot 0 10 99999

7
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[Ipenen JOITYyCKaeMOM OTHOCHUTEIIbHOU MOIPEIIHOCTH

BBIUMCIIATEINS MIPU U3MEPEHUH TEIJIOBOM SHEPrHH B YKa3aHHBIX

JMana3oHax pa3HoCTH TeMieparyp, %

3°C<At<20°C +1
20°C<At<150°C +0,5
[Ipenen nomyckaeMoii aOCOTIOTHON MOTPEIIHOCTH BHIYUCITUTEIIS

P U3MEPEHUH Temnepatypsl, °C 0,3
Jnana3on u3mepenus remnepatyp, °C 1+150
Jlnana3oH u3MepeHust pasHOCTH Temiepartyp, °C 3-145
Bec BerunciuTens, Kr 0,5+0,01
["abapuTtHble pa3mMepbl, MM 90x115x%55
Hanpshkenne nutanus TuTHeBO# Oartapen, B 3,6
CreneHp 3alIUTHI KOPITyca OT MbUIM U BJaru IP 65
VYcnoBus SKCILTyaTalyu:

- TeMIIepaTypa OKpyKaromiero Bo3ayxa, °C +5 ++50
- OTHOCHTEJIbHASI BIIAYKHOCTH BO3/IyXa He Oonee, % 80

- atMocdepHoe naBieHue, klla 84 +106,7
YciioBHs XpaHEHUS! COOTBETCTBYIOT I'OCT 15150-69

[Ipenensl nomyckaemMoil abCONIOTHONW MOTPEIIHOCTH TepMolpeoOpa3zoBaTesiell MpU H3MEPEHUU
temmepatypsl (t) coorBercTByroT Kitaccy B mo 'OCT 6651-94.

1.2.3.2 YcrpoiicTtBo u pabota tertoBbraucautens BTI-1K-M.

DJIEKTPOHHBIN HMHAMKATOPHBIA BBIYUCIUTENb TemioBoM »Heprun BTO-1K-M npennasnauen mis
WCIIOJIb30BAHUS B 3aKPBITBIX U OTKPBITHIX CHUCTEMaX OTOIUICHHS U BOJOCHAOXKEHUS, B T. Y. OTKPBITHIX
TynukoBbIX (cuctema ['BC kBaptup).

TenoBeIuKCANTENL C TIOMOIBIO TEPMOIIPEOOpa3oBaTeseil u3MepseT TeMIEPaTypy TEIJIOHOCUTENS B
MOJA0IIEM U 00paTHOM TPyOOTPOBOJIE U MOJYYaeT CO CUETYHKA, YCTAHOBJIEHHOTO Ha MOJAIOUIEM W/UIU
o0paTHOM TpyOOIPOBOE, CUTHAJ, SBIISIONIUICS QyHKIIMEH 00beMa BOJIbI, HA OCHOBAHUH YE€T0O OMPEIeseT
TEIUIOBYIO SHEPTUI0 JJS 3aKPBITHIX (OTKPBITHIX) CHCTEM TEIUIOCHAOKEHUA. B TYNMMKOBBIX OTKPBITHIX
CUCTEMAax, B OTIMYUE OT I[POYHUX CHCTEM, TEIUIOBBIYMCIHUTENb HCIOIB3YETCS C  OJHUM
TepMoripeoOpa3oBaTesieM CONPOTHBICHUS (P 3TOM B TEIUIOBBIUMCIMUTEIE HA MECTE BXOJA CHTHaja OT
BTOPOTO TEPMOIIPe0OpazoBaTes JOJKHA ObITh YCTAHOBJICHA MTEPEMbIUKA).

Bce TemnoBbluMcnauTENM CHA0XKEHBI TaliMEPOM pEaJbHOTO BpPEMEHH, KaJeHJIapeM W BCTPOEHHOMH
namsateto EEPROM. Bcerpoennas nocrosiuaas namsitb EEPROM ciayxut juisi moaaepkaHusi pacyeTHBIX
3HAYEHUH TEIJIOBOM SHEPruu, oObeMa TEIJIOHOCHUTENs, 4acoB paboThl, UMCia, Mecsla U roJa B cliydae
BO3MOXHOIO pa3psga JUTHEBOW Oaraped, a Takke [UIsi XpaHEHUs AapXWBHBIX JaHHBIX II0
TEIUIONOTPeOIeHN 0. ApXUBallUg JaHHBIX MPOU3BOAMUTCA MO yacaMm ¢ IuiyouHoi apxuBa 1024 4. u mo
cyrkam — 3a nocieanue 128 cyrok. Jlanusile B EEPROM oOHOBIsIOTCS exedacHO. Bpemsi xpaHeHHs
nanHeix B EEPROM, npu otkntoyeHuu nutanus, 5 jeT. [locne BOCCTaHOBIIEHUSI NMUTAHUSA IO YHCIY,
MECSILY U TOJly MOKHO ONPEJENINTh, KOTJa IPOU30LUIO0 OTKIOYEHUE TUTAHUS.

TemnoBerunciurenr BTD-1K1-M  oGmamaer BerpoeHHbiM  uHTepdeiicom RS232, 49ro nmaer
BO3MOYXHOCTb CHUMAaTh apXUBHBIE JJAHHBIE C TEIUIOBBIYMCIIUTENS HETIOCPEACTBEHHO HA KOMIIBIOTEP Yepe3
nepexoaank KBTD ¢ nomomsio nporpammel BTD WJIA, mocrymHoii Ha caiitax www.teplomer.net u
www.teplovodomer.ru.

Tennoseruncimurens BT3-1K2-M o6nanaer BcTpoeHHbIM uHTepdeiicom RS485, uto mno3Bosser
00BEeTUHATH TPUOOPHI B €IMHYIO CETh JJIsi OPraHU3alMKU CUCTEMBI JUCTAHIIMOHHOTO cO0pa MHPOPMALIUH.

TennoBbIYMCINTENF UMEET aBTOHOMHOE MUTAaHUE OT JIUTHEBOM OaTapew, MO3BOJIAIOLICH 0OecreunTh
paboty npubopa 6e3 3aMeHbI ANIEeMEeHTa MUTAHUS JI0 5 JIeT.

[IporpamMmupyemMble mapamMeTphl TETIOBBIYMCIUTENS:
1. ara.

2. Bpewms.

3. Bec ummynbca mepBoro c4eTuynka BOJIbI.
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. Bec ummynbca BTOporo cyerdnka BOIbI.
. Bec ummysbca TpeTbero cueTymKa BOJIBL.
. Tum cucremsr (cm. Tadm. 8).
. Temnieparypa X0JIOHOM BOIbI, HCIIOJIb3yeMast JJIs pacyeTa TEIUIOBOM SHEPTUH B OTKPBITHIX CHCTEMAX.

.2.3.3 MapkupoBKa 1 miIoMOUpPOBaHUE TETIOBBIYMCITUTEIIS.
MapxkupoBka terosbrarciautens BTO-1 conepxut:
- TOBAapHbIN 3HAK MPEANPUATHS - H3TOTOBUTEIS;
- 0003HaYEHUE TEIUIOBBIYNCIIATE]IS,
- 3HaK YTBEPK/ICHUS TUIIA;
- HOMEp TEIIOBbIYUCIIUTENS;
- T0J1 UBTOTOBJICHMUS;
- TUII TEIUIOBBIYNCIUTEIIS.
Ha tennoBslunciuTeny, npoueanie NoBepKy, HAHOCUTCS OTTHCK MOBEPHUTENBHOTO Kieima. Mecto
HaHECEHMsI KJIeiMa — KPETeXKHbI BUHT NI€YaTHOM MJIaThl TEMJIOBBIYUCIUTENS.
Ha TpancnopTtHOi Tape MOJKHBI ObITh HAHECEHBl HECMBIBAEMON KPAacKOW, KOHTPACTHOW I[BETY Taphbl,
OCHOBHbIE, JIONOJIHUTEIbHBIE U HH(opMannoHHble Haanucu 1o I'OCT 14192.

1.2.3.4 YnakoBka.

Koncepamus mpubopa mpooautcess B cootBerctBur ¢ ['OCT 9.014 mst rpynmsl u3nenuil CUeTIYuK
BCT (BCTH)—1-3; Bpuucnurens - I- 1.

BapwuanTsr 3ammter: cyetynk BCT (BCTH) B3-15; Berancnurens - B3-10;

BapuanTs! BHyTpeHHel ynmakoBku: cuetank BCT (BCTH) - BY-0, Beraucnutens - BY-6.

VYnakoBka cuetunka BCT B coorBerctBuu ¢ TY 4213-200-18151455-2001.

VYnakoBka cuerunka BCTH B coorBerctBuu ¢ TY 4213-201-18151455-2002.

YmnakoBka TepmonpeoOpazoBateneit B cootBerctBun ¢ TY 4213-900-03215076-99.

Crioco0 ymakoBKH, MOJArOTOBKa K YIAaKOBKE, MOTPEOHTENHCKO-TPAHCIIOPTHAS Tapa, MaTepualbl,
MpUMEHseMble TpPU YyINaKOBKE, U TMOPSIAOK pa3MeUIeHUs] JOJDKHBI COOTBETCTBOBAaTh KOMIUIEKTY
KOHCTPYKTOPCKON JOKYMEHTAIIUH.

KoncepBamuss mpubopa npoBogutcss B cooTBercTBUM ¢ ['OCT 9.014 nmns rpynmbl  W3IEITHMA:
Beruuciutessb BTD-1 — I1 - I; BapuanTs! 3amutel - B3-10; BapuanThl BHYTpeHHEH yrakoBku: - BY-6.

—_— N O O1

1.2.3.5 [IpaBuna xpaHeHUs U TPAHCIIOPTUPOBKH.

XpaHeHHe TEIIOBBIYHUCIUTEIIS OOJIKHO OCYIICCTBIIATHECA B CKIAJACKHUX ITOMEIICHUAX IIPU OTCYTCTBHU
B HUX IIbIJIM, IIAPOB KHCJIOT, HICHO‘ICI;'I N arp€CCHUBHBIX I'a30B B COOTBETCTBUH C YCIIOBUAMU XPAHCHUIA 3
I'OCT 15150-69.

TpaHCHOpTI/IpOBaHI/IC TCIIOBBIYUCIIUTEIIA MOKCET OCYHICCTBIIATHCA BCEMU BHAAMHU TPAHCIIOPTA, B TOM
YHUCJIC BO3AYHIIHBIM B ICPMETUSUPOBAHHBIX OTCCKaAX.

Bo BpeMs TpaHCHOPTHpPOBAHUS U MOTPY30UYHO-PA3TPY30UHBIX pabOT TPaHCIOPTHAsI Tapa HE JOJDKHA
MOoABCPraTbCa pE3KUM yAapaM U MPIMOMY BOSI[@I‘/‘ICTBI/IIO aTMOC(i)CpHBIX O0CaJKOB M IIbIJIH.

1.2.4 TepmonpeoOpa3zoBartenu.
1.2.4.1 Onucanue.

TepMonpeo6pa30BaTeJH/I COIIPOTUBJICHUA ITPEACTABIISIKOT co0Ooit PE3UCTUBHBIC NATYUKU C OMHYCCKUM
COIIPOTUBJICHHUEM, UBMCPAIOMINUC TEMIICPATYPY TCIIJIOHOCHUTCIIA. HpI/IHI_II/IH pa6OTBI npeo6pa3013aTeneI7I
OCHOBaH Ha IpeoOpa3oBaHMU CHUTHaNA, (HOPMUPYEMOTO MOJA BO3ACHCTBHUEM H3MEPSIEMOM Cpeapl ero
YYBCTBUTCIILHBIM 2JICMCHTOM, B HOpMHpOBaHHLIﬁ BHCKTpI/I‘-ICCKI/Iﬁ CHUTHaJI.

TepMonpeOGpasoBaTeJm B 3aBUCUMOCTH OT TCEMICPATYPbl TCIUIOHOCHUTECI HWMCIOT OMNPCACICHHOC
OMHYECCKOC COMPOTHUBIICHUC, KOTOPOC npeo6pa3yeTc51 TCIUIOBBIYUCIUTCIIEM B 3HAYCHUC TCMIICPATYPhI HIIN
Pa3HOCTH TeMIIepaTyp, u3Mepsemsle B rpaaycax Llenbcus.

I[aT‘II/IKI/I HU3MCPAIOT TCMIICPATYPY TCIIJIOHOCUTCJIA.

ITocne MPOXOKACHU MMOBCPKU HA KOMIIJICKT TCpMOHpCO6p&30BaTCHCﬁ, KOTOPBIC IOBCPAIOTCA B IApPe
(,Z[J'IH YMCHBIICHUA NTOTPCHIHOCTU U3MCPCHUS PA3SHOCTH TeMHepaTyp), BBLIACTCA CBUACTCIILCTBO O IMTOBCPKE.
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Konceparus TepmonpeodpazoBarenet mpoBoautcs B cootBeTcTBuM ¢ ['OCT 9.014-78 nns rpymmsl

uznenuit: - tepmompeoOpaszoBarenu — Il - |; BapuanTel 3ammtel - B3-10; BapmaHTbl BHYTpeHHEH
yIakoBKHU: - BY-6.

2 UcnoJsib30BaHue MO HAZHAYCHUIO.

2.1 DkcmryaTallMOHHBIE OTPAHUYEHUS.

MoOHTaX TEIUIOBBIYUCIHUTENS TEIUIOCUETUHKA JIOJDKEH NPOU3BOJUTCS B 3aKPBITBIX OTAIUIMBAEMBIX
MOMEUICHUSAX C TEMIIEPAaTypoil OKpyKaromiero Bo3ayxa ot + 5 °C 1o + 50 °C 1 0OTHOCHUTEIHHOH BIIAYKHOCTH
1o 80 %.

OrpanuueHus MO MOHT@Xy CYETYUKOB  BOJBI, PACXOJOMEPOB-CUETYMKOB B HUX TEXHUYECKOU
JTOKYMEHTAIHH.

ITpu skcruryatanuu HEOOXOJMMO COOMIONATh CIEAYIOIINE OCHOBHBIE YCIOBHS, OOECIedMBaIOIIne
HOPMAaJIbHYIO PaOOTY TEIUIOCUETUHKA!

- KOJMYECTBO BOJBI 3a MECHI, PacXoqyeMoe Ha OOBEKTHI, HE JOJDKHO MpEBBINIATh 3HAYCHUH,
YCTaHOBJIEHHBIX B PO cueTunkoB (pacxoa0MepoB-CUETUNKOB);

- OKCIUTyaTaIysl CYeTINKA Ha MAaKCHMAJIbHOM pacxoje Aomyckaercst He Ooiee | 4 B CyTKH;

- B IIpoliecce IKCIUTyaTallul He JO0IMyCKaeTcs MPEeBBIIIEHNE MAaKCUMAIbHON TeMIlepaTyphbl BOJIbI
(150 °C).

2.2 IloaroroBka TEIUIOCYETUYMKA K UCIIOJIH30BAHUIO.
2.2.1 Mepsl 6€30MaCHOCTH TIPH MOHTaXKE TEIUIOCUETYHKA.

besomacHocTh mpu MoOHTa)xke oOecrieunBaeTcs TpeOOBaHHUSIMH, YKa3aHHBIMU B PYKOBOJICTBE IO
AKCIUTyaTaIliy Ha COOTBETCTBYIOMINE MMPUOOPHI.

2.2.2 O6beM U Mocae0BaTEIFHOCTh BHEIIIHETO OCMOTPA TETIOCUSTUHKA.
[Ipu BHETHEM OCMOTpE TEIJIOCUETYNKA JTOJDKHO OBITh YCTAHOBJICHO:
- COOTBETCTBUE KOMIUIEKTHOCTH TEIUIOCUETUMKA, YKa3aHHOW B HacTosieM PO;
- HAJIMYKE U TIEJIOCTHOCTH JACHCTBYIOIIMX TIIOMO;
- OTCYTCTBUC MECXAaHHYCCKHUX HOBpC)KI[GHPIﬁ, BJIIUAKOIIINUX HaA pa6OTOCH0006HOCTL COCTaBHBIX YacTel
TCIIOCYECTUMKA U SJICKTPUICCKHUX JIMHUU CBI3U MCXKAY HUMMU.
2.2.3 MoHTaX TEIUIOCYETYHKA.

MoHTaXX CUYETYUKOB BOJBI, pacxoaoMEpPOB-CUCTYHMKOB, BXOAAINIMX B COCTaB TCINIOCUCTUYHMKA,
OCYIIECTBIIACTCA B COOTBETCTBUHU C PYKOBOJACTBOM IIO 3KCILTyaTallil Ha HCHOHBSyeMBIﬁ THUII an60pa.
2.2.3.1 MoHTax TepMoripeodpazoBaTesieii COMPOTHBICHUS.

MomuTtax TepMonpeo6pa30BaTeneI71 COIIPOTUBIICHUSA OCYIICCTBJIACTCA B COOTBECTCTBHUHU C
3KCHJIyaTaL[I/IOHHOI>'I I[OKYMCHTaLIHeﬁ Ha TepMonpeo6pa30BaTeJm.

MomuTtax TepMonpeo6pa30BaTeneI71 COIIPOTUBJICHUA OCYILICCTBJIAACTCS B 38.H_II/ITHOI71 T'NJIB3C.
PeKOMCHI[yeMHﬁ HO,I[60p TUJIb3 JId TepMonpeo6pa30BaTeneI71 COIMIPOTUBJICHHA B 3aBUCHUMOCTH OT
Iramerpa TpyOompoBoa yka3zaH B Tabmuie 7.

Tabnuya 7.
YciaoBHBINH fuaMeTp TPyOOnpoBoaa Ay | mm 15-25 32 -80 100 -150 | 200,250
JnuHa ruin3 L MM 34 84 134 174
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2 ruib3a
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TepMoIpeoOpa3oBaTesu IPSIMOTO 3 marpybok
noaxiIodeHus, L=27,5mm, 75MM. :

G1/2

G3/4

TepMonpeoOpa3zoBaTeNH Il MOHTaXa
B THIb3ax, L=45mM.

25.8

Puc 2. Tepmonpeoopazosamenu conpomuenenus.

TepmorpeoOpa3oBaren CONPOTHBICHHS CIIEIyeT MOHTHPOBAaTh CHMMETPUYHO K OCH TPyOOTpoBOAa
(cM. puc. 3) HIEHTHYHBIM CIOCOOOM Kak Ha TOJAroIeM, TaK U Ha 00paTHOM TpyOompoBoje (HarmpuMmep, B
oTBOJIe TpyOHrl). Takum 00pa3oM, UCKITIOUYAETCS BHECEHUE TOTIOJHUTENbHBIX OTPEITHOCTEN.

I'unb3bl TEpMOTIpEOOpa3oBaTesei COMPOTUBIICHUS TODKHBI MOHTHPOBATHCS B MATPYOKax (CM. puc. 2),
MPUBAPUBACMBIX K TPYOOTPOBOY, W JTOJDKHBI OBITH PacCIoJIOKEHBI Ha TPYOOTpPOBOJE Tak, YTOOBI BOJA
OMBIBaJIa UX 10 BCEH UIUHE.

AXTUBHasg 4acTb TepMOIpeoOpa3zoBaTesnell COMPOTHUBICHUS MOJDKHA OBITh pAcMoJIOKEeHa IO OCH
TpyOompoBoaa. Crnemayer oOecrneyuTh AOCTaTOYHO MeCTa IS 3aMEeHBbl TepMOoNpeoOpa3oBaTeei
COTPOTHUBIICHUH WU UX THIIB3.

TepmonpeoOpa3zoBaTen  COMPOTUBJICHHUS]  HEMOCPEICTBEHHO B MPHUCOECTUHUTENSAX  JIOJKHBI
MOHTHPOBATHCSI MEXKY OTCEKAIOIIUMH KpaHaMHU.

Yacte oTpe3ka TpyOONpoBOJa B MECT€ MOHTa)xa CIeAyeT H30JUpPOBaTh, YTOOBI MCKIIIOYUTH
JOTIOTHUTENbHBIE MOTPEIIHOCTH u3MepeHus. M3onauus nomkHa ObITh Tak chopMHpoBaHa, YTOOBI ObLI
o0ecIeyeH JeMOHTaXK TepMOIIpeoOpa3oBaresieil COpPOTHBIICHHUS (CM. pHc. 3).

2.2.3.2 MoHTaxx temioBerunciutelst tuna "BTO-1K-M".

TerI0BBIYNCIINTEID MNpCaAHa3HA4YCH JIA HACTEHHOU YCTaHOBKH. OH JOJDKCH paclioJiaraTtbCsa B
y,Z[O6HOM JJIA CHATUA nokas3aHuii mecte. Ero MOXHO PasMCCTUTD B 3allIUTHOM HIUTKEC (HH_[I/IKG),
3aKpbIBAEMOM OT AOCTYIIA IOCTOPOHHUX JIUII.

HpOYI_HI/IHbI, 3aKpPCIIJICHHBLIC Ha Sa,Z[Heﬁ CTOPOHEC KopiIryca, ITIO3BOJISIKOT yCTaHaBJIMBATDb
TCIIOBBIYHCIIUTECIIb HA ITIJIOCKUEC ITOBECPXHOCTHU (CTGHBI, IHI/ITBI).

2.2.3.3 MoHTaX 3JIEKTPHUUECKON CXEMBI.

MoHTaX SIEeKTPOTPOBOJIOB JOKEH BBIMOIHATHCS TIIATEIHHO, KBATH()HUIIMPOBAHHBIM MEPCOHATIOM.
O6a TepMorpeoOpazoBarensi CONPOTUBIICHHS, a TAK)KE CUETYMK BOJBI C JATYMKOM UMITYJIbCOB CHAOXKEHBI
IBY)KWIBHBIMH COEIWHUTENBHBIMU TpoBoJdamu JuymHOW 2 M. IlpoBoma TepmomnpeoOpa3oBareneii
COTPOTHBIICHUS HE MOTYT OBITh YKOPOYEHBI.

JlnvHa mpoBOJOB TepMompeoOpa3oBaTenell COMPOTUBICHUS MOXKeT ObITh yBenuueHa no 10 M mpu
YCIOBUHU, 4YTO OYAYT HCIOJIB30BaHbl YUIMHSIONIME MPOBOJa Uis Tapbl TepMmormpeoOpa3zoBareneil ¢
UJIEHTUYHBIMU XapaKTEPUCTUKAMH U OJJMHAKOBOU JJIUHBI.

[TpoBOI repKOHOBOTO AATYMKA UMITYJIBCOB TAK)KE MOXKET YAIUHATHCS (TIPOBO ABYXKUIBbHBIN 2X0,75).
[IpoBogma TepmompeoOpa3oBaTeneil CONMPOTUBICHUS U JaTYMKa UMIYILCOB HE JOJDKHBI HAaXOJMUTHCS B
HEMOCPEJCTBEHHONH ONM30CTH OT SHEpreTHdeckoro kabens. PaccTosHme OT HHX 1O TPOBOJIOB C
HanpsokeHneM 220 B u Gomee momxHO coctaBisath He MeHee 0,3 M. C 1enbl0 MCKIIOYEHHUS BIUSHUS
BHEIITHUX AJIEKTPOMArHUTHBIX TOJIEH (IBUTATENH, TPAaHCPOPMATOPHI, CUIIOBBIE KaOeNn) CeAyeT COXPaHITh
paccTosiHUE OT ATUX YCTPOUCTB MOIIHOCTHIO Ooibie, ueM 200 BT He MmeHee 2-X MeTpoB.
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Puc 3. Monmasic mepmonpeoodpazosameieit COnpomueieHus.

(a) cmocoOBI MOHTaXka TepMOIIpeoOpa3zoBaTesyieil COMPOTUBIICHNUS,

(0) coenuHUTENBHBIE MTATPYOKK TTPeoOpa3oBarTeel COMPOTHBIICHUS JIJIsl YCTAHOBKH MEPIICHIUKYIISIPHO
K OCH TpyOOIIPOBO/IA;

(B) mox yriom 45° k ocu TpyOOIIpoOBO1a.

2.2.4 TlpaBuna u MOPsAAOK MPOBEPKHU TEILIOCUETUMKA MEPE IKCILTyaTaluen

(ommpoGoBaHue).

Hepezl HavaJIOM JKCIITyaTaluuu HeO6XO,Z[I/IMO 3arporpaMMHUpOBaTh TCIIJIOBBIYUCIIUTEIID mmbo ¢
IIOMOIIIBIO HK, 100 BPYYHYIO, HCIIOCPCACTBCHHO Ha O6’LCKT€, A€ OH 6y,HeT HUCIIOJIb30BAThHCA.

3areMm HYKHO IHPOBCPUTH MNPABUIIBHOCTL MOHTaXa B COOTBCTCTBHUU C PD Ha cocraBHBIE YacTH
TCIJIOCYCTUYH KA.

HpI/I OHpO6OBaHI/II/I TCIIOCUCTUUKA ITPOBCPAIOT (bYHKHHOHHpOBaHHe SaﬂeﬁCTBOBaHHLIX KaHaJIOoB
HU3MEPCHUS pacXxoda, TEMIICPATYPHI.

Bo BpEMs BBCICHUS B HeﬁCTBHC CYCTUYHMKOB (paCXOI[OMCPOB'C‘IéT‘II/IKOB) BOJbl YAAJICHUC BO3JyXa U
3aIlOJIHECHUC CUCTEMBI CICAYCT BBIIIOJIHATH IMOCTCIICHHO, HC ANOIYCKAsA T'MAPABIMYCCKUX YAApOB, KOTOPBIC
MOTYT BbI3BAaThb IMNOBPEKACHUC CUCTUNKOB BObI.

TermnocueTunk HaYMHAET pa60Ty C MOMCHTA OKOHYaHHsA BCCX MOHTA)XHBIX onepaunﬁ K Hayaljia
MUPKYJIAIUNA TCIINIOHOCUTEIIA. OHpO6OBaHI/Ie TCIJIOCUCTYHKA ITPOBOIAT B pa60‘II/IX pPeKUMaAxX, IMpU KOTOPBIX
HU3MCEPACMBIC TMAPaAMCTPbl HAXOJAATCA B HNPCACIaX AHUAIIA30HOB, YKA3daHHBIX B PO mna TCIIJIOCUYCTYUK, B
YCJIOBHUAX Yy3JIa Y4YCTa TEIIOBOM OHCPIUH. B CUCTCMY MNOJANOT TCIUIOHOCUTCIIb W KOHTPOJIMPYIOT IIO
MOKAa3aHUAM TEIUIOBBIYUCIUTENS 3HAYCHUS TEIIOBOM OHEpPruu, 06’BCMa, pacxona, TEMICPATYpbl U
Pa3HOCTU TEMIICPATYP.

TerocueTynk CUUTAIOT pa60TOCHOCO6HBIM, CCJIN BBIINOJHAKTCA ycCJ10BuUs pa6OTOCHOCO6HOCTI/I
Ka)KHOﬁ €ro COCTaBHOM YaCTH, IIOKAa3aHUSA KOHTPOJIHMPYCMbBIX IIapaMCETpPOB pacxolda, TEMIICpATypbl U
Pa3HOCTHU TEMIICPATYP YCTOI>'I"IHBBI U HAaXOIATCd B MPEACIaxX AUAIla3OHOB HOKaSaHHﬁ, YKa3aHHBIX B P9, a
MOKa3aHUA 3HAUCHUN TEILIOBOM OHCPruu U OG’BCMa YBCIIMUUBAKOTCA B HApaCTAIOIICM HNOPAAKE.

12
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CxeMbl M3MepeHHs TEIIOBOM 3Hepruu TernoBsrurcantenem BT -1K-M npexacrasnens! B Tabnuie 8.

Tabauua 8.
. JlomosiHMTEIBHBIE
Cxema u3MepeHus TeNJIOBOH FHEPTUU Onucanue cxeMbl
AATYHKH
1. 3akpsiTas cucrema, pacxomomep Ha | CUETUYUKU BOABI
nojaIeM TpyGonpoBoe Vi — V1 V2, Vs
TepmomnpeobpazoBaTenu
tn tn—11
E/
-k i
dopmyria pacyeTa TeIIOBON SHEPTUU:
Q= Mno,qx(hno,q - ho6p);
2. 3akpsiTas cucrema, pacxoaomep Ha | s 1-i cucremsr:
oOpaTHOM TpyOonpoBoae CdeTunky BOABI V>, V3
Vo—-Vi
to
o] L TepmonpeobpazoBatenu
tn—11
to—1
Lﬂ/
~— (= :
dopmysa pacyeTa TeIIOBOM YHEPIUHU:
Q:Mo6px(hl - ho6p);
3. OTkpobITas cucremMa Jns 1-i cucreMsr:
W pasBopa CueT4YnKHU BOJIBI V3
4,@_L—' tn/ ViV
Vo - V>
TepmonpeoOpazoBaTenu
t —
- (et |
wnd to—1
b/
dopmyna pacyera TEIIOBOM SHEPTUHU:
Q:Mno,qx(hno,q— hx) - Mo6px(ho6p— hx);
4. TynukoBasi OTKpPHITAas CHCTEMA st 1-ii cucreMsr:
£ CUeTYHnKH BOOBI Vs, V3
,{ :: } tn = vpazﬁopa VH - V]_
TepmomnpeoOpazoBaTenu
i/ tn—11
a
t, — mepeMbIuka
dopmyia pacyera TeIIOBOM SHEPTUU:
Q=Mhnoa*(hnos — hy)
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2.3 DKcrmyaTanuus TEIIOCYETUHKA.

2.3.1 OOuue naHHbIE.

Wuaukanus ocyniecTBiseTcs B Buae HU(p U CUMBOJIOB HEMIOCPEICTBEHHO HA IIU(PPOBBIX 3HAKOMECTaX
TETUTOBBIYMCIIUTENS, ¥ C IOMOIIBIO CIIEIICUMBOJIOB B BHIIE «V» o nuppamu. O003HaUCHHS
CIIELICUMBOJIOB OyIyT H300pa)XeHBI Ha ATUKETKE TeryioBbuncnutens. CieBa Hampaso:

- T'Kar; °C; m%; kWh (B manHo# Mommbukarmu $yHKums He neronssyercs); 1; 2; 3; ERR.
Htoro — 8 cuMBOJIOB.
HasxaTtue npaBoii KHOTIKH IpUOOpa BBI3BIBACT ClieAyoNIyro nHauKauio Ha XKK-nucmiee (cMm. tabdi.9).

Tabauua 9.
N3o00paxenue B undppoBbIxX
Ne n/m Mapaverp Crnen 3HAKOMeCTaX,
CHMBOJI (_) — He3Hauamme
3HAKOMeCTa
1. TennoBas sHEpTHUs (HapacTAIOIIUM 'Kan | 888888.88
UTOTOM)
2. TemmepaTypa B MoJaroOIIeM TPYOOTIPOBOIE °C IT  888.88
3. Temneparypa B 00paTHOM TpyOOTIPOBOJIC °C O 88888 *
4. Pa3znocth TeMnepatyp °C P 888.88*
5. O0BeM mepBoro pacxogoMepa M, 1 8888888.88
6. O0BeM BTOPOTO pacxooMepa M, 2 8888888.88
7. OO0BeM TpeTbero pacxogomepa M, 3 8888888.88
8. Kox ommbku ERR Err 888
9. CeteBoil HOMEp U MapKep MPOTOKOIa n8-88888
ModBus RTU

* - OTCYTCTBYET A TynmukoBoi cuctembl ['BC.

HaskaTue 1eBO KHOTIKY MPUOOPA BBI3BIBACT CieAyrolyto nHaukanuio Ha KK-nucmiee (cm. tabdm. 10).

Tabauua 10.
HN300pakenue B Hu(ppoBbIX
Ne i/ Mapamerp Chnen 3HAKOMeCTAax,
CHMBOJI (_) — He3Hauamme
3HAKOMeCTa
1. JlaTa 1 JJAMMIT
2. Bpewms 2 YU.MM.CC
3. 3aBOACKOI HOMEp 3 88888 *
4, Pacxon o mepBomy pacxoaomepy, M/uac |4 __ 88.88
HCIIOJIb3YEMOMY JJISl pacueTa TerIoBOn
SHEPTUH, BBIYUCIISETCS KaXKAYI0 MUHYTY.
[Toka3biBaeTCs VISl 3aKPBITHIX ¥ OOBIYHBIX
OTKPBITHIX (HE TYMUKOBBIX) cucteMm. [1o
BHJIaM CHCTEM — CM. OTIIMH
MIPOrpaMMHPOBAHUSI.
S. Pacxon nmo Bropomy pacxogomepy m/uac |4 __ 88.88
(oGpaTHbIil TPYOOTIPOBOL),
WCIIOJIb3YeMOMY JJISl pacueTa Teria.
[TokaspiBaeTcst TOJIBKO 7SI OOBIYHON
OTKPBITON CUCTEMBI.
6. Bec nmnynbsca nepBoro cueTynka Bobl n/umn |5 8888
7. Bec nMiynsca BTOpOTO CUETYHKA BOJIBI aumn |5 8888
8. Bec nMmynbca TpeThero c4eT4ynKa BOJIbI a/umn |5 8888
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9. | Bpewms paboThl y371a yueTta q 6 _ 888888
10. | Bpems paGoThl y311a y4yeTa npu HaJIM4uu q 6 _ 888888
OLIMOKY, KOTJ[a HE BBIYMCIISIETCS TEILIOBAs
SHeprus (CM. KOJIbl OITMOOK)
11. | KommuiekcHBIM mapameTp: 8 3HAKOMECTO 8 88 88
(cneBa-HampaBo) — TeMIIepaTypa X0JIO HOM
BO/JIBI JIJIsl pacyera TEIIOBOI SHEPTHH B
OTKPBITBIX CHCTEMAX, 5 3HAKOMECTO —
udpoBoe 0003HAYCHHUE THUTIA CHCTEMBI
(CM. ONIIUH TPOrPaMMHPOBAHMSI)

* - 3aBOJICKOM HOMCD YCTaHABJIMBACTCA TOJIBKO HA 3aBOJAC-U3TOTOBUTEIIC.

2.3.1.1. ApxuBanus JaHHBIX.
Hcnonp3yeTcs apxuBalys JaHHBIX 10 yacaM - 3a 1024 yaca, u o cytkam — 3a 128 cyTok.
ApxuBupyeMble mapaMeTpbl IpeacTaBiIeHbl B Tabnuie 11.

Tabnuua 11.
Ne n/m IMapametp IMpumeuanue

1. Tenmosas sneprus, ['Kan 3HayeHue, MOJy4eHHOE 3a

COOTBETCTBYIOIIUN MEPHOI.

2. Temnepatypa B nojatomiem Tpyoonposojie, °C | CpelHEB3BEIIEHHOE 3HAUE€HUE 33 TEPUOJ

3. Temnepatypa B oOpatHom TpybonpoBojie, °C | CpelHEeB3BEIIEHHOE 3HAUE€HUE 33 IEPUOJ

4. OGBEM 10 TTIEPBOMY PACXOIOMEPY, M 3HaveHue, MOJYyYEHHOE 3a

COOTBETCTBYIOLIUM MEPHUOI.

5. O6BEeM 110 BTOPOMY PACXOLOMEDY, M 3HaveHwue, MOJydeHHOE 32

COOTBETCTBYIOLIUM MEPHUOI.
6. OG6BEM 110 TPEThEMY PACXOJOMEPY, M 3HaveHue, MOTyYEeHHOE 3a
COOTBETCTBYIOLIUM MEPHUOI.

7. Ko ommbku 3a qaHHBIN Iepruo]

8. Bpewms neiictBus omnOku 3a qaHHbIN nepuo. | s 4acoBoro apxuBa — B MUHYTaX, JUIS
s ouodoK, npu KOTOPBIX | apXHBa IO MECSILAM — B 4acaxX WM JTHAX.
npeKkpamaercsi BbIYHCIEHHE TeNJI0BOM
JHEPruu.

[Ipu yTeHnn apXuBHBIX AaHHBIX ¢ TemioBburcauTessi BTO-1K-M npu momomu nporpammel BTO
WNJIA apxuB Oyner uMeTh TOT ke BUI, 4To U B moaudukanuu BTI-1K. A B cronluax c JAaHHBIMH,
KOTOpble HE HHAWLUPYIOTCS TeroBsuuciutensMu BTD-1K-M (o6bem mpu Temmeparype Oouiblie
ycraHoBJeHHOH, TemmniepaTypa ['BC, anekrposneprus no tapudam 1 u 2) OyayT 3anuchIiBaThCS HYIH.

2.3.1.2. Ilponienypa ycTaHOBKH MapaMeTPOB.
TenaoBpIYUCINTEIID nporpaMMupyeTCsd Kak CcO cBOEH KIIaBUaTYpPbI BPYUHYI0, TadK U C KOMIIbIOTEPA.

BHUMAHME! Cmena cemesozo npomoxona na ModBus RTU u eopamno e03morcna monvko npu
nomowyu  ymujumel, 6wvL10MCeHHOU Ha caumax Www.teplomer.net, www.teplovodomer.ru u
YCmanaenueaemoil Kaxk 0onoanenue Kk cmanoapmuou npozpamme BTI HIIA.

YcTaHaBIUBAIOTCS BCE MapaMeETphl, 3a HCKIIOUEHHEM 3aBOJICKOI0 HOMepa, KOTOPBIA MOXKET OBITh
3aHECEH TOJILKO OJIMH pa3, IIPU IMPOU3BOJICTBE.

Jlis BXona B MpOLEAYpPY YCTAaHOBKHM IapamMeTpoB HEOOXOAMMO YCTaHOBHUTH JKaMiep «YCT» B
nosioxkenue 1 (cM. puc.5).

YcTraHOBKA MapaMeTPOB BPYYHVIO.

Jl71s BX0/1a B peKUM YCTAaHOBKHU MapaMeTPOB BPYYHYIO HEOOXOAUMO yIepKUBATh 00€ KHOTIKU
BBIYHCITUTEINS B TEUCHUE 5 CeKYH HaxaThIMu. [Ipu 3TOM Ha sKpaHe OyaeT oToOpakaThCs HAAMHChH
«PYUYH YCT», a HIKHSA 9acTh JUCIUIEs OyAET 3amoaHsIThCs ranoykamu. [1o okoHYaHuH 3amoTHeHUs
JKpaHa raJIoYKaMu, BBIYMCIIUTEIb IEPEXOJUT B PEKUM PYUYHOM YCTAHOBKH ITApaMETPOB.
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B sToMm pexnmMe n3MeHEeHNnEe napaMeTpoB MIPOU3BOAUTCS NIPABOM KHOMKON « P>, a JIEBON « A» —
MIEPEKIIIOUEHUE MEXY PEIaKTUPYEMbIMU NTapaMeTpaMu. Boixo U3 pexuma peakTUpOBaHUS IPOUCXOAUT
110 OKOHYAHWUHU IIPOJIUCTHIBAHUS IIapaMETPOB, IPU 3TOM Ha JUCILIEH BBIBOAUTCS CUMBOJI « — », BCE
M3MEHEHHSI COXPAHSIOTCS U MPUOOP MEePEXOIUT B HOPMATIbHBIN pekuM MHAUKauu. Ecnu Huuero He
HaXxuMath Oosiee 50 ceKyH/, MPOU30MIET aBTOMATHUECKUI BBIXO] U3 IPOIIEIyphl YCTAHOBKH 0€3
COXpPaHEeHUs U3MEHEeHMUI.

YcTraHoBKa napaMeTpoB PH NOMOIIH KOMIIbIOTepa.

YcranoBka TpebyeMoii koHpuryparmu nprudopa Mporu3BOAUTCS MpH oMo rmporpammbel BTD NJIA
U IIPU YyCTAaHOBKE JPKaMIlepa TEIUIOBBIYUCINUTENS «Y CT» B nojioxkeHue 1 (cm. puc.5).

[Tocne coemunenns BTO-1K-M uepes nuntepdeiic RS232 unmu RS485, cnexyer 3amycTuth nporpammy
BTO UJIA. BeiOpaB TpeOyemble BU U TapaMeTpPhbl CBSA3H Ha HUKHEW MaHENIH [TPOrpaMMbl U Ha)KaB KHOIIKY
«Homep/Tum» Ha BepxHel naHesu, IPOBEPUTh HAIMYHME CBSI3U TETNIOBBIYMCIUTENS C KOMIIBIOTEPOM U
MIOCMOTPETH 3aBOJICKOM HOMEP U TUI MOJKIIOYEHHOT0 TeruioBprunucnurens. Haxas kHonky «CocTosiHuE»
Ha BEpXHEH MaHesu, MOXHO [TOCMOTPETh COCTOSIHUE MPUOOpa B HACTOSIIIUA MOMEHT (KOJIMYECTBO
SHEpPruM, TEMIIEpaTypy B MOJAI0IIEM U 00paTHOM TpyOOIpoBOJax, HaOpaHHbIE 0OBEMBI, KOJ| OIIMOKN).
HaxaB KkHOTIKY « ApXUBBD» Ha BEpXHEH MMaHEeIH, MOKHO IIPOCMOTPETh CYTOUHBIE, YACOBbIE U PA3HOCTHBIE
apXUBHBIEC JaHHBIE TEIUIOBBIUMCIUTENS. [ CMEHbI KOHPUTypaluu clieyeT Ha)KaTh KHOIIKY
«Konpurypanus» (0To6pa3utcst KOHPUrypalys B JaHHBII MOMEHT) Ha BEpXHEH NaHesn, U3MEHUTh B
OKOIILIKaX MpOTpaMMbl TUI CUCTEMBI, Beca UMITYJIbCOB, Temmeparypy XBC (TOIbKO 17151 OTKPBITBIX THUIIOB
cucrem). Jlanee cneayeT HaxkaTh KHOMNKY «3anuch ¥V », B OTKPBIBLIEMCS IIepedHe KOMaH/, BEIOpaTh
«KoHpurypamnus» u noATBepAUTH HaYallo Mpoliecca CMEHbl KOH(UTYpalluy TETIOBBIYUCTUTENS.

Jlnst monmyuenus 6osee moapoOHo# nHpopMarmm o padote ¢ mporpammoii BT NJIA crnenyer
IIPOYUTATh PYKOBOJCTBO IO MOJIB30BAHUIO TPOrpaMMOil, HaxkaB KHOTIKY «? - [TomoIb» Ha BepxHen
MIAHEJIH ITPOrPAMMBI.

VYcranaBnuBaeMble NapaMeTpbl M BO3MOXKHbIE BapHaHThl UX oToOpaxeHus Ha JKK-unauxarope
npudopoB BTO-K-M npencrapiiensl B Tadbmuie 12.

Tabauua 12.

ITapameTpbl Bo3moxkHbIe 3HAYEHUS U MHAUKALMS HA Tpudope
1. JlaTta 88.88.88 (umcmo/mecsiy/ron)
2. Bpems 88.88 (9/MuH)

3. Bec umnynbcoB
CUETYHKOB BO/IBI

1 1;10;100;1000
2 1;10;100;1000
C3 1;10;100;1000

1
2
C
C

6. Tun cucremMbl

TYPE orlmo4

1-3akpsITas, pacxoaoMep Ha MOJAI0IeM TPYOOTIPOBOIE;
2-3aKpBbITasi, pacxooMep Ha 00paTHOM TpyOOmpoBoIe

3-0TKpbITast 00bIYHAs (715 pacyeTa UCTIONB3YIOTCS  JIaHHBIE C IBYX
pPacxoIOMepoB U TeMIIEpaTypa XOJIO0IHOH BOJIBI)

4-TynuKoBasi OTKpbITast (TepMOMETp oOpaTHOro TpyOONpoBoOIa HE
UCTIOJIb3YeTCsl, OTKIIIOYEHA MHIMKAIMS TeMIepaTypbl B 00paTHOM
TpyOOIIPOBOJIE).

7. Temneparypa tc 88 (3nauenue Temmepatypsl 1-20°C ¢ marom ouH rpaayc)
XOJIOZJHOM BOJBI (U151

cxeM 3 u 4)

8. CeteBoif MPOTOKOI n8-88888

ModBus RTU

BHUMAHME! IIpu ucnons3oeanuu npudopa 6 omkpuimoil cucmeme meniocHadHceHus, eeca

UMRYIIbCO8 CHEMUUKOB 800bl, PACHOTIONCEHHBIX HA NPAMOM U OOPAMHOM MPYOORPOEOOAX, O0IHCHbL
ovimsb oounaxoeot!
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B Berunciurene BT3-1K-M Bo3M0kHO IporpaMMHOe TiepekitoueHre Ha mpotokoi ModBus RTU,
naHHast QyHKIMs TO3BOJISIET MHTerpupoBath Temiocdetynk B SCADA-cuctemy ¢ nomnepsxkkoit ModBus.

CeteBoii HOMep oToOpaXkaeTcs Ha AUCIUIee prdopa B BHJIE

n0-00123  mns crapmapTHOTO MpOTOKONA TerocyeTynkoB 3A0 «Temtomep» TM-cranaapt

nl—_ 245 ans nportokosa ModBus RTU

n0, nl - mpu3Hak akTuBHOTO NpoToKona TM-cranmapt u ModBus RTU cooTBeTCTBEHHO.

245 - anpec ModBUS ycranaBiuBaeTcs OTICIbHO B Auana3oHe ot 1 jo 247. [Ipu oOparuenun K
npubopy ¢ agpecom 0 KoMaHIy BOCIPUHUMAIOT BCE MPHUOOPHI BHYTPHU CETH (IIMPOKOBEIIATE IbHAS
MOCHIIKA).

BHUMAHME! Ilocne npozpammuposanus napamempos menioebluuciumeis cjiedyen nepecmasumas
oxncamnep «Ycmy 6 nonoxcenue 0.

Haznauenne konTakToB KiieMMHEKa TerioBsranciutens "BTO-1 K-M" npuseneno B Tabmuie 13.

Taonuya 13.
Homep koHTaKTa Onucanue KOHTAKTA
; TepmonpeoOpazoBaTeslb COMPOTUBIICHHUS (ITOJAOIITUI TPYOOTIPOBO)
i TepmonpeoOpa3oBaTeslb COMPOTUBIICHHS (OOpAaTHBIN TPYOOTIPOBO)
2 CueTunK BOIBI HAa cucTeMe oTomIeHus - V1
; CueTunk BOIbI Ha cucteMe otorurenns wim XBC - V2
190 JIOTTOTHUTETLHBINA CUETUYHK BOIRI - V3
11 Hutepdetic RS485 (A)
12 Unrepdeiic RS485 (B)
13 -
12 + Hanpspokenue nuranus RS485
14§ 13 § 12 § 11 101 9 8 7 6 5 4 3 2 1
+ - - + | - + - +
U MUTAHUSA A B V3 V2 Vl Toﬁp Tnon
RS 485 KiaeMMHBIe coeqMHEeHUS

Puc.4. Cxema pacnonoxcenun knemmuwix coeounenuii BT3-1K-M.

2.3.1.3 Pexxum ToBepKH.

Z[J'ISI BXOJa B PCKHUM ITOBEPKU CIICAYCT YCTAHOBUTDH IKEMIICD «IToB» B mmoJtoskenue 1.

B sTom PEKUME OCYHICCTBIIACTCA MHAWUKAIIMA BCCX OCHOBHBIX MAapaMETPOB, BbI3BIBACMBIX npaBoﬁ
KHOIKOM TemoBeIunciuTenas. Ho IIpru 35TOM BCC IMApPaMCTPbl PACCUHUTHIBAKOTCA W HWHAWULUPYIOTCA B
OTACIIBHOM PpCETUCTPE (OH ABTOMAaTHYCCKH O6HYJ'I$ICTCH Ipu BBOAC B PCKUM HOBCpKI/I). KpOMC 3TOTO0,
TCIUIOBAA SHCPIrUusA MHAULOUPYCTCA C 0OIBIINM PA3PCHICHUCM. Pacuer mapamMeTpoB IMPOU3BOAUTCA B TOM
CHUCTCMC, HAa KOTOPYIO 3alIpOrpaMMHUPOBAH TCIIJIOBBIYHUCIUTCIIb.

He PECKOMCHAYCTCA OCTABJIATH BBIYUCIIMTECIIb B PCKUME TOBCPKU HA JUIUTCIIBHOC BPEMS, B CBA3U C
ITOBBIIICHHBIM HOTpe6HeHI/IeM H, KaK pe3yJibTaT, CHUKCHHUEC CPOKa CJ'Iy>K6LI JINTHUEBOM 6aTapeI>'IKPI.
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2.3.1.4. Ilepenava 1aHHBIX HA IEPCOHAIBLHBIN KOMIIBIOTED.

Bce ycraHoBKkM, TeKymiue OaHHbIe, a TaKXKe JaHHbIC APXHBOB TEIUIOBBIYUCIHUTENS MOTYT OBITH
nepeanbl Ha MEePCOHANBHBIM KOMITBIOTEP WJIM JAPYTHE YCTPOMCTBA MO TOCIIENOBATEIILHOMY HHTEpdeicy
JIBYMsI cIIoco0amu:

1. Yepes pa3zbeM Ha 00Kk0BO# cTeHke - uHTEepdeiic RS232 (COM moprt) - TEMIOBBIYUCIUTENS (CM. PHUC.
5) - tompko B Moaudpukaiusax BTD-1K1-M. B stom ciydae TCIIOBBIYMCIMTEIb IMOAKIIOYACTCS K
KOMITIBIOTEPY C MOMOUIbIO CIIELMAIBHOTO OITopa3BsizaHHOro mnepexoannka KBTD u Hynb-mMoaeMHOro
Ka0ensi, KOTOpBIE TIOCTABIISIOTCS 110 OTACIHHOMY 3aKa3zy.

B cnygae orcyrcTBus y KommboTepa (HOyTOyka) maTepdeiica RS232, pekomenayeTcs HCIOab30BaTh
kouBepTop USB-COM.

2. Yepe3 BwigeneHHyro nuHHIO - uHTepdeiic RS485 - Tompko B mommdukamusx BTD-1K2-M npu
WCIIOJIb30BAHUM TETUIOBBIYMCIIUTENICH B CETH JUCTAHIIMOHHOTO cOopa mHpopmanmu. [Ipu sTom Gonbinoe
KOJIMYECTBO TEIUIOBBIYUCIUTEIEH MOXKET OBITh C TTOMOIIBIO OJHOTO 4-NMPOBOJAHOTO Kabesss 00beUHEHO B
o01myro ceth. Kabenb mokIIovaeTcs K TEIUIOBBIYUCIIUTENIO Yepe3 KIEMMHBIH COSAUHUTENb (CM. pHC. 4).

Ilepen MoHTak0M NPUOOPOB B CHCTEMY AUCTAHLHMOHHOIO cOopa MH(OPMALMH HACTOSATEIbHO
PeKOMeHAyeTCsl MOJYYUTh IONOJHUTENbHYI0 HH(pOpManuI B Clyxk0e TeXHHUYECKON NOAJAepKKH
3A0 «Temnomep».

JlaHHBIE C TEIUIOBBIYUCIUTENS] MOTYT OBITh CUMTaHbl C moMmollplo mporpamMbel [10-BTD,
nocTapisieMoil B komruiekre ¢ kabenem KBTO wnu o otaenbHOMYy 3aka3y, a Takke JOCTYIHOM Ha caiftax
www.teplomer.net u www.teplovodomer.ru.

3 Texunuyeckoe 00Cay:KMBaHHME TEMJIOCYETYHUKA.

3.1 OO0uMe HoJI0KEHU.

Bo Bpems skcruryaTanuu TEIUIOCUETYMK HE HYXKJIAeTCs B 0COOOM yxoae W peryinupoBke. [lpu
HpaBI/IJ'II)HOM MOHTAXE " 3KCHJ'IyaTaHI/H/I MOXET pa6OTaTI) B TCUCHHC MHOI'mX IJICT 663 IIOJIOMOK.
OO6cny>)xMBaHHE€ OCHOBAaHO Ha CHATHHM IOKAa3aHWUM, MPOBEPKE MPABHJIBHOCTH COCIWHEHHS W COCTOSHHS
ANEKTPUIECKUX IMPOBOIOB.

3.2 Texauueckoe 06CJIy}KI/IBaHI/I€ COCTaBHBIX YaCTEH TEIJIOCYETUMKA.

3.2.1 Koxasl ommoOoK.

Bo Bpems skcrmuyaranuu temioBeiancinTeib BTO-1K-M cam yka3pIiBaeT Ha MHAMKATOPE C TOMOIIBIO
KOJJa HEWCIIpaBHOCTEH, B KakOM U3 Y3JIOB TEIUIOCUETYMKA WJIM €ro MOJKIIOYEHHUSIX MOSBUIACH
HEUCIPABHOCTb.

[Ipy HaNMUYUM SKCIUTYyaTallMOHHBIX HapyIICHWH Ha WHAMKATOPE IMOCTOSHHO WHAMIUPYETCS CIEL.
cumBoJI «EIm», cam ko1 ommOKu MOKHO MPOCMOTPETh, HAKUMas MPaBYI0 KHOMKY TEIUIOBBIYMCIUTENS 10
MOSIBJICHHSI COOTBETCTBYIOIIEro napamerpa (cM. tadiu. 9). [lepeueHb BO3MOKHBIX HEHCIIPABHOCTEH yKa3aH
B Ta0uie 14.

[Ipn HanMuuu OJHOBPEMEHHO HECKOJIBKHX OIIMOOK, COOTBETCTBYIOIINE KOJBI OIMIMOOK CYMMHUPYIOTCS
U1 OTOOpaXKeHUsl Ha UHIUKATOPE.

3.2.2 Texaudeckoe 00CITyKMBAHHUE MEPBUYHBIX ITpeoOpa3oBaTeei.

Texuuueckoe 00cTyXUBaHWE TEPBUYHBIX MpeoOpazoBarTeneil MPOU3BOIUTCS B COOTBETCTBHH C

PYKOBOJICTBOM 10 IKCILTyaTallid COOTBETCTBYIOIIETO THUTIA CUETYUKOB.

Tabnuua 14.

O0o3Hauenue

Onucanue oMIMOKH
OLIHOKH

OTcyrcTBHE pacxo/ia MO CYETYHUKY BOJIbI, HCIIOIB3YEMOMY JUISl pacyeTa TeIIOBOH
Err 001 SHepruu cebiiie 48 yaco nmpu pasHuie remmeparyp Oospiie 20 °C (TOJbKO A
3aKPBITHIX CHCTEM).

TeMnepaTypa NEpBOTO UJIN BTOPOT'O TCpMOHpCO6pa3OBaTCJ'IH MeHbie O unm

Err 002 6ompire 150 °C (mpekparaercst pacueT TeTIOBOM YHEPTHH ).

OO6patHoe MoAKIII0YeHnE TepMoIpeoOpa3oBareneil ConpoTUBIEHHS (TIpeKpalaeTcs
pacueT TEMIOBOM dHEPIun).

Err 004

Err 008 OmmbKka CUCTEMBI U3MEPEHUS TEMITEPATYP.
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Err 016 Cyerynk yacoB HapabOTKM npeBbicuI 4,5 rona.
Err 032 Heob6xommMOoCTh 3aMeHbI 6aTaper MUTAHMSL.
Err 064 Omnbka mamsatu EEPROM.

Err 128 DHeprus B OTKPBITON CUCTEME OTPULIATENIBHA.

B cmyuae HEBO3MOXXHOCTH YCTPaHUTh BO3HHKIIYIO HEMOJAIKy, HE00X0AWMO oOpaTuThCs Ha
HpEANPUATHE-U3TOTOBUTEII.
Bce onepanuu MokeT BBINOJHATH TOJAbKO KBAJIH(PUIMPOBAHHBIN NIEPCOHAJI.

(epbucksi pasvey bamapeuka
Pasbem RS485 gy

KeMMHAaa Ko/ao00ka

aamyuxkob

Lxamnep Tlob”
[xamnep "Ycm”

Paszvem RS237

Puc.5. Buo mennogsluucnumens ¢ OMKUHYmMOU 6epxXHell KPbIUKOIL.

3.3 IloBepka TenmnocyeTynKa.
HpI/I BBIITYCKC M3 ITPOU3BOACTBA BCC TEMJI0CUETIUUKH MoABEPIrar0OTCA nepBHquﬁ IMOBEPKE.
HepHOﬂquCKOﬁ IMMOBEPKE MOABECPraroTCs TCHJIOC‘-IéT‘-II/IKI/I, HaxoAAMmurecs B SKCILTyaTalluu.
CocTaBHBIE YacTH TENJIOCUYETUMKOB noABCpPrar0oT IOBCPKE OTACIBHO C TMCPHUOANYHOCTBIO,
YCTAHOBJICHHOH /17151 (PYHKIIMOHAIBHBIX OJIOKOB.
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BreouepenHoil NmoBepKe IMOABEPrarOT TEIIOCUETYMKH, HAXOIAIIMECs B JKCIUIyaTallMM, B Ciydae
yTpaThl JTOKYMEHTOB, IOJATBEPXKAAIOMIMX TMPOXOKJICHUE NEPBUYHON MM TEPUOJUYECKON IOBEPKH,
MOBPEXJICHMH TOBEPOYHOTO KielMa, IUIOMO, Hecymux Ha cebe MOBepUTeNbHbIE KiIelMa WU
HEYIOBJIETBOPUTEIBHOI paboThI mpubdopa.

[To ucreyeHnu cpoka JEHCTBHSI MOBEPKHU BCe (PYHKIMOHATIBbHBIE OJIOKH TEIUIOCUETUNKA MTOIBEPratoTCs
MEPUOINYECKOI MoBepKe. DTa omnepanus JOJDKHA OBITh MPOBEICHA TAK)KE B CIIydae HapyIICHUS IJIOMO
MOBEPUTENST HA COCTABHBIX YACTSAX TEIUIOCUETUMKA, a TaKKe BO3MOXKHOW 3aMEHbI OaTapew, MUTAIOMIeH
TEIUIOBBIYMCITUTEb.

[ToBepka QyHKIIMOHAIBHBIX OJIOKOB TETIOCYETYMKA MTPOU3BOAUTHCS COTJIACHO METOJIUKHU IMOBEPKU HA
GbyHKIMOHATBHBIE OJIOKU:

MOBEpPKa TETJIOBBIYMCIUTENCH TPOU3BOJUTCS B COOTBETCTBHHM C METOAMKON TOBepkH ~MeToanka
MOBEPKU BBIYUCIUTENS TeIu10Bo sHeprun BTO-1 termnocuérunka CT 10” MIT 4218-016-18151455-2002;
MOBEpKa TEPMOIIPeoOpa3zoBaTeseil COMPOTUBICHHUS TPOU3BOANTCS B COOTBETCTBUH C paznenioM «lloBepka»
nacnopra 4213-900-03215076-98 T1C «Komrutekt TepMonpeoOpaszoBareneit conpotruBiieHus Pt500».

Mex1noBepOYHbIN HHTEPBAJ TEINIOCUETYMKA — YETBIPE TO/IA.

Ha ocCHOBaHMH TOJIO)KUTENBHBIX PE3YJIbTATOB TOBEPKH (YHKIMOHAIBHBIX OJIOKOB BBIACTCS
CBHUJIETEIILCTBO HA TEIIOCUYETYIHK.

4 TpancnopTHpOBaHHMe U XPAHEHHE.

VYemoBus TPAHCIIOPTHPOBAHUA TCIIOCYHCTUUKOB IOJKHBI COOTBETCTBOBATH YCIOBUAM XPAHCHUA 110
I'OCT 15150-69.

TennocueTynky TPaHCIIOPTUPYOTCS BCEMU BUJAMU TPAHCIIOPTA B KPBITBIX TPAHCIOPTHBIX CPEACTBAX
B COOTBCTCTBHHU C ITPpaBUJIaMHU, )IeﬁCTBYIOIHI/IMH Ha KaXXI0M BUC TPAHCIIOPTa.

XpaHeHHEe CYETYMKOB B YITAKOBKE JIOJDKHO COOTBETCTBOBATH yciaoBusM xpaneHus 3 TOCT 15150-609.

Cpok npeObIBaHNS TEIIOCYETYUKOB B YCIOBHIX TPAHCIOPTUPOBAHUA He Ooiee 3-X MecsLEB.

5 I'apaHTHiiHBIE 00513aTEJIbLCTBA.

[IpennpusiTre-n3roTOBUTENb TAPAHTUPYET COOTBETCTBUE TEIJIOCYETYHKOB TPEOOBAHMSIM
TV 4218-016-18151455-2006 npu coOmtoieHUH yCIOBUM XpaHEHUs, TPAHCTIOPTUPOBAHUS, MOHTaXa H
IKCIUTyaTaI|H.

lapaHTUHHBIAE CPOK OKCIUTyaTallMd TEIUIOCUCTYMKA COOTBETCTBYET TapaHTHUHHBIM  CpPOKaM,
MIPUBEJICHHBIM B MACTIOPTaX HA KKy COCTABHYIO YaCTh TEIIOCUYETYNKA OTICIHHO.

BHUMAHME! [Ilepeo 3anyckom u3denus 6 IKCHAYAMAUUI) GHUMAMENbHO O03HAKOMbMECH C
PYKoeoocmeom no Ikcnayamauyuu. Hapywenue mpebosanuit 3mozo 0okymenma eéneyem 3a coooil
npekpauwienue apanmuiinvix ooazamenvcmae nepeo Illokynamenem.

Bcro unrtepecyroinyro nundopmaiiuio o npuodperenuu npudopos BTI-1K-M u oTBeTHI Ha BONPOCHI 110
ero paboTe MOKHO MOJIYYHTh Y CIICHUATHCTOB MPEANPUITHI-U3TOTOBUTEIIS.

IIpeanpusitue-u3roTOBUTEb

141008 MockoBckas 00.1., r. MbITHm, yi. Koanakosa, 1. 20, 3A0 "Tensiomep"
Ten: (495) 728-90-11

Cay:x0a Texnogaepxku: (495) 582-97-17

Anpec caiita B UuTtepnere: www.teplomer.net

E-mail: info@teplomer.net

HpOPBBOI[I/ITeJIB OCTaBIISICT 3a cOOOI IIpaBoO NPOBCACHUA H3MeHeHHI>i, YIIydHIaromux Ka4eCTBO
U3 OCIINA. OTH U3MEHEHHS MOryT OBITH HE OTPAKCHBI B MHCTPYKIUU I10 IKCILUTyaTalluu, IPUYCM OCHOBHBIC
ONHNCAaHHBIC XapaKTCPUCTUKHN 6y,[[yT COXPAHCHHBI.
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