ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropopg +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnaguBocTok +7 (4232) 49-26-85
Bonrorpag +7 (8442) 45-94-42
EkatepuHbypr +7 (343) 302-14-75
Wxesck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

TENJOCYETYHUK

CT 10

PYKOBOACTBO IT1O OKCIINIYATAIIUA

P9 4218-016-18151455-2006
(mogudukanusa CT 10 K-M)

Mo Bonpocam npoaax n noaaepxKku odbpalwjanTech:

KemepoBo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHogap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Tluneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32

Hwx.Hosropog +7 (831) 200-34-65

HoBocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

PocToB-Ha-[loHy +7 (863) 309-14-65

PsizaHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkr-MNeTepbypr +7 (812) 660-57-09

CapatoB +7 (845) 239-86-35

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBCK +7 (8422) 42-51-95
Yha +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
YenabuHck +7 (351) 277-89-65
Apocnasnb +7 (4852) 67-02-35

caurt: teplovodomer.pro-solution.ru | an. noyta: tvp@pro-solution.ru
TenecoH: 8 800 511 88 70
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Hacrosimmee pykoBOJICTBO MO 3Kciulyatanuu (B AaibHeiimeM P3J)  sBiseTcs JOKYMEHTOM,
YIOCTOBEPSIOLIMM  TapaHTUPOBAHHBIE  WU3TOTOBUTEIEM OCHOBHBIE IapaMeTpbl U TEXHUUYECKUE
xapakrepuctuku temaocuerunka CT 10 ¢ Beruncaurenem temiosoit sueprun BT9-1K-M. Kpome Toro, PO
MO3BOJISIET O3HAKOMHUTBCSI C €r0  COCTaBOM, YCTPOMCTBOM W TNPHHOMIIOM pPaboOThl, paboToit
(GYHKIMOHATBHBIX OJIOKOB TEINIOCYETUNKA, a TAKXKE YCTAHABIMUBACT MPaBUJIA HKCIUTyaTal[id B BEBIOPAHHOM
peXUME U3MEPEHUSL.

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

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

B cnywae mepenaunm TemiocyeTuyumka Ha JIPYroe MNpEANpUATHE WIM B JPYrue MOApa3JeNeHUs s
SKCIUTyaTaI[iu WM PEMOHTA, €ro PD moyiexxur nepegade BMeCTe ¢ MpuOOpoM.

1 Onucanue u padora.

1.1 Onucanue u paboTa TemIOCUETYUKA.

1.1.1 HazHadyeHue TeriocueTunka.

Temmocuetunk CT 10 (B manpHeiIIeM TEIUIOCUETYHMK) MpeAHA3HAUYeH [UId W3MEpPEeHus U ydeTa
TEIJIOBOM SHEPTHH (KOJIMYECTBA TEIJIOTHI), TapaMeTPOB U pacxojia (00bemMa) TEIUIOHOCHTENSI B CHCTEMax
TETUTOCHAOXKCHHUSI.

1.1.2 XapakTepuCTUKHN TEIJIOCUETUHKA.

TerurocueTIrK IPOU3BOINT:

- BBIYMCJIEHHUE W MHAUKAIMIO TeIIoBOM sHepruu, [ ' Kau,

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

- U3MEpeHHE M HHIUKALHWI0 TEeMIepaTypbl U Pa3HOCTH TEMIIepaTyp B MOJAIOUIEM M OOpaTHOM
TpybompoBoaax, °C;

- U3MEPEHNE U UHIMKALIUIO BpEMEHHU paboThl TEIJIOCUETUHKA, Y;

- mepuoin4eckoe (pUKCHUpoBaHHe MapaMETPOB BO BHYTPEHHEHN SHEPreTHYeCKH He3aBUCUMOM MaMsATH;

- mepenavyy qaHHbIX 1Mo uHTepdeiicy RS232 nmm RS485.

YcnoBus SKCIUTyaTallMK TEIJI0CYETUHKA:

- TEMIIepaTypa OKpy»Karouiero Bo3ayxa, °C - ot + 5 o + 50;
- OTHOCHUTEJIbHAS BIAXKHOCTb, %0 - ot 30 mo 80;
- atMocdepHoe 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 IMPHUMEHEHBI pa3JInyHbIE
THUIIBI TIEPBUYHBIX MpeoOpa3oBaTeneil pacxoa.

TennocyeTynk OTHOCHUTCA K BOCCTaHABIMBACMBIM, PEMOHTHPYEMBIM, MHOTO()YHKIIMOHAIBHBIM
U3JIEHSIM.
Terocueryrk U3rOTOBIIEH B COOTBETCTBUU C TexHHUecKuMHU ycnousiMu TY 4218-016-18151455-2006.
1.1.3 CocraB TemnocueT4uka.
e [epBUYHbIE IpeoOpa3zoBaTeNn pacxo/ia (pacxoqoMepbI-CUETUYMKN ), UMEIOIINE UMITYJIbCHBIN BBIXOI;
e rterioBblurcauTess BTO-1K-M (B nanbHelieM TeNI0BbIYUCIUTEND);
® TepMONpPeoOpazoBaTEIHN COMPOTUBICHHUS;
TennocyeTynku, B 3aBUCUMOCTH OT TUIIOB IIpeoOpa3oBareineld, UMEIOT MOJIEIH, 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,
U3MEPSIOIIMMHU TEMIIEPATYPy TEIJIOHOCUTEINS M TEMIIEpaTypy B JIOMOJHUTEIBHOM TPYOOIIPOBOJE, a TAKKe
Pa3HOCTb TEMIIEPATyp TEIJIOHOCUTENEH.

Tennoeruncaurens BTO-1K-M umeer crienyromiee o003HaUeHUE:

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 ¢ Tepeaayeil JTaHHbIX yepe3 uHTepdeiic RS232 TerioBeIYUCINTEND
MOJIKIIIOYaeTcsl K KoMIbloTepy depe3 mnepexogHuk KBTD u Hymb-monemHbIM Kkabenb, 3aka3biBaeMble
OTJIENBHO.

[Ipu 3aka3e TeriocyeTynKa J0JHKHO OBITh YKa3aHO:

- yCJIO0BHOE 0003HavYeHue TersocuyeTynka u Homep TY;

- YCIOBHOE 0003HAaUYE€HUE CUETUYMKOB, PACX0JJOMEPOB-CUCTUNKOB,;
- KOJTMYECTBO TepMoTpeoOpa3oBaTenei.
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TennoBbIYUCINTENF MOXKET HCIOJB30BATHCS B PA3IMYHBIX KOH(MUTYpALUAX, KOTOPbIE MOTYT OBITH
YCTaHOBJICHBI 3aKa3YMKOM JMOO BpPY4YHYIO, NPU MOHTaXKE TEIUIOBBIYMCIUTENSI Ha OOBEeKTe, MO0 C
MOMOIIBI0O KOMIIBIOTEPHOTO MporpamMmmHoro obtecneuenuss BTD WJIA, nocrymHoro Ha caiiTax
www.teplomer.net u  www.teplovodomer.ru. [Ipy  KOMIIBIOTEPHOM  TPOTPAMMHUPOBAHHUU
teroBbruucautenss BTO-1K1-M, on noaximouaercs k IIK ¢ nomomsto nepexonnuka KBTD u Hynb-
MOJIEMHOI0 KaOellsd, MOCTaBJIIEMbIX I10 OTIEIbHOMY 3aKa3y. Takke TEIIOBBIUMCIUTENb MOKET ObITh
3arporpaMMHpOBaH CIIELUATUCTAMU MIPEANPUATUA-U3rOTOBUTENS 110 3aKa3y [lokynaTens.

[Ipu 3rom Ilokynarenem AOMKHBI OBITh TONOIHUTEIBHO YKA3aHBbI:

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

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

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

- pacmojio)KeHHEe Ha TMpsSIMOM WIM OOpaTHOM TpyOOINpOBOJE B CIOy4ae HMCIOJb30BAHUS
TCIIJIOCYCTUMKA B 3aKPBITHIX 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:

CT10T1TY 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) 0OpaTHOM TpyOOmpoBOAax
CHCTEM TeIUIOCHAOXKEHHs, M MOCJIEAYIOIEM OINpEeIelIeHHH TEIUIOBOW O»HEPruu, o0beMa M JPYTruX
[apaMeTpoB TEIIOHOCUTEIS ITyTeM 00pabOTKH pe3yIbTaTOB H3MEPEHUIT BEIYHCIUTEIIEM.

B 3aBucmMocTH OT 3aKasa BI>I6I/IpaeTCf{ TUII BBIYUCIUTCIIA, a TaKXKC KOJIMYCCTBO CUCTUHMKOB H
TepMonpeoOpazoBareneli, 00CCHEUMBAIONINX  OIpPEIEICHHE  TEIUNIOCUSTYMKOM  BCEX  TPeOyeMBIX
mapaMeETpoOB. BreraucnuTenn UMEIOT aBTOHOMHOE MATAHUE OT JIMTHEBOM 6aTapeH.

1.1.5 CpencrBa n3MepeHusi, UHCTPYMEHT U IPUHAJIE)KHOCTH.

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

B PO Ha Hux.
1.1.6 MapkupoBka u IIoMOMpPOBaHUE.

Homep TeruocyeTunka coBnagaeT ¢ HOMEPOM, YKa3aHHBIM IIPY MAPKUPOBKE TETUIOBBIYMCIIATEIIS.

MapkupoBKa 1 I0MOMpOBaHUE PYHKINOHAIBHBIX OJIOKOB TEIUIOCUETYHMKA - CM. pa3zien 1.2.
1.1.7 YnakoBka.

YnakoBka KaXJI0ro (yHKIHMOHAJIBHOTO OJIOKa TeIlocueTdHKa yka3aHa B pasnene 1.2. XpaHeHue
TEIUIOCYETINKOB B YITAKOBKE JTOJDKHO COOTBETCTBOBATH ycinoBusaM xpanenus 3 TOCT 15150-69.

1.2 Onucanue paboThl COCTABHBIX YaCTEH TEIJIOCYSTUHKA.

1.2.1 OOmue cBeacHUS.

Jlnst m3MepeHuss oObemMa M pacxojia TEIJIOHOCUTENSI B COCTaBE TEIUIOCYETUYMKA MPHUMEHSIOTCS
MEepBUYHbBIE MTPeoOpa3oBaTeIn B COOTBETCTBUU C TAaONULEH 2; JUId BBIYUCICHUS U MHAUKAIMHU TEIJIOBOU
SHEpruM, o0beMa TEIJIOHOCUTEINA, W3MEpPEHUs U HUHAMKAIMU TeMIepaTyp TEIJIOHOCUTENs, a TaKke
pPa3HOCTU TEMIIEPATYp TEIJIOHOCUTENS MpUMEHsETCA TemioBbuuciuTesib BTO-1K-M B KomIuiekTe ¢
TepmonpeoOpazoBarenssmMu conpotuBiieHus Pt 500.

1.2.2 TlepBuuHbie IpeoOpa3oBaTey.
1.2.2.1 Onucanue.

KoHCcTpyKIus: 1 MPUHIKI ASWCTBUS NMEPBUYHBIX MpeoOpa3zoBaTeiell oobema (pacxojia), MapKUPOBKa,
IUIOMOMpPOBaHUE, VIIAKOBKa IOAPOOHO TMPHUBEACHBI B NpWIaraeéModl K HHM 3KCIUTyaTallMOHHOM
JOKYMEHTAI[UH.

YciioBHBIC 0003HAYCHHS U ITApaMeTPhl IEPBUYHBIX MpeoOpa3oBaTeield pacxonaa (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 temnoBoi sHeprun BT3-1K-M.,

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

EBETnnaT
= BT3-1
—— BBIMHCAHTEAL TENAOBOR IHEPIHH

Puc. 1. Bnewinuii 6u0 u koncmpykyus mennogviuucaumens BTI3-1.

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

TexHuuecKre XapaKTePUCTHKH TEIUIOBBIYMCIUTENSI B KOMIUIEKTE C TEPMOINPEOOpa30oBaTEIIsIMK 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
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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 abCONIOTHOW MOTPEIIHOCTH TepMolpeoOpa3zoBaTesiel MpU H3MEPEHUU
temmepatypsl (t) coorBercTByroT Kitaccy B mo 'OCT 6651-94.

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

DJIEKTPOHHBIN HMHAMKATOPHBIA BBIYMCIUTENb TemioBoM »Heprun BTO-1K-M npennasnauen mis
WCIIOJIb30BAHUS B 3aKPBITHIX U OTKPBITBIX CHUCTEMaxX OTOIUICHHS U BOJOCHAOXKEHUS, B T. Y. OTKPBHITHIX
TynukoBbIX (cuctema ['BC kBaptup).

TenoBpIuKCANTENL C IOMOIBIO TEPMOIIPEOOpa3oBaTeseil u3mMepseT TeMIEepaTypy TEIJIOHOCUTENS B
MOJA0IIEM U 00paTHOM TpyOOTPOBOJIE U MOJYYaeT CO CUETYHKA, YCTAHOBJIEHHOTO Ha MOJAIOUIEM W/UIU
o0paTHOM TpyOOIIPOBOE, CUTHAJ, SBIISIONIUICSA QyHKIIMEH 00beMa BOJIbI, HA OCHOBAHUH YE€T0O ONPEICIsIeT
TEIUIOBYIO SHEPTUI0 JJSl 3aKPBITHIX (OTKPBITHIX) CHCTEM TEIUIOCHAOKEHUA. B TYMMKOBBIX OTKPBITHIX
CUCTEMAax, B OTIMYUE OT IMPOYMUX CHCTEM, TEIUIOBBIYMCIHUTENIb HCIONB3YETCS C  OJHUM
TepMoripeoOpa3oBaTesieM CONPOTHBICHUS (P 3TOM B TEIUIOBBIUMCINUTEIE HA MECTE BXOJA CHTHaja OT
BTOPOTO TEPMOIIPe0oOpa3zoBaTes JOJKHA ObITh YCTAHOBJICHA MTEPEMbIUKA).

Bce TemnoBbluMcnauTENM CHA0XKEHBI TaliMEpOM pEaJbHOTO BpPEMEHH, KaJeHJIapeM W BCTPOEHHOMN
namsateto EEPROM. Bcerpoennas nocrosiunas namsite EEPROM ciayxut juist moaaepkaHusi pacyeTHBIX
3HAYEHUH TEIJIOBOM SHEPruu, oObeMa TEIJIOHOCHTENs, YacoB paboThl, UMCia, Mecsla U roJa B cliyyae
BO3MOXHOIO pa3psga JUTHEBOW Oaraped, a Takke JUIsi XpaHEHUs AapXUBHBIX JaHHBIX II0
TEIUIONOTPeOIeHN 0. ApXUBallUA JaHHBIX MPOU3BOAMUTCA MO yacaMm ¢ IiyouHoi apxuBa 1024 4. u mo
cyrkam — 3a nocieanue 128 cyrok. Jlannsile B EEPROM oOHOBisIOTCS exedacHO. Bpemsi xpaHeHMs
nanHeix B EEPROM, npu otknrodeHuu nutanus, 5 jeT. [locne BOCCTaHOBIIEHMSI NMUTAaHUSA IO YHCIY,
MECSILY U T'OJly MOKHO ONPEJENINTh, KOTJa IPOU30LIIO0 OTKIOYEHUE TUTAHUS.

TemnoBerunciurenr BTD-1K1-M  o6mamaer BerpoeHHbiM  uHTepdeiicom RS232, 49ro nmaer
BO3MOYXHOCTb CHUMATh apXUBHBIE JJAHHBIE C TEIUIOBBIYMCIIATENS HEIOCPEICTBEHHO HA KOMIIBIOTEP Yepe3
nepexoannk 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 HHPOPMALIUH.

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

[IporpamMmupyemMble mapamMeTphl TETIOBBIYMCIUTENS:
1. ara.

2. Bpewms.

3. Bec ummynbca nmepBoro c4eTuynka BOJIbI.
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. Bec ummynbca BTOporo cyerdnka BOIbI.
. Bec ummysbca TpeTbero cueTymKa BOJIBL.
. Tum cucremsr (cm. Tadm. 8).
. Temnieparypa X0JIOAHOM BOIbI, HCIIOJIb3yeMast IS pacyeTa TEIUIOBOM SHEPTUH B OTKPBITHIX CHCTEMAX.

.2.3.3 MapkupoBKa U miIoMOUpOBaHUE TETIOBBIYMCITUTEIIS.
MapxkupoBka terosbranciautens BTO-1 conepxut:
- TOBAapHbIN 3HAK MPEANIPUATHS - U3TOTOBUTEIS;
- 0003HaYEHUE TEIUIOBBIYNCIINTEIIS,
- 3HaK YTBEP)K/ICHUS TUIIA;
- HOMEp TEIIOBbIYUCIUTENS;
- T0J1 UBTOTOBJICHMUS;
- TUII TEIUIOBBIYNCIUTEIS.
Ha tennoBsluncnuTeny, npoueanie NoBepKy, HAHOCUTCS OTTHCK MOBEPHUTENBHOTO Kieima. Mecto
HaHECEHMsI KJIeMa — KPETeKHbI BUHT NI€YaTHOM MJ1aThl TEMJIOBBIYUCIUTES.
Ha TpancnopTtHO# Tape MOJKHBI ObITh HAHECEHBl HECMBIBAEMON KPAcKOM, KOHTPACTHOW I[BETY Taphl,
OCHOBHbIE, JIONOJIHUTEIbHBIE U HH(popMannoHHble Haanucu 1o 'OCT 14192.

1.2.3.4 YnakoBka.

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

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

BapuanTs! BHyTpeHHel ymakoBku: 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 coorBerctBum ¢ TY 4213-900-03215076-99.

Crioco0 ymakoBKH, MOJArOTOBKa K YIAKOBKE, MOTPEOHTENhCKO-TPAHCIIOPTHAS Tapa, MaTepualbl,
MpUMEHseMble TpU YINaKOBKE, U TMOPSAOK pa3MeUIeHUs] JOJDKHBI COOTBETCTBOBaTh KOMIUIEKTY
KOHCTPYKTOPCKON JOKYMEHTAIIUH.

KoncepBamuss mpubopa npoBogutcss B cooTBercTBUM ¢ ['OCT 9.014 nmns rpynmbl  W3IEITHMA:
Beruuciutesib BTD-1 — I1 - I; BapuanTs! 3amutel - B3-10; BapuaHThl 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 BO3AYHIHBIM B ICPMETUSUPOBAHHBIX OTCCKaAX.

Bo BpeMs TpaHCHOPTHpPOBAHUS U MOTPY30YHO-PA3rPYy30UHBIX pabOT TPaHCIOPTHAsI Tapa HE JOJDKHA
MoABCPraTbCa pE3KUM yAapaM U MPIMOMY BOSI[@I‘/‘ICTBI/IIO aTMOC(i)CpHBIX O0CaJKOB M IIbIJIN.

1.2.4 TepmonpeoOpa3zoBartenu.
1.2.4.1 Onucanue.

TepMonpeo6pa30BaTeJH/I COIIPOTUBJICHHUSA ITPEACTABIISIIOT co0Ooit PE3UCTUBHBIC NATYUKU C OMHYCCKUM
COIIPOTUBJICHHUEM, UBMCPAIOMINUC TEMIICPATYPY TCIIJIOHOCHUTCIIA. HpI/IHI_II/IH pa6OTBI npeo6pa3013aTeneI7I
OCHOBaH Ha IpeoOpa3oBaHMU CHUTHaNA, (HOPMUPYEMOTO MOJA BO3ACHCTBUEM H3MEPSIEMOM Ccpeapl ero
YYBCTBUTCIIbHBIM 2JICMCHTOM, B HOpMHpOBaHHLIﬁ BHCKTpI/I‘-ICCKI/Iﬁ CHUTHAJI.

TepMonpeOGpasoBaTeJm B 3aBUCUMOCTH OT TCEMICPATYPbl TCIUIOHOCHUTCI HMCIOT OMNPCACICHHOC
OMHYECCKOC COMPOTHUBIICHUC, KOTOPOC npeo6pa3yeTc51 TCIUIOBBIYUCIUTCIIEM B 3HAYCHUC TCMIICPATYPhI HIIN
Pa3HOCTH TeMIlepaTyp, u3Mepsemsle B rpaaycax Llenbcus.

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

ITocne MMPOXOKACHUA MMOBCPKU HA KOMIIJICKT TCpMOHpCO6p&30BaTCHCﬁ, KOTOPBIC IIOBCPAIOTCA B IApPe
(,Z[J'IH YMCHBIICHUA NMOTPCHIHOCTU U3MCPCHUS PA3SHOCTH TeMHepaTyp), BBLIACTCA CBUACTCIILCTBO O IMTOBECPKE.
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Konceparus TepmonpeodpazoBarene mpoBoautcs B cootBeTcTBuM ¢ ['OCT 9.014-78 nns rpymmsl

uznenuit: - tepmomnpeoOpaszoBarenu — Il - |; BapmanTel 3ammtel - B3-10; BapmaHTbl BHYTpEeHHEH
yIakoBKHU: - BY-6.

2 UcnoJsib30BaHue MO HAZHAYCHHUIO.

2.1 DkcmryaTallMOHHBIE OTPAHUYEHHS.

MoOHTaX TEIUIOBBIYUCIHUTENS TEIUIOCUYETUHKA JIOJDKEH NPOU3BOJUTCS B 3aKPBITBIX OTAIUIMBAEMBIX
MOMEUICHUSAX C TEMIIEPATypoi OKpy»Karomiero Bo3ayxa ot + 5 °C 1o + 50 °C 1 0OTHOCHTEIHHOH BIIAKHOCTH
1o 80 %.

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

ITpu skcruryatanuu HEOOXOOMMO COOMIONATh CIEAYIOIINE OCHOBHBIE YCIOBHS, OOECIedMBaroIue
HOPMAJIbHYIO Pa0OTY 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 IKCIUTyaTallui He JO0IMyCcKaeTcs MPEeBbIIIEHNe MaKCUMAIbHON TeMIIepaTyphbl BOJIbI
(150 °C).

2.2 IloaroroBka TEIUIOCYETUYMKA K UCIIOJIb30BAHUIO.
2.2.1 Mepsl 6€30MaCHOCTH IIPH MOHTaXKE TEIUIOCUETYHKA.

besomacHocTh mpu MoOHTa)ke obecrieunBaeTcs TpPeOOBaHHUSIMH, YKa3aHHBIMU B PYKOBOJICTBE IO
AKCIUTyaTaIlii Ha COOTBETCTBYIOMINE MMPHUOOPHI.

2.2.2 O6BbeM U Mocae0BaTEIFHOCTh BHEIIIHETO OCMOTPa TETIOCUSTUHKA.
[Ipu BHETHEM OCMOTpE TEIJIOCUETYNKA JTOJDKHO OBITh YCTAHOBJICHO:
- COOTBETCTBUE KOMIUIEKTHOCTH TEIUIOCUETUMKA, YKa3aHHOU B HacTosieM PO;
- HAJIMYKE U TIEIIOCTHOCTH JACHCTBYIOIIHX TIIOMO;
- OTCYTCTBUC MECXaHHYCCKHUX HOBpC)KI[GHPIﬁ, BJIIUAKOIIINUX HaA pa6OTOCH0006HOCTL COCTaBHBIX YacTel
TCIIIOCYECTUMKA U SJICKTPUICCKHUX JIMHUU CBI3U MCXKAY HUMMU.
2.2.3 MoHTaX TEIUIOCYETUYHKA.

MoHTaXX CUYETYUKOB BOJBI, pacXxoaOMEPOB-CUCTYHMKOB, BXOAAINIMX B COCTaB TCINIOCUCTUHMKA,
OCYIIECTBIIACTCA B COOTBETCTBUHU C PYKOBOJACTBOM IIO 3KCILTyaTalliW Ha HCHOHBSyeMBIﬁ THUII an60pa.
2.2.3.1 MoHTaxx TepMoIripeodpazoBaTeseii COPOTHBICHUS.

MomuTtax TepMonpeo6pa30BaTeneI71 COIIPOTUBIICHUSA OCYIICCTBJIACTCA B COOTBECTCTBHUHU C
3KCHJIyaTaL[I/IOHHOI>'I I[OKYMCHTaLIHeﬁ Ha TepMonpeo6pa30BaTeJ1H.

MomunTax TepMonpeo6pa30BaTeneI71 COIIPOTUBJICHUA OCYILICCTBJIAICTCA B 33.H_II/ITHOI71 T'NJIB3C.
PeKOMCHI[yeMHﬁ HO,I[60p TUJIb3 JId TepMonpeo6pa30BaTeneI71 COIMPOTUBJICHHUA B 3aBUCHUMOCTH OT
IrameTpa 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

G1/2
98
@

o
2
2

==

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.

TepmornpeoOpa3oBaren CONPOTHBICHHS CIIEIyeT MOHTHPOBAaTh CHMMETPUYHO K OCH TpyOOTpoBOAa
(cM. puc. 3) HISHTHYHBIM CIOCOOOM Kak Ha MOJAroIeM, TaK U Ha 00paTHOM TpyOompoBoe (HarmpuMmep, B
oTBOJIe TpyOHrI). Takum 00pa3oM, UCKITIOUYAETCS BHECEHUE TOTIOJHUTENbHBIX OTPEITHOCTEN.

I'unb3bl TEpMOTIPpEOOpa3oBaTeseli COMPOTUBIICHUS TODKHBI MOHTHPOBATHCS B MATPYOKax (CM. puc. 2),
MPUBAPUBACMBIX K TPYOOTPOBOY, W JTOJDKHBI OBITH PacCIoJIOKEHBI Ha TPYOOTpPOBOJE TakK, YTOOBI BOJA
OMBIBaJIa UX 10 BCEH UIUHE.

AXTUBHasg 4acTb TepMoOIpeoOpa3zoBaTesnell COMPOTHUBICHUS [OJDKHA OBITh pacroJioKeHa IO OCH
TpyOompoBoaa. Crneayer oOecrneyuTh JAOCTaTOYHO MeCTa IS 3aMEHbl TepMONpeoOpa3oBaTee
COTPOTHUBIICHUHN W UX THIIB3.

TepmonpeoOpa3zoBaTen  CONMPOTUBICHHUS]  HEMOCPEICTBEHHO B MPHUCOCTUHUTENSX  JIOJKHBI
MOHTHPOBATHCSI MEXKY OTCEKAIOIIUMH KpaHaMHU.

Yacte oTpe3ka TpyOONpoBOJa B MECT€ MOHTa)xa CIeAyeT H30JUpOBaTh, YTOOBI HMCKIIIOUUTH
JIOTIOTHUTENbHBIE MOTPEIIHOCTH u3MepeHus. M3onauus nomkHa ObITh Tak chopMHpoBaHa, YTOOBI OBLI
obecreyeH JeMOHTaXK TepMOIIpeoOpa3oBaresiell COMpPOTHBIICHHUS (CM. prc. 3).

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

Ter10BBIYNCIINTEID MMpCaAHa3HAYCH JIA HACTEHHOU YCTaHOBKH. OH JOJDKCH paclioJiaraTtbCsa B
y,Z[O6HOM JJIA CHATUA nokKas3aHuii mecte. Ero MOXHO PasMCCTUTD B 3allIUTHOM HIUTKEC (HH_[I/IKG),
3aKpbIBAEMOM OT AOCTYIIA TIOCTOPOHHUX JIUII.

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

2.2.3.3 MoHTax 3JI€KTPHUUECKON CXEMBI.

MoHTaX SIEeKTPOTPOBOJIOB JOHKEH BBIMOIHATHCS TIIATEIHHO, KBATH()HUIIMPOBAHHBIM MEPCOHAIOM.
O6a TepMonpeoOpa3oBarensi CONPOTUBIICHHS, a TAK)KE CUCTYMK BOJBI C JATYMKOM UMITYJIbCOB CHAOXKEHBI
IBY)KWIBHBIMH COEIMHUTENBHBIMU TpoBoJdamMu JuMHOW 2 M. IlpoBoma TepmomnpeoOpa3oBareneii
COTPOTHBIICHUS HE MOTYT OBITh YKOPOYEHBI.

JlnvHa mpoBOJOB TepMompeoOpa3oBaTeNnell COMPOTUBICHUS MOXKeT ObITh yBenuueHa no 10 M mpu
YCIOBUHU, 4YTO OYAYT HCIOJIB30BaHbl Y/UIMHSIONIME MPOBOJAa Uis Tapbl TepMmorpeoOpa3zoBareneil ¢
UJIEHTUYHBIMU XapaKTEPUCTUKAMH U OJJMHAKOBOW JJIUHBI.

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

(a) cmocoOBI MOHTaXka TepMOIIpeoOpa3zoBaTesyiei COMPOTUBIICHNS,;

(0) coenuHUTENBHBIE MTATPYOKH TTPeoOpa3oBarTeell COMPOTHBIICHUS JIJIsl YCTAHOBKH IEPIICHIUKYIISIPHO
K OCH TpyOOIIPOBO/A;

(B) mox yriom 45° k ocu TpyOOIIpoBO1a.

2.2.4 TlpaBuna U MOPsAA0K MPOBEPKHU TEILIOCUETUMKA MEPE IKCILTyaTaluen

(ommpoGoBaHue).

Hepezl HavaJIOM SKCILIyaTaluuu HeO6XO,Z[I/IMO 3arporpaMMHUpOBaTh TCIIJIOBBIYUCIIUTEIID mmbo ¢
IIOMOIIIBIO HK, fj5 (810) BPYYHYIO, HCIIOCPCACTBCHHO Ha O6’LCKT€, rac OH 6y,HeT HUCIIOJIb30BAThHCA.

3ateMm HYKHO IPOBCPUTH MPABUIIBHOCTL MOHTaXa B COOTBCTCTBHUU C PD Ha cocraBHBIE YacTH
TCIJIOCYCTUYH KA.

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

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

TermnocueTunk HaYMHAET pa60Ty C MOMCHTA OKOHYaHHsA BCCX MOHTa)XHBIX onepaunﬁ K Hayaljia
UPKYJIAIUA TCIINIOHOCUTEIIA. OHpO6OBaHI/Ie TCIJIOCUCTYHKA ITPOBOIAT B pa60‘II/IX pPeKUMaAx, IMpU KOTOPBIX
HU3MCEPACMBIC TMAPaAMCTPbl HAXOJAATCA B HNPCACIaX AHUAIIA30HOB, YKA3dHHBIX B PO mna TCIIJIIOCUYCTYUK, B
YCIOBUAX Yy3JIa Y4YCTa TEIIIOBOM OHCPIUH. B CUCTCMY MNOJANOT TCIUIOHOCUTCIIb W KOHTPOJIMPYIOT IIO
MOKAa3aHUSAM TEIUIOBBIUUCIUTENS 3HAYCHUS TEIIOBOM OHEpPruu, 06’BCMa, pacxonaa, TEMICPATYpbl U
Pa3HOCTU TEMIICPATYP.

TeriocueTynk CUUTAIOT pa60TOCHOCO6HBIM, CCJIN BBIINOJHAKTCA ycCJ10BuUs pa6OTOCHOCO6HOCTI/I
Ka)KHOﬁ €ro COCTaBHOM YJaCTH, IIOKAa3aHUSA KOHTPOJIMPYCMbBIX IIapaMETpPOB pacxola, TEMIICpATypPbl U
Pa3HOCTHU TEMIICPATYP YCTOI>'I"IHBBI U HaXOIATCd B MPEACIaxX AUAIla3OHOB HOKaSaHHﬁ, YKa3aHHBIX B P9, a
MOKa3aHUA 3HAUCHUN TEIIOBOU OHCPruu U OG’BCMa YBCIIMYUBAKOTCA B HapaCTArOCM HNOPSAAKE.
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CxeMbl M3MepeHHs TEIIOBOM 3Hepruu TernoBsrurcanteneMm BT -1K-M npenacrasiens! 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 DKcryaTaluus TEIIOCYETUHKA.

2.3.1 OOuue naHHbIE.

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

- T'Kar; °C; m%; kWh (B mauHo# Mommbukarmu $yHKums He neronssyercs); 1; 2; 3; ERR.
Htoro — 8 cuMBOJIOB.
HasxaTtue npaBoii KHOTIKH IpUOOpa BBI3BIBACT ClieAyoNIy 0 HHAuKauio Ha JXKK-muciee (cm. 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 TynukoBoi cuctembl ['BC.

HaskaTue 1eBO KHOTIKH MPUOOPA BBI3BIBACT CiieAyolyto nHaukanuio Ha KK-nucmiee (cum. 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 YyCTaHABJIMBACTCA TOJIBKO HA 3aBOJIC-U3TOTOBUTECIIC.

2.3.1.1. ApxuBanus JaHHBIX.
Wcnonb3yeTcs apxuBaiys 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 nomomu nporpammel BTO
WNJIA apxuB Oyner uMeTh TOT ke BUI, 4To U B moaudukanuu BTI-1K. A B cronluax c JAaHHBIMH,
KOTOpble HE HHAWLUPYIOTCS TeroBeruuciutensMu BTD-1K-M (o6bem mpu Temmeparype Oouiblie
ycraHoBJIeHHOH, TemmniepaTypa ['BC, anekrposneprus mno tapudam 1 u 2) OyayT 3anuchiBaThCS HYIH.

2.3.1.2. Ilponienypa ycTaHOBKH IMapaMeTPOB.
TenaoBpIYUCINTEIID nporpaMMupyeTCsd Kak CcO cBOEH KIIaBUaTYpPbI BPYUYHYI0, TdK 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 MpOLEAYpY YCTAaHOBKHM IapamMeTpoB HEOOXOAMMO YCTaHOBHUTH JKaMiiep «YCT» B
nosioxxenue 1 (cM. puc.5).

YcTraHOBKA MapaMeTPOB BPYYHVIO.

Jl71s BX0/1a B peKUM YCTAaHOBKHU MapaMeTPOB BPYYHYIO HEOOXOAUMO yIepKUBATh 00€ KHOTIKU
BBIYHCITUTEINS B TEUCHUE 5 CeKYHI HaxaThIMu. [Ipu 3TOM Ha sKpaHe OyaeT oToOpakaThCs HAAHChH
«PYUYH YCT», a HIKHSS 9acTh JUCIUIEs OYAET 3amoiaHsIThCs ranoykamu. [1o okoHYaHuH 3amoTHeHUs
JKpaHa raJIOYKaMu, BBIYMCIUTEIb IEPEXOJUT B PEKUM PYUYHOM YCTAHOBKH ITAPaMETPOB.
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B sToMm pexnmMe n3MeHEeHNnEe TapaMeTpoB MIPOU3BOAUTCS NIPABOM KHOMKON « P>, a JIEBON « A» —
MIEPEKIIIOUEHUE MEXY PEIaKTUPYEMbIMU NTapaMeTpaMu. BoIxo U3 pexuma peakTUpOBaHUS IPOUCXOAUT
110 OKOHYAHHUHU IIPOJIUCTHIBAHUS IIapaMETPOB, IIPU 3TOM Ha JUCILIEH BBIBOAUTCS CUMBOII « — », BCE
M3MEHEHHSI COXPAHSIOTCS U MPUOOP MEePEXOTUT B HOPMATIbHBIN pekuM MHAUKauu. Ecnu Huuero He
HaXuMaTh Oosiee 50 ceKyH/, MPOU30MIET aBTOMATHUECKUI BBIXO]] U3 IPOIIEIyphl YCTAHOBKH 0€3
COXpPaHEeHUs U3MEHEeHUI.

YcTraHoBKa napaMeTpoB PH NOMOIIH KOMIIbIOTepa.

YcranoBka TpedyeMoii koHpuryparuu nprudopa Mpou3BOAUTCS MpH oMo nporpammsl BTO NJIA
U IIPU YyCTAHOBKE JPKaMIlepa TEIUIOBBIYUCINTENS «Y CT» B nojioxkeHue 1 (cm. puc.5).

[Tocne coemunenns BTO-1K-M uepes nuntepdeiic RS232 i RS485, cnexyer 3amycTuth nporpammy
BTO UJIA. BeiOpaB TpeOyemble BU U TapaMeTpPhbl CBSA3H Ha HUKHEW MaHENH [TPOrpaMMbl U HaXKaB KHOIIKY
«Homep/Tum» Ha BepxHel MaHesu, IPOBEPUTh HAIMYHME CBSI3U TETJIOBBIYMCIUTENS C KOMIIBIOTEPOM U
MTOCMOTPETH 3aBOJICKOM HOMEP M TUI MOJKIIOYEHHOT0 TeruioBpruncnurens. Haxas kHonky «CocTosiHuE»
Ha BEpXHEH MaHesu, MOXHO TOCMOTPETh COCTOSIHUE MPUOOpa B HACTOSIIUA MOMEHT (KOJIMYECTBO
SHEpPruM, TEMIIEpaTypy B MOJAIOIIEM U 00paTHOM TpyOOIpoBOJax, HaOpaHHbIE 0OBEMBI, KOJ| OIIMOKN).
HaxaB KHOTIKY « ApXUBBD» Ha BEpXHEH MMaHEeIH, MOKHO IIPOCMOTPETh CYTOUHBIE, YACOBbIE U PA3HOCTHBIE
apXUBHBIEC JaHHbIE TEIUIOBBIUMCIUTENS. J[J151 CMEHbI KOHQUTypaluu clieyeT Ha)KaTh KHONKY
«Konpurypanus» (0To6pa3utcst KOHPUrypalys B JaHHBIM MOMEHT) Ha BEpXHEH NaHeNn, U3MEHUTh B
OKOIIIKaX MpOTpaMMbl TUI CUCTEMBI, Beca UMITYJIbCOB, Temmneparypy XBC (TOIbKO 17151 OTKPBITBIX THUIIOB
cucrem). Jlanee cneayeT HaxkaTh KHOMNKY «3anuch ¥ », B OTKPBIBLIIEMCS IIepedHe KOMaH/, BEIOpaTh
«KoHpurypamus» u noATBEpAUTH HaYalIo Mpoliecca CMEHbl KOH(UTYpalluy TETIOBBIYUCTUTENS.

Jlnst monmyuenus 6osee moapoOHo# nHpopMarmm o padote ¢ mporpammoit BT NJIA crnenyer
IIPOYUTATh PYKOBOJICTBO IO MOJIB30BAHUIO ITPOrpaMMOil, HaxkaB KHOTIKY «? - [TomoIb» Ha BepxHen
MIAHEJIH TPOrPAMMBI.

VYcranaBnuBaeMble NapaMeTpbl M BO3MOXKHbIE BapHaHThl UX oToOpaxeHus Ha JKK-unauxarope
npudopoB BTO-K-M npencrapiiens! B Tabmmie 12.

Tabauua 12.

ITapameTpbl Bo3moxkHbIe 3HAYEHUS U MHAUKALMS HA Tpudope
1. JlaTta 88.88.88 (umcno/mecsiy/rom)
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 Bo3M0XHO niporpaMMHOe TiepekitoueHue Ha mpotokoi ModBus RTU,
naHHast QyHKIH TO3BOJISIET HHTerpupoBath Temiocyetynk B SCADA-cuctemy ¢ nomnepsxkkoit ModBus.

CeteBoii HOMep oToOpaXkaeTcs Ha AUCIUIee prdopa B BHJIE

n0-00123  mns cranmapTHOTO MpOTOKONA TerocyeTynkoB 3A0 «Termtomep» TM-cranaapt

nl—_ 245 ans nportokosa ModBus RTU

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

245 - anpec ModBUS ycranaBiuBaeTcs OTIACIbHO B Auana3oHe ot 1 jo 247. [Ipu oOparuenun K
npudopy ¢ agpecom 0 KOMaHIy BOCIPUHUMAIOT BCEe MPUOOPHI BHYTPHU CeTH (IIMPOKOBEIIATE IbHAS
MOCBIIKA).

BHUMAHME! Ilocne npozpammuposanus napamempos menioebluuciumes cjiedyen nepecmasumas
oxncamnep «Ycmy 6 nonodxcenue 0.

Haznauenne konTakToB KiieMMHEKa TerioBsrunciutens "BTO-1 K-M" npuseneno B Tabnuie 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 HMHAWUKAILIMA BCEX OCHOBHBIX IMAapaMETPOB, BbI3BIBACMbBIX npaBoﬁ
KHOIKOM TemoBeIunciIuTenas. Ho Ipru 5TOM BCC IMApaMCTPbl PACCUHUTHIBAOTCA W HWHAWULUPYIOTCA B
OTACIIBHOM PETUCTPE (OH ABTOMAaTHYCCKH O6HYJ'I$ICTCH Ipu BBOAC B PCKUM HOBCpKI/I). KpOMC 3TOTO,
TCIUIOBAA SHCPIrUusA MHAULOUPYCTCA C 0OIBIINM PA3PCHICHUCM. Pacuer mapamMeTpoB IMPOU3BOAUTCA B TOM
CHUCTCMC, HAa KOTOPYIO 3alIpOrpaMMHUPOBAH TCIIJIOBBIYHUCIUTCIIb.

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

Bce ycraHoBKM, TeKymiue OaHHbIe, a TaKXKe JaHHbIC APXHBOB TEIUIOBBIYUCIUTENS MOTYT OBITH
nepeanbl Ha MEePCOHANBHBIM KOMITBIOTEP WJIM JAPYTHE YCTPOMCTBA MO MOCIIENOBATEILHOMY HHTEpdeicy
JIBYMsI CIIoco0amMu:

1. Yepes pazbeM Ha 00Kk0BO# cTeHke - uHTEepdeiic RS232 (COM mnoprt) - TEMIOBBIYUCIUTENS (CM. PHUC.
5) - tompko B Mmoaubpukamusax BTD-1K1-M. B stom ciydae TCIUIOBBIYMCIUTEIb IMOAKIIOYACTCS K
KOMITIBIOTEPY C MOMOUIbIO CIIELMAIBHOTO OITopa3BsizaHHOro mnepexoannka KBTD u Hynb-moaemMHOro
Ka0ensi, KOTOpBIE TIOCTABIISIOTCS 110 OTACIBHOMY 3aKa3zy.

B cnygae orcyrcTBus y KommbioTepa (HoyTOyka) maTepdeiica RS232, pekomenayeTcs HCOIb30BaTh
kouBepTop USB-COM.

2. Yepe3 BwigeneHHyro auHHIO - 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 Kabessh 00beUHEHO B
o01yro ceth. Kabenp moKIII04aeTcs: K TEIUIOBBIYUCIIUTENIO Yepe3 KIIEMMHBIH COSAUHUTEINb (CM. prC. 4).

Ilepen MoHTak0M NPUOOPOB B CHMCTEMY AUCTAHLIMOHHOIO cHopa MH(OPMALMH HACTOSATEIHbHO
PeKOMeHAyeTCsl MOJYYUTh [IONOJHUTENbHYI0 HH(OpManu B Clyxkde TeXHHUYECKON NOAJAepPKKH
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 TEMJIOCYETYHKA.

3.1 OO0ume HoJI0KEHU.

Bo Bpems skcruryaTanuu TEIUIOCUETYMK HE HYXKJIAeTCs B 0COOOM yxoae W peryiaupoBke. [lpu
HpaBI/IJ'II)HOM MOHTAXE " 3KCHJ'IyaTaHI/H/I MOXET pa6OTaTI) B TCUCHHC MHOI'mX IJICT 663 ITIOJIOMOK.
OO0cny>xMBaHWE€ OCHOBAaHO Ha CHATHHM IOKa3aHWUM, MPOBEPKE MPABHJIBHOCTA COCIWHEHHS W COCTOSHHS
ANEKTPUYECKUX MPOBOIOB.

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

3.2.1 Koxasl ommoOoK.

Bo Bpems skcrutyaranuu temioBeiancinTesib BTO-1K-M cam yka3piBaeT Ha MHAMKATOPE C TOMOIIBIO
KOJJa HEWCIIPaBHOCTEH, B KaKOM U3 Y3JI0B TEIUIOCUETYMKA WJIM €ro MNOJKIIOYEHHUSIX MOSBUIACH
HEUCIPABHOCTb.

[Ipy HaNMMYUM SKCIUTYyaTallMOHHBIX HapyIICHWH Ha WHAMKATOPE IMOCTOSHHO WHAMIMUPYETCS CIEL.
cumBoJI «EIm», cam ko1 ommOKu MOKHO MPOCMOTPETh, HAKUMas MIPaBYI0 KHOMTKY TEIUIOBBIYMCIUTENS 10
MOSIBJICHHSI COOTBETCTBYIOIIEro napamerpa (cM. tadiu. 9). [lepeueHb BO3MOKHBIX HEHCIIPABHOCTEH yKa3aH
B Ta0uie 14.

[Ipn HanMuuu OJHOBPEMEHHO HECKOJIBKHX OIIMOOK, COOTBETCTBYIOIINE KOJbI OIMIMOOK CYMMHUPYIOTCS
JUI OTOOpaXKeHUsl Ha UHUKATOPE.

3.2.2 Texaudeckoe 00CIyKMBAHHUE MTEPBUYHBIX ITpeoOpa3oBaTeeii.

Texnuueckoe o00OcTyXUBaHWE 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, HE00XO0JAWMO OOpaTuThCs Ha
HpEANPUAATUE-U3TOTOBUTEIIb.
Bce onepanuu MokeT BBINOJHATH TOJAbKO KBAJIH(GUIHMPOBAHHBIN NIEPCOHAJI.

(epbucksi pasvey bamapeuka
Pasbem RS485 gy

KeMMHAaa Ko/ao00ka

aamyuxkob

Lxamnep Tlob”
[xamnep "Ycm”

Paszvem RS237

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

3.3 IloBepka TenuocyeTymKa.
HpI/I BBIITYCKC M3 ITPOU3BOACTBA BCC TEMJI0CUETIYNKH oABECPIrar0OTCA nepBHquﬁ IMOBEPKE.
HepHOﬂquCKOﬁ MMOBEPKE MOABECPraroTCs TCHJIOC‘-IéT‘-II/IKI/I, HaxoAAMmuruecs B SKCILTyaTalluu.
CocTaBHBIE YacTH TENJIOCUYETUMKOB noABCpPrar0oT IOBCPKE OTACIBHO C TMNCPHUOANYHOCTBIO,
YCTQHOBJICHHOH /17151 (PYHKIIMOHAIBHBIX OJIOKOB.
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BreouepenHoil moBepke IMOABEPrarOT TEIIOCUETYMKH, HAXOIAIIMECs B JKCIUIyaTallMM, B Ciydae
yTpaThl JOKYMEHTOB, IOJATBEPXKAAIOMINX TMPOXOKJICHUE NEPBUYHON MM TEPUOJUYECKON IOBEPKH,
MOBPEXJICHMH TOBEPOYHOTO KieliMa, IUIOMO, Hecymux Ha cebe MOBepUTENbHbIE KiIelMa WU
HEYIOBJIETBOPUTEIBHOI paboThI mpubdopa.

[To ucreyennu cpoka JEHCTBHSI MOBEPKHU BCe (PYHKIMOHATIBHBIE OJIOKH TEIUIOCUETUNKA MOIBEPratoTCs
MEPUOINYECKOI MoBepKe. DTa omnepanus JOJDKHA OBITh MPOBEICHA TAKXKE B CIIydae HapyIICHUS IJIOMO
MOBEPHUTENST HA COCTABHBIX YaCTSAX TEIUIOCUETYMKA, a TaK)KE€ BO3MOXKHOW 3aMEHbI OaTapew, MHUTAIOMIeH
TETUIOBBIYMCITUTEIb.

[ToBepka QyHKIIMOHAIBHBIX OJIOKOB TETIOCYETYMKA MTPOU3BOJIUTHCS COTJIACHO METOJMKHU MOBEPKH HA
(byHKIMOHATBHBIE OJIOKU:

MOBEpKa TETJIOBBIYMCIUTENCH TPOU3BOJUTCS B COOTBETCTBHH C METOAMKON TOBepkH ~MeToanka
MOBEPKH BBIYMCIUTENS TeIu10Bo sHeprun BTO-1 termnocuérunka CT 10” MIT 4218-016-18151455-2002;
MOBEpKa TepMOIIPeoOpa3zoBaTeseil COMPOTUBICHHUS TPOU3BOANTCS B COOTBETCTBUH C pasnesioM «lloBepkay
nacnopra 4213-900-03215076-98 I1C «Komrurekt TepMonpeoOpazoBaresieit conpotuBiieHus Pt500.

Mex1noBepOYHbIN HHTEPBAJ TEIIOCUETYMKA — YETBIPE TOJIA.

Ha ocHOBaHMH TOJIO)KUTENBHBIX PE3YJIbTATOB TIOBEPKH (YHKIMOHAIBHBIX OJIOKOB BBIIACTCS
CBHU/ICTEIILCTBO HA TEIIOCUYETYIHK.

4 TpaHcOpTHPOBAaHNE U XPAHEHUE.

VcemoBug TPAHCIIOPTHPOBAHUA TCIIOCYCTUUKOB JIOJIKHBI COOTBETCTBOBATH YCIOBUAM XPAHCHUA 110
I'OCT 15150-69.

TennocueTynky TPaHCIIOPTUPYIOTCS BCEMU BUJAMU TPAHCIIOPTA B KPBITBIX TPAHCIOPTHBIX CPEACTBAX
B COOTBCTCTBHHU C ITPpaBUJIaAMH, )IeﬁCTBYIOIHI/IMH Ha KaXX/I0M BUC TPAHCIIOPTa.

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

Cpok npeObIBaHUS TEMIOCYETYUKOB B YCIOBHSIX TPAaHCIOPTUPOBAaHUA He Ooiee 3-X MecsLeB.

5 I'apaHTHiiHBIE 00513aTEJILCTBA.

[TpeanpusaTHE-U3rOTOBUTENb TAPAHTHPYET COOTBETCTBUE TEIUIOCYETINKOB TPEOOBAHUAM
TY 4218-016-18151455-2006 mpu coOit0eHUN YCIOBHM XpaHEHUs, TPAaHCIOPTUPOBAaHUS, MOHTaXa U
IKCIUTyaTalllu.

FapaHTPIﬁHBIfI CPOK SKCIITyaTalluu TCINIOCYCTYHNKA COOTBETCTBYCT l"apaHTHfIHI:IM CpoOKaM,
IIPUBCACHHBIM B ITACIIOpTax Ha KAXAYIO COCTABHYIO YaCTh TCIINIOCUCTYHKA OTACIIBHO.

BHUMAHME! Ilepeo 3anyckom wu3denusn 6 IKCHaAyamayur) 6HUMAMENbHO O03HAKOMbMECh C
PYKo6oocmeom no kcniayamayuu. Hapywenue mpebdosanuit 3mozo 0oKymenma e1euem 3a coooi
npekpauwienue apanmuiinoix ooazamenvcme neped Ilokynamenem.
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