POCCHMCKASI ®EJIEPALIUA

NA)IENOOMEP

www.teplomer.net

TEINNJOCYETYUK
CT 10

PYKOBOACTBO ITIO OKCIINIYATAIIUA

P93 4218-016-18151455-2006
(Moguduxamusa CT 10 K)

r. MbITHIIH
2006r.



PD 4218-016-18151455-2002

Conep:xxkanue
1 OMMACAHME M PABOTA  ....oooiiiiiiiiiiiiiiiiie e, 3
1.1 Onucanne U padoTa TETMIOCUETU MK  .......oourtennteenteenntennaeanneenneeanneenneeaneennes 3
1.1.1 Ha3HAYCHUE TETITIOCUCTUIMKR . ..uuventeenneeeneenneenaeenneeanneenneenneeeseenneeenneennens 3
1.1.2 XapaKTEePUCTUKU TETITOCUCTIIKR . .uuvvenreeneenneenneennneenneennneenneenneeanneenneenns 3
1.1.3 COCTAB TEIITOCUCTUIKA . uuveeneeennaeeneeenneenaeenneenneeenseenaeeeneeenneeaneeenneenneeans 4
1.1.4 YCTpOUCTBO M PA0OTA TETUIOCUCTUHMKA  +.vvneeenteeneeeenaeenneennneenneenneeanneenneennenn, 6
1.1.5 CpencrBa usmepeHuss, ”HCTPYMEHT U MPUHAMTIEIKHOCTH  «.venueneenneaneanneaneanaenne. 6
1.1.6 MapKUPOBKA U TUIOMOUPOBAHIME  ..euueeentennteenteenneeeneeenneeanneeneenneeanneenneennns 6
L R A 1 00 - P 6
1.2 Onucanne padoThbl COCTABHBIX YACTEH TEMIOCUECTUHMKA  ....ovvennienninenneennennennn.. 6
| B 0103117 (S 3= 1S (<) 1. 6
1.2.2 TICpBHYHBIC TTPEOOPABOBATEITHL . ..vvevveetveeeeneenteensenseneeneenneeneensaaneaneenseaneens 6
1.2.3 BeraucrmuTelib BT -1 oo e 7
1.2.4 TepMOTIPEOOPABOBATEITHL  +..vvnteeeteenteene et eneeenteeneeanaeeaeenneeeeeenneeaneeenns 10
2 UCTTIOJIB3OBAHUE ITO HABHAYEHHIO ........ ..., 10
2.1 DKCIIIYATAIMOHHBIC OTPAHMYCHMS  ..ounutinnttetnteeetee ettt e eaneeeaneeeaaneeennn, 10
2.2 T1oAroTOBKA TEMJIOCYETYMKA K UCTIOIB30BAHMED  .....ovteennteeeneeeeanneeeannneeannne. 10
2.2.1 Mepbl 6€30MaCHOCTH MPU MOHTAXKE TETUTOCHETUMKA  ..uvvveneesenreenneeenneenneennnanns 10
2.2.2 O06beM | MOCIe0BATEIIBHOCTD BHEIITHETO OCMOTPA TETNIOCUETUUKA  .o'vvveenvennnnn... 10
AR I\Y () § 2V 9 (30 01 (0 T0e (i e 17 0 P 10
2.2.4 IlpaBuia v NOPSAOK MPOBEPKH TEIJIOCUETUHKA NIEPE]] IKCILTyaTaluei
(0] 1700 LR103= 21 17 ) I 14
2.3 DKCIIYATANMSA TEITIOCHETUMEKA  ...outttntetenttteentteeatteeaeeeenaeeeaneeeenanaeeanns 15
2.3.1 OOIIHE TAHHBIE ...ttt e et e et et e e e e e e e e e e 15
3 TEXHUYECKOE OBCHYX KUBAHHUE TEIVIOCYHETUUKA .................c..oe.l. 19
R 0 103117 3 1 (0 0 0 G 19
3.2 Texunuyeckoe 00CJAY:KMBAHUE COCTABHBIX YACTEH TEMJIOCHETYHKA .........covnnnnn.. 19
RIVAN B L0eY113 €0} 1105 (o7) U 19
3.2.2 Texuuyeckoe 00CTyKUBAHNE IEPBUYHBIX PEOOPAZOBATEICH  ....evvvneeneineanannne 19
CRCI I 01):753 ) 0 T 00 1 A (10 (o i 0 O 21
4 TPAHCIIOPTUPOBAHUE U XPAHEHME ...................ooviiiiiiiiiiiieeeeaee 21
S TAPAHTUHMHBIE OBSIBATEJIBCTBA ........ooooiiiiiiiiiiiiieeeeeeeeeeeeeeen, 21



PD 4218-016-18151455-2002

Hacrosimee pykoBOJICTBO 1O 3Kciulyatanuu (B JaibHeimeM P3J)  sBiaseTcs JOKYMEHTOM,
yIOCTOBEPSIOLIMM  TapaHTUPOBAHHBIE  W3TOTOBUTEIEM OCHOBHBIE IapaMeTpbl U TEXHUUYECKUE
xapakrepuctuku temocuerunka CT 10 ¢ BweluncnuteneM temnoBoi sHeprun BTO-1. Kpome toro, PO
MO3BOJISIET O3HAKOMHUTBCSI C €ro0  COCTaBOM, YCTPOMCTBOM W TNPHHOMIIOM pPaboOThl, paboToit
(GYHKIMOHATBHBIX OJIOKOB TETNIOCYETUNKA, a TAKXKE YCTAHABIUBACT MPaBUJIA HKCIUTyaTaI[iH B BEBIOPAHHOM
pEeXUME U3MEPEHUSL.

[Tepen Hauamom pabOThl HEOOXOAMMO BHUMATEIHHO 03HAKOMHUTHCS C HACTOSIINM PD.

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

B cnywae mepenaun TemocyeTdymka Ha JPYroe HpeanpusITHE WIM B JApPyrue MOJApa3AeieHHs 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 TeriocueTunkKa.

Temnocuetunk CT 10 (B manbpHeHlIeM TEIUIOCUETYHMK) MpeJHA3HAUYEH Ui HU3MEpPEHUs U ydeTa
TEIUTOBOM SHEPTHH (KOJIMYECTBA TEIJIOTHI), TapaMeTPOB U pacxojia (00bemMa) TEIUIOHOCHTENSI B CHCTEMax
TEIIOCHA0XKEHHUS.

1.1.2 XapakTepuCTUKHN TEMJIOCUETUHKA.

TerurocdeT4rK IPOU3BOINT:

- BBIYMCJICHUE U MHIUKAIMIO TeIoBoM sHepruu, ['Kau;

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

- U3MEpeHHEe M MHIUKALHWI0 TEeMIEepaTypbl U Pa3HOCTH TEMIIepaTyp B MOJAIOUIEM M OOpaTHOM
TpybompoBoaax, °C;

- U3MEpeHHe TeMIIepaTypbl B TPyOONpOBOJIie, HA KOTOPBIM yCTAaHABIMBAIOT 3-HMil CUETUYUK BOJBI, MPHU
TOM TNOKa3bIBaeTcs JBa 00bEMa 1o 3-emy cu€Tuyuky (mpoiienmuii o0bEM BOABI U 00BEM BOJIBI C
TEeMIIEpaTypOi BBIIIE, YeM 3aliporpaMMupoBanHasi), °C;

- U3MEPEHUE U UHIMKALIUIO BpEMEHHU paboThl TEIJIOCUETUHKA, Y;

- BBIYHMCIICHUE U UHJIMKALIUIO JIEKTPUYECKOM SHEPruu (MpH MOIKIIOUEHUN K CYETUUKY
AIIEKTPOIHEPTUU C AUCTAHIIUOHHBIM BBIXOJIOM);

- mepuoin4yeckoe (PUKCHUpoBaHHE MAPAMETPOB BO BHYTPEHHEHN SHEPreTUYECKH HE3aBUCUMOM MaMsATH;

- mepeAavy JaHHbBIX 110 uHTepdeiicy RS232, RS485.

YcioBus SKCIUTyaTallMK TEMJIOCYETUHKA:

- TeMIiepaTypa OKpyxaromiero Bosayxa, °C - ot + 5 o + 50;
- OTHOCHUTEJIbHAS BIAXKHOCTB, %0 - ot 30 mo 80;
- atMocdepHoe naBieHue, klla - or 84 o 106,7.

XapaKTepI/ICTI/IKI/I TCIJIOCUYCTYHKA YKAa3aHbI B Ta6J'II/II_[e 1.

Tabnuuya 1.
Tennonocurensb Bopa no CHullI 2.04.07-86
Jlnana3oH Temmneparyp temioHocurens (t), °C 1-150 *
Jlnana3oH pazHOCTH Temneparyp TemnoHocutens, °C 3-145 *
JlaBiienue BojbI He Ooiee, MIla 1,6
Hanpsoxenue nuranust auTreBoil 6arapeu, B 3,65
PabGoTtocnocoO6HOCTE OT 0JTHOM OaTapeu, JeT 5
VY CcH0BHBIN 1UaMETp cUeTurnKa, MM 15-+250
JIMama3oH H3MEPEeHHs PACcX0a, M /4 0,012 + 1200
Knacc ToyHOCTH TIpU U3MEPEHUH TEIUIOBON SHEPTUH T10 Kiace C
I'OCT P 51649-2000 mpu At ;=3 °C
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[Ipeneinsr nomyckaeMoi OTHOCUTENIBHON OTPELIHOCTH IIPU 1o
nu3Mepenun oobema (Qt<Q< Qmax), % -
[Ipenens gomyckaeMoii a0COTIOTHOM MOTPEIIHOCTH TEIUIOCYETUUKA 119
IIpY U3MEPEHUHU TEMIEPATypsl TerioHocurens, °C -
CpenHuii Cpok ciryObl HE MEHEe, JIeT 12

* - B 3aBUCUMOCTHU OT JMara3oHa TEMIIEpaTyp TEIUIOHOCUTENS MOTYT ObITh IMPHUMEHEHBI pa3JInyHbIE
TUIIBI IEPBUYHBIX TIpeoOpa3oBarTenell pacxoa.

TermnocyeTynk OTHOCHUTCA K BOCCTaHABIMBAEMBIM, PEMOHTHPYEMBIM, MHOTO(])YHKIIMOHAIBHBIM
U3IETIUSM.
TennocueTynk U3roTOBJIEH B COOTBETCTBUH C TEXHUYECKUMH ycioBusimu TY 4218-016-18151455-2006.
1.1.3 CocraB TemiocueTyuka.
e [epBUYHbIE peoOpa3zoBaTeNn pacxo/ia (pacxoqOMepPhI-CUETUYNKH ), UMEIOIINE UMITYJIbCHBIN BBIXOI;
e rerwioBblyrcauTenbs BTO-1 (B nanpHeieM TemIoBbIYUCINUTEND);
e TepMmorpeoOpa3oBaTeny COPOTUBICHUS;
TemocueTynky, B 3aBUCUMOCTH OT TUIIOB IpeoOpa3oBaTesneil, UMeIoT MOJIEH, YKa3aHHbIe B Ta0nuie 2.

Tabnuuya 2.
Tun nepBUYHOIro NpeodpazoBareis
Moaeanb Oo6bema Ne B
(pacxona) Tocpeectpe Temnepatypb

TaxomeTpudeckuii
CT 10-T1 BCT 23647-02
CT 10-T2 BCTH 26405-04
CT 10-T3 ETHI 13667-96
CT 10-T4 MTHI 13668-96 Kommnekr
CT 10-T5 TOM 211 24357-03 TepMoIpeodpazoBarenei
CT 10-T6 TOM 212 24357-03 COIPOTHUBJICHHUS C

YabTPa3ByKOBOii xapakrepuctukamu Pt 500 no
CT 10-Y1 ULTRAHEAT 92912-02 I'OCT6651-94

2WR
JIeKTPOMArHUTHBII

CT 10-01 BCDO 32075-06
CT 10-02 Mactep®noy 31001-06

TemnoBbluMCANTEI, TPUMEHSAETCS B KOMIUIEKTE C TEPMOIPEoOpa3oBaTeIs MU COMPOTUBICHUS,
U3MEPSIONIMMHU TEMIIEPATYPy TEIJIOHOCUTEINS M TEMIIEpaTypy B JIOMOJHUTEIBHOM TPYOOIIPOBOJE, a TAKKe
Pa3HOCTh TEMIIEPATyp TEMJIOHOCUTENEH.

Tennoerunciaurens BTO-1 umeer crienyroiee o003HaUYEHNUE:

BT>-1 K__

12
[To3uuwms 1 - BBIXOJ TaHHBIX:

1 - RS232 (anextposneprus)

2 - RS485 (anexTposneprust)

3 - RS485 (cuetunk BojibI V4)
(ITpumep 3anucu: BTO-1K2)

IIpumeuyanue: B MoaupUKaIMAX ¢ Tiepeaayeil JaHHbIX yepe3 uHTepderic RS232 TerioBeIYUCIUTEND
MOJIKJIIOYAeTCs K KOMITBIOTEpY uepe3 crienuanbHblii kadens KBTD, 3aka3piBaeMblil OTACIBHO.
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[Tpu 3aka3e TemIocyeTYNKa T0JHDKHO OBITh YKa3aHO:
- YCIIOBHOE 0003HaUeHUE TeriocueTanka u Homep TV,
- YCIOBHOE 0003HAaYEHUE CYETUYMKOB, PACXOIOMEPOB-CUCTUNKOB,;
- KOJIMYECTBO TepMoInpeoOpa3oBaTeeH.
TennoBbIYUCINTENE MOYKET HCIOJIB30BATHCS B PA3IMYHBIX KOH(MUTYpAIUSIX, KOTOPbIE MOTYT OBITh
ONpEJENICHbl 3aKa3YUKOM «BPYUYHYIO» IMPU MOHTa)X€ TEIUIOBBIYMCIUTENSI HAa OOBEKTE, C IIOMOIIbIO
nporpammaoro  obecriedenus [10  BTD, pmocrymHoro Ha  caiitax  Www.teplomer.net wu
www.teplovodomer.ru (st BT3-1 K1, npu 31oM BhrunciuTens noainodaercs kK [IK ¢ moMorsio kadesst
KBTO, mnocraBisemMoro mno OTIENbHOMY 3aKa3y), WIA MPEeANpUATHEM—U3TOTOBUTEIEM 110 3asBKE
3aKa34yMKa.
[Tpu 5TOM IOJIKHBI OBITH JOTIOJTHUTEIEHO YKA3aHbI:
- TUIIl CUCTEMBI TEIUIOCHAOKEHUS;
- TeMIepaTypa XOJOJHOW BOJBI B CiIydyae MCIOJb30BAaHUS TEIUIOCYETYUMKA B OTKPBITOM cUCTeMe
TEIJIOCHAOKCHMS,

- 1IeHA BBIXOJHBIX UMITYJIbCOB CUETYMKOB BOJIbI U AJIEKTPOCUETUYHUKOB (3HAYEHHS BECa UMITYJIbCa
MpUBEACHBI B Ta0MIIE 3);

-  pacmoJIo)KeHHe Ha NpsIMOM MJIM O0OpaTHOM TpyOOmpoBOAE€ B Cllydyae HCIOJIb30BaHUS
TEIJIOCYETUHKA B 3aKPBITHIX CUCTEMaX TEIIOCHA0XKEHNUS;

- HEoO0XOJMMOCTh y4eTa AJIEKTPOIHEPIHH 10 IBYM TapudaMm u BpemeHa neiictBus Tapudon (st K1,
K2);

- Hanuuue (QYHKIUM [PEeKpalieHUs BBIYUCIEHUS O00beMa TEIJIOHOCUTENs TMpU CHUKEHHUH

temreparypbl 'BC Hmke 3amporpaMMHpOBAaHHOTO 3HAYEHMSI M BEJIMYMHA 3TOTO 3HAUECHUS (JUIs

K1, K2).
Tabnuua 3.
O06o3Ha4eHHne 3HavyeHne MMITYJIbCA

1 1;10;100;1000

2 1;10;100;1000

3 1;10;100;1000

4 200-2000 nmn/xBTu ¢ marom 50
(msa K3) (1;10;100;1000)

Ilpumep 3anucu mennocuemuuxa npu e2o 3aKasze:
CT 10TI TVY 4218-016-18151455-2006.

- BTO-1 K2.
- Cueruuk Boabl BCT 25 *, nena ummynsca 10 1. TY 4213-200-18151455-2001.
- Tepmonpeodpazosarenu Pt-500 (kommiekt 2 mT). TY 4213-900-03215076-99.

* - B 0003HAUEHNH CUYETYHKA BOJBI umbpa, YKa3aHHasd MOCJEe €ro Tuila, COOTBETCTBYCT YCIIOBHOMY
ANaMCTPY JaHHOT'O CYHCTYUKA.

KoMmiekTHOCTh MOCTaBKH TEINIOCUCTUHKA J0JDKHa COOTBETCTBOBATH Ta6J'II/ILIe 4,

Tabnuuya 4.
HaunmeHoBaHue | O0o3HaueHHE | KoanuectBo
CocTaBHBbI€ YACTH, IOCTABKA KOTOPHIX HEe OrOBapPHBaeTCs 3aKa30M
Temnocuerunk CT10. PykoBoacTBo no P 4218-016-18151455-2006 1
skcruryararuu (Moaudukaius CT 10 K)
Temnocuerunx CT10. [Taciopr I1C 4218-016-18151455-2006 1

Beraucnurens temnosoit sueprun BTO-1
Beruucnurens TemioBoit sueprun. Iacmopr I1C 4218-016-18151455-2006
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CocTaBHbIE YACTH, IOCTABKA KOTOPbIX OrOBAPHBAETCs 3aKA30M

[TepBuuHbIi peoOpazoBateb (cori. Tadi. 2)
TepmonpeoOpazoBatenu conporuBieHus Pt 500

CoriacHO TeXHUUYECKOI

[Tporpammuoe o6ecnieuenue (I10) CoracHo

OKYMEHTAIIU! HA COCTABHYIO
Ka6ens KBTD AOKIM ancn, Y 3aKazy

3KCHJIyaTaIII/IOHHa$I JOKYMCHTAallUA Ha
COCTaBHBIC 4YaCTHU

1.1.4 YcTpoiicTBo 1 paboTa TEMI0CUETUHKA.

[IpuHMn paboThl TEIIOCYETYMKA COCTOUT B U3MEPEHUH pacxo/ia (00beMa) BOIOCUETUMKAMHU, & TAKKE
TeMIIepaTyp TEIJIOHOCHUTEIS TepMOIpeoOpa3oBaTeIsiMU B MOJaromeM U (M) oOpaTHOM TPyOOTPOBOIax
CHCTEM TEIUIOCHAOKEHHSI, W TOCICIYIOIIEM OIpPECICHUN TEIUIOBOM JSHEepruu, oObeMa W JPYrux
napamMeTpoB TEIUIOHOCUTESI TyTeM 00PabOTKH PEe3yJIbTATOB U3MEPEHHI BBIYHCITUTEIIEM.

B 3aBucmMocTH OT 3aKasa BI)I6I/IpaeTC$I TUII BBIYUCIUTCIIA, a TaKXKE KOJIMYCCTBO CUCTUHMKOB H
TepMonpeoOpa3oBatenell, 00ECNeUnBaIONINX  OINpENeNeHNEe  TEIJIOCYETYMKOM  BCeX  TpeOyeMBbIX
mapaMeETpoOB. Breraucnourenn UMeIOT aBTOHOMHOE MUTAHNUE OT JTUTHEBOM 6aTapeH.

1.1.5 CpenctBa n3aMepeHusi, UHCTPYMEHT U IPUHAAJIC)KHOCTH.

[Tpu MoHTaXxe TIEPBUYHBIX MPEOOpPa30BaTENCH TPUMEHACTCS HHCTPYMEHT M 000py/JI0BaHKe, YKa3aHHOE

B PO Ha HuX.

1.1.6 MapkupoBka u TIOMOMpPOBaHUE.
Howmep TemocueTunka coBnagaeT ¢ HOMEpOM, YKa3aHHBIM TP MapKUPOBKE TEIJIOBBIYUCITUTEIS.
MapxkupoBKa u IioMOMpoBaHue (PYHKIIMOHAIBHBIX OJIOKOB TEIJIOCUETYHKA - CM. pa3aen 1.2.

1.1.7 YnakoBka.
VYmakoBka KaxJI0oro (PyHKIIMOHAJIBHOTO OJOKa TEIUIOCYETYHMKA yKa3zaHa B paszaene 1.2. XpaHeHue
TEIJIOCYETUYUKOB B YITAKOBKE JTOJDKHO COOTBETCTBOBaTh ycinoBusM xpanerus 3 'OCT 15150-69.

1.2 Onucanue pa60T51 COCTaBHBIX YaCTEM TEINIOCUECTUYHKA.

1.2.1 OOume cBeneHus.

Jlis u3MmepeHuss o0bemMa M pacxoja TEIUIOHOCUTENS B COCTaBe TEIJIOCYETUYMKA MPUMEHSIOTCS
MepBUYHbIE MTPeoOpa3oBaTeIr B COOTBETCTBUU C TaOIMIEH 2; A BHIYMCICHUS U MHIUKALUU TEIUIOBOM
SHEpruM, oO0beMa TEIUIOHOCUTEINS, OJCKTPOIHEPIHH, H3MEPEeHHUs U HHIUKALUA TEeMIEparyp
TEIJIOHOCHUTETIS, a TAK)KE PAa3HOCTU TEMIIEpaTyp TEIJIOHOCUTENSI TPUMEHSETCS TEIIOBBIUYUCIIUTENb
BTD-1K B koMmIiekTe ¢ TepmoripeodpaszoBaresiMu corpotuBieHus Pt 500.

1.2.2 TlepBuuHbIle mpeoOpa3oBaTEN.
1.2.2.1 Onucanwue.

KoHcTpykiust 1 mpuHIMT IEHCTBUS IEPBUYHBIX MpeoOpazoBaTelneii o0bema (pacxoaa), MapKHPOBKA,
IUIOMOUPOBAaHUE, YIIAKOBKA TOJAPOOHO TPHUBEICHBI B TpHJIAraeMol K HHUM 3KCIUTyaTalldOHHOM
JTOKYMCHTAIIHH.

YcnoBHble 0003HaYeHHS U TapaMeTphl IEPBUYHBIX MpeoOpa3oBaTeneld pacxona (00beMa) yKazaHbI B
TabauIe 5.

Tabnuua 5.
Tun nepBuyHOro YciaoBHbIN M 6
npeobpazosaTes Hamerp, JAuana3on n3Me3peHml aKCHMAJILHAS pz:> ouasi
pacxoma Ty, MM pacxona, Mm/4 Temmneparypa, °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
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ULTRAHEAT 2WR 20-100 1,2-120 130

BCO 15-300 0,02-2500 150

Mactep®noy 15-150 0,006-750 150
N3mepsiemass cpenma - BoJa C TEeMIepaTypold, YKa3aHHOW JJIsi KaXJAOTO0 THUIA CUETYUMKOB

COOTBCTCTBCHHO B Ta6J'H/IH€ 5.
1.2.3 BeiuucnuTens TemioBon sHeprun BTO-1.
1.2.3.1 Onucanue.

BHemHuii BHJ TETJIOBBIYMCIUTEINS, PACIONOKEHHE OPraHOB YIPABICHHUS M AJIEMEHTOB KPETUICHUS
IIpe/ICTaBJIeHbl Ha puc.l.

6

=om~ann= (G4l

BT3-1 =

—— BBIMHCAHTEAL TENAOBOM IHEPIHH —

4

Puc. 1. Bunewnuit 6uo u Koncmpykuyus menosviuuciumens BT3-1.

O0o03Ha4yeHus:
1 - Kopmyc Bbraucnurens 4 - TepMOBBOABI
2 - )KK-unaukarop 5 - [IpoymmHbI It KpeIIeH!s! K CTEHe
3 - KHonku ynpaBieHus 6 - [leTsin KperieHns: BEpXHEW KPBIMIKH K HUKHEH 4acTH

Texnuyeckre xapaKTEepUCTUKHU TETNIOBBIUMCIUTENS B KOMILIEKTE C TepMONpeoOpa3oBaTeNsiMU yKa3aHbI
B Ta0nuie 6.

Tabnuya 6.

V3mepsiemast BelM4MHA - TEIIOBAsi SHEPTHsl ['Kan
KomnuecTBo 3Hayammx OUpp HA HWHIUKATOPE OTCYETHOTO 8
yCTpoO#cTBa

IleHa enHMIBI MITAJIIIETO pa3psiaa No Temneparype Bojsl, °C 0,01
IleHa eMHMIBI MITAJIIIETO pa3ps/a MO pa3HOCTH TeMmeparyp, °C 0,01
Ilena umnynbca, JI/uMn 1-1000
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[lar u3MeHEeHHsI [IEHbI UMITYJIBCA, JI/UMIT 0,1
Lena EAMHMIEL MIAIET0 paspiia 1o 00BbeMy TETJIOHOCHUTEIIS 0001 - 1
(BoaBI), M '

Ilena eqMHUITBI MITAIIETO pa3psia o TermaoBoi sHeprun, I'Kamn: 0,01
Jlnana3zoH U3MepeHus BpeMeHH paboThl, yac o1 0 10 99999
[Ipenen JIOITYCKaeMOM OTHOCHUTEJIBHOM MOrPEUTHOCTH

BBIUMCIIUATEIS TIPU U3MEPEHUH TEIUIOBOM SHEPTUU B yKa3aHHBIX

JMana3oHax pa3HOCTH TeMieparyp, %

3°C<At<20°C +1
20°C <At<150°C 0,5
[Ipenen nomyckaeMoi aOCOTIOTHON MOTPEITHOCTH BHIYHCIATEIS

TP U3MEPEHUH Temnepatypsl, °C 10,3
Jnana3on u3mepenus remneparyp, °C 1+150
Jlnana3oH u3MepeHus pasHOCTH Temmepatyp, °C 3-145
Bec BurumcinTens, Kr 0,5+0,01
["abaputHbIle pa3mMepbl, MM 90x115x%55
Hanpspkenne nuranus TuTHEBOH Oatapen, B 3,6
Crenenp 3aUTHI KOPITyca OT IBUIM U BJIarx IP 65
VYcnoBus KCITyaTalyu:

- TEMIIEpaTypa OKpyKarouero Bo3ayxa, °C +5 ++50
- OTHOCHTEJIbHAS BIIAYKHOCTH BO3/IyXa He Ooee, % 80

- atMocdepHoe naBieHue, klla 84 +106,7
VYcnoBus XpaHEeHUsI COOTBETCTBYIOT I'OCT 15150-69

[Ipenenbr momyckaemMoil aOCOJIFOTHOM TOTPEIIHOCTH TepMolipeoOpazoBareneid Mpu H3MEpPEHUH
temmepatypsl (t) coorBercTByroT Kitaccy B mo 'OCT 6651-94.

1.2.3.2 YcrpoiicTtBo u pabota TeruoBberaucautens BTO-1.

DJIEKTPOHHBIA HMHAUKATOPHBIA BBIYMCIUTENb TEIUIOBOM »Hepruu BTO-1 mnpenHasHauen mid
UCIOJb30BAHUS B 3aKPBITBIX U OTKPBITBIX CUCTEMAX OTOIUICHMS U BOJIOCHAOXKEHMs, B T. 4. OTKPBITHIX
TynukoBbIX (cuctema 'BC kBaptup).

TennoBbraucINTEND C MOMOLIBIO TEpMOIIPeoOpa3oBaTesiel U3MeEpseT TeMIepaTypy TEIUIOHOCUTENS B
MOJIAI0IIEM M 0OpaTHOM TPYOOIIPOBOJIE U IOJIy4aeT CO CUETYMKA, YCTAHOBJIEHHOI'O Ha MOJAIOLIEM W/WIIH
oOpaTHOM TpyOONpOBOE, CUTHAI, SIBJIAIOLIMICA (PyHKIMEH 0ObeMa BOIbl, HA OCHOBAHUU YET0 OIpeJeseT
TEIUIOBYIO SHEPrHI0 JJIS 3aKPBITBIX (OTKPBITBIX) CHUCTEM TEIUIOCHAOXKEHUsA. B TYNHMKOBBIX OTKPBITHIX
CUCTEMAX, B OTIWYUE OT MPOYUX CHCTEM, TEIUIOBBIYUCINTEIb HCIOJB3YETCS €  OJHUM
TepMonpeoOpa3oBaTesieM CONPOTUBICHUS (IIPU 3TOM B TEIUIOBBIYMCIMTENE HA MECTE BXOJa CHTHala OT
BTOPOTO TEPMOINPE0OpazoBaTes 10JKHA ObITh YCTAHOBJICHA MIEPEMBIUKA).

JlononHUTENbHON  (YHKIUEH  TerIOBBIYMCINUTENS ABJIAETCS M3MEPEHHE TEMIIeparypbl B
TpyOOIIpOBOJIE, HAa KOTOPbII yCTaHOBJEH 3-i CUETUMK BOJIbI M BBIYUCICHHE JABYX 3HaU€HUH 00bEMa BO/BI
(o6béMa BOJBI MpOIIEAIIEro 4epe3 TpyOoonmpoBoa U 00bEMa BOABI C TeMIepaTypoill BbIlle, YeM
3aIpOrpaMMHPOBAHHAS).

Bce TtemoBblunciuTen CHaOXEeHBI TaliMEpOM pEANbHOTO BPEMEHH, KaJleHIAapeM M BCTPOCHHOM
namaTel0 EEPROM. Bcerpoennas nocrosiHHas namats EEPROM cinyxut uid noaaepkaHus pacueTHBIX
3HA4eHUH TEIUIOBOW 3HEpruu, o0beMa TEIUIOHOCHTENs, 4acoB pabOThl, YMCIA, MECsIa U roja B ciydae
BO3MOKHOTO paspsiia JMTHEBOW OaTapew, a Takke Ui XpaHEHHs AapXWUBHBIX JAaHHBIX IO
TEIIONOTPEOICHUI0. ApXUBAIMS JaHHBIX MPOU3BOIUTCS MO YacaM ¢ IiiyOmHoW apxuBa 1024 4. u mo
cyrkaMm - 3a mnociennue 128 cyrok. Jlanusie B EEPROM o6HOBIsIOTCA exedacHO. Bpems XpaHeHHs
nanHeix B EEPROM, npu otkntodeHuu nutanus, S5 jet. [locie BocCcTaHOBIEHUS MUTAHUS 1O YUCHY,
MECSIY U TOJly MOYKHO OIIPEAETUTH, KOIAa MPOU30ILIO OTKIOYEHUE TUTaHUS.

B remoBeruncnutensx BTO-1 K1 u K2 npenycmoTpena MHAMKanus noTpedIeHHOMN 3J€KTPO3HEPTHH
no JByM Tapudam - JHEBHOMY UM HOYHOMY, YTO TIO3BOJIIET MOTPEOUTENIO OCYILIECTBISATh
COOTBETCTBYIOIIYIO OILIATY.
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Termnmoseruncuren BTO-1 K2 u K3 o6manator BcTpoeHHbM uHTEpdeiicom RS485 | uro nmo3Bosser
00BETUHATH OOJIBIIIOE KOJIMYESCTBO MPUOOPOB B CAUHYIO CETh JJISi OPraHU3aIllUi CUCTEMbI TUCTAHIIMOHHOTO
cbopa uHpOpMaIIH.
TenaoBBIYUCIUTEIN UIMEIOT aBTOHOMHOE MUTAHUE OT JIMTUEBOW Oarapeu, Mo3BOJIAIOIICH 00SCICUUTh
paboTty mpuOOpoB 63 3aMEHbI AIIEMEHTA TUTAHUS JI0 5 JIeT.
[Tporpammupyembie TapaMeTphl TEILIOBBIYHCITATEIIS:

. Hara.

. Bpems.

. Bec nmmysnbca nepBoro c4eTymka BOJIbI.

. Bec nmmynbca BTOpOro cueTdyrka BOJIbI.

. Bec nmmysnbca TpeTbero cueTymka BOJbl.

. Bec numnynsca anexrpocuerunka (g K1, K2) nin Bec nmnynbsca uerBepToro cuetdnka Bojsl (a1 K3).
. Hannuwme aByx tapugos no anekrposnepruu (A K1, K2).

. Bpems BeTymuienust B nelictBue nepsoro tapuda Ha snextposHepruto (g K1, K2).

. Bpems BcTyruienust B aeficTBre BTOPOTo Tapu(da Ha 3JIEKTPOIHEPTHUIO B CIydae HaIUuus JBYX Tapu(doB
(mns K1, K2).

10. Tum cuctemsl (cM. Tab. 9).

11. Temneparypa X0J01HOM BOJbI, MCTIOIb3yeMasi [yl pacueTa TeIJIOBOM SHEPTHUHU B OTKPBITHIX CUCTEMAX.
12. Heo0GXxomuMOCTh OTpaHHUYCHHs pacdera o0beMa ropsdeid BOJIbI B 3aBHCUMOCTH OT €€ TeMIIepaTyphl
(mns K1, K2).

13. Temmeparypa, TpH KOTOpOW NpPEKpaIlaeTcs pacdyeT ropsyeid BOJABl B CIydae HEOOXOIMMOCTH
OTpaHWYEHUS pacdera ee 00beMa, 3aaBaecMoil mpeapiaymumM napamerpom (s K1, K2).

1.2.3.3 MapkupoBKa u IJIOMOUPOBAHNE TETUIOBBIYUCTUTEIS.
MapkupoBka TeroBerauciautenss BTO-1 cogepxur:
- TOBapHbIN 3HAK MPEANPHUATHS - U3TOTOBUTEIS;
- 0003HaueHUE TETIOBBIYUCIIUTES,
- 3HAK YTBEP)K/ICHUS TUIIA;
- HOMEp TEeIJIOBBIYUCITUTEIS;
- TOJ1 UBTOTOBJICHHUS;
- TUII TEIUIOBBIYMCIUTETIS.
Ha temoBsluncnuTeny, npoueamnie noBepky, HaHOCUTCS OTTHCK MOBEPUTENBHOro Kieiima. Mecto
HaHECEHMs KJIeMa - KPEeMneKHbIM BUHT IJIaThl MUKPOIIPOIIECCOpa.
Ha TtpancnopTtHOii Tape MOKHBI ObITh HAHECEHBl HECMBIBAEMON KPAacKOM, KOHTPACTHOU I[BETY Taphl,
OCHOBHBIE, JIOTIOJHUTEIbHBIC U HH(pOopMarmoHHbie Haanucu mo 'OCT 14192.

1.2.3.4 YnakoBka.

Koncepanus npubdopa npoBoautcs B cootBerctBuu ¢ ['OCT 9.014 st rpynnbl U3AeNuid CUSTUHK
BCT (BCTH)-1-3; Beruucaurens - - I

BapuanTst 3amutsi: cuetunk BCT (BCTH) B3-15; Berunciurens - B3-10;

BapuanTsl BHyTpenHeill ynakosku: cuetuuk BCT (BCTH) - BY-0, Beruucnutens - BY-6.

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

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

VYnakoBka TepmoripeoOpaszoBareneii B coorserctBuu ¢ TY 4213-900-03215076-99.

Cnoco6 ymakoBKHM, MOJArOTOBKAa K YIMAKOBKE, MOTPEOUTENLCKO-TPAHCIIOPTHAs Tapa, MaTepuasbl,
IpUMEHsIeMble TIPU YINAKOBKE, W TMOPAIOK pa3MEIIeHUs] JOJDKHBI COOTBETCTBOBATH KOMIUIEKTY
KOHCTPYKTOPCKOM IOKyMEHTALMH.

KoncepBamuss npubopa mnpoBoautcs B cooTBerctBuu ¢ ['OCT 9.014 s rpynmnsl  U3AeIUi:
Bbruuciutens BT3-1 - 111 - [; Bapuantst 3amuTs! - B3-10; BapuanTsl BHyTpeHHeH yrakoBku: - BY-6.
1.2.3.4 ITpaBuia XxpaHeHUs U TPAHCIIOPTHUPOBKH.

XpaHeHue TeIUIOBBIYMCIUTENS JOKHO OCYIIECTBIIATHCS B CKIIAJCKUX MOMELICHUSAX MPU OTCYTCTBHU

B HMX IIBUIM, N1aPOB KUCJIOT, LIEJIOYEN M arpeCCUBHBIX I'a30B B COOTBETCTBMU C YCIOBMSMM XpaHEHMs 3
I'OCT 15150-69.

OO ~NOoO Ol WwN -
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TpaHcriopTHpOBaHUE TEMJIOBBIYUCINUTENSL MOXKET OCYILECTBISATHCS BCEMHM BUJIAMU TPAHCIIOPTA, B TOM
4lCJIe BO3AYIIHBIM B FEPMETU3NPOBAHHBIX OTCEKAX.
Bo Bpemst TpaHCTIOPTUPOBAHHS M TOTPY304YHO-PA3rPy30YHBIX pabOT TpaHCIOPTHAS Tapa HE J0JDKHA
M0JIBEPraThCs PE3KUM yapaM U MPSMOMY BO3JICHCTBHIO aTMOC(HEPHBIX OCAIKOB H IBLIH.

1.2.4 TepmonpeoOpazoBartenu.

1.2.4.1 Onucanue.

TepmomnpeoOpazoBaTey COMPOTUBIICHUS MPEACTABISIOT OO0 PE3UCTUBHBIC TATYUKU C OMUYECKHM
CONPOTHBIIEHUEM, HU3MEpSIOIINE TeMileparypy TeroHocurens. llpunnun paboTbl mpeoOpazoBaresneit
OCHOBaH Ha MpPeoOpa30BaHMU CHUTHANA, (HOPMUPYEMOTO TIOJA BO3ACHCTBHEM H3MEPSIEMOU Cpeapl €ro
YyBCTBUTEJIbHBIM JIEMEHTOM, B HOPMUPOBAHHbIHN 3JEKTPUUECKUIN CUTHAIL.

TepmonpeoOpa3zoBaTenu B 3aBUCUMOCTH OT TEMIIEpATypbl TEMJOHOCUTENST UMEIOT OIpPENIENIEeHHOE
OMMYECKOE COMPOTHUBIIEHUE, KOTOPOE MPeoOpazyeTcs TEMIOBBIUNCIUTEIEM B 3HAUEHUE TEMIIEpaTyphl WU
Pa3HOCTH TEMIIEpATyp, u3MepsieMble B rpaxycax Llenbcus.

JlaTuuky U3MepSI0T TEMIEPATYPY TEIIIOHOCUTEIIS.

[Tocne mpoxoxaeHNs MOBEPKH Ha KOMIUIEKT TePMOIIpeoOpa3oBareseil, KOTopble MOBEPSIIOTCS B Mape
(17151 yMEHBLIEHUS MOTPEUTHOCTH U3MEPEHUSI Pa3HOCTH TEMIIEPATYP), BBIAETCS CBUJIETENIHCTBO O TIOBEPKE.

Koncepsarus TepmonpeobpazoBareneit mpoBoautcsi B cootBeTcTBUU ¢ [[OCT 9.014-78 niis rpynmsl
u3zienuii: - repmonpeoodpazoBarent - |1 - |; BapuanTel 3amuTe! - B3-10; BapuaHThl BHYTpEeHHEH YIaKOBKHU:
- BY-6.

2 Ucnoan30BaHue M0 HA3HAYEHHIO.

2.1 DkcrmyaTallMOHHBIE OTPAHUYEHUS.

MOHTaX TEIUTOBBIYMCIUTENS TEIJIOCYETYHKA JIOJDKEH IMPOU3BOJAUTCS B 3aKPBITHIX OTAIUIMBAEMBIX
MMOMENIEHUSAX C TeMIIEPaTypol OKpykarotiero Bo3ayxa oT + 5 °C 1o + 50 °C 1 0OTHOCUTENHHOM BJIIAKHOCTH
1o 80 %.

OrpaHuyeHHs 1O MOHTAXY CUYETUYMKOB  BOJBI, PacXOJOMEPOB-CUCTYMKOB B HMX TEXHHUECKOU
JTOKYMCHTAITHH.

[Ipu skcruryatanuu HEOOXOIUMO COOJIOAATH CICAYIOIIME OCHOBHBIC YCIOBHS, OOCCIICYHBAOIIIC
HOPMAJIbHYIO pa0OTy TEIUIOCUSTUNKA!

- KOJIMYECTBO BOJBI 32 MECsAI, pacxolyeMoe Ha OOBEKTHI, HE JOJDKHO IPEBBINIATh 3HAYCHUIA,
YCTaHOBJICHHBIX B PD c4eTYHKOB (pacxo10MepOB-CYETUYHKOB);

- OKCIUTyaTalys CYeTYNKA Ha MAaKCUMAIILHOM PacXoJie OIycKaeTcst He 0ojiee 1 U B CyTKH,

- B ITPOIIECCE IKCILTyaTAIIMU HE JIOMYCKAETCS MPEBBIICHIHE MAKCUMAIBHOM TEMIIEPATypPhl BOJIBI
(150 °C).

2.2 TloarotroBka TEMJIOCYETYHKA K UCIIOJIb30BAHHUIO.
2.2.1 Mepsbl 6€3011aCHOCTH IIPU MOHTAXKE TEIIOCUETYUKA.

beszonacHocTh IIpxu MOHTAXKC o0ecrieunBaercs Tpe6OBaHH${MI/I, YKa3aHHBIMH B PYKOBOJACTBEC IIO
OKCILTyaTallui Ha COOTBCTCTBYIOIIUC HpI/I60pLI.

2.2.2 O06beM U nocaea0BaTEIbHOCTh BHEIIHETO OCMOTPA TEIIOCYETUHKA.
HpI/I BHCIIHEM OCMOTPE TCINIOCUCTYNKA JOJIZKHO OBITE YCTaAHOBJICHO:
= COOTBETCTBUEC KOMIIJICKTHOCTHU TCIIJIOCUCTUYHMKA, YKaBaHHOﬁ B HACTOAIIEM P9,
- HAJINYHUEC U LCIIOCTHOCTD HeﬁCTBYIOIHHX HJ'IOM6;
- OTCYTCTBUC MCXAaHUYCCKUX HOBpG)K,Z[CHPIfI, BIIMAOINIHUX Ha pa6OTOCHOCO6HOCTB COCTaBHBLIX YacTel
TCIUIOCUCTYHKA U SJICKTPUUCCKUX JIMHUM CBSI3U MCXKIY HUMU.
2.2.3 MoHTaX TEIUIOCYETUHKA.

MoHTaX CUETUMKOB BOIBI, pPacxXoAOMCPOB-CUCTUMKOB, BXOIAIIHWX B COCTaB TCIJIOCUYCTUMUKA,
OCYIICCTBIIAACTCA B COOTBETCTBUU C PYKOBOJACTBOM II0 3KCIUTyaTalluy HA HCHOHBSy@MLIﬁ THUII an/I60pa.
2.2.3.1 MonTax TepMoIipeodpazoBaTeaei COpOTUBICHUS.

MoHTax  TepMmomnpeoOpa3oBareneil  CONPOTUBIECHUS  OCYIIECTBIISICTCS B COOTBETCTBUH  C
HKCIUTYaTallMOHHOM JOKyMEHTAIMel Ha TepMONpeoOpazoBaTeIu.

10
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MonTtaxx TepMorpeoOpa3oBaresieii  CONPOTHBICHUS  OCYLICCTBISECTCS B  3alIMTHOM  THIIb3E.

PekoMeHayemblii TOMO0Op THIB3 IS TepMOIpeoOpa3oBaTeNieii COMPOTHBIICHUS B 3aBHCHUMOCTH OT
JMaMeTpa TpyOonpoBoAa yKa3aH B TabmuIe 7.

Taénuua 7.
YcaoBHblii auamerp TpyGonposoga | AY | mm 15-25 32 -80 100 -150 | 200,250

Janna ruas3 L MM 34 84 134 174

2 THIb3a

G1/2
98
@

1

2 (=
15
TepMonpeoOpa3zoBaTesu MPsIMOTO 3 mnarpybok
noaxiarodeHus, L=27,5mm, 75MM. : ol o <
—] U ~
5 ol s .3

TepMoIipeoOpa3oBaTelu Il MOHTaXa
B THb3ax, L=45mmM.

Puc. 2. Tepmonpeobpazosamenu conpomueieHus.

TepmormnipeoOpa3oBarenu COMPOTUBIICHUS CIEIyeT MOHTUPOBATh CHMMETPUYHO K OCH TPYyOOIpOBOA
(cM. puc. 3) UASHTUYHBIM CIIOCOOOM KakK Ha MOJAloIIeM, TaK U Ha 00paTHOM TpyOompoBoie (Hampumep, B
otBojie TpyOBI). Takum 00pa3oM, UCKITFOYAETCS BHECCHHUE JOTOJHUTEIBHBIX TIOIPEIITHOCT CH.

I'unb3bl TEpMOTIpEOOpa3oBaTesiell COMPOTUBIICHHS JOJKHBI MOHTHPOBATHCS B MATPyOKax (CM. puc. 2),
MPUBAPUBACMBIX K TPYOOIPOBOIY, W JIOJDKHBI OBITH PACIOJIOKEHBI HAa TPyOONpPOBOJAE TaK, YTOOBI BOJA
OMBIBAJIa MX 110 BCEH JJTUHE.

AKTHBHasI 4acTh TepMOTNpeoOpa3oBaTelicii COMPOTHUBICHUS JOJDKHA OBITh PACIOJIOKEHA IO OCH
TpybonpoBona. Crenyer o0ecrneynuTh JOCTaTOYHO MeCTa [UIsi 3aMEHBl TepMoIlpeoOpa3oBareneit
COTIPOTHUBIICHUH WU UX THIIB3.

TepmomnpeoOpazoBaTenu  COMPOTUBICHHS]  HEMOCPEACTBEHHO B  MPHUCOCTUHHUTENSX  JIOJDKHBI
MOHTHPOBATHCSI MEKY OTCEKAIOIIMMH KPaHAMHU.

Yacte oTpe3ka TpyOONMpoBOJa B MeECT€ MOHTa)Xa CIeAyeT H30JUpPOBaTh, UYTOOBI HCKIIIOUYUTH
JIOTIOTHUTEbHBIEC MOTPEIIHOCTH u3MepeHus. M3onanus nomkHA OBITh Tak chOpMHpOBaHa, YTOOBI OBLI
o0ecrieueH EeMOHTaX TepMoIpeoOpa3oBaresiell COpOTHBIICHUS (CM. puc. 3).

11
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0
max 70 mxn .
TILLTETTTY
o) |
§ 3
6) B)

Puc. 3. Monmasic mepmonpeoopazosameneii COnpomueieHus.

(a) cmocoOBI MOHTaXka TepMOIIpeoOpa3zoBaTesyiell COMPOTUBIICHNUS,;

(0) coenuuuTENBHBIC MATPYOKH TIpeoOpa3oBaTeell COMPOTHBIICHHS JUIs YCTAHOBKH MEPIICHANKYIISIPHO
K OCH TPpyOOIIPOBO/IA;

(B) mox yriom 45° x ocu TpyboIpoBoa.
2.2.3.2 Montax TteruioBbraucnutens tuna BTO-1 K .

TennoBbIYMCINTEINb IPEAHA3HAYCH Il HACTEHHOHN ycTaHOBKU. OH JIOJDKEH pacIioliarathCs B
yIOoOHOM JUIsl CHATHUS TIOKa3aHui Mecte. Ero MOKHO pa3MecTHUTh B 3aIIUTHOM IUTKE (SIIHUKE),
3aKpBIBAEMOM OT JIOCTYIA MOCTOPOHHUX JIUIL.

[IpoymnHbl, 3akperieHHble Ha 3agHEl  CTOpOHE KOpIyca, TMO3BOJSIOT  yCTaHaBIMBATH
TETUJIOBBIYHMCIUTEND Ha TNIOCKUE TTOBEPXHOCTH (CTEHBI, IIIUTHI).
2.2.3.3 MOHTaX dJIEKTPUUECKON CXEMBI.

MoHTaX SIEeKTPOTPOBOIOB JOJKEH BBIMOJHATHCA THIATENBHO, KBATH(PHUIIMPOBAHHBIM IEPCOHATIOM.
O6a TepMomnpeoOpa3oBaTensi CONPOTUBICHUS, @ TAKXKE CUETUUK BOJIBI C TATYUKOM UMIYJIbCOB CHAOKEHBI
JIBYKWIBHBIMH COCAMHUTEIBHBIMU TMpoBogamu uinHOW 2 M. I[IpoBoma TtepmompeobpazoBaTeneit
COIIPOTHUBJIEHUS] HE MOT'YT OBITh YKOPOYEHBI.

HasnaueHune KOHTaKTOB KJieMMHUKa TeruioBbrunciutesns BTO-1 K npuseneno B Tabnuie 8.
Tabauua 8.
Homep koHTaKTa Onucanue KOHTAKTa
1

TepmornpeobpazoBartenb CONPOTUBICHUS (II0JAIOIINUN TPYyOOTIPOBOI)

2
j TepmornpeobpazoBarenb cOnpoTUBIEHUS (0OpaTHBINA TPyOOIIPOBOI)

12
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5 Hanpsoxenne nuranust RS485 (VSS)

6 Wurepdeiic RS485 (B)

7 Wutepdeiic RS485 (A)

8 Wutepdeiic RS485 (GND)

190 CueTymk BOJIbI HA CHCTEME OTOTUICHUS - V1

E Cuetunk Bojibl Ha cucteme XBC wim otorienwus - V2

12 Cuerunk Bojsl Ha cucteme I'BC (mogaua) - V3

15 NMnynbscHBIN BX0A OT cueTdrka anekTposHepruu - E (s K1, K2)
16 Cuerunk BoJbl Ha cucteme [ BC (oOpatka) - V4 (st K3)

1; TepmomnpeobpaszoBatens conpotusierus ' BC

JlniHa TIPOBOJIOB TepMOTIpeoOpa3oBaTeseii COMPOTUBIICHUSI MOXKET ObITh yBenuyeHa 10 10 m mpu
YCIIOBUHM, 4YTO OyAyT HCIHOJB30BAaHBI YUIMHSIIONIME TPOBOJA Ui Tapsl TepMomlpeoOpa3zoBaTeneld ¢
WUJICHTHYHBIMY XapaKTePUCTHKAMH M OJTUHAKOBOM JJTHHBI.

[TpoBOI TEPKOHOBOTO AaTYMKA UMITYJIHCOB TAK)KE MOXKET YIUTHHATHCS (MMPOBOI ABYKHIbHBIN 2X0,75).

[TpoBosa TepmornpeoOpa3oBaTesieii COMPOTUBIICHHS W JaTYUKa UMITYJICOB HE JOJIKHBI HAXOJAUTHCS B
HETIOCPEACTBEHHON OJM30CTH OT DJHEPreTHdYecKkoro kabens. PaccTosstHme OT HHMX 10 TIPOBOJOB C
HarnpspkenueMm 220 B u Gosee momkHO coctaBimarh He meHee 0,3 M. C 1enplo MCKITIOYEHUS BIUSHUS
BHEIITHUX JICKTPOMArHUTHBIX MMOJIeH (ABUTATENN, TpaHCHOPMATOPHI, CUIIOBBIC Kabeln) CIenyeT COXPaHsITh
pPacCTOSTHUE OT 3TUX YCTPOMCTB MOIIHOCTHIO O0JbIe, ueM 200 BT He MeHee 2-X METpOB.

CxeMbl u3MepeHus TeIIoBo# 3Hepruu TernosbprauciureneM BTD -1K mpeacrasiens! B Tadmmiie 9.

Taonuuya 9.

JlonojiHuTEIbHDbIE

CxeMa n3MepeHus TeIJI0BOi YHEPrum Onucanue cxembl
AATYMKH

1. 3akpelTas cuctema, pacxojgomep Ha | CUETYHKH BOJBI
MO JAIOIIEM TPYOOTIPOBO/IC Vin—-Vi Vs, V3, t3
TepmonpeoOpa3zoBaTenu

[ tn—1t
E/

CDOpMyJ'Ia pacucTa TEMJIOBOM OHEPIUn:
Q: Mrlo.qx(hno,q - ho6p);

13
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Cxema u3MepeHus TENJIOBOH SHEPTUHU Onucanue cxeMbl JlonoanuTeNbHEIe
AATYHKH
2. 3akpelTas cucrteMa, pacxogomep Ha | [l 1-if cuctemsr:
obpaTHOM TpyOOTIPOBOIC CueTurKH BOJIBI Vs, V3, t3
/), Tepwon
tn . L TepmonpeobpazoBarenu
tn—11
to—1
t/
o {Vye—l '
dopmyia pacyeTa TeIIOBOM SHEPTUU:
Q:Mo6px(hl - ho6p);
3. OTkpbITas cucTemMa Jost 1-ii cucteMsr:
4/ W paBopa CYeTYNKH BOJIBI V3, t3
LT V- v
Vo—-V;
TepmomnpeoOpazoBaTenn
v/ -t
- Yo P ot
EE/K
dopmyna pacyeTa TeIIOBOW YHEPTUH:
Q:Mnonx(hno.q_ hx) - I\/|o6px(ho6p_ hx);
4. TynukoBasi OTKpbITasi CHCTEMa Hns 1-1 cucremsl:
J CueTYynKu BOIbI Vs, V3, t3
4.®tn—' vpazEDPa VH - Vl
TepmonpeoOpazoBatenu
tE/ -l
to — nepembIuka
dopmyna pacuera TEIIOBOM SHEPrUu:
Q=Mhroa*(hnos — hx)

2.2.4 TlpaBuna 1 nOpAAOK MPOBEPKHU TEILUIOCUETUHKA MEPE] IKCILUTyaTaluen

(ommpoGoBaHue).

Hepezl Ha4YaJIOM 3KCILTyaTalluu HCO6XO)II/IMO 3a1porpaMMHUpOBaTh TCIJIOBBIYHUCINUTCIIb oo ¢
IIOMOIIBIO HK, 100 BPYYHYIO, HCIIOCPCACTBCHHO Ha O6’LCKTC, A€ OH 6y,I[eT HUCIIOJIb30BAThHCA.

3aTem HYKHO IPOBCPUTH MNPABUIIBHOCTL MOHTaXa B COOTBCTCTBHUU C PD nHa cocraBHBIE YacTH
TCIIJIOCUYCTUYHKA.

HpI/I OHpOGOBaHI/II/I TCIJIOCUCTYHKA IPOBCPAIOT Q)YHKI_[I/IOHI/IPOBS.HI/IC SaﬂCﬁCTBOBaHHLIX KaHaJ10B
HU3MCPCHHUA pacXxoaa, TEMIICPATYPHI.

Bo BpEMs BBCICHUS B I[CI>'ICTBI/IC CUCTUYHUKOB (paCXOI[OMCPOB-C‘{éTLII/IKOB) BOJbI YOAJICHUC BO3JyXa U
3alMOJIHCHUC CUCTCMEI CIICAYCT BBIIIOJHATH IMMOCTCIICHHO, HC JOITYCKadA T'MAPABIMYCCKHUX YAAPOB, KOTOPBIC
MOT'YT BbI3BAaTh IOBPCKIACHUC CHCTUNKOB BObI.

Tennocyerynk HaumHaeT pabOTy ¢ MOMEHTAa OKOHYAHHUS BCEX MOHTaXHBIX OIlEpaluid M Havaja
MUPKYIALUU TeroHocutens. OnpoboBaHe TEIUIOCUETUYNKA IPOBOIAT B paOOUUX peKUMaxX, MPU KOTOPBIX
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U3MepsieMble MapaMeTpbl HAXOAATCA B IpeiesiaX Juana3oHOB, yKa3aHHbIX B PO Ha TermocdeTyuk, B
YCIOBUSX y3Jla ydeTa TEIUIOBOW 3Hepruu. B cucreMy HOJAlOT TEIJIOHOCUTENb M KOHTPOJUPYIOT IO
MIOKA3aHUSM TEIJIOBBIYMCIUTENS 3HAUYEHUs TEIUIOBOM OHHEpruM, 0o0beMa, pacxoja, TEMIEpaTypbl M
Pa3HOCTH TEMIIEPATYP.

TennocyeTynk CUMTAIOT PAaOOTOCIIOCOOHBIM, €CIIM BBIMOJHAIOTCA — YCIOBHS PpabOTOCHOCOOHOCTH
KaKJOM €ro COCTaBHOM YacTH, IOKa3aHMsI KOHTPOJUPYEMBIX IapaMeTpOB pacxojia, TEMIIEpaTypbl M
Pa3HOCTH TEMIIEpaTyp YCTOWYMBBI M HAXOJATCS B IIpelenax AMANa30HOB MOKa3aHUM, yKka3aHHBIX B PO, a
[IOKa3aHUsI 3HAUEHUM TEIIOBOM SHEPrUM U 00beMa YBEIMUNBAIOTCSA B HAPACTAIOILIEM MOPSIJIKE.

2.3 DKcrmyaTaluus TEII0CYETUHKA.

2.3.1 O0mue naHHLBIE.

WNuukanus ocymecTBIseTcs B BUAC U(P U CHMBOJIOB HEMOCPEJICTBEHHO HA MU(POBBIX 3HAKOMECTaX
TETUTOBBIYHMCIIUTENIS, ¥ C TIOMOIIBIO CIell. CHMBOJIOB B BuJe «V» moa nudpamu. OO603HAUEHUS CIIEII.
CHUMBOJIOB OyIyT H300pakeHBI Ha dTUKETKE TEIUIOBbIUncuTeNs. ClieBa HAllpaBo:

- TKar; °C; M%; KWh - xunosarr-vacer; 1; 2; 3; Error.

Hroro — 8 cuMBOJIOB.

Haxarue npaBoil KHOIIKM prOOpa BhI3bIBAET cieayromyro nuaukanuio Ha JKK-aucmiee (cm. Tadu.
10).

Taonuua 10.
N ™
> = N306paxenue B inppoBbIX
E é E o Mapaverp Cren- 3HAKOMECTaX
2 2 S m CHMBOJI (_) — He3Hauamme
g E( 3HaKoMecTa
=
1. 1 Tennoas sHEprUs (HapaCTAIOIINM Gcal 888888.88
HUTOTOM)
2. 2. TemmepaTypa B oJaroIiemM TpyoornpoBoie °C IT _ 888.88
3. 3. TemmepaTtypa B 00paTHOM TpyOOIIPOBOIE °C O  888.88*
4, 4, PaznocTh Temneparyp °C P 888.88*
5. 5. TemmepaTypa ropsiueii BoabI °C I'  888.88
6. 6. O06beM IEpPBOTO pacxooMepa M, 1 888888.88
7. 7. OO6BeM BTOPOTO pacxogomepa M, 2 888888.88
8. O06beM TpeTbero pacxogoMepa M, 3 888888.88
9. Onextpuueckas sHeprus 1 (tapud 1) KW,1 | 888888.88
10. Dnextpuueckas sHeprus 2 (tapud 2) KW,2 | 888888.88**
8. Pa3uuia 06beM0OB 1O TpeTbeMy U M3, 3 888888.88
YETBEPTOMY CUETUUKY BOJIbI
11. 9. Kon ommbku Error Err _ 888

* - OTCYTCTBYET s TynukoBoi cuctemsl I'BC;
** - eclIM YCTaHOBJIECH ABYXTapU(HBIA PEKUM MHIUKALIMU SIIEKTPOIHEPTUH.

HaskaTue 1eBOi KHOTIKK MPUOOPA BBI3BIBACT CIIEAyIONIY0 HHauKanuio Ha JKK-nucmiee (cm. tabm. 11).
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Taonuuya 11.

A A N3o00paxenue B
E ; o E ; ¥ Mapamer Crhelnr- HU(PPOBBIX 3HAKOMECTAX
2 E 2 z P P CHMBOJI (_) — He3Hauamnme

= = 3HAKOMeCTa

1. O0beM 10 TpeTheMy pacxoaomepy (¢ M, 1,2,3 | 8888888.8*

YUETOM IMPEKPAIICHUS pacyeTa Mpu
MTOHIKCHUHU TEMITEPaTYPhI TOPSYCH BOJIBI)

2. 1 Hara 1 JJIMMIT

3. 2 Bpewms 2 YU.MM.CC

4, 3 3aB0JICKOH HOMEp 3 _ 88888**

5. 4 Pacxon o mepBomy pacxoaomepy, M/gac |4 88.88

WCTIOJIB3yEMOMY JUIS pacyeTa TeTIOBOM
JHEPTUH, BBIYUCIIACTCS KaXKIYI0 MUHYTY.
[Toka3zbIBaeTcs 11 3aKPHITHIX U OOBIYHBIX
OTKPBITBIX (HE TYMUKOBBIX) cucteM. [1o
BHJIAaM CHCTEM — CM. OIIIIHH
MIPOrPAMMHPOBAHWSL.

6. 5 Pacxon mo BTopomy pacxoiomepy M/gac |4 88.88
(oOpatHsIif TpyOOIIPOBOL),
WCTIOJB3yEMOMY JUTS pacyera Terria.
IToka3bIiBaeTCs TONLKO JJ19 OOLIYHON
OTKPBITON CUCTEMBI.

7. 6. Bec nmmnynbca mepBoro cueTYrKa BOIbI a/umn |5 8888

8. 7. Bec nmnynbca BTOporo cueTyrka BOJIbI a/mvmn |5 8888

9. 8. Bec nummnynbca TpeThero cueTyrKa BOIbI a/mmn |5 8888

9. Bec nmnynbca yerBepToro cuerunka Boabl | g/umn |5 8888
10. Bec ummyinbca 21eKTpocyeTIHKA kKWh SE 8888
11. 10. Bpewmst paboTs y3i1a yueTa q 6 888888
12. 11. Bpewmst paboThI y3m1a yueTa npu HATUYUN q 6 888888
OIIMOKH, KOTJ]a HE BBIYHCIISICTCS TEILIOBAs
SHEPrHsl (CM. KOJIbI OIITHOOK)
13. Bpemst Havana aeicTBus nepBoro tapuda 7 __88.88
Ha 3JICKTPOIHEPTHIO
14, Bpewmst Hauana aecTBus BTOporo Tapuda 7 __88.88
Ha 3JICKTPOIHEPTHIO
15. 12. KommuiekcHebiil mapamerp: 7 u 8 8 __8_88
3HAKOMECTO (CJIeBa-Hampaso) —
TEeMIIepaTypa XOJIOJHOM BOJIbI IS pacyeTa
TEIUIOBOM YHEPTUU B OTKPBITHIX CHCTEMAX,
5 3HakoMecTo — udpoBoe 0003HAUEHHE
TUTIA CUCTEMBI (CM. OTIIUU
MIPOrPAMMUPOBAHHSI)
16. Temnepatypa npekpaiieHus pacuera °C 9_____ 88
ropstuei BOJIbI

* - ecnu TaHHAsg (QYHKLUS UCTIONb3YyeTCs;
** - 3aBOJICKON HOMEp YCTaHABIMBAETCS TOJIBKO Ha 3aBOJIC-M3TOTOBUTEIIE.

2.3.1.1. ApxuBanus JaHHBIX.
Hcnonp3yeTcs apxuBanys JaHHBIX 10 yacaM - 3a 1024 yaca, u o cyrkam — 3a 128 cyTok.
ApXUBHUpYEMbIE ITapaMeTphl MPeICTaBIeHbI B Ta0nuIe 12.
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Tabauua 12.
0 =0,
EAg ERZ ITapamerp IIpumeyanue
ZE—=Z2E"
= =
1. 1. Tennosas sneprus, I'Kan 3HaueHue, MoIy4eHHOE 3a
COOTBETCTBYIOLIUN MIEPHUOJT
2. 2. Temnepatypa B nogaromiem tpyoornposoje, °C | Cpe1HEeB3BEIICHHOE 3HAUCHUE 3a MEPUO]]
3. 3. Temnepatypa B o6patHoM TpyOomnpoBoze, °C | CpenHEB3BEIICHHOE 3HAUCHUE 3a TIEPUO]]
4. 4. OGBEM 110 ITIEPBOMY PACXOIOMEPY, M 3HaueHue, MoIy4eHHOE 3a
COOTBETCTBYIOIIUI NIEPHOJT
o. S. OGBEM IO BTOPOMY PACXOIOMEDY, M° 3HaueHue, MoIy4eHHOE 3a
COOTBETCTBYIOIIUHI NIEPHOJT
6. 6. OGBEM IO TPEThEMY PACXOOMEPY, M° 3HaueHue, MoIy4eHHOE 3a
COOTBETCTBYIOIIUI NEPUOJT
1. O6beM 1o YeTBEPTOMY PACXOI0MEPY 3HaueHue, MoIy4eHHOE 32
COOTBETCTBYIOIINI EPHO]T
7. O06beM 1o TpeTheMy pacXxoJOMEpY € YU4ETOM
NpEKpALLEHUs pacyeTa IpU CHUKEHU U
TEMIIEpaTypbl TOPSYEl BOJIBI, M
8. 8. Temnepatypa ropsiaeit Boapl, °C CpenHee 3HaYeHHE 3a MEPUOJT
9. DrekTposHeprus mo nepsomy tapudy, KWh
10. DrexTposneprus mo sropomy tapudy, KWh
11. 9. Ko ommbxu 3a qaHHBIN IEprUo]
12. 10. Bpewmst neiictBust ommOKu 3a JaHHBIN niepuo. | Jljis yacoBOTo apXvuBa — B MUHYTaX, IS
J1s1 olu0oK, MPH KOTOPBIX apxMBa 10 MecsALaM — B Yacax MJIM JHAX
NpeKpanaeTcs: BbIYMCcIeHHE TeII0BOoi
JHEpPIrHM.

2.3.1.2. TIponiegypa ycTaHOBKH ITapaMeTPOB.

1 1 18|17 |16 |15 |14 [ 13|12 [ 11|10 ]9|8]7]6]5[4[3]2]1
- + - + | - 4|2 ®
0 Tch E V3 V2 Vl (ZD AB "_? Toﬁp Tnon
J
1 3| 2 RS 485

Puc. 4. Cxema PAacnojlodnceHus nepemoblieéK U KilemmHo20o COeOUuHeHUs.

Kontaktsl 5, 6, 7, 8 B Moaudukaruun BTO-1 K2, K3 ncnonb3yroTcst TobKoO B cucTeMax
JIMCTAaHIIMOHHOTO cOopa MH(pOpMaIUH.

TemnoBpluMCINTENL NPOTPpAaMMHPYETCS KaK CO CBOEM KIABHATypbl, TaK M C KOMIIBIOTEpA.
VYcraHnaBiIMBalOTCs BCe MapaMeTphl, 3a HCKIIOUEHHEM 3aBOICKOT0 HOMepa, KOTOPbIH MOXKET ObITh 3aHECEH
TOJIBKO OJIMH Pa3, P MPOU3BOJICTBE.

Jlnst BX0/1a B IPOLIEIyPY YCTAHOBKU MapaMEeTPOB € MOMOIIbI0 KOMIIBIOTEPa HEOOX0IMMO YCTaHOBUTh
nepembluky J3 (puc.4) B monoxenue 1. Ilocne ycTaHOBKM mapaMeTpoB (CMEHBI KOH(UTYpaIUH)
MEPEMBIUKY HYKHO YCTaHOBHUTH 0OpaTHO B mosioxxeHue 0.

Jlnst BX0/a B IIPOIIelypy YCTAHOBKH MapaMeTpoB BPYYHYI0 HE0OX0AMMO Ha BpeMs He MEeHee 3 CeKyH /[
yCcTaHOBUTH nepeMbluky J1 (puc.4) B mosoxxenue 1. [IoToM mepeMbluky HYKHO YCTaHOBUTH OOpaTHO B
noJioxkenue 0.
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JUis u3MEeHEeHUs BEJIMYMHBl YCTAaHABJIMBAEMOI'O IapaMmeTpa HYKHO Ha)KMMaTb KHONKY «P» (s
napaMeTpoB ¢ OOJBIIMM KOJHMYECTBOM BAPHMAHTOB MOXKHO €€ YIEep)KMBAaTh — Hapamerp OyAeT MEHSTbCS
IIpUMEPHO 3 pasa B ceKyHAy). st moaTBepkaeHNs U IEpexo/ia K CIEAYIOLEMY ITapaMeTpy HyKHO HaXaTh
KHOIIKY « A ».

Ecnu Huyero He Haxkumatb Oosiee 20 ceKyHJI, MPOU30MIET aBTOMAaTHYECKUI BBIXOJ M3 MPOIETypHI
YCTaHOBKM 0e3 coXpaHeHHMsl M3MeHeHWH. /[ coXxpaHEHHs] M3MEHEHUH HYXHO MOJITBEPIUTh KHOIKOMN
«A)>» yCTaHOBKY BCEX IapaMeTpoOB, MOCIE MOATBEPKIECHUS MOCIEAHETO MapaMeTpa TEIUIOBbIYUCIUTED
[IEPEXOIUT B HOPMAJIbHBIN PEXUM UHIUKALIUU.

VYcranaBiuBaeMble NapaMeTpbl U BO3MOXHBIE BapuaHThl MX oToOpaxeHus Ha JKK-unnukarope
npubopos BTD-K1, K2 npencrasnenst B Tabnuue 13.

Taonuya 13.

IMapameTrpsi Bo3Mo:kHbIe 3HAYEHNUS] M MHAMKALHS HA pUdope
1. lata 88.88.88 (umcno/mecsi/ro)
2. Bpems 88.88  (u/mun)

3. Bec ummynbcoB 1;10;100;1000
CYETUYHMKOB BOJIBI U 1;10;100;1000

200 - 2000 umr/kBtu ¢ marom 50 *
1;10;100;1000 **

1
2
C1
C2
3JIeKTPHYECTBA C3 1;10;100;1000
C 4
C 4
2

4. Hanuuue nByx TapugoB TAR 1 (npu Hanuuuu 1ByX Tapudos) *
Ha JIEKTPOIHEPTHIO 2 TAR O (mpu orcyrcTBUHM BTOpOTO Tapuda) *

5. Bpems Hauana necTBus i1

88.88 (3nauenue - 4/munH) *
nepBoro tapuda

Bpews nauana nedcrsns t?2 88.88 (3HaueHwue - 4/MuH) *
BTOpOTO Tapuda
6. Tun cucteMsl TYPE orlno4

1-3akpbITasi, pacxoJAoMep Ha MoJaronieM TpyOopoBo/IE;
2-3aKpbITasi, pacxoJoMep Ha 00OpaTHOM TPYOOIPOBOJIE;

3-0TKphITast OOBIYHAS (JIUISl pacueTa UCTIOJIB3YIOTCS  JaHHBIC C IBYX
pacxoJI0OMEpOB U TEMIIEPaTypa XOJIOIHOH BOIbI);

4-TynukoBasi OTKPBITast (TEPMOMETP 0OpaTHOTO TPYOOIPOBOIA HE
UCIIOJIB3YETCsl, OTKIIIOYCHA MHINKAIUS TEMIIEpaTypbl B 0OpaTHOM
TpyOOIIpPOBOIL).

7. Temmeparypa X0JI0HON

BoJb1 (113 cxen 3 1 4) tc 88 (3Hauenue Temnepatypsl 1-20 °C ¢ marom oJuH rpagyc)

&. HeoO0xoauMocTh
OTpaHUYEHUs pacyera
o0beMa ropsiueii BoJbl B orr 0 wm 1%
3aBHCUMOCTH OT
TeMIepaTypsl

9. Temmnieparypa ropsiaeit
BOJIBI (ecyi HeoOXxoumocTh | th 88 (3nauenue remmneparypsl 30-60 °C ¢ marom oJuH rpagyc) *
orpanuyeHus - 1)

* - tonpko migs BTD-1K1, K2;
** _ ronesko g BTO-1K3.

Brumanue! Ilpu ucnonvzoeanuu npudopa 6 OMKpuIMOU cucmeme meni1ocHadicenus, eeca
UMRYIABCOE CHEMUUKOE 800bl, DACHOJOHCCHHBIX HA NPAMOM U 00PDAMHOM MPYOONRPOEOOAX, 00JIHCHbBI
ovimb oounaxoewot!
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2.3.1.3 PexuM noBepku.

[Tepembruka J4 B nosnoxenuu 1 (puc.4). B atom pexxume OCyIIECTBISETCS UHIMKAIUS BCEX OCHOBHBIX
[IapaMEeTPOB, BbBI3BIBAEMBIX IPaBOM KHONKOM TeruioBbluMcauTens. Ho mpu 3TtoM Bce mnapameTpbl
PacCUMTHIBAIOTCS ¥ WHAMLKPYIOTCS B OTIACIBHOM PerucTpe (OH aBTOMAaTUYECKU OOHYIISETCS IPU BBOJIE B
pexxum nosepku). Kpome 3toro, TerioBas sHepruss MHIULUpPYETCs ¢ OonbIIMM paspelieHueM. Pacuer
[apaMeTpoB MPOU3BOAUTCS B TOW CUCTEME, HA KOTOPYIO 3allpOrpaMMHUPOBAH TEIIOBBIYUCIUTEND.
2.3.1.4. Ilepenava naHHBIX HA IEPCOHAIBHBIN KOMIIBIOTEDP.

Bce ycraHoBKM, TeKyllue JaHHBIE, a TAaKKE JaHHbIE ApPXUBOB TEIUIOBBIYUCIIUTENSI MOTYT OBIThH
nepeanbl Ha MEePCOHANBHBIM KOMITBIOTEP WJIM JPYTHE YCTPOMCTBA MO TOCIIENOBATEIILHOMY HHTEpdeicy
JIBYMSI CITIOCOOaMH:

1. UYepe3s pasvem Ha OokoBoii crenke (RS232) temmoBbrumciurenss (cM. puc. 5) - TOJBKO B
moaudukanusax BTO-1 K1. B atom ciyyae TenaoBbIYUCINUTEND MOAKIIOUAETCS K KOMIIBIOTEPY C IIOMOIIbIO
CHeUaIbHOTO onTopasBsa3anHoro kadens KBTD-1, koTopsklil mocTaBiseTcs Mo OTACTLHOMY 3aKa3y.

B cnyuae orcyrcTBus y KoMIbiotepa (HoyTOyka) uaTepdetica RS232 (COM-mopT), peKOMeHayeTC s
ncnoab3oBath koasepTop USB-COM.

2. Yepes BoimeneHnyto jmHuio (MHTepdeiic RS485) - tonmpko B mMomubpukanusx BTD-1K2-M npu
WCTIOJIb30BAHUH TETUIOBBIYMCIIUTENICH B CETH TUCTAHIMOHHOTO cOopa mHbopmaruu. [Ipu sTom Gombioe
KOJIMYECTBO TEIJIOBBIYUCIUTENIEH MOXET OBITh C MOMOIIBIO OJHOTO 4-IIPOBOJHOIO Kabesns 00beANHEHO B
o61yro ceth. Kabenb moakiIovaeTes K TEIUIOBBIYUCIIUTENIO Yepe3 KIIEMMHBIH COeAUHUTEND (CM. puC. 4).

Ilepex MoHTa:k0M NPUOOPOB B CHUCTEMY AMCTAHIUOHHOIO cOOpa MHPOPMAIMH HACTOATEIbHO
peKoMeHAyeTcsl MOJYYUTh [IONOJHUTENbHYI0 HMH(pOpMAaLHI0 B Ciayk0e TeXHHYECKOH MNOAJepPKKU
3A0 «TenmnoBogomep».

JlaHHBIE C TEIJIOBBIYMCIUTENST MOTYT OBITh CUYMTaHbl C ToMmomplo mporpammel  [10-BTD,
rmocTaBiisieMol B KoMmiuiekTe ¢ kabenem KBTD wnu o otaenpHOMY 3aka3y, a Takke JOCTYITHOW Ha caiTax
www.teplomer.net u www.teplovodomer.ru.

3 Texuuueckoe 00CJTy:KMBAHUE TEIMJIOCYETYNKA.

3.1 OO1ue MoI0KEHHUS.

Bo Bpems skcruryaTanuu TEIUIOCUCTYMK HE HYKJAaeTcs B 0COOOM yxoae W peryiaupoBke. [lpum
INpaBUJIIBHOM MOHTAXC MW OKCILIyaTalluH MOXET pa6OTaTB B TCUCHHC MHOTI'UX JICT 663 ITIOJIOMOK.
O6CJ'Iy>KI/IBaHI/Ie OCHOBAHO Ha CHATUU HOKa?)aHI/II\/'L HpOBepKe MMpaBUJIbHOCTU COCIAUMHCHUA U COCTOSHHUA
QJICKTPHUYCCKHUX ITPOBOAOB.

3.2 Texaudeckoe 00CTy)KHBaHUE COCTABHBIX YaCTEH TEIJIOCUETUHKA.

3.2.1 Konpl omuOoK.

Bo BpEMs SKCIUTyaTalluu TCIIOBBIYHUCIUTCIIb BTD3-1 cam YKa3bIBACT HA UHAUKATOPE € ITIOMOIIBIO KOJa
HeHCHpaBHOCTCﬁ, B KaKOM U3 Y3JIOB TCIJIOCUCTYHKA UJIN €0 NOAKIOYCHHUAX IMOABUIIACh HCUCIIPABHOCTD.

HpI/I HaJIMYHUU DKCIUTYyaTallUOHHBIX HapymeHHﬁ Ha HWHAUKATOPC MNOCTOAHHO HWHIAUIUPYCTCA CIICI.
CHMBOJI ((Error», caM KO OIIMOKH MOKHO IMPOCMOTPCTh, HAXKKUMAA IIPABYIO KHOIIKY TCIIJIOBBIYHUCINUTEIA 4O
MOSIBJIEHUS] COOTBETCTBYIOMIEro napamerpa (cm. tadi. 10). IlepeueHb BO3MOXKHBIX HEUCIIPABHOCTEN yKa3aH
B Tabnuue 14.

HpI/I HaJIMYUU OAHOBPEMCHHO HCCKOJIBKUX OI_I_II/I6OK, COOTBCTCTBYIOIIHUE KObI 16)1115(s10) & CYMMUPYIOTCH
JJIA OTO6pa)KeHI/IH Ha UHAUKATOPEC.
3.2.2 Texaudeckoe 00CITyKMBAHHUE MEPBUYHBIX ITpeoOpa3oBaTeiei.

TexHuueckoe O6CJIy>KI/IBaHI/Ie MEPBHUYHBIX npeo6pa30BaTeJIeI7I MpONU3BOANUTCA B COOTBETCTBUU C
PYKOBOACTBOM IIO 3KCILTyaTalluv COOTBCTCTBYIOUICT'O THUIIA CUCTYHUKOB.
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Puc. 5. Buo mennosvtuuciumens ¢ OmKuHymoil 6epxneil KpbluiKoil.

Tabauua 14.
O0o3nauenune
Onucanne ommoOKn

OIIMOKH

Err 001 OTcyrcTBHE pacxo/ia MO CYETYUKY BOJIbI, HCIIOJIb3YEMOMY JJISl pacuyera TeIIoBOi
SHepruu cBbiie 48 yacoB npu pasHuile tremmneparyp o6omsiie 20 °C (TOJAbKO 1ist
3aKPBITHIX CHCTEM).

Err 002 Temmnepartypa nepBoro win BTOporo Tepmornpeoodpasonarens MeHbie 0 uin
6osbe 150 °C (mpekpaiiaercsi pacyeT TEeMI0BOM SHEPTUN).

Err 004 OO6patHoe MoAKIII0YeHNE TepMoIpeoOpa3oBareneil COnpoTUBIEHHS (TIpeKpalaeTcs
pacyeT TeMmI0BON YHEPTUM).

Err 008 OmnbKa cucTeMbl U3MEPEHHsI TEMIIEpaTyp.

Err 016 CyeTynK yacoB HapabOTKU NpeBbIcuI 4,5 roja.

Err 032 Heob6xommMocTh 3aMeHbI 6aTapen MUTaHWUS.

Err 064 Omunbka namsatu EEPROM.

Err 128 OHEprus B OTKPBITOM CUCTEME OTPULIATENBHA.

B CJIyda€ HCBO3MOKXHOCTHU YCTPAHHUTH BO3HUKIIYIO HCIOJAOKY, HCO6XOI[I/IMO O6paTI/ITLC$I Ha 3aBOJ-

HU3TrOTOBUTCIIb.

Bce onepanuu 10J2K€H BbIIOJHSATH T0JbK0 KBAJIM(MUINPOBAHHbINI MIEPCOHAJL.
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3.3 IloBepka TemnocYeTYMKA.

IIpu BBITyCKE U3 IPOU3BOJACTBA BCE TEIJIOCUETYMKH I10ABEPTAKOTCS IEPBUYHON ITIOBEPKE.

[Tepuoanueckoi MOBEPKE NMOABEPratOTCs TEMIOCUETUYNKHI, HAXOAIUECS B AKCIUTyaTalllH.

CocTtaBHplE 4YacTH TEIUIOCUETYMKOB IIOABEPralOT IOBEPKE OTHEJIBHO C IEPUOJUYHOCTHIO,
YCTaHOBJICHHOH [T (DYHKIIMOHAIBHBIX OJIOKOB.

BHeouepenHoli moBepke MNOJABEPraroT TEIJIOCUETUYMKM, HAXOASIIMECs B SKCIUIyaTalud, B cilydae
yTpaThl JIOKYMEHTOB, IOATBEPKAAIOLIUX IPOXOXKJAECHUE NEPBUYHOM WIM TEPUOJUYECKON IOBEPKH,
MOBPEXKJCHUM IIOBEPOYHOrO KJeliMa, IUIOMO, HEeCylmuxX Ha cebe MOBepUTeNbHbIE KiIelMa WIu
HEYIOBJIETBOPUTEIHHOM paboThI IprboOpa.

[To ncreyennu cpoka JEHCTBHSI IOBEPKHU BCe PYHKIMOHATIBHBIE OJIOKH TEIUIOCUETUNKA TT0IBEPraroTCs
MEPUOINYECKOI MoBepKe. DTa onepanus JOJDKHA OBITh MPOBEACHA TAKXKE B CIIydae HapyIICHUS IJIOMO
MOBEPUTENST HA COCTABHBIX YACTSIX TEIJIOCUYETYMKA, a TAaKKE€ BO3MOXKHOM 3aMeHbl OaTapeu, NMUTArOIIeH
TEIJIOBBIYMCIIUTE.

[ToBepka QpyHKIMOHAIBHBIX OJOKOB TEIUIOCUETYMKA MPOU3BOAUTHCS COTVIACHO METOJIMKU MOBEPKU Ha
(yHKIMOHAJIbHBIE OJIOKU:

MOBEpKa TEIJIOBBIYUCIUTENEH MPOU3BOJUTCS B COOTBETCTBHM C METOAUKON moBepku ~MeToauka
MOBEPKH BBIYUCIUTENS TeruioBoii sHeprun BTD-1 temnocuérunka CT 10” MIT 4218-016-18151455-2002;
MoBepKa TepMonpeodpa3zoBaTesiell CONPOTUBIICHUS MPOU3BOAUTCSA B COOTBETCTBHHU C paznenoM «lloBepka»
nacrnopra 4213-900-03215076-98 I1C «Komrutekt TepMornpeoOpazoBareseit conpoTuBiieHus Pt500».

MexnoBepoUHbIN HHTEPBAJI TEILUIOCYETUYMKA - YETHIPE Io/1a.

Ha ocHOBaHMM TOJIOKUTENBHBIX pPE3YIbTaTOB TOBEPKH (YHKIMOHAILHBIX OJIOKOB BBIIAETCS
CBUJIETEIHCTBO HA TEIUIOCUETUHK.

4 TpancnopTHpoBaHHe U XpPaHEHHE.

VYcrnoBust TpaHCIOPTUPOBAHUS TEIIOCUETYUKOB JIOJDKHBI COOTBETCTBOBATh YCIIOBUSM XPaHEHUS IIO
I'OCT 15150-69.

TemocueTYnKN TPAHCTIOPTUPYIOTCS BCEMH BUJAMH TPAHCIIOPTA B KPBITHIX TPAHCIIOPTHBIX CPEACTBAX
B COOTBETCTBUU C MPaBUJIAMHU, JEHCTBYIOIINMH Ha KaXKJOM BHJIE TPAHCIIOPTA.

XpaHeHHEe CYECTYMKOB B YITAKOBKE JIOJHKHO COOTBETCTBOBATH ycioBusiM xpaHeHus 3 TOCT 15150-609.

Cpok npeObIBaHUS TEIJIOCYETYUKOB B YCIOBHIX TPAHCIOPTUPOBAaHUA HE Ooiee 3-X MecsIlEB.

5 I'apaHTHiiHBIE 00513aTEJILCTBA.

[IpennpusiTre-n3roToBUTEIbh FrApaHTUPYET COOTBETCTBHE TEILIOCYCTIYHMKOB TPEOOBAHUSIM
TV 4218-016-18151455-2006 npu coOmtoieHUH yCIOBUN XpaHEHHUs, TPAHCIIOPTUPOBAHMS, MOHTaKa U
IKCIUTyaTaI|H.

[apaHTUWHBIA CPOK JKCIUTyaTallMd TEIUIOCUCTYMKA COOTBETCTBYET TapaHTHUHHBIM  CpPOKaM,
MPUBEJICHHBIM B MACTIOPTaX HA KXY COCTABHYIO YaCTh TEIIOCUYETYHUKA OTICIBHO.

Buumanue! Ileped 3anyckom u3denus 6 IKCHAYAMAUUI) GHUMAMEIbHO O03HAKOMbHIECH C
pYKosodcmeom no xcnayamauuu. Hapywenue mpedosanuii 3moz0 0okymenma gneuem 3a codou
npeKpauieHue 2apanmuiinblx 00azamensvcme neped Ilokynamenem.

Buumanue! Ilpousgodumens ocmasnsaem 3a codoii npago npoeedeHus usMeHeHuil, yayymanuiux
Kauecmeo uzdenus. Imu u3MeHeHus MO2ym Ovliny He OMPAasCceHbl 8 UHCHMPYKUUU O IKCHAYAmauuu,
npuuem 0CHOGHble ORUCAHHbLE XAPAKMEPUCMUKU 0yOym coxpanenvl. Bee 3ameuanusn, 6o3nuxkuiue 6
npouecce IKCHAYAMAUUU Men10CYemyUKos, C6e0eHua 00 ux HedoCHamKax, NPEeUMyuLecmeax nPocum
HAnpagIamy 6 adpec NPeOnPUAMUA-U320M OGUIN .

IIpeanpusitue-u3roToOBUTE b
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