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1. BBEJIEHHUE

1.1. Hacrosimee pyKOBOACTBO IO 3KCIUTyaTalny, 00bEMHEHHOE C TEXHHYECKHM
OMNHCAaHUEM M IACIOPTOM, SIBISETCS JOKYMEHTOM, YJOCTOBEPSIOIIUM rapaHTHPOBAaHHBIE
IpeaIpUATHEM-U3TOTOBUTENIEM OCHOBHBIE MapaMeTpbl U TEXHUYECKHE XapaKTEPUCTHKHU
tepmorurpomerpa UBA-6B2-K (B nanbHeiem - TepMOTHIpOMETpa).

1.2. JIoKyMEHT HO3BOJISIET O3HAKOMUTHCS C YCTPOHCTBOM W HPHHIIUIIOM pabOThI
TEPMOTMIPOMETPa M YCTAHABIMBACT IPAaBWIIA JKCIUIyaTallld, COOJIONEHHE KOTOPBIX
obecrieunBaeT ero IMoAepkaHne B OCTOSHHOW TOTOBHOCTH K JAEHCTBUIO.

1.3. TepmorurpoMeTp SBISETCS CPEACTBOM HU3MEPEHUH € MEKIOBEPOUHBIM
nntepBasioM 1 rox. Homep B DUDOEU 46434-11.

2. HA3ZHAYEHUE

2.1. Tepmorurpomerp mpeicTaBisieT co0OH aBTOMaTHUECKHH, NH(POBOH,
MHOTOKaHaIbHBIH, MHOTO()YHKIMOHAJIBHBIH TNPHOOP HENPEpHIBHOIO JCHCTBHA |
IpeJHa3sHAYeH ISl U3MEPEHHS OTHOCUTENBHOM BIIAXKHOCTH M TEMIIEPATYphI BO3yXa B
KHJIBIX, CKIIQJCKAX ¥ TIPON3BOJICTBEHHBIX TOMEICHHUSX, B CBOOOTHO aTMocdepe, a TakxKe
JUIsl U3MEPEHHUST BIArocoAEpKaHus BO3yXa, a30Ta, HHEPTHBIX U APYIHX HEarpeCCHBHBIX
ra3oB, NPUMEHSEMBIX B PA3JIUYHBIX TEXHOJOIMUYECKUX IPOLECCAX IMPOMBIIIIEHHOCTH,
SHEPIeTUKU U CEJICKOr0 X03HCTBa.

2.2. Ilo yCcTOMYMBOCTU K MEXAHMUYECKUM BO3ACHUCTBHSM M 10O 3AIIUILEHHOCTH OT
BO3/ICHCTBUSL  OKpY’KaloIleH Cpeabl TEPMOTMIPOMETP BBIIOJHEH B OOBIKHOBEHHOM
ucnosnenuu 1o 'OCT P 52931-2008. Crenenp 3a0IUThl OT IPOHUKHOBEHHUS BOJIbI, TLUIU U
noctopoHHuX TBepAbIX dactul no 'OCT 14254:

- st 6moka mHuKanu UBA-6B2-K-DIN... ...

- u1st IpeoOpazoBarelieil UCTIONHEHUH -A, -b, -I”
- 1 BIHOCHOTO 30H/a BiaxHocTH JIB2TCM-5T-5I1-AK ucnonuennii 1 u 2......1P50
- st mpeobpazosareneit IB2TCM-5T-5I1-AK ucnoaHeHus 3.....ovevieinennnenn.. IP53
- JUIsL KOpITyca rpeoOpa3oBaTesnieid (KPOME HCTIOTHEHHUS 3)......vueneneenininenenennnen, IP51
- TepMonpeoOpa3oBaTeNs cConpoTuBieHNs npeodpaszosarenst JJB2TCM-5T-AK...IP64

- JUIsl KOpITyca Ipeo0pa3oBaTesisi NCIOIHEHUS -B................. ...IP64
- JUIS IOTPY>KHOM 9acTH MpeoOpa3oBaTeist HCTIONHEHUS -B..... ... IP50
2.3. PaGouwne yciioBust IpuMEHEHNsI 6JI0Ka MHAWKAIIMHA TEPMOTUTPOMETpa:
= TEMIIEPATYPA, C vttt ettt sttt 0...50;
- OTHOCHUTEIBHAS BIAXKHOCTD, %0 ..ocvvevvreerennnnen. 1o 80 (mo 70 mpwm 35...50°C);
- atMoc(epHOe TABICHHE, KIIa ....ccceovevirinine e 86...106.
Paboune ycnosus npumenenus npeodpazosareneit IB2TCM:
- TEMIIEPATYPA, “C oviniieiiiiieeiee ettt corjacHo 1.3.7
- OTHOCHUTEJIBHAS BIIAKHOCTD, Y0 ..cvveeeeeveeeeereeeeeeeeeeeeeeee e ot 0 1o 98%*
- atMocepHOoe TaBICHHE, KIIa ....coovveieiiiiiiiiiciniiceee ot 84 no 106,7
- pabouee naBieHne aHanusupyemoro raza** Mlla ..........ccceeeeeven e 00015

*- METPOJIOTHYECKUE XapaKTEPUCTUKH IIPH OTHOCUTEIBHON BiIakKHOCTH BhInie 90%
o0ecrieunBarOTCsl TOJIBKO TPH KpaTKOBpeMEHHOM (He Oojee 2 yacoB) NpeObIBaHUH
npeoOpa3zoBaTenst pu 3THX ycaoBusx. s npeodpasosareneit IB2TCM B ucnionHeHun
SI1 paboume ycnoBust nmpumenenust or 0 mo 100% oTHOcHTENnbHOM BiAXXHOCTH 0€3
OTpaHMYEHUS BPEMEHH IPeObIBaHMS TIPH BHICOKOH BIaXKHOCTH.
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** - TOJIBKO JUIS TIOTPY>KHOM YacTH IpeoOpa3oBaTesiell HCIoTHeHHs -B.

3. OCHOBHBIE TEXHUYECKHUE JAHHBIE U XAPAKTEPUCTUKHA

3.1. Tepmorurpomerp u3rorosyeH B coorBercTBuu TY4311-011-77511225-2010.

3.2. B cocraB TepMOTHTpOMETpa BXOJAT OJIOK MHIUKAIMH U 10 16 W3MEPHUTEIBHBIX
mpeobpazoBareneit  JIB2TCM, momkmodaeMbIX K OJNOKY WHIWKAIUM JIBYX- FUTH
TPEXIPOBOJHEIM KabeeM (B 3aBHCHMOCTH OT THIIa ITPeodpa3oBaTelis).

Biiox naAMKaIMK BBITIOJIHEH B CTAHIAPTHOM KopItyce st MOHTaka Ha DIN-peiiky.

WsmepurensHbie  mpeoOpazoBatenmu  JIB2TCM, momxitrouaemble K OJOKY
WHJIUKAlUWW, W3FOTABIMBAIOTCA B KOHCTPYKTUBHBIX MCIIOJIHEHUSX B COOTBETCTBHH C
Tabmurei 1.

Tabnwuma 1.

Hcnonnenue [Ipumeuanue

A\xxx IIpeoOpa3oBaTen B HPSIMOYTOJIBHOM KOPITyCE C  BBIHECEHHBIM
LHWIUHIPUYECKIM 30HJOM BJIQXXHOCTH W TEMIIEpaTyphl JIMHOHW XXX,
BbIOMpaeMoit u3 psina 80, 250, 500 wim 1000 MM (puc.1).

AK IIpeobpa3oBatenu B MPSIMOYTOJbHOM KOPIYCE C BBIHECEHHBIMH Ha
Ka0eJsie pa3/ieabHbIMU 30HIaMH BJIQKHOCTH U TeMIiepaTypsl (puc.2)
B\xxx IIpeoOpasoBateny B IUWIHHAPUYECKOM KOPIyCEe JUIMHOM XXX,
BEIOMpaeMoii u3 paaa 80, 250, 500 wim 1000 mm (puc.3)
B IIpeobpa3zoBaTeny NOrPyKHOTO TUIIA JIJIsl U3MEPEHUM TIPU H30BITOUHOM
nasieHuu (puc 4, 6, 7).
r IIpeobpa3oBatenu B MPSIMOYrOJbHOM KOPIYCE C BBIHECCHHBIM

HEpa3heMHOM KabeJe 30HAOM C YYBCTBHUTCIBHBIMH 3JICMCHTAMHU
BJIQKHOCTH M TEMITEPATYypHI (puc.8)
I'M\xxx [IpeobOpa3zoBaTeny B IMITHHAPHYSCKOM KOPITYCE C BRIHECCHHBIM 30HIOM
C YyBCTBUTEIHHBIMH 3JICMECHTAMH JUITMHOW XXX, BEIOMpaeMoOi W3 psaa
250, 500 wm 1000 MM MM (puc.5).

Puc.1. I3mepurensHbli npeodpa3oBaTeib BIaXHOCTH U Temrepatypsl IB2TCM-A.



(Eax Y §fT)

Puc.2. M3mepurensHblil npeodpa3oBaTeib I[BzTCM—ST—SH—AIZEHCHOJIHGHI/IC AK)
UcToNHEHUH 2 (cneBa) u 3 (crpaga).

Puc.3. 3mepurensHblii npeodpa3oBaTenb BiaxHocTH U Temrepatypsl IB2TCM-b.

Puc.4. 3mepurenbHblii peoOpa3oBaTeib BIKHOCTH U TEMITEPATYPhI
JAB2TCM-1T-11I1-B.

5
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Puc.5. 3mepurenbHblii peoOpa3oBaTeb BIXKHOCTH U TEMIIEPATYPhI
JAB2TCM-T'M.

Puc.6. M3mepurensHbli mpeoOdpa3oBaTeib BIaKHOCTH
u temneparypsl IB2TCM-1T-41I1-B.
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Puc.7. I3ameputensHEI MpeoOpa3oBaTelb BIAXKHOCTH U TEMIIEPATY P
JAB2TCM-1T-4I1-B ¢ npobooTdopHBIM yeTpoiictBom [T/IB-8.

<
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Puc.8. 3mepurensHblii npeodpa3oBaTens BiaxHocTH U Temrepatypsl AB2TCM-T'.

3.3. T'abaputHsle pa3mepsl 0J1I0Ka HHIUKALUMHA TEPMOTUTPOMETPA, MM
................ He Gonee 59x72x120
3.4. TabaputHble pa3Mepsl H3MEpPHUTENBHBIX Mpeobpasosareneii JB2TCM,
MIOJIKJTIOYAEMBIX K OJIOKY MHIMKAINH, IPUBEACHBI B TabnuIe 2.

Tabnwa 2
KonctpykrusHoe I'abGapuTHbIe pa3MepsbI T'aGapuTHbIe pa3Mepsl
WCITIOJTHEHNE KopITyca mpeodpa3zoBaTes, 30H/a, MM
mpeodpa3oBarTes MM
JIB2TCM-A 35x50x75 212x80(1000)*
JAB2TCM-AK 37x90x120 Braaxuoctd  J12x90
TeMreparypsl J4,5x56
JIB2TCM-b - 212x80(1000)*
JB2TCM-B 24x105
JAB2TCM-I'M 224x105 212x250(1000)*
JB2TCM-T' 75x55%x36 1285

* - oroBapuBaeTCs IPH 3aKaze TepMorurpomerpa u3 paga 250, 500 u 1000 mm.

3.5, JnuHa COEAMHWUTENFHOTO Kabems MeXIy OJOKOM WHAWKAMH U
W3MEpHUTENBHBIME ~ Ipeo0pa3oBaTelsiMM  3aBUCHT OT THMa Kabenss W ypOBHA
JIEKTPOMAarHUTHBIX romex. J{mst kabens tuma HITJI-2(4) (qByX- MM YeTHIPEXIIPOBOTHBIH
HEIKPaHUPOBAHHBIM TeJICOHHBIH Kabenb) B OTCYTCTBHHM JJIEKTPOMArHUTHBIX ITOMEX
MaKCHMaJIbHasi CyMMapHasi jinHa kabens He meHee 300 m. llemm nurtanust u cBs3W C
N3MEPHUTENBHBIME TIPEe00pa3oBaTesIMA TAIBBAHUYECKH Pa3BsI3aHbl OT IIEMH ITUTAHHS
TEPMOTUTPOMETPA.



3.6. Macca TEPMOTUTPOMETPA, KT .cuvveenreerurerreerurerieesireenseesseeenseessesnnes He Oostee 1,5
3.7. lnana3oH u3MepeHuil:
OTHOCHTEJIFHOH BIaYKHOCTH
¢ mpeobpazoBarenem IB2TCM ucnonaenue 111, 211 % .................... 0...98%;
¢ mpeobpazosarenem AB2TCM ucnonnenne 411, %:
- B PEXKHUME 3aLIUTHI OT TEPEYBIAKHEHHSM. ...c.vveeerernreerirenreenireeveennnes 0...80;
- IPU BBIKJIIOYEHHOM PEXKUME 3aLIUTHI OT IEPEYBIAKHEHHUL. ........... 0...98%;
¢ npeobpazosarenem AB2TCM ncnomuenne SIL, % c..oovevvereevcnennenee 0...100;

*- METPOJIOTMYECKHE XapaKTEPHCTHKH TPH OTHOCUTEIBHOW BiaXHOCTH BbIme 90%
o0ecrieunBarOTCsl TOJIBKO TPH KpaTKOBpeMEHHOM (He Oojee 2 9acoB) NpeObIBaHUH
IpeoOpa3oBaTesst MPU STHX YCIOBUIX

TEMIIEpaTy bl
¢ npeobpazosarenem IAB2TCM-1T-4I1-B, °C............c.c.cvvvvvenenne. 0..450;
¢ npeobpazosarenem AB2TCM ncnonuenne 1T, °C..................... 0...460;
¢ npeobpazosarenem AB2TCM ucnomuenne 2T, °C .......cccceeenee -20...+60;
c npeobpazosarenem AB2TCM ucnonuenne 3T, °C .......ccceeeenee -40...+60;

¢ npeobpazosarenem AB2TCM ncnonuenne 4T, °C ...
¢ mpeobpazosarenem AB2TCM-5T-511-AK, °C
c npeobpazosateneM [IB2TCM-5T-AK, °C ......cccccvvevinencncnnenne.
¢ npeobpazosarenem AB2TCM ncnomuenne 6T, ......coccoevveneeeenen. 0..+125.
* - kpome JIB2TCM-1T-4I1-B.
3.8. Ilpenmensl nomyckaeMoi OCHOBHOW aOCONIOTHOHM ITOTPEIIHOCTH H3MEpPEHHMS
OTHOCHUTENBHOH BIAKHOCTHU NpH TeMneparype 23°C npuBeeHbI B TadIHIE 3.

Tabmuma 3.

Momudu | Ipeaensr qomyckaeMoil OCHOBHON aOCOIOTHON MOTPEIIHOCTH U3MEPEHUS
Kalysi | OTHOCUTEJIbHOM BJIQ)KHOCTH B IMANa30HE OTHOCUTEIbHON BIAXKHOCTH

111 B JHAIIa30He OTHOCHUTENHHOM BIAXKHOCTH OT 0 10 90% .oooovvveveveeennne, +2%
B JIMAIIa30HE OTHOCHUTENHHOM BIAXKHOCTH OT 90 110 98% ..., +3%%*
2I1 B JHAIIa30H€ OTHOCHUTENHHOM BIAXKHOCTH OT 0 10 90% .ooovvneveevennee, +1%
B JIMAIIa30HE OTHOCHUTENIHHOM BIAXKHOCTH OT 90 110 98% ..., +2%%*
411 B auarazoHe 0THOCUTENHHOM BIAKHOCTH 0...10% ...ooovvvvnniieiiinieeenn,

B JHAalla30He OTHOCHUTENbHOM BiraxxHocTH 10...50%
B JHAIIa30He OTHOCHUTENILHOM BiiakHocTH 50...98%
ST +2%
Ipumeuanue 1. IIpenens! nomyckaeMoll aOCOIIOTHOW MOTPEIIHOCTH M3MEPEHHMS
OTHOCUTEJILHOM BIa)KHOCTH B JUana3zoHe temneparyp cBbiiie 60°C He HOpMHUPYIOTCSL.

[Ipumeuanue 2. BemuunHa aOCONIOTHOW TOTPEITHOCTH W3MEPEHUS BIAYKHOCTU
3aBHCHUT OT VCIIOBWH OKcIDTyaTanmuu mpeoOpaszoBatens. [lpw  Skcruryaramuu
mpeoOpa3oBarelisi B YCIOBHUSX CHIBHOW 3arps3HEHHOCTH HEOOXOINMO TPUMCHECHUE
3aIIUTHOTO (DMITBTPA U €TO TICPHUOTUICCKAs YUCTKA WITH 3aMeHa.

[Ipu »skcruryararmuu npeoOpa3oBaTeNiss B YCIOBHAX BBICOKOH BIAXHOCTH U
temrepatypsl (kpome JAB2TCM-5T-5I1-AK) HeoOxomuma mepuojuyeckas IOCTHPOBKA.
PekoMeHnnyemasi mepuoIMYHOCTh IOCTUPOBKH B 3aBUCHUMOCTH OT YCJIOBUH 3KCIUTyaTalluu
npuBegeHa Ha puc.9-10.




KOcTtupoBky npeoOpazoBarelnsi peKOMEH/IYETCsl OCYIIECTBISTh Ha IPeIIpUsITHH-
H3rOTOBHTEIIE.

3.9. [lmama3oH W3MEpeHMH TeMIeparypsl TOYKH pochl  (MHes)*  uis
TEPMOTHIpOMETpa ¢ rpeodpazoBareneM ucroaHeHus -411, °C:

- ipu Temriepatype ananusupyemoro rasa (Tr) 20 °C u Huxe ......... oT -60 mo0 Tr

- IIpY TEMIIepaType aHanu3upyemoro rasa Boime 20 °C .............. ot -60 go +20
* - B Iuana3zoHe M3MEpEeHHUI TeMIeparypsl Toukd pocsl/uHest Hmke 0 °C mpeobpaszoBarenn
M3MEpSIOT TeMIlepaTypy TOUKH WHesl, B [uana3one n3Mepenni Boime 0 °C — temneparypy
TOYKH POCHI.

3.10. TIpenensr momyckaeMoil OCHOBHOHM aOCOJIIOTHOM TMOTPEIIHOCTH HW3MEpPEHHMS
TEMIIepaTypbl IPUBEICHHI B TabuIe 4.

3.11. Tlpememsl momyckaeMOW JOTIONHUTEIHHOH aOCONIOTHOW ITOTPEITHOCTH
WU3MEpPEeHUS] OTHOCHTENIFHOM BIXHOCTH TP HM3MEHEHUM TEMIIEpaTypbl TPHBEICHBI B
tabnuue 5.

3.12. TlocTostHHAsE BpeMEH!

10 OTHOCHUTEITBHON BITAKHOCTH, MUH .....cvverveenreeeeneessensenseesenseens He Ooree 2;
10 TeMIeparype, MHH .. He boree 5
3.13. MeXMOBEPOUHBIA HHTEPBAIL, MEC. ...eeruverureerureareennreenseenreenseessessseesseesseesnnes 12
3.14. HanpsbkeHre TUTaHusI TEPMOTUTPOMETPA, B .oo.oviiiiiiiiiiiiien, 21,6..26,4
3.15. TIOTPEOTMACMBII TOK, A .....oocveeieiieieieieeieeieeieeieeeeeee e ee e e e He 6onee 0,25

OTtHOCUTEIbHAS BJ'Ia)KHOCTI),%
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Puc.9. 3aBucumoctb peKOMeHHyeMOﬁ NEPUOANIHOCTH FOCTUPOBKHU
oT YCJ'IOBI/Iﬁ OKCILTyaTallun Hpeo6pa3OBaTemI.



OTtHOCUTEIbHAS BJIA)KHOCTD, %
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Puc.10. 3aBUCHUMOCTh pEKOMEHAYEMOM MEPUOTUYHOCTH IOCTUPOBKU
OT YCJIOBHH 3KCIDTyaTauyu mpeodpazoBarens (s ucrmomHeHus 6T).

Tabnwuma 4.
Momudukanms [Ipexnensl nonyckaeMoi OCHOBHOI aOCOIIOTHON
MTOTPENTHOCTH U3MEpeHUsI Temneparypsl, °C
IT, 2T +0,3
3T B quanazone temieparyp oT -40 10 -20°C .......ccceeveeneens +1
B quana3one temmeparyp ot -20 1o +60°C ..................... +0,3
4T B auanazone temmeparyp oT 0 1o +60°C ....................... +0,3
B auana3oHe temmeparyp ot +60 go +150°C............ +0,005T
rae T — u3MepeHHoe 3HaueHue remmeparypsl, °C
JAB2TCM-5T-AK B Imamna3oHe temreparyp ot -50 mgo 0°C ......... +(0,2+0,01|T|)
B auanazone temreparyp ot 0 1o +60°C ....................... +0,2
B auana3oHe temmeparyp ot +60 no +180°C ......... +0,005T,
rae T — u3MepeHHoe 3HaueHue remmeparypsl, °C
JAB2TCM-5T-5TI-AK | B muamaszone temmeparyp ot -40 1o 0°C ......... +(0,2+0,01|T|)
B auanazoHe temmeparyp ot 0 1o +60°C ....................... +0,2
rae T — u3MepeHHoe 3HaueHue remmeparypsl, °C
AB2TCM-6T-111-I B auanazone temmeparyp ot 0 1o +60°C ....................... +0,3
B quana3one temmeparyp ot 0 1o +60°C ............cc..e..... +0,7




Tabusmma 3.
Momudu | IIpexpens  nomyckaeMol — JIOMOJHUTENBHOW aOCONIOTHOM —IOTPEIIHOCTH
Kanusl | U3MEpEeHUH OTHOCUTEIbHOH BIAXXHOCTH NPU HU3MEHEHHU TEMIIepaTypbl Ha

1°C, %
111, 211 +0,1
411 B JIMAMIa30HE OTHOCUTENEHOU BIaKHOCTH OT 0 10 10% ..... £(0,005+0,00451T)
B JIMAa30He OTHOCUTEILHOM BIaKHOCTH OT 10 10 98% ... +0,1
S1 +(0,002+0,00021T),

Iac 11— HN3MCPCHHOC 3HAYCHHUC OTHOCHTEIIHbHOI BJIAXKHOCTH, %

3.16. TepmorurpomeTp onpeAesnsieT BeIMYMHY MacCOBOM KOHLIEHTpAllMK BJaru Ha
OCHOBE M3MEPEHHBIX 3HAUCHHH OTHOCHTEJILHOM BIQXHOCTH M TeMIeparypsl. Bemnunna
MaccOBOI KOHIIEHTpaIWK BJIard MOKET OBITh BBIBEJCHA HAa MHIMKATOP M BHIPAXKAETCs B
rpaMmax Ha Kyoudeckuii MeTp (/).

3.17. TepmorurpoMeTp orpeaeseT BeIMINHY TOUKH POCHI (MHES) aHAIN3UPYEMOTO
ra3a Ha OCHOBE HM3MEPEHHBIX 3HAYCHUIH OTHOCHTEIBHOW BJIAXKHOCTH W TEMIIEPATYpHI.
BennunHa TOUYKM pOCHl MOKET OBITh BBIBEZIEHA Ha MHIMKATOP M BHIPAXKAeTCs B Ipasycax
Ienbcus.

3.18. Pazpemaromasi crocoOHOCTs HMHIWKATOPa MpPU BBIBOJAC 3HAUYCHHUH
otHocutenbHON BiakHOCTH (10-99 %), Toukm pocer (°Ct.p.) m Temmeparypsl (°C)
.................. 0,1

- OTHOCUTEILHOH BIaXHOCTH B 1HAna30HE 0...9,99% .......coovvvvivcvieieieeeeeeee, 0,01

Pazpemmatomasl  cnocoOHOCTh TMOKAa3aHWM HWHIWKATOpPAa TPH BBIBOJE 3HAYCHHUN
MaccoBOI KOHIIGHTpAlMW BJIarW W IaBJICHUS 3aBHCHUT OT MX BEJIMYMH M HAaXOAWTCS B
npenenax 0,01 — 0,001 /v (Gap).

3.19. Tepmorurpomerp HMeeT JBa HE3aBUCHMBIX PEJICHHBIX BBIXOJA, PEKUMBI
KOTOPBIX ONpeneIsiioTes Mpy KoHpurypannu npudopa. Kaxasiil peseiiHbIi BEIXOA UMeeT
| KOHTaKTHYIO TPYHITy Ha MTEPEKITIOYCHHUE.

3.20. JJomycTuMble 3NEKTPUUECKHE HATPY3KU AT PENICITHOTO BBIXOAA:

- pabouee HATIPSIIKCHUE, B .....ocvoeiiiieiiieeecee e ~220
- KOMMYTHUPYEMBIM TOK, A ..o.eeiviieiiiiniiiiieeieenitesieenteeie e He Oosee 5
- HaNpsDKEHKE M30IIHH, B ...
3.21. /InamazoH yCcTaHOBKH 3HaYCHUI ITOPOTOB CpabaTHIBAHUS pelie:

OTHOCHUTEIIBHOM BIIAKHOCTH, Y0 .vvveeeeeeieeneeeeereeeeeeeeeeeeeeeeveeeeneeeeneens 0...99,9
MAacCCOBOM KOHIIEHTPALIMH BIIATH, T/M> .......cuvueeeererereeeeseerenenesesesensnenens 0...64,5
TOYKH POCHI (MHES), °CT.P. woovevireeireeiereeeereeeereeeereereeeree s -80,0...60,0
TEMIEPATYPBL, °C ..oviviieiiieiiiietieieeeteeeeteie et ens -50,0...180,0
b 21:3) (532175 Sl 0 - Y o SRS -1,00...16,00

*  YHAWKAUS ~ JaBICHUS  OCYIISCTBIICTCS TpH  paboTe ¢  U3MEPUTEIHHBIM
mpeodpaszoarereM JIB2TCM-1T-4I1-B B cocraBe mpobooTdopHOTO yeTpoiictea I1]IB-8.

3.22. TepMorurpoMeTp MMeeT [Ba aHAJIOTOBBIX TOKOBBIX Bbixoja 4-20 MA. Ha
aHAJIOTOBBIC BHIXO/BI MOTYT OBITh BEIBEICHBI CIICAYIOIIHNE TTApaMETPHI:

- OTHOCHTENIbHAS BIIAYKHOCTB;

- MaccoBasi KOHIICHTPAIIVSI BIIary;

- TOYKa POCHI (MHEs);

- TeMIIeparypa;



- TaBJICHUE.

BreIBomuMEIi TapaMeTp omnpeaessieTcs Ipyu KOHPUTYPHPOBAHUN TEPMOTHTPOMETPA.
3HauCHHUsS BBIBOJAMMOIO IIAPaMETPa, COOTBETCTBYIOMIME MHHUMATbHOMY (4 MA) u
MakcuMasiibHOMYy (20 MA) BBIXOZHOMY TOKy, 3anmatorcsi [lombp3oBaTeneM IpH
KOH(UTypaIiy aHAJIOTOBBIX BBIXOJOB.

CormpoTrBiieHE HArpy3KH TOKOBBIX BBIX0J0B He Ooiee 500 Om.

3.23. Tepmorurpomerp UMeeT g poBon BBIXO]I, TO3BOJISIFOIIMIA
B3aMMOJICHCTBOBATh C BHEIIHUMH ycTpoWcTBamu 1o mHTepdeiicy RS-485 u mportokory
Modbus.

3.24. Tepmorurpomerp ¢ mpeodpasoBarersimu [IB2TCM-1T-4I1-B B cocraBe
mpo6ooTOopHEIX ycTpoiictB [I/IB-8 wMmeer wWHAWKAanWio W30BITOYHOTO IABIICHUS B
nmuanaszone ot 0 mo 10 6ap.

4. COCTAB TEPMOI'MTPOMETPA U KOMIUIEKT IIOCTABKH

B cocraB TepMmorurpoMerpa BXOIAT OJIOK WHIWKAIIMA ¥ HW3MEPUTCIHLHBIC
peoOpa3oBaTelr, COeTUHICMEIC MEXy COOOU THOKIM KabelreM.
KoMmutekT mocTaBKu TepMOTUTPOMETpA MPUBEICH B TAOIHUIIE 7.

Tabmmma 7.

HanmMeHnoBaHne n3fenus WM JOKyMEHTa Oobo3Ha4yeHue [Ipumeuanne
biok unaukanuu MBA-662-K-DIN HAP.2772.003-02
W3mepurensHbIi TpeoOpa3oBaTesb BIAKHOCTH U
Temmeparypsi JIB2TCM [HAP.2553.004-0X €))
Kabenp st moaxuiouenust npeodpasosarenerd  |LIAPS.3660.021 2
biok nutanus 24 B 4
KoHTeliHep TpaHCIOPTHBIN 3aIUTHBII HAP£.305339.101 3)
PasBeTBuTens Ha 12 opTOB 4), (5
Komnb1io ymmoTHHTEIBHOE (hTOPOIIIACTOBOE LIAPSL711141.102 ), (6)
23x17x2
IIpo6oorboproe yerpoticTro I1/1B [HAPS.2748.00X 4, (6), (7)
[IpeobpazoBatens nnrepdeiica [T1-1C
(USB - RS-485) [HAPA.468152.001 @)
KoMmakT-1cK ¢ mporpaMMHBIM 00ecieYeHHEM &)
PyKOBOACTBO IO KCILUTyaTalul LAPS.2772.003-02PD
YmakoBka 11AP51.4170.006 Cb
IIpumevanus:

(1) — K Omoxy WHAWKAMHM MOKET OBITh IOAKIIOYEHO N0 16 H3MEpHUTENBEHBIX
npeobpazosateneit  [IB2TCM. KonmdectBo u Tum  mpeoOpa3soBaTerneit
OroBapUBaeTCs IPU 3aKa3e TEPMOTHIPOMETPA.

(2) — JInmHAa  COCOMHUTENBHBIX  Kabeleld  oroBapuBaeTcs IpH  3aKase
TepMmorurpomerpa. CranaaprHas AauHa Kadems 4 M.

(3) — TIocraBmsercs mnsa  wucnomHenns JIB2TCM-2I1 npu  wWCIois30BaHUA
TEPMOTUTPOMETPA B KAUECTBE ITAIOHHOTO CPEJCTBA U3MEPEHUH, NpeJHa3HAUEH
JUIS  3al0ATBl  OT HETaTWBHBIX BO3ACHCTBMI BHEMIHUX (DAKTOPOB Ha
IpaslyipoOBOYHYIO XapaKTEPHUCTHKY NpeobpaszoBaress ucrionHenus JJB2TCM-211

9



IIPHU TPAHCIIOPTUPOBKE U XPAHCHHU.

(4) —TIlocrapnstoTces Mo coracoBanuto ¢ [lorpedurenem.
TpeOyroTcss mnsd TOAKIIOYCHHWS K OJIOKY WHAWKANWKA Oojiee OTHOTO

) -

npeoOpa3oBaTes.

(6) — INocTaBisieTcst TONBKO ¢ Ipeodpa3oBaTesIeM UCTIONHEHUS -B.

(7) — TlompoGHoe ommcaHue MPoO6OOTOOPHEIX YycTpoiicts [1JIB mpuBeneno B
COOTBETCTBYIOIIEM PYKOBOICTBE [0 KCILTyaTallHH.

C TepMOTHIpOMETpPaMH JIOTIOHHUTEIBHO MOXKET ITOCTaBISTHCS BCIIOMOTATEIHHOE
o0opyznoBaHue U UX IOCTUPOBKH M MOBEPKH (Oosiee moapoOHast HHGOPMAIHsL TOCTYITHA
Ha caiite microfor.ru).

O06o03HavyeHNe TEPMOTUTPOMETPA TIPH 3aKase:

MBA-6652-K-DIN
C IPeoOpa30OBATEISIMH:
Kanan 1 2 3 4 5 6
1 OB2TCM X X X X XM
16 OB2TCM X X X X XM

1 - ToproBas Mmapka npeoopa3oBaTes.
2 - Ucnonuenne no padouemy nuanazony temmneparyp (1T, 2T, 3T, 4T wmu 5T).
3 - VcriomHEeHHE TI0 IOTTYCTHMOM OCHOBHOH aOCOIOTHOH IMOTPEITHOCTH U3MEPEHUS

otHocutenbHOH BraskHoctu (111, 211, 41T nnm SIT).
4 - KoncrpykrrusHoe ucnonnenue (A, b, B unm I'M).
5 - Tun 3alUTHOTO KOJIAYKa:

I - axxypHBIi N3 HepKaBEeIOIIEH CTalN ¢ TIOPUCTHIM KOJIITAYKOM U3 (TOpOIUIacTa;

6— JJIMHAa COCAUHHUTCIIBHOI'O Ka6€f[$[, M.

[Tpumep oOo3HaUEHHSI TEPMOTUTPOMETPA TIPH 3aKa3e:
HNBA-6B2-K-DIN ¢ npeodpa3oBaTtensiMu
1-i1 kanana IB2TCM-5T-5I1-AK-11-4m
2-10-i1 kanaas! JIB2TCM-5T-AK-4m

IIT - mopHCTHIN U3 CIIEYEHHOM HEpXKaBEIOIEH CTaN.

- tepmorurpomerp UBA-6b52-K B rcromHeHHN ¢ MOHTaXOM OJIOKA WHAWKAIUU Ha
DIN-peiike ¢ ogauM mpeoOpa3oBaTteneM Temieparypsl u Biaaxuoctd [AB2TCM-5T-511-
AK-II ¢ coemuHUTENBHBEIM KabeleM UIMHOW 4 M W JIEBATHIO IMPeoOpa3oBaTeIsIMU

temrepatypsl IB2TCM-5T-AK ¢ coequHNTENbHBIMI KaOEIsIMU JUTMHOM 4 MeTpa.
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https://microfor.ru/

5. YCTPOMCTBO U PABOTA TEPMOT'UTPOMETPA

Tepmorurpomerp cocrour u3 ONoKa HMHAWKAMM W W3MEPHUTEIBHBIX
npeoOpa3oBaTeell BIKHOCTH W/WIM TeMIIepaTypsl (M AaBJICHUS - U1 U3MEPUTEIIHLHOTO
npeodpazosatenst [AB2TCM-1T-4[1-B ¢ mnpoboorbopubiM  yctpoiictBom I1/IB-8).
W3mepurensHble TpeoOpazoBaTely MOAKIIOYAIOTCS K OJI0KY WHIMKAINH JIBYXIIPOBOJHBIM
WM TPEXTIPOBOJHBIM KabeseM rmapauienbHo.

[To xabemno ocymiecTBIsIETCS MMTAHNE U3MEPUTEIBHBIX IpeoOpa3oBaTeieil n 00MeH
JTAHHBIMH 110 TIpoTokoiry Modbus.

Kaxnplit m3amMepuTensHbIH Ipeodpa3oBartenb, IMOAKII0YaeMblil K OJI0KY WHIIUKALINH,
HMEET CBOW UHIUBUAYAIIbHBIN ceTeBOoM HoMep OT 1 10 16. TepMorurpoMeTp MoxeT HMETh
0 16 m3MepHUTeNbHBIX KaHAJIOB. TepMOTUTPOMETP IOCTaBIACTCS C H3MEPUTEIbHBIMU
mpeoOpa3oBaTe/sIMA  C BBEACHHBIMH CETEBHIMH HOMepamu. Ilpum HeoOXomumocTH
pacuMpeHus YHcia TMOAKII0YaeMbIX K TEpMOTUTPOMETpYy KaHasioB Ilonb3oBaress MOKET
caM YCTaHOBHTH CETEBbIE HOMEpa HM3MEPUTEIBHBIX NpeoOpasoBaTelel 1Mo Ipoueaype,
ONMCaHHOM B pazzene 9.5.

B usmepurensHbIX mpeoOpaszoBaressix BiaxHOcTH W Temriepatypsl JIB2TCM,
UCTIONIB3YEMBIX B TEPMOTHUTPOMETPE, HW3MEPEHHE  OTHOCHTENBHOM  BIIQXKHOCTH
OCYIIECTBIISICTCS COPOLIMOHHO-EMKOCTHBIM YyBCTBUTEIILHBIM 3JIEMEHTOM, TEMIIEPaTyphI -
MOJTYIPOBOJHUKOBBIM ~ TEPMHCTOPOM WJIM  IUIATHHOBBIM  TepMoIpeoOpazoBaTesieM
COIIPOTHBIICHHUS.

[MpuHIMD feficTBUS COPOLMOHHO-EMKOCTHOTO 3JIEMEHTa OCHOBAaH HA 3aBUCHMOCTH
JIURJIEKTPUIECKOH  IPOHUIAEMOCTH  IIOJIMMEPHOTO  BJIaro4yBCTBUTENBHOTO  CJIOf,
Pa3sMEIIEHHOTO MEXIY IBYMs DJIEKTPOAAaMH, OJUH M3 KOTOPHIX BIIATONPOHHIIAEM, OT
BIIYKHOCTH OKPY>KaroIel cpesibl.

UyBCTBUTEIBHBIC JIEMEHTHl OTHOCUTEILHON BIQKHOCTH M TEMIEPATyPhl 3aKPHITHI
KOJITAYKOM, 00ECTICUHBAIOIINM MX 3alIUTy OT MEXaHHYECKUX MOBPEXKICHNI U CBOOOTHBIH
JIOCTYI aHAJIM3UPYEMOI CPEeabl.

B mnpeobpaszoBatene pacrosaraercsi cxema OOpaOOTKM W BBIAYM CHIHAJIOB,
BBINOJIHEHHAsI HA OCHOBE MUKPOKOHTPOJIJIEpa U OCYIIECTBIISIONIAs CIIETYIONIHe QyHKIHN:

- N3MEPEHNE EMKOCTH YyBCTBUTEIBHOIO 3JIEMEHTA BIAKHOCTH;

- U3MEpEHNE COIIPOTUBIICHHS TEPMUCTOPA;

- BBEIYHCJICHUE 3HAUCHHS TEMIIEPATYPBHI;

- BEIYHCJICHUE 3HAUCHNSI OTHOCUTEIILHON BIIaXKHOCTH;

- TeMIlepaTypHast KOppEKIHs 3HAUYCHNSI OTHOCUTEIBHON BIAXKHOCTH;

- B3aUMO/ICHCTBHUE C BHEIIHUMH YCTPOHCTBAMH 10 poTokoiry Modbus.

bnox wHAMKanMM BBITIOJIHEH HAa OCHOBE MHKPOKOHTPOJUIEPA M OCYIIECTBIISET
cremyronue QyHKIHH:

- orpoc 710 16 u3MepuTeNnbHBIX IpeodpazoBarelieii;

- BEIYHCJICHUE 3HAUCHNUH a0CONIIOTHOM BIIaXKHOCTH Y TOYKH POCHI;

- MHIMKaNWs U3MEPEHHbIX 3HAYEHUI Ha CBETOIMOIHOM JIUCIIIEE;

- yIpaBJIeHUE ABYMsI PEICHHBIMU BBIXOJIAMH;

- (opMupoBaHTE ABYX TOKOBBIX BBIXOJHBIX CHTHAIIOB 4-20 MA;

- moIepkka g poBoro Beixoaa RS-485 (mpotokom Modbus).
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6. IOPAAOK YCTAHOBKMH

6.1. PazmectnTe M3MepuTEIbHBIE NPeOOpa3OBaTEIN HEMOCPEICTBEHHO B MeECTE
N3MEpEeHNSI OTHOCUTEIBHON BIQYKHOCTH M TEMITEPATypPhl BO3yXa.

He pexomenmyercs pasmemaTb H3MEpUTENBHBIH IpeoOpa3oBaTenh BOIM3H
MIPEAMETOB, BBIEIISIONINX TEIUIO (OTOIUTEIbHBIE CHCTEMBI H TID.).

6.2. brok magukanuu Tepmorurpomerpa MBA-652-K paccunTan Ha MOHTaX Ha
DIN-peiike Bmamu OT CHJIOBBIX IIMUTOB M OOOPYZOBaHWS, CO3AAIOMINX CHIIBHBIC
JIEKTPOMAarHUTHBIE M 3JEKTpUuecKue mons. [lonkimroueHne HanpsHKEHUS MUTAHUS,
WCTIOJTHUTENIFHBIX YCTPONUCTB W M3MEPHUTENBHBIX IpeoOpazoBareseii K OJIOKy MHIUKALIH
OCYIIECTBIISIIOT K KJIEMMHBIM KOJIOAKAM, PaclolI0KEHHBIM Ha BEpPXHEM M HIDKHEM TOpIIE
6110Ka.

YcraHoBOYHBIE pa3Mephl 0J10Ka WHAMKAIMK ITOKa3aHbl Ha puc. 1.

HasnayeHnune kJIeMMHBIX KOHTAKTOB 0JIOKa MHAWKAIMH TIPUBEJCHO B TabIHIeE 8.

6.3. Momudukanuu mnpeodpazoBareicii, KOTOPbIE MOXHO IOAKIIOYHTE K OJOKY
WHJIMKAlMH, MaKCHUMalbHOE WX KOJIMYECTBO JUIS OJHOBPEMEHHOTO IOJKIIOYECHUS H
BapraHT CXeMbI MOAKIIIOYEHHS IPUBEICHbI B Ta0mue 9.

6.4. B 3aBucMMOCTH OT MOIU(UKAIMH H3MEPUTEIbHBIE Ipeodpa3oBaTenn
MOJIKJTIOYAIOTCS K OJIOKY WHAWMKAIMK JBYXIPOBOIHBIM (pucC.12) MM TpeXmpOoBOTHBIM
(puc.13) xabenem (cM. Tabauity 10).

6.5. Cxema pacmaiiku xabenst mnst mnpeoOpaszoBareseit  JIB2TCM-1T-111-B
IIpUBEJCHA Ha pUCYHKE 14.

6.6. Cxembl pacmaiiku kabenst miust mpeoOpasosareneit [IB2TCM-5T-5I1-AK,
AB2TCM-6T-1I1-T" u AB2TCM-1T-411-B npuseneHsl Ha pucyHkax 15 u 16.

7 o

PO N 4

NN\ GV (RS-485)
P

74N 12

o N— 12V
K usmepumenbHsIM
npeodpazobamensm

<\x % Line
ov

Puc.11. braok nanukanuu tepmorurpomerpa IBA-652-K.
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Tabmuma 8.

KonrakTt

Haznauyenne koHTaKTa

DyHKIUS

1

IMutanue Tepmorurpomerpa +24B

IMuTanue Tepmorurpomerpa

2 IuTtanue Tepmorurpomerpa GND 24B+10%, 250 MA
3 HopMallbHO 3aMKHYTBIN KOHTAKT pene 1
4 IlepekngHON KOHTAKT pene 1 Komnrakrsl pene 1
5 HopMmallbHO pa3oMKHYTBIH KOHTAKT pene |
6 HopMaJibHO 3aMKHYTBII KOHTAKT pese 2
7 IlepeknHOM KOHTAKT peie 2 Konraktsl pene 2
8 HopMaJIbHO pa30OMKHYTBIM KOHTAKT pere 2
9 Beixon «A» mudposoro nHTepdeiica RS485
10 E;’;%i)eﬁcafsﬁggm GND» - mappoBoro | 4y, oot mrixos RS48S
11 Boixon «B» nugposoro unrepgeiica RS485
12 TokoBbIi BeIxo[ 1
13 O6umit GND ToxoBele BeIxoAs! 4-20 MA
14 ToOKOBBIH BEIXOJ 2
15 [MuTanne npeodpazoBareneii +12B TTogkmroucHue
16 JIuHus cBsizu ¢ mpeobpaszoBareneM «Liney HU3MEPUTENBHBIX
17 [Turanue npeodpazosareneii 0B npeoOpa3zoBaTernei
Tabsmma 9.
Cxema Makc. Makc. jnHa
Momudukarnmn
MOAKJIIOYECHUS KOJI-BO Kabens
JAB2TCM-A, JIB2TCM-b,
JAB2TCM-B, IB2TCM-I'M 2-npoBoOJHAS 1o 16 110 300 m
ucnogHenuut 1T, 2T, 3T, 111, 2I1
ﬁgg%gﬁ:}%ﬁg:g’c T1/1B-8 3-npoBogHas 1o 4 10 200 m
JAB2TCM-5T-5TI-AK 3-npoBojHast J0 4 J0 200 M
JAB2TCM-5T-AK 3-npoBojHast Jo 16 10 300 M
JAB2TCM-6T-1II-I 3-npoBojHast Jo 16 10 300 M
Tabmmma 10.
2-npoBOAHAsA CXeMAa NOAKJIIYCHUS 3-npoBogHAasA cxeMa NMOAKJII0YeHUSs
LBET LBET
HOMEpP HOMEp
conraxra | HASHAYCHHE | CTamjpapraoro | - | HasHAueHHE | CTAHIAPTHOO
IpoBOJIa IpoBOJA
HET HET HET 15 12B KpACHbIH 1T
JKEITHIA
16 JIMHUSA KpacHBI 16 JIMHUSA 3€JICHBIIT
17 0B Oenblit 17 0B Oeblii
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—8
6 B 11—
— I 72
P GND {13
3 [ —y W
+12V |15
2| GND Line |16
24V dc * 1| +24V oV |17

AB2TCM

Line ycn. A,6,8,IM
v (kpome Modupukayuu 417)

Puc.12. JIByxnpoBoaHas cxema MOIKIFOUCHIS H3MEPHUTEIBHBIX IPeodpazoBaTeici
K OJIOKY WHIUKALIH.

— 8 A [9—
/:7 GND |10 RS-485

6 B 11—
— 5 11—
P OND ’J

3 [ —y

12V
7

- 2| GND Line |16
24voc 24V ov 117
12V [B2TCM-AK

Line  fIB2TCM-411-B
14B-8

Puc.13. TpexnpoBoaHas cxema MOJKIIOUCHIS H3MEPHUTEIBHBIX IPeo0pazoBaTeici
K OJIOKY WHIUKALIH.
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COGu.lmZ nposog «0V»

=
01 20

3

T

o LINE

Puc.14. Cxema «pacmaiiku» kabenst (BUI CO CTOPOHBI «PacTaiiki» PO3ETKH) JUIs
noakiouenus JIB2TCM-1T-111-B.

o O6wmn nposog «0V»

|
=

01 2[H
3
;
S LINE |
JH12V

Puc.15. Cxema «pacmaiiku» kabenst (BUI CO CTOPOHBI «PacTaiiki» PO3ETKH) JUIs
noaxmouenus: AIB2TCM-5T-5I1-AK ucnonnenus 3 u AB2TCM-1T-411-B.

o O6wwuii npoeog «0V»

o Line

2V

Puc.16. Cxema «pacmaiiku» ka0ens (BUI CO CTOPOHBI «PacTaiiki» PO3ETKH) JUIs
nogxmoueHus JIB2TCM-5T-511-AK ucnonnenus 2.
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6.5. Kareropuueckn 3ampermaercs IOIKIIOYAaTh JIIOOOH W3 IPOBOIHHKOB
mpeoOpa3oBateleii ¢ IBYXIPOBOAHON CXEMOU MOIKITIOYCHUS K KIEMMHOMY THE3Iy «15»-
«+12V».

6.6. [TonkiroueHne 0JI0Ka MHAWKAUKA K UCTOYHUKY HMHUTAHMS OCYIIECTBILSIETCS IO
JIBYM TpoBoJaM - (menu «1»-«+24Vy» u «2»-«GND»).

6.7. TokOBBIE BBIXOJBI SBISIIOTCS aKTMBHBIMH (HE TOKOBas IETJIS). 3arperiaeTcs
MIOJIKJIIOYATh IIUTAaHNWE K TOKOBBIM BbIXo1aM. CxeMa MOJKIIIOYEHHsI BTOPHYHBIX ITPHOOPOB
K TOKOBBIM BBIXOJIaM NIpHBEIeHa Ha pucyHkax 9 u 10.

6.8. He momyckaercst coBMecTHasi MPOKJIaJKa KaOesl MEXIy H3MEpHUTEeIbHBIMU
npeoOpa3oBaTesiIMA M OJ0KOM MHIMKauuu TepMmorurpomerpa MBA-6b2-K ¢ cuinoBsiMu
LETISIMH.

6.9. ITocine BKITIOUEHHUS MMTAHUSI TEPMOTUTPOMETP TOTOB K paboTe.

6.10. Ecnu wn3MepuTenbHBI TpeoOpa3oBaTeNb BIAXKHOCTH W TEMIEpaTyphl
JIB2TCM ortkimtodeH OT 0J0Ka MHIUKAIIMU, TO Ha TOKOBBIX BBIXOJAX, CBSI3aHHBIX C ATHM
npeoOpa3oBaTesieM, yCTaHaBIMBaeTCs 3HaUeHHe Toka 0 MA.

6.11. biox maauKanuu uMeer nngpoBoil BeIxox mo nporokony Modbus RTU n
nnrepdeiicy RS-485. Onmcanue npotokoina paboTs! o nporokoiry Modbus u agpeca siaeex
npuBeneHsl B [Ipmnokernn. CunThiBaHNE TIOKA3aHUK M3 OJIOKa MHAWKAIMH C IH(PPOBBIM
BEIXostoM RS-485 Bo3mokHO KoHTpoiutepoM MBA-128 wmu 1K depe3 nmpeoOpazoBaTens
narepgeiica IIM-1C, mmbo npyrumm xoHtposniepaMu Modbus RTU, wumerommmu
nnrepdeiic RS-485 (kpome muddepenmansHoit mapsl A-B 00si3aTesbHO HamM4yrue o0Iei
e GND).

7. IMOAT'OTOBKA K PABOTE U PABOTA TEPMOIT'MT'POMETPA

onxmtounre Tepmorurpomerp UBA-6b52-K k MCTOUHNKY MHUTaHMS HOCTOSHHOIO
ToKa 24B 1 MomHOCTEIO HE MeHee 5 BT.

Ilocne BkIHOYEHUS MUTAHUS WHAWKATOP TEPMOTHUTPOMETPA B TEUEHUE YCTAHOBKU
CBSI3U C MI3MEPHUTEILHBIMHU ITpeoOpazoBaTessiMu (OKOJIO 5 C) IMEeT CIIeyIONi BHI:

s A
- -
- e = |
CH&1 . oz
HOCHC YCTAHOBKHU CBSA3M Ha HWHAWKATOPE BbICBEYMBACTCA OCHOBHOC OKHO,

coacpikalee U3MCPCHHBIC  3HAYCHHUA  BJIAKHOCTU W TEMICpaTypbl W  HOMEpP
COOTBCTCTBYIOIIICTO KaHaJIa:

254,
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Jnst ynpaBiieHns: TEpMOTHTPOMETPOM HCTIONB3YETCS pydKa yIpaBieHus (3HKOAED).

[ToBopoT pyukHu B peXxrMe OCHOBHOT'O OKHA OCYILECTBIISICT BHIOOp HOMEpa KaHaua.
IIpu 3TOM IpU NEPEKIIIOYEHNH Ha CIEeIY IO KaHal Ha MHIUKATOP BEIBOAUTCS €F0 HOMEP
(8 nmeBom HwkHeM yriay — «CHO1») m cooTBeTcTByIOmME 3HAYEHHsS! BIAXXHOCTH H
TeMIEepaTypBblL.

[Ipn mocnenoBaTeNbHBIX HAXKATHAX HAa pYUKYy YIPaBICHUS Ha HMHIWKATOPE
BBIBOJSITCS 3HAYEHUSI MACCOBOM KOHIEHTPALIUY BIIAary:

N LNy W
8"{83:

U TOYKH POCHI (I/IHGSI)Z

dFP
oC

8'-%8o.:

JnurensHoe (0kouo 3 ¢) HakaTHe PyUYKH YIIPaBIeHUS IEPEBOJUT TEPMOTUTPOMETP
B OCHOBHOE MEHIO:

HacTeoWEs HaH3nNoe
HacTroWka ToOk, BRI,
HacTroWka UM®, BRI,
HacTroWMKEa HOMEPOE
EenHvHHHa BA3RHOCTH
PERHMEHA A3THWMEOE
HoMeERr MAPHMEORa Q@@@AL
EozePaT <<

Bpamienue pydkn nepemeniaer Mapkep (BbIACIEHHAs CTPOKa) IO MEHIO.

B ocHOBHOM MeHIO ocyIecTBIIsIeTCS KOHDUTYPHPOBAaHHUE TEPMOTHIPOMETPA.

Hasxatne pydxu yrpaBieHust BRIOMpAeT BBIICIICHHBIN ITyHKT MEHIO.

[Tynkt meHio «Bo3BpaT <<» BBHINOJHSET TEPEXO] B OCHOBHOW PEXHUM (PEKHM
0TOOpakeHHsI U3MEPEHHBIX IIAPAMETPOB 110 BEIOPaHHOMY KaHaITy).

Uepes 45 cekyHA MOCHIE MOCIEAHEr0 HAXATUSl WIM IOBOPOTA PYUYKH IHKOJEpA
SIPKOCTh MHAMKATOpa CHIDKAETCs ISl YBEJIMYEHHs pecypca paboTel mHAmKaTopa. Ilpu
IIOBOPOTE MJIM HAXKATHH PYUKH SHKOJEpa IPKOCTh HHANKATOPA YBEINIUBACTCSL.
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8. METO/IMKA BBIIIOJTHEHUS U3MEPEHUI

[ocne BkIIIOUEHMST NMUTAHHUS TEPMOTHIPOMETP CTAHOBHUTCS TOTOB K paboTe uepes
HECKOJIBKO CEKYH]I.

[okazaHust OTHOCUTENBHON BJIAXKHOCTH U TEMIIEPATYPHl KOPPEKTHBI TOJIBKO, KOTAA
TEMIIepaTypa CeHCOPOB paBHA TEMIIEpAType aHAIM3UPYEeMOii cperipl. [loaToMy cunThIBanue
3HAYEHUH OTHOCHUTEIHLHOW BJIQXKHOCTH M TEMIIEpaTyphl MOKHO TPOU3BOJHUTE TOJBKO TPH
YCTaHOBUBILMXCSI TOKAa3aHUAX TEMITEPATYPHL.

PesynbraTsl n3MepeHnii 0TOOpaXkaroTcsl Ha 9KpaHe TePMOTHPOMETPa.

UreHne 1moka3aHUi ¢ TEPMOTUTPOMETPA MOXKET OCYIIECTBISTHCS Uepe3 HUpPOBOM
nHTepdeiic BTOpHYHBIM yCTPOWCTBOM B BHIE HU(PPOBOro CHUrHaja 1o mporokory Modbus
(cM. [Ipunosxenne).

UreHne noKa3aHUH ¢ TOKOBBIX BBIXOIOB OCYIIECTBIISIETCS! BTOPUYHBIM YCTPOHCTBOM
— YCTPOHCTBOM ISl UI3MEpEHUsI ToKa. TOKy 4 MA COOTBETCTBYET MUHUMAJILHOE 3HAYCHHUE
B auana3oHe naMepenus (Vu), a Toky 20 MA— mMakcumanbHoe 3HaueHue (Va) (eciu mpu
KOH(UTypupoBaHNH IIpeoOpa3oBates He ObUIO 33/1aHO HHOTO).

Boruncnenne 3HayeHWsT UM3MEPEHHOM mpeoOpas3oBaTeneM  BEJIWYUHBL Vs
nponsBoanTcs Mo Gopmyte (rae / — ToK mpeodpa3zoBaTes):

-4 -V
16

Viaw = Vi +

9. KOHOUT'YPUPOBAHUE TEPMOI'NTPOMETPA

Kondurypuposanue TEPMOrUrpoMerpa NBA-6B62-K OCYLIECCTBIIAECTCA
[MoTpebuTenem ¢ LEnbIo €ro afanTauy IS pelIeHUs] KOHKPETHBIX 3aad.

BHUMAHME! [ns BcTymiieHUs B CHILy U3MEHEHHH KOHPUTYpalui HEOOXOANMO
BBIWTH B OCHOBHOH PEXHUM pabOTHI.

PaccmoTprM Ha3HaYeHHE OTAEIBHBIX IYHKTOB OCHOBHOTO MEHIO.

9.1. KOH®UT'YPUPOBAHHUE PEJEHHBIX BHIXO/IOB

TepMorurpoMeTp UMeeT JBa HE3aBUCUMBIX PEIEHHBIX BBIXOJA, PEKUMBI KOTOPBIX
OTIPENETISIIOTCS. TIPH KOHPUIYpUpOBaHUM Iprubopa. Bxoa B pexuM KoH(UTYpHUpOBaHUS
pENeHBIX BBIXO/IOB OCYLIECTBIISICTCS M3 OCHOBHOTO MEHIO TIPH BBIOOpE CTPOKH
«Hactpoiika kananosy». IIpn sToM Ha nucruiee 0TOOPaXKarOTCS MOCTPOYHO PE3YIBTATHI
M3MEPEHUN OTHOCUTEIBHOM BJIAXXHOCTH U TEMIIEPATYyphl IO BCEM HNOJKIIOUEHHBIM
KaHaJlaM:

: 25, 420
@2 56,0 24, 6°C

EozePaT <4

Bpamas pyuky sHKOzIEpa, BEIOMpaeM KaHall, 10 KOTOpoMY Oy1eM KOH(HUTYpHPOBaTh
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peHGﬁHBIG BbIXOAbI, U HAJKUMACM Ha HCC:

R2: QPPEED < <]
ENE LN

A= EbIKN

B BepxHell ctpoke otoOpaxkaercs Homep kaHanma («02») W cepuilHBIH HOMeEp
MOJKJIIOYEHHOTO K HEMy H3MepHuTenbHoro mpeoOpasosatens («000669»). Ilpu
HEOOXOAMMOCTH BKJIIOYAeM HYXXKHBIH pPeJIeHHBIN BBIXOJ PYyYKOW yIpaBICHUs, yCTAaHOBHB
BhIIenienne Ha onuui «BBIKJD» cooTBeTCTBYIOMIET0 KaHana 1 Ha’kaB Ha Hee:

R2: QPAEED < <]
=0 ERN Norkea:  Wd
MNaraMeTE: RH FPedkM: 1
HI: @E@,@ LO: @E@,@

EEN Norvea: KN
NaraMeTP: T PeXMM: 1
HI: @p27. @8 LO: 826 5

[Tpn KoHGUTYpUPOBAaHKH BKJIIOYEHHOTO 110 BEIOPAHHOMY M3MEPUTEIHHOMY KaHAITy
perneiHoro BBIX0/1a BEIOMPAIOTCS:

- JIOTMKa cpabaThlBaHHs pelie TpH HACTYIUICHHH «COOBITHS» 110 JaHHOMY
n3MepHUTeNbHOMY KaHany (tormueckoe U wim normueckoe UJIN);

- TIapaMeTp, 10 KOTOPOMY HacTyIaeT «cOoOBITHE» (OTHOCUTENbHAs BIaKHOCTh RH,
temrepatypa T, MaccoBasi KOHIEHTpanus Biaru A, Touka pocsl (naes) dP, mosnsipHast 1ois
BJIarW ppm Wix aasieHue P);

- pexxuM cpabateiBanus pene (0, 1, 2 nim 3);

- BEPXHUH 1 HIKHUI 1TOpOT cpabaThIBaHUS pejie 0 BHIOPAHHOMY KaHay.

IIpy HanWuuy B TEPMOTHIPOMETPE HECKOJBKHUX M3MEPUTEIBHBIX KAHATIOB MOXKHO
HACTPOWTH PeNIeHHBIN BBIXOJ] Ha PabOTY 110 OHOMY M3 HUX HJIM IO HECKOJIBKHM Cpasy.

[Ipn pabote peneifHOro BBIXOJA C HECKOJIBKMMH H3MEPHUTEIHLHBIMHA KaHAJIAMH
BO3MOJKHO /IBa BapHaHTA JIOTUKH CpabaThIBaHNUs pelie:

1-ii BapmanT. CocTOosiHME penelHoro BbIxoAa — Jorumueckoe «M» cocrosHus
«peNerHOro BBIXOJIA» 1O BHIOPAHHOMY KaHaTy. JTO O3HA4YaeT, YTO peJieliHbIi BbIXO/
npudopa Ipy HACTYTIIICHUH «COOBITHS) Ha BRIOPAaHHOM KaHaJle BKIIFOUAETCs TOJIBKO TOT/Ia,
KOTJIa MO JIOTUKE pabOThl OCTAIBHBIX aKTHBHUPOBAHHBIX M3MEPHUTEIBHBIX KAaHAJIOB TAKXKE
JIOJKEH BKJIFOUUTHCS PENEIHBII BBIXOL.

2-i1 papuanT. CocrosHue peneifHoro Beixoga — Jyorndeckoe «UJIM» cocrosHus
peneiHOro BBIX0/1a M0 BEIOpaHHOMY KaHaTy. DTO O3HAYaeT, 4To peeiHbII BBIX0 Iprudopa
BKJIIOUAETCS, IIPH HACTYIUICHUH «COOBITHSD Ha BEIOPAaHHOM KaHAJIE WM KOTZA IO JIOTHKE
pabOTBl  OCTANBHBIX AKTHBHPOBAHHBIX HW3MEPHUTEIIBHBIX KAHAIOB TaKKe JIOJDKCH
BKJIFOUHUTHCS PEIEHHBIN BBIXOJ,.

Kaxnplit peneiHbIil BEIXOA MOXET OBITh «IIPHBS3aH» K OJHOMY M3 CIEIYIOIINX
HU3MEpPSIEMBIX 1ApaMeTPOB!
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- OTHOCHTENbHAs BIaXXHOCTH - RH;

- Temneparypa -T;

- MaccoBasi KOHIICHTPAIIHS BJIATH -A;

- To4Ka pockl (nues) - dP;

- MOJISIpHAsI OJIs BiIar (IIpeoOpa3oBaTenb JOJDKEH HaXOIUThCS IIPH aTMOC(HEpHOM
nasnerny, oo (aus [AB2TCM-1T-411-B) npu nHammumu npoOOOTOOPHOTO yCTpOHCTBa
[1AB-8; Bepxnuwmii npenen 1o 300 ppm) - ppm;

- naBieHue -P.

Jns BbIOOpa mapameTpa NPHUBS3KH PENEHHOTO BBIXOJA YCTAHABIMBACM pPYUYKOU
SHKOZEpa BBIACIECHHE HAPOTUB onuuy «Ilapamerp» W mociaenoBaTeNbHBIMI HaKaTHSIMH
Ha PYy4YKy BbIOMpaeM HEOOXOIMMBIH.

Bo3MOXXHBI crieytomye pesKiMMbl CpabaThIBaHUS pelie:

Pesxkum 0. Pere Bkirouaercst eciy 3Ha4€HUE KOHTPOJIMPYEMOTO ITapaMeTpa MEHbIIIe
BENMYMHBI HIOKHEro nopora LO wim Beire BenmyuHbl BepxHero nopora HI.

Pe:xum 1. Perne Bkirouaercs, Koria 3Ha4Y€HHE KOHTPOJHMPYEMOTO Iapamerpa
NIPEBBIIIACT BEeMUYMHY BepxHero mnopora HI wm BbeIKiOuaercs, Koraa 3HadEeHUC
KOHTPOJIUPYEMOT'0 IapaMeTpa CTAHOBUTCS! HU)KE BEJIMYMHBI HIDKHEro ropora LO.

Pe:xum 2. Perne Bkirouaercs, KOria 3Ha4Y€HHE KOHTPOJHMPYEMOTO Iapamerpa
CTaHOBUTCS HWXXE BEJMYMHBI HIDKHEro nopora LO m BbeIKIIIOYaeTcs, KOrAa 3HAYCHUCE
KOHTPOJIUPYEMOT0 IapamMeTpa IpeBbIaeT BeInInHy BepxHero nopora HI.

Pe:xum 3. Pesre Brimowaercsi, eciy 3HaUCHHWE KOHTPOJIMPYEMOTO Iapamerpa
CTaHOBHUTCS BhINIe 3HaueHus nopora HI.

Jnst ycTaHOBKHM BEJIMYMHBI TIOPOTOB HEOOXOJMMO BpAICHHEM PYUYKH SHKOZAEpA
BbIIenUTh 3HaueHue BepxHero (HI) wim mmxmero (LO) mopora, Haxars Ha pydKy H,
Bpallasl ee yCTaHOBUTH 3HAUEHHE TTOpOra.

Jns BeIXO#@a M3 peXMMa KOH(QHUIYPUPOBAHUS PENEHHBIX BBIXOZOB HEOOXOANMO
BpalIeHNEM SHKOJIEpa YCTaHOBUTD BBIICIICHUE HA CUMBOJIAX «<<» B BEpXHEM IIPaBOM YTIIy
JICIUIEs] ¥ HaXKaTh Ha Py4YKy dHKOJEepa.

[Ipn BKIIOYEHHWH pesle B TNPAaBOM BEPXHEM YIJy MAWCIUICS] BBICBEUMBAIOTCS
COOTBETCTBYIOIIHE coo0meHus: «P1y» n/mmm «P2»:

9.2. KOHOUT'YPUPOBAHUE TOKOBBIX BBIXOJ0OB

TepmorurpomMerp uUMeeT JBa TOKOBBIX Bbixojga 4-20 MA, peXHUMBI KOTOPBIX
OTIPENICIISIFOTCS TIPY KOH(DUTYpHPOBaHUH TIpHOOpa.

Bxonm B pexuM KOHOUTYPUPOBAHHS PEIICHHBIX BBIXOMOB OCYIICCTBISICTCS U3
OCHOBHOT'O MCHIO TIpH BEIOOpE cTpoku «HacTpoiika kaHamoBy:
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HacTeoWEs HaH3Noe

HacTPOWEa TOE, BLRIX
HacTProWMKEa UMP, BEIX,
HacTroMKEa HOMEPROER
Eenk4ikiHa BA3MHOCTH
FPepHMEHMA A3THHEOER
EepcKA NMPHWEOPRPa @, 32
EozePaT <<

HpI/I 9TOM Ha JUCILICC 0T06pa)KaIOTC$I napaMeTpbl KaKA0Tr0 TOKOBOT'O BbIXOJa:

HacTroMka Tok, Bbx, B8
1AEqu) Ml HaHan: @l
NaraMeTE: RH

dmA: @, @ 2amA: 186, A

JIEARNIES FEaHan: @1
NapameTrP: T
dmA: @06, 8 20mA: 106, @

Kaxplit BEIXO MOXKET OBITh ITOJKITIOYEH K JII0OOMY N3MEPHUTEIIFHOMY KaHaIy.

Kaxplit BEIXOZ MOXKET OBITh «IIPHUBS3aH» K OAHOMY U3 CIIECIYIOMNX IapaMeTpOB:

- OTHOCHUTENbHAsI BIaXHOCTh B % - RH;

- remneparypa B °C - T;

- MAaccoBas KOHLIEHTPAIUS BIIArU B I/M° - A;

- To4ka pocsl (nues1) B °C - dP;

- MOJISIpHAs 1OJIs BiIar (IipeoOpa3oBaTenb JOJDKEH HaXOIUTHCS IIPH aTMOC(HEpHOM
nasnerny, oo (aus [AB2TCM-1T-411-B) npu nHammumu npoOOOTOOPHOTO yCTpOHCTBa
[TAB-8; Bepxuwmii npenesn 1o 300 ppm) - ppm;

- maByeHue B Oap - P.

Jlnana3oH TOKOBOTO BBIXOJa ycTaHaBimMBaeTcsi llosb3oBaresieM BpPYyYHYIO ITyTeM
YCTaHOBKU 3HaueHH napameTpoB L u H, cooTBeTCTBYIONIMX BBIXOAHOMY TOKY 4 1 20 MA.
3aBHCHMOCTH BBIXOJHOTO TOKa OT 3HaueHn# L u H onmceiBaroTcst cOoTHOIIEHNEM

=4+ 16-(Par—L)’
(H-L)

rae | — 3Ha"YeHne BBIXOJHOIO TOKA, MA;
Par — 3HaueHue U3MEPEHHOr0 NapameTpa;
L —3HaueHune napameTpa, COOTBETCTBYIOIIEE BEIXOJAHOMY TOKY 4 MA;
H —3nauenue napamerpa, COOTBETCTBYIOLIEE BHIXOJHOMY TOKY 20 MA.

9.3. KOHOUT'YPUPOBAHUE [IU®POBOI'O BBIXOJA

Tepmorurpomerp nmeer MGPOBOH BBHIXOJ, TO3BOJISIONINN B3aMMOJICHCTBOBATH C
BHEITHUMH ycTpoiicTBamu 1o uHTepdeticy RS-485 u nmpotokoiny Modbus. {1 yctanoBku
CKOpPOCTH 0OMEHa He0OX0JMMO BHIOpAaTh B OCHOBHOM MeHI0 Iprubopa omiuio « HacTpoiika
HH(.BBIX.»:
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HacTrPoWKa KaHanoe
HacTePoKkEs Tok, BRI

HacTPoWES 1k
HacTPpoMKEa HOMEPRPOE
EelHiHa BA3MHOICTH
FPeERHMZHMA A3THHMEOE
HoMer NMPHMEORPa Q1LAGES
EozpPaT <<

3aTeM BBIOpaTh 3HAYCHUE CKOPOCTH OOMEHa:
CHOPOCTE MNOPTA

>19200
i=1=10lo)
4500
2408

EozePaT <4

W BBINTH B OCHOBHOE MEHIO depe3 omnmmio «Bozspar». IlporpammHoe obecneuenue,
MIOCTABISIEMOE C TEPMOTUTPOMETPOM, paboraeTt Ha ckopoctu 19200 6ox.

Tepmorurpomerpsl ¢ 1nppoBEIM BBIXOJOM MO wuHTepdeiicy RS-485 wmoryr
00BEMHATECS B CETh, COJEpIKallylo 10 247 mpuOOpOB, W HCIIONB30BATHCS B COCTaBE
MHOTOKaHAJIBHBIX U3MEpUTEIbHBIX cucTeM. [lonkmrouenne k [IK Moxer ocymiecTBIsAThCA
yepe3 mpeodpaszoBarens naTepdeiica RS232/RS485 wm USB/RS485. TepmorurpomeTpsl
MOTYT TaKXe IOJKIIOYaThCsl K KOHTPOJUICPY HM3MEpPUTEIBHBIX IpeoOpaszoBareleii ceTH
Modbus BA-128 (rpouzBoacteo HITIK « MIKPODOPY).

[Ipn pabote B ceT KaXIOMy TEPMOTHUTPOMETPY JOJDKEH OBITH NPHUCBOCH CBOM
YHHUKaJIbHBIN CETEBOW HOMED.

YcraHOBKa CeTeBOro HOMepa OCYIIECTBISIETCSl M3 OCHOBHOT'O MEHIO IPU BhIOOpE
onuuu «Hactpolika HOMEpOB»:

HacTPoOWKa Kadanoe
HacTrPoWKEa ToOk, BEX,
HacTEoKE.S Bk

HacTPoWES HOMEROE
EenKHHHa BNafHOCTH
FEEWMEZHA A3THWHEOE
HoMER NPHMEORa QLASES
EozepPaT <+

B nosiBuBIIeMcst OKHE
HacTProWKa HOMEPOE

CeTeeoK_ HOMEPR
ENQOKa:

CeTeERoK HOMEPR
AaTHHMES: 1
SanKcaTke EozePaT 44

yCTaHaBIMBaeM ceTeBO HoMep Oioka (0T 1 10 255) M BBIXOMM B OCHOBHOE MEHIO 4epe3
onuuto «Bo3BpaT».
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Jdnst cunThBaHWS TOKa3aHWKA ¢ OJOKa HWHIVKAMK MOXKET HCIIOIb30BaTHCS
mporpamma SensNet, noctynHas B pasgene «llomnmepxka — 3arpys3ka» Ha caidte
microfor.ru.

9.4. BbBIBOP BbIBOJIUMbBIX HA UHIANKATOP BEJIMYHNH BJIAKHOCTHU

TepMorurpoMeTp Ha OCHOBE U3MEPEHHBIX 3HAYEHUM OTHOCUTEIBHOM BIAXKHOCTH U
TEMIIEpaTypbl PACCUMTHIBACT BEJIMYMHBI MAaCCOBOW KOHIEHTPALMH BJIATM W TOYKH POCHI
(unest) aHanM3upyemoro rasa. [Ipu mocnexoBaTesbHOM HaXXaTHH Ha PYUKy 2HKOJZepa Ha
JUCIICH BBIBOAATCS 3HAYEHUS OTHOCUTEIBHOM BIAXKHOCTH, MAacCOBOM KOHLEHTpaLUU
BJIarM M TOYKH pochl (mHes). Uepe3 45 cekyHI IOcie MOCIEAHEr0 HaKaThsl Ha PYUKY
SHKOJIEpa TEPMOTHIPOMETP HMEPEXOANUT B «CISIIIUID PEXHUM, B KOTOPOM Ha HHIUKATOP
BBIBOJIMTCS TapaMeTp BIAKHOCTH, CKOH(UIYpHPOBAaHHBI B KadyecTBE OCHOBHOTO, H
CHIDKAeTCsl SIpKOCTb MHAMKAaTopa. OCHOBHOM TMapaMeTp BIIAXKHOCTH BBIBOJUTCS Ha
WHJIMKATOp TIPH BKJIIOYEHUH ITpHOOopa.

VYcTaHOBKa OCHOBHOIO MapaMeTpa WHAMKAUM BIAKHOCTH OCYILECTBIISIETCS W3
OCHOBHOT'O MEHIO ITpH BBIOOpE onun «BeJuunHa BJAaKHOCTHY!

HacTroWKEa KaHanoe
HacTroWka ToOk, BRI,
HacTroWka UM®, BRI,
HacTeoWKEs HOMEROE

EEnHHHa BASHHOSTH
PERHMEHA A3THWEOE
HoMeRr MAPKMEORa QL1AG59
EozePaT <<

B nosiBuBImIEMCS OKHE

BEAMHMHAE BA3WHOCTH
W *0PK P
A, . NeEK 1 aTH
dF, =C MeKd & aTtH

EozePaT <4

BpaIlas PyuKy SHKOZEPA, BhiensieM TpeOyembiii mapametp («RH, %», «A, r/M>» nim «dP,
°C») u ¢ukcupyem ero, HaxxaB Ha pyduky. [Ipu 3ToM yKazaTenb «>» yCTaHAaBIMBACTCS
HalpoOTHB BHIOPAHHOTO IapaMeTpa. 3aTeéM BBIXOJMM B OCHOBHOE MEHIO 4epe3 OIILIHIO
«Bo3BpaT».

Cocennmif  ctonbeny mpenHasHAa4deH sl KOHQHUIYPUPOBAaHUS KaHAIOB C
npeobpazoBaresiMu Tunia [IB2TCM-1T-411-B (B Tom umcne B cocraBe [1/IB-8). Ora
mpolexypa onrcasa B paszaene 11.
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9.5. YCTAHOBKA U3MEPUTEJIBHBIX IPEOEPA3OBATEJIEN
BJIA’KHOCTU/TEMITEPATYPbI

TepMorurpoMeTp MOXKeT UMETh 10 16 N3MEPUTENIBHBIX KaHAJIOB.

Kaxnplit m3mMepuTensHbINH Ipeodpa3oBartenb, IMOAKII0YaeMblil K 010Ky WHIIMKAIINH,
JIOJDKEH MMETh CBOM WHAMBUAYAIIBHBIA ceTeBOM HoMep oT 1 mo 16. Tepmorurpomerp
MIOCTABISIETCSl ¢ W3MEPHUTENFHBIMA IIPeo0pa3oBaTeIsIMH C BBEACHHBIMU CETEBBIMH
HoMepaMHu. BBox ceteBbix HOMepoB Ilonb30BaTenneM OCymEeCTBISAETCS TONBKO IPH 3aMEHE
N3MEpHUTENBHBIX TIpeoOpa3oBarteneii nim 100aBIeHUH HOBBIX.

VYcraHOBKa CETEBBIX HOMEPOB IpeoOpazoBaTesieii MOXKET OCYLIECTBIISITHCS
INonb3oBaTeneM cleIyOIKM 00pa3oM:

1) oTkirounTte mUTaHKe OT OJ0Ka MHIMKALIWH (U 3TOT0 MOXXHO OTKIIIOYHTH OT
0J10Ka MHANMKAIMY KIEMMHYIO KOJIOAKY C LETSIMH ITUTaHHs);

2) MoAKITIOYNTE K OJIOKY MHIUKAIWM OJAMH MU3MEPHUTENBHBIA MpeoOpazoBarelib, y
KOTOpOTo TpedyeTcsl yCTaHOBUTH CETEBOW HOMED;

3) BKIIOYMTE NUTaHWE OJIOKa WHIWKALWH, OJHOBPEMEHHO HaXMMas Ha PYUKY
JHKOJIEPA;

4) Boiinute B nmoameHio «HacTpoiika HOMepoB» OCHOBHOTO MEHIO U YCTaHOBHUTE
TpeOyeMoe 3HaueHHEe CeTEBOro HoMepa KOH(UrypupyeMoro npeodpa3oBareis:

HacTrPoOWMKEa HOMEROE

CeTeEROM HOMEPR
ENoka: 1

CeTEROM HOMER
A3THHES:
SAanKcaTke EozepPaT 4+

3arem BBIICISACM OIIIUIO ((3al'II/ICﬁTI>>), HAXUMACM Ha PYYKY SHKOJACpa, KJACM OKOJIO S5cu
BbIXOAMM B OCHOBHOC MCHIO Y€PE3 ONIHIO <<B03BpaT)>.

BHUMAHME! TepmorurpoMerp mocTaBisieTcs ¢ H3MEPUTEILHBIMU NPE00pa3oBaTeIIIMU
C YCTaHOBIEHHBIMH CETEBBIMM HOMepamu. BBopg cereBeix HoMmepoB Ilomb3oBatenem
OCYIECTBIISICTCS TOJIBKO IIPH 3aMEeHe IpeoOpas3oBarteneil i 100aBIeHIH HOBBIX.

[Tocne BBOJA cEeTEBBIX HOMEPOB IMpH 3aMEHE MpeoOpa3oBareieii Win J00aBICHUN
HOBBIX HEOOXOIUMO TIPOBECTH PEBU3UIO TIOAKIIOYCHHBIX K OJIOKY WHAWKAIIUH
mpeoOpas3oBareneii. [l 3TOro B OCHOBHOM MCHIO BEIOMpaeM ommmioo «PeBu3ms
JATYUKOBY!

HacTrPoOWMKEa HKaHanoe
HacTroWKEa Tok, BEX,
HacTrPoWEa UM®, BEX,
HacTrPoOWMKEa HOMEROE
BEHHHHHE EHEHHDCTH

- Ak
HoMED MPWEORS 01055
EBoZBRAT <<

B orkpbiBmieMcst okHe BeIOMpaeM om0 «HavyaTs peBH3HI0» M HaXMMaeM Ha
PYUKY YIPaBIICHHS:

24




PERHMEHA A3THWMEOE

EozePpaT <<

HaYaTE PEBRMEKH

bnox mHmmKanmu HadMHAeT omnpoc 16 M3MEPUTENbHBIX KaHAIOB M BHIBOAUT HA
IUCIUIeH  cooOmieHne o KojudecTBe OOHapy)KeHHbIX mnpeoOpasosareneif. [locie
3aBEpLICHHS NPOLEAYPHI BBIIACTCS COOOIICHHE:

PERHMEHA A3THWEOE

OEHaP'YHEHD
AS3THMEOE: B2

HlFeeHzHA zaecpweHaRR

Haxartue Ha PYUYKY 5HKOJACPA BO3BpALIACT TCPMOTUT'POMETP B OCHOBHOC MCHIO.

9.6. IIPOBEPKA PEJIEMHBIX 1 TOKOBBIX BHIXO/10B

CepuiiHbIif HOMEpP TEPMOTUTPOMETPA OTOOPAKACTCS B OCHOBHOM MEHIO B CTPOKE
«Homep npudopa»:

HacTrPoOWKEa HKadanoe
HacTrPoWKEa Tok, BEX,
HacTrPoWKEa UM®, BRI,
HacTrPoOWMKEa HOMEROE
EenKHHHa BNa®HOCTH
FEEMZHMA AITHHMEOE
HoMER NPHMEORS B1AG5S
EozepPaT <+

[Ipn mmTensHOM (OKOJO 5 €) HAXATHM HA PYYKy JHKOJEpa B 3TOM COCTOSIHUH
TEPMOTUTPOMETP NEPEXOAUT B PEKUM NPOBEPKHU PENICHHBIX U TOKOBBIX BBIXOJOB:
PENEL: =3[0
T.BE.1: @9 mA

FPENEZ2: EbIKN
T.B.2: @7 mA

EozePaT <4 wia, 95

B stom PEKUME MOXKHO BPYYHYIO BKIIIOYATH W BBIKIHOYATb peﬂeﬁHLIe BBIXOJbI,
YCTaHaBJIMBATbh PAa3JINYHbIC 3HAUCHUS BbIXOAHBIX TOKOB.
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10. MOAKJIIOYEHUE ITPEOBPA3OBATEJISI HCIIOJTHEHUS -B K T'A30BOI
MATI'UCTPAJIA

YcraHoBouHble M rabaputHble pasMepsl mnpeoOpasosarenst JIB2TCM-1T-111-B
IIpUBEJECHBI Ha puc.17.

[Nonxmoyenne mnpeoOpa3oBaTest K Ta30BOM MarucTpaid OCYLIECTBISICTCS TIPH
HOMOILM IPOOOOTOOPHOr0 YCTPOMCTBA, IIOCTABIIEMOTO BMECTE C IIpeoOpa3oBaTeneM I10
3anpocy Ilorpebutens, imb0 NpoTOYHOH Kamepsl, M3roToBieHHOW IloTpeOurenem B
COOTBETCTBUU C KOHKPETHBIMH YCIOBHUSIMU DKCILTyaTalUH.

846"

M24xT7

g2

Jo"

215

4
———

3
295 KIS o v

e — iy

Puc.17. YcranoBounsle 1 rabapuTHble pa3Mepsl ipeodpaszosarens JB2TCM-1T-111-B.

Konctpykuuss ¢umanma (yCTaHOBOYHOW YACTH KaMephl) JUIL ITOAKITIOYCHUS
mpeoOpa3oBarenss mokazaHa puc.18. s W3rOTOBIIGHWS KaMephl HEOOXOAMMO
WCTIOJIBh30BaTh MATEPHANBI, C1a00 aJCOpOMPYIONINE BJary, HalpuMep, HEPKABCIOIIYIO
CTallb.

JUis  TOAKIIOYEHWsS  MPOTOYHOM  Kamepsl  mpeoOpas3oBaTenss  HEOOXOIUMO
HCTIOJB30BaTh TOJIEKO TEPEXOTHUKH W apMaTypy W3 IMOIUATWICHA, (propormiacta wiiu
HEpKaBeIoIEed CTanu. 3amnpenaercs HCMIONIb30BaHUE YIUIOTHUTEIbHBIX MPOKIAIO0K W3
PE3UHBI.

Mecro ycTaHOBKHM (uiIbTpa (eciim OH HEoOXoauM) HeoOXOAMMO BBIOMpATh Kak
MOXXHO Onrke K Touke oTOopa Ta3a, 4ToOBI B Iporiecce pabOTHl HE IMPOUCXOIUIO
3arpsi3HEHUE MarucTpay.

M3mepeHrne TOYKM HWHES Ta30B C BBICOKUM KJIacCOM YHMCTOTHI IO BJlare
eecoodpa3Hee MPOU3BOANTE MPH JABICHUN B TIPOTOYHONW KaMepe, paBHOM JIaBJICHUIO B
MarucTpaiu, TaK Kak 3TO MO3BOJISIET PACIIMPUTH HUXKHIOKO TPAHUILY IMana30Ha U3MEPEHUSL.
Tak, ecnu Touka HMHes raza Npud HOPMalIbHOM JaBieHuH cocrtaBiser -70°C, To mpu
W30BITOYHOM JaBJICHWH 7 KI'c/CM? ero TOuKa pocel/uHest coctaBut -56°C. OnHAaKo, I
MIPUBEICHUS 3HAYCHUS BIAXKHOCTH K HOPMAJBFHBIM YCIOBHUSM B 3TOM ClTydac HEOOXOAMMO
3HATh JABJICHHE B MArUCTPAIH.

Ecnmm 3HaueHme pmaBiaeHHWS IOCTOSHHO M M3BECTHO, €r0 MOJXKHO BBECTH B
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npeoOpa3oBaTenb, U OH OYyAET NPHBOAWTH 3HAUCHHE BIAKHOCTH K HOPMAILHOMY
nasnennto. Ecnu naBneHne MeHseTcs B IIMPOKUX Ipenesiax, HeoOX0UMO HCTIONb30BaTh
mpoboorboproe ycerpoiictBo [I/IB-8, B cocTaB KOTOPOTO BXOIWT MpeoOpa3oBaTeh
naBiieHns (TobKo it mpeodpasosareis JJB2TCM-1T-411-B).

BHHUMAHME! IIpu Be160pe PUTHHTOB M TIOABOIAIICH I'a30BOM apMaTyphl yUUTHIBaTE
MaKCHMaJIbHOE JJaBJICHUE T'a3a B JIMHUH. Y CTAHOBKY (DUTHHI'OB IIPOBOJIHTE B
COOTBETCTBUU C yKa3aHUAMU Ipous3BoauTens. HenpasuiibHas yCTaHOBKA HIIH
MIPEBBIIICHIE MAKCUMAJIBHOTO IABICHHS Ta3a [l UTHHTOB M apMaTyphbl IIPEJICTABISET
OIIACHOCTB!

I

17 U1 A

//

20

@17
@25,5* \¥

T~——

@15

Kossyo ynnomHumensHoe 23x17x2
¢moponnacm ®-4 TY 6-05-810-88

Puc.18. KorcTpykius ¢uaHma ajis MOAKITIOYCHUS U3MEPUTEIFHOTO TIPpeo0pa3oBaTesst
JAB2TCM-B k ra3zoBoi Marucrpaiu.

11. OCOBEHHOCTHU PABOTHI C UBSMEPUTEJBHBIMHA
IIPEOBPA3OBATEJIAMMU IB2TCM-1T-411

B mnpeobpazoBatene JIB2TCM-1T-4I1-B ceHCOp BIaXXHOCTH ¥ IUIATHHOBBIA
TepmonpeoOpazoBaTens conporusicHus Pt100 HaxomsTcs B TEIOBOM KoHTakTe. Cxema
M3MEPEHUs TEMIIEPATyPbl MOKET B INIMPOKUX NpeeaX MEHATh U3MEPUTENBHBIA TOK Yepe3
TEepMOIIpeoOpa3oBaTeb CONMPOTHUBICHUS, YTO ITO3BOJISICT IOJICPXKUBATH 3aJIaHHYIO
TEeMIIepaTypy ceHcopa. bmaromapsi aTtoMy B mpeoOpas3oBaresie peajn30BaHbl (DYyHKIUH
aBTOKOPPEKLUH CABUra IpayHpOBOYHON XapaKTEPUCTUKU U 3aLUTHI CEHCOPa BIAXKHOCTU
OT mnepeyBlnaxkHeHHs. Kpome ToOro, BCHEICTBHE TOrO, 4TO OCHOBHOE HA3HAUYEHUE
peoOpa3oBaTessi — U3MEPEHHUE BJIATOCOIEPKAHMS CIKATOTO BO3AyXa M TEXHOJIOTMYECKUX
ra3oB, NpeoOpazoBarellb MO3BOJSET NPUBOIAWTH M3MEPEHHBIE 3HAYECHUSI BIAKHOCTH K
HopManbHbIM (1 Gap abc.) u cranmapTHeIM (7 Gap u30.) YCIOBHSAM C Y4ETOM TEKYILETO
JIaBJICHUS aHAITM3HPYEMOTO Iasa.
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11.1. ABTOKOPPEKIIMS CJIBUT A TPAJTYUPOBOUYHOM
XAPAKTEPUCTHKHU CEHCOPA BJIA’KHOCTH

Ilox BIMsIHMEM pPA3IMYHBIX BHEIIHUX BO3JCHCTBUI €MKOCTb CEHCOPA BIAXKHOCTHU
MOJKET HE3HAUUTEIbHO U3MEHAThCA. [Ipy M3MepeHHn BBICOKHX 3HAUYEHUM OTHOCUTEIBHON
BJIQXHOCTH CIBHUT TPaIyHPOBOYHOM XapakTepucTHkH, Harmpumep, Ha 0,5% RH (Relative
Humidity — oTHOCcHTENBHAS BIIQXKHOCTH, AHIJI.) HE BBI3OBET 3HAYMTEIBHOW OIIMOKH TPH
BBIYHCIICHUH 3HAUYEHMs TOUKH pockl. Tak, mpu temmneparype 25°C n RH=20% Touka pockl
raza cocraBmsier 0,5°C, a mpu RH=20,5% - 0,84°C, T1.e. morpemmnoctu 0,5%RH mpu
temrnepatype 25°C u RH=20% cooTBeTCTByeT MOrpEIIHOCTh W3MEPEHHsSI TOUYKH POCHI
0,34°C.

3HauNTEeNIbHO XyALIas CHUTyanus HaOMofaeTcs NpH HU3KUX  3HAYCHHUSIX
oTHOcUTeNnbHON BiaxHocTH. [Ipu temmeparype 25°C m RH=0,1% Touxka unes rasa
cocraBisier -51,7°C, mpu RH=0,6% - mmayc 36,5°C, T.e. morpemnuoctu 0,5%RH mpu
temrneparype 25°C u RH=0,1% cooTBeTCTByeT MOrpemrHoCTh M3MEPEHUSI TOUYKU POCHI
15,2°C, 4T0 COBEPIIEHHO HEOTYCTUMO.

Jns ycrpanenus BiIusHUA Apeiida rpa ynpoBOYHON XapaKTepUCTHKHA Ha TOYHOCTh
W3MEpEeHNs] HU3KMX 3HAUYCHWH OTHOCHTENIFHOH BJIQXKHOCTH B npeobpasoBarene JIB2TCM-
1T-4I1-B mpuMmeHeHa TEXHOJIOTHS aBTOKOPPEKIMM Jpeiida XapakTepUCTHK CEHCOopa,
(YHKIIMOHHPYIOIIAs! CIICAYIONIIM 00pa3oM.

B mpeobpazoBarese ceHCOp BIaXHOCTH M IUIATUHOBBIA TepMOIpeoOpa3oBaTeb
conporusieHuss Pt100 HaxomaTcs B XOpolleM TEIIOBOM KOHTakTe. CxeMa U3MepeHUs
TeMIepaTypbl MOXET B IIMPOKHX MpPEAENax MEHATb HU3MEPUTENBHBI TOK dYepes
TEepMOIIpeoOpa3oBaTeb CONMPOTHUBICHUS, YTO ITO3BOJISICT IOJICPXKUBATH 3aJIaHHYIO
TeMIEpaTypy CEHCOopa.

IIponenypa aBTOKOPPEKLINU 3aKIIOUAETCA B CIEAYIOIIEM:

1. [ocne 3armycka mpoueaypsl PUKCHPYIOTCS TOKA3aHUsI CEHCOPOB TemIiepaTypbl T1
U OTHOCUTENBHOH Biiaxknoct RH’ 1.

2. YcTaHaBIMBAETCSl HOBOE 3HAUEHHE TEMIIEPATypPhl CEHCOPOB T.

3. Tlocime crabwnmmzanuy TOKa3aHWM TeMmeparypsl M BIQKHOCTH Uepe3
orpeniesieHHOe BpeMs (GuKcUpyroTcst 3HadeHus! mokasanuii T: m RH’2 u BhIKImIOUaercs
PEXXHM HarpeBa CEHCOPOB.

Jlanee ~ MHUKpPOKOHTpPOJUIEp  OCYIIECTBISET  pacdyeT  BEJIMYMHBI  CABHra
TpajlyipOBOYHONM XapakTEpPUCTHKH W KOPPEKTHUpyeT KOI(D(OUIMEHTH B HaMATH
N3MEPHUTENBEHOTO NpeodpazoBaTels.

B o6mem Buze pacuer BennuuHbl casura ARH MOXXHO IpeicTaBUTh CIIEAYIOIM
oOpazom:

Ilo ompeneneHuto oTHOcUTENbHas BIaXHOCTb Traza RH — 310 oTHOmEHME
MapLHUAIBHOTO JABJICHUS BOASHOIO Mapa P K JaBJICHUIO HACBIIIEHHOTO Mapa Npy JaHHOI
TEMIIEPATYPE Ps’, BHIPQKEHHOE B TIPOLIEHTAX:

RH = 100-p / ps'.

Takxum obpazom,

RHI1 =100-p/ psT!,
RH2 = 100-p / ps™?, tme

RH1 u RH2 «uctuHHBIE» 3HAau€HHs OTHOCUTEIBHOH BIaXHOCTH rasa Ipu

temnepatypax T1 u T2.
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Orcrona
RH2 = RHI1- ps™ / ps™,= k- RH1, tiie
k= psTl / pst.

[TycTs caBHUT IpalydpOBOYHONM XapaKTEpHUCTHUKH IPpeoOpa3oBaTelsi COCTaBIISET
ARH. Torma

RHI1 =RH’; + ARH,
RH2 =RH’; + ARH

Orcrona,

RH2/RH1 = (RH’2 + ARH)/( RH’1 + ARH) =k,
ARH = (k-RH’1 - RH*2)/(1-k).

IIponenypa aBTOKOPPEKLMH OCYIIECTBIIACT OINPEICICHUE BEIUYUHBI CABHIra
IpafyUpOBOYHON XapaKTEpPUCTHUKH CEHCOpPA BIAKHOCTH M BBOA €€ B IaMATh
peoOpa3oBaTessl BIAKHOCTH. Y CIENIHOE 3aBEPIICHNE aBTOKOPPEKIUH OCYIIECTBIISIETCS
TIPY TIOJy4EHHOM pacdeTHOM 3HAY€HHH OTHOCHUTEIILHOM BIaXHOCTH raza MmeHee 10%.

3amyck npolueaypsl aBTOKOPPEKIIMH MOXKET OCYILECTBIISATHCS ABTOMATUYECKU YEPE3
3aJ[aHHBII HHTEPBAJI BPEMEHHU WM IIPHHYIUTENBHO C NIepeiHel aHenu 0JI0Ka HHIUKALIH
TepMorurpoMerpa.  [IpUHyAMTENBHBI  3aIyCK  aBTOKOPPEKLMH  OCYLIECTBISETCA
ClIeIyIOIUM 00pa3oM:

1) BxomuMm B OCHOBHOe MeHIO, BblOMpaeM ommmio «Hactpoiika kaHaioB» u
KoH(UTrypupyemblii KaHail. B BepXHel CTpOKE OTKpPBIBIIETOCS OKHAa BBIBOAATCS HOMEp
BbIOpaHHOro kauana («01l:»), cepuiHBII HOMEp MOKIIOYEHHOTO K JTOMY KaHAIly
npeoOpazoBatens («AS516») n B BepxHEM NpaBoM yriry — Haanuck «JJOID»:

R1l: QOASL1E aon B
ENE LN

= EbIKN

Beiiensem  mammues  «JOID» w  BXOOMM B MEHIO  KOH(UTYpPHPOBAHHMS
JIOTIOJTHUTEIBHBIX MapameTpoB npeodpazosatens [AB2TCM-1T-411:

WJEERPAT

Ha4aTE a3eTOoOEORPPEELMH
MHTEPEAaN: EBEbIKA
SanKcaTe MHTEPEAaN
YJoTaHoeka @7 4,04,
JaepneHKe: Q@@ @ Eap
SAanKcaTe A3IBNEHWE
MNepeEAN4HMTE NOE, PEH,

JUis  3amycka mpoueaypbl aBTOKOppeKuMH BblgesnsgeM onuuio  «Havars
ABTOKOPPEKIHIO» U HaXHMaeM Ha pydKy O3HKojepa. B mpomecce BbINOIHEHHS
aBTOKOPPEKIMH Ha AWCIIIEE TIPH BEIOPAHHOM KOPPEKTHPYEMOM KaHalle B HIPKHEM IIPaBOM
yriy BelcBeurBaeTcst Hagnuch «AKOP»:
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B 310 Bpemst Ha HHAMKATOPE BEICBEUMBAIOTCS 3HAYEHHUSI BIIAKHOCTH U TEMIIEPATYPHI,
MPEIIICCTBYIONINE 3allyCKy TpOUeAyphl aBTOKOoppeknuu. OOHOBICHHE ITOKa3aHUi
MIPOUCXOTUT TOIBKO IO 3aBEPIIICHUH MPOIICTYPHI (OKOJIO 2 MUHYT).

IIpu ycnemHom 3aBepiieHUH MPOLUEAYPhl B HUKHEM MPABOM YTy BbICBEUHMBAETCS
Haamuch «KAK OK»:

IIpy BKIIOYEHUU NUTAHHUS TEPMOTMIPOMETPA IPU OTHOCUTEIBHON BIIAXKHOCTHU
Mmeree 10% B HIKHEM IpaBOM yTiTy BbIcBeunBaeTcsi Haarmich «NO AK»:

03HAualoIlas, 4YTO aBTOKOPPEKIMs IOCHE BKIIOYEHUS MHTaHMS €IIe HE MPOBOIWIACH.
lNamenne »TOM HagmMCH NPOUCXOAUT MpPH YCIEHIHOM 3aBEPIICHUH IMPOLEAYPHI
aBTOKOPPEKIUH.

IIponenypa aBTOKOPPEKLIMU MOMKET OCYILECTBIISITCS ABTOMATHUECKU 4Yepe3
3aJaHHBIl MHTEpBaJ BpeMeHH. JIisl YCTaHOBKM MHTEpBaja HEOOXOIMMO B MEHIO
KOH(UTypUpOBaHUS AOTIOJIHUTEIBHBIX TTapaMeTpoB BbIOpath onuuio < HHTEPBAJI:

EozePaT <4

Ha4aTeE aeTOoOEORPEHLH
MHTEPEAN: iblF 1
SanKcaTe MHTEPEAaN
YJocTaHoeka @7 4,04,
JaepneHWe: @00, @ Eap
SanKcaTe A3BRNEHWE
MNepeEAN-AHMTE NOE, PEH,

Ha)XaThb Ha Py4YKy JHKOJlepa, YCTAaHOBHUThH 3HAUCHHWE MHTEpBaja, Hanpumep 12 4acos, u
BHOBb HaXaTbh Ha PY4KY PHKOJEPA ISl BEIXOJA U3 3TOTO PEXKUMA:
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EozePaT <<

Ha4aTe aeTOoEORPPERLUMH
MHTEPERAN: >» 12 “Hacoe
FanvcaTe MHTERBAaN
YoTadHoeka ‘@” 4.1,
JaeneHWe: @@, @ EapP
FanvcaTe A3BnNeHHME
NepekANHKMTE NOB, PEH,

Ecimn  ocywectsisiercs mpoueaypa aBTOKOPPEKLMH — CEHCOpa  BJIaXKHOCTH,
3arycKkaeMasi IEpUOAMUYECKH Yepe3 3aJaHHbIA HHTEPBAl BPEMEHH WIN IIPUHYAUTENBHO, Ha
WHJIMKaTOpe MUTraeT KpalHss mpaBas JECSITHYHas TOUYKa. B 3TO Bpems Ha MHIMKATOpe
BBICBEUMBAIOTCS 3HAYEHUS BIAXKHOCTU M TEMIEPATyphl, MPEAUICCTBYIOLINE 3aIMyCKy
poueaypsl aBTOKoppeKuy. OOHOBIIEHHE TOKAa3aHUH TPOUCXOIUT TOJIBKO 10 3aBEPIICHUH
MIPOLETYPBl aBTOKOPPEKLIHH.

11.2. 3AIIIUTA CEHCOPA BJIA’KHOCTHU OT NNIEPEYBJIA’KHEHUA

Wzmepurensusie npeobpazosarenu  [AB2TCM-1T-4I1-B  umeror BCTpoeHHYIO
(YHKIHIO 3allUTHl CEHCOopa OT TepeyBIaKHEHHsA. [IpW BBICOKOW OTHOCHTEIBHOM
Brnaxknoctu (6osee 80...85% B 3aBHCUMOCTH OT TeMIEpaTyphl) BKIFOYACTCS IOAOTPEB
YYBCTBUTEIHHOTO JICMEHTA, B PE3YJIbTATe YETO OTHOCHTEIbHAS BIAXKHOCTH ra3a BOJHM3U
CEHCOpa HE TMPEBBIIIACT IOPOTOBOTO 3HAYCHUS. braromaps 3ToMy MUHUMH3HPYETCS AP
rpagyupOBOYHON XapaKTEPUCTUKU MPU JUIUTEILHOM BO3IAEHCTBHM BBICOKOH BIIAXKHOCTH,
XapaKTEepHBIA IS €eMKOCTHBIX CEHCOpoB. Ilpu mepexone TepMOTrMrpoMeTpa B PEXUM
3alUThl OT MEPEyBIAKHEHUS] B HUKHEM IPAaBOM YIUIy MPH BBIBOJAE IOKa3aHUI 3TOro
kaHasa BeicBeunBaercs Haamuch «SALIATA»:

RH
» -
250!
CH@&L1l . o

210 03Ha4YacT, 4YTO CCHCOP BJIAKHOCTU IMCPETPET OTHOCUTCIIBHO aHaJ'IPIBPIpyeMOfI
CpCAbl U IOKA3aHUA OTHOCHTEIIbHOH BIIAXKHOCTH U TEMIICPATypPbl HCKOPPCKTHBI. HpI/I 9TOM
3HAYCHUS MaCCOBOM KOHIICHTpAaluH BJIaru U TOYKU POCHL (I/IHGH) JAOCTOBCPHBI. OTKiIroUcHIe
3alIUTBhI OPOUCXOAUT IMPU CHUIKCHUUN OTHOCHUTEIIBHOM BIAXXHOCTH Ha 5% OT npeaACIbHOIO
3Ha4YCHUA.

11.3. IIPUBEJIEHUE IMTOKA3AHUI MIPEOBPA3OBATEJIS 1B2TCM-1T-
411-B K HOPMAJIBHBIM (1 BAP ABC.) U CTAHIAPTHBIM (7 BAP
n3b.) YCJIOBUAM

Wzmepurensusie mpeodpasosatenn  JIB2TCM-1T-411-B  npennasnaveHs! uis
W3MEPEHNS BIIaroCO/IEPKaHUsI CKATOTO BO3/yXa M TEXHOJIOTHYECKHX Ta3oB. [Jist cxaToro
Bo3ayxa MCO 8573-3 permamMeHTHpyeT TOUKY POCHI (MHES) IPH N30BITOYHOM JIaBJICHUN 7
6ap (nanee — cTaHIapTHOM), JUISl TEXHOJIOTHYECKHUX Ta30B TOYKA POCHI (MHEs ), KaK ITPaBUIIO,
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BBIpakaeTcsl IpY HOpMaJlbHOM naBiieHuH (1 6ap aodc).

B TtepmorurpoMmerpe mNpegyCMOTpPEHAa BO3MOXHOCTb IPHUBEICHHS 3HAYCHHI
OTHOCHUTENIBHOM BIAXXHOCTH, TOYKM PpOCBI M MacCOBOM KOHLIEHTpAlUMM BIard K
CTaHJapTHBIM U HOPMAJIBHBIM ycHoBUsM. [lepecdyer ocyIecTBIIsE€TCs IO COOTHOIIEHUSM
JUIsl UAEaIbHOTO raza. Bo3MOXHBI clieAyIonye BapuaHThl IPUBEICHUS:

1) 3nadenue M30BITOYHOTO AABJICHHS B NPOTOYHOH KaMepe C HM3MEPUTEIbHBIM
mpeobpaszoBareiem JIB2TCM-1T-4I1-B u3BecTHO M KojneOieTcs He3HAYUTENTbHO. [Ipm
9TOM 3HAYEHHE 3TOTO JIABJICHHS BBOJUTCS «BPYYHYIO» M BRIOMpAeTCs K KAKOMY 3HAUCHHIO
JlaByieHNs1 (HOPMaIbHOMY HITH CTaHAAPTHOMY) ITPUBOJIATCS N3MEPEHHbIEC 3HAUCHNS;

2) H3mepeHust OCYIIECTBISIIOTCS NPH aTMOC(HEPHOM JaBJICHUH B IPOTOYHOU
kamepe. [Ipm stom 3HaueHwe pabouero nasnenust «00,00» 1 mpeoOpasoBaTess
JIB2TCM-1T-411-B BBomUTCSl «BpYYHYIO» M BBIOMpAETCS K KAKOMY 3HAUECHHIO TaBJICHUS
(HOpManbHOMY WM CTAaHJAPTHOMY ) IPHUBOASATCS N3MEPEHHBIC 3HAYCHHS;

3) IIpu ucnons3oBaHUK M3MEpHTENBHOTO npeodpazosatenst AB2TCM-1T-411-B ¢
mpo60ooTOOpHEIM ycTpoiicTBoM [1/IB-8 3HadeHHMe pabodyero NMaBICHUS OIPEIEIICTCS
JIAaTYMKOM JIABJICHWS, BCTPOCHHBIM B IpoO00TOOpHOE ycTpoiictBo, u Ilombp3oBaTensb
BBIOMpAET K KAKOMY 3HaYE€HHIO AaBJICHUs (HOpMaJIbHOMY WM CTaHIapTHOMY ) IIPHBOSTCS
M3MEPEHHBIC 3HAUCHMUSL.

«PyuHoit» BBOX 3HaueHHs paboyero HM3OBITOYHOIO JABJICHUS OCYLIECTBIISCTCS
CIIEAYIOIIM 00pa3oM:

1) BxomuMm B JOMONHHUTENFHOE MEHIO KOH(UIYpHPYEMOIo KaHala W BBIJEISIEM
BenmuuHy gaBieHus («000»):

EozePaT <<

Ha4aTe aeTOoEORPPERLUMH
MHTEPEAN: 12 Hacoe
FanvcaTe MHTERBAaN
YocTadHoeka ‘@’ 4.1,
LaeneHue: I[N, @ Eap
SanvcaTe A3BnNeHHME
NepeEAN<KMTE NOB, PEH,

- H)KMMaeM Ha pydKy SHKOJAEpa U

- IOBOPOTOM PYUKH YCTaHABIMBAEM LIEITYIO YaCTh TPEOYEMOil BEIIMUMHBI, HAIIPUMEP
3 Gap,

- HaOXHMMaeM Ha pPy4yKy SHKOJEpa W yCTaHaBJIMBAeM JIECATBIC YacTH TpeOyemoin
BEJNMYMHBI, Hanpumep 3,2 6ap,

- IIOCJIE 3TOTrO BBIAEIISEM OMNIMIO «3aIHICaTh JaBICHUEN:

EozePaT <4

HaY4aTe aeTOoEORPPEELMH
MHTEPEAN: 12 “Hacoe
SanycaTe WMHTEPEAaN
YJoTaHoeka @7 0,04,
SENEHWE: QRS 2 E3p

NeFERANYHMTE aoe, PEWH,

- U HA)KMMAcM Ha py4dKy SHKOACpaA.
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BHUMAHME! [lng BcTymieHHss B CHIYy W3MEHEHHH KOHQUIypanuu JaBICHUS
HEOOXOANMO OTKIIOYHTH TEPMOTHI'POMETP OT LICTIH ITUTAHUSL.

3HaveHNe BBEACHHOTO «BPYYHYIO» AaBJIeHUs JuIsl peodpasosarens [JB2TCM-1T-
411-B BBIBOAWTCS Ha AMCIUIEH NPU NEPEKIIOUCHUN €IUHHI] H3MEPEHHUS BIAXKHOCTHU 1IOCIIE
BEIBOJIa TOYKH POCHI (MHES):

che

s npeo6pazosatenst IB2TCM-1T-4I1-B B cocraBe mpo600TOOPHOTO yCTPONCTBA
I[IAB-8 naBneHue «BpyuHYIO» He BBoAMTCA. IIpu mepecuere u mpu BbIBOJAE Ha AUCILIEH
UCTIONIB3yEeTCsS U3MEPEHHAst IpeoOpa3oBaTeIeM BeJIHMIHHA JaBJICHUS.

11.4. BBIKJIIOYEHUE PEKUMA 3AIIUTHI OT HEPEYBJIA’KHEHUA

[Ipu BBIKITIOYEHNH y KaHANOB C npeoOpasosatensiMu JIB2TCM-1T-411-B pexxuma
3alIUTHl OT IMEPEYBIAXHEHHs OTKIIOYaeTcss (DYHKIUS MPUBEICHUS BJIATOCOJCPKAaHHUS K
HOPMAJIbHOMY WM CTAQHAApTHOMY [aBJICHUSM, a TaKXKe aBTOKOPPEKLHMA M 3alluTa OT
HepeyBIIAXKHEHUSL.

JUIs BBIKITIOYEHUS PEXKMMA 3aIUTHI OT NEPEyBIaKHEHHsI U3MEPUTEIIBHOTO KaHala
HEOOXOANMO B MEHIO KOH(PHUT'YPUPOBAHUS JONOIHUTEIBHBIX TapaMETPOB BHIOPATh OIILHIO
«IlepeKJII0YNTD MOB.PEK.»:

EozePaT <+
Ha4aTE a3eTOEORPPEHLMH
MHTEPEAN: 12 “Hacoe
SanKcaTe MHTEPEAaN
YJoTaHoeka @7 4,04,
JaepneHWe: 000, @ Eap
SANHMCATE ASENEHWE
EPERANHHMTE MOE,

P

¥ HaXaThb Ha pydKy SHKojepa. [locime 3Toro HeoOXoauMo yOEIUTHCS, YTO TPH BEIBOJC
[IOKa3aHUM 110 STOMY KaHaly B HH>KHEM [IPaBOM YTy HaJl HOMEPOM KaHajla BEICBEUUBAETCS
Haamuck «IIOBEP.»:

' RH
- -

OBEP 8 3 l-i T

CH&aL1l . o

Jnst Bo3BpalieHust TEPMOTHIPOMETpa B pabodnii pekUM HEO0OXOIMMO TTOBTOPHUTH
OMNHCAHHYIO IPOLEIYPY.
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12. OCOBEHHOCTHU PABOTHI C UBMEPUTEJIBHBIMH
IIPEOBPA3OBATEJIAMMU IB2TCM-AK

[Ipn n3MepeHnn BIa>KHOCTH B 3aMKHYTOM, HHTEHCHBHO TIEpEeMEIIMBacMoM 00beMe,
HampuMmep, B KJINMATHYECKOH KaMmepe, TEPMOTUTPOMETP MOXKET COJepxkKaTb OIUH
HU3MEPUTENbHBIN npeoOpa3oBaTelb AB2TCM-5T-5I1-AK u HU3MEPUTEIbHBIE
npeoOpasoBatenn  temneparypsl JIB2TCM-5T-AK, wu3mepsiomme Temneparypy B
pa3IMUHBIX TOYKAaX B 00beMe TepMokamephbl. [I0CKOJIbKY B 3TOM cilydae IapuuajibHOE
JIaBJICHHE BOJITHOTO Mapa B 00beMe TepMOKaMephl OJJHHAKOBO BO BCEX TOYKAaX (BO3AYX B
TEpMOKaMepe MHTCHCHUBHO IEPEMEIINBACTCS), 3HAYECHHUS OTHOCHUTEIHLHOM BIIQ)KHOCTH B
TOYKaX pa3MeIleHHs H3MEPHUTENbHBIX IpeoOpa3oBaTeel TeMIepaTypbl ONpPEAEIIOTCS
PAaCUETHBIM ITyTEM.

B TtepMmorurpoMerpe aBTOMAaTHYECKMH MEepecdyeT IOKa3aHUIl  BIIAXKHOCTU
npeodpazosatenst  [IB2TC-5T-5T1-AK  cormacHo mokaszanusiM  mpeoOpasoBatelneit
temrepatypsl JIB2TC-5T-AK Bximodaercsi aBTOMaTHYECKH ISl BCEX MpeoOpaszoBaresieit
TEMIIEpaTypbl, CETeBble HOMEpa KOTOPBIX CTaplle CETEeBOro HoMepa IpeoOpa3oBaTes
JAB2TC-5T-5I1-AK, x koTOpoMy OCyIIecTBIIe€TCs mepecueT mokazaHuil. IIpu stom Ha
muciuiee  npeodbpaszoBarenmn  JIB2TC-5T-AK  oroOpaxkaioTcss Kak —IpeoOpa3oBaTely
BIOXHOCTH W Temmeparypsl. Jins OTKIoYeHHs (QYHKIUHM IIepecueTa HEeoO0XOIMMO
Ha3HauuTh TpeoOpazoBatenmto JIB2TCM-5T-5TI-AK cereBoit HOMep OONbIIMHA, YeM Yy
npeoOpaszoBateneil remneparypst JIB2TCM-5T-AK.

13. BO3MO’KHBIE HEUCITPABHOCTHU U METO/bI UX YCTPAHEHUSA

Tepmorurpomerp B mpoiiecce paboThl MPOU3BOJUT TUATHOCTUKY IMOKITIOYSHHBIX
KaHAJIOB M MpH OOHAPYKCHHWH HEUCIPABHOCTEH BBIBOIAMT HA JUCIUICH cOOOIIeHHE 00
omnoke:

DWHERA
CH&a1l

HpI/I O9TOM 1IpU BBIBOAC JAaHHBIX II0 HCUCIIPABHOMY KaHajly Ha JUCIICC
BBICBCYHMBAIOTCA IPOYCPKHU:

HpI/I BO3HUKHOBCHHH COO6HI€HI/I$I 00 ommbKe MMPOBEPHTEC HEIOCTHOCTH Kabens
MCKIY OJ10KOM WHAWKAUU U «KHCUCIIPABHBIM» r[peo6pa3OBaTeneM.
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14. TEXHUYECKOE OBCJIY’KUBAHUE

CaMmplif ysI3BUMBIH 3JIEMEHT B JIIOOOM THIPOMETpe — CEHCOp BiaxkHocTH. Kax
MIPaBWJIO, B aBTOHOMHBIX HpHOOpax it oOecriedueHHs BBICOKOTO OBICTPOAEHCTBUS OH
3alIMIIEH TOJBKO @KYPHBIM IUIACTUKOBBIM KOJIIAYKOM, Yepe3 KOTOPBIH CBOOOAHO
IIPOHUKAET MbLIb U a3pO30J1H. B pe3ynbraTe MOBEPXHOCTb CEHCOPA CO BPEMEHEM MOXKET
3arpsA3HATHCS U TOTPEIIHOCTh U3MEPEHHS BIAXKHOCTH IIPEBBICUT AOIMyCTHUMBIE peaensl. K
TaKOMY K€ Pe3yJIbTaTy MOKET IPUBOIUTH HAITMUUE B BO3YXE HEKOTOPBIX arpeCCUBHBIX 110
OTHOWICHHUIO K BJIarOYyBCTBHTEIHFHOMY MaTepually ceHcopa BemecTB (HampuMmep, MapoB
pacTBopHTenei).

AKKpeIMTOBaHHBIC HA IPOBEJCHUE IIOBEPKH OPraHM3alMyd OOBIYHO HE HMMEIOT
KBIM(UKAINU U TEXHUYECKOH BOZMOXXHOCTH OCYIIECTBIISATh TEXHUIECKOE 00CITyKIBaHUEC
TEPMOTUTPOMETPOB, B KOTOPOE BXOJAUT OYHUCTKA CEHCOpa BIAXHOCTH M, IpU
HEOOXOANMOCTH, IOCTHpPOBKAa. OHHM JHIIb KOHCTATHPYIOT (aKT, YKIJIAAbIBACTCS JIH
MOTPENIHOCTh U3MEPEHNH B JOIMYCTHMBIE MPENENbl I HEeT. A Belb 4acTO MPUYUHON
odopMIIeHHsT U3BEIICHUSI O HENPUTOJHOCTH NpUOOpa K NMPUMEHEHHIO SIBIIACTCS CIIETKa
3arpsi3HEHHAast IOBEPXHOCTh CEHCOPa, OYNCTKA KOTOPOH 3aHUMAaeT He 0oiiee MUHYTHI.

MupoBasi IpakTHKa MpeArojaraeT ABa CHocoda peuieHus 3TuX npobiemM — aubo
[oTpebuTens ocymecTBISIET TEXHUIECKOE 00CTY)KHBAaHHE CaMOCTOSTENNBHO, TproOpeTas
JIOTIOJTHUTEIBHOE 000pyI0BaHNE M OCBAaMBas COOTBETCTBYIOIINE METOAMKH (BPSI JH 3TO
1esiecooOpa3sHo MpH HAIMYMM Ha TPEANPUSTHHA BCETO HECKOJIBKUX IPHUOOpOB), JHOO
TEeXHHYECKOe 00CITYKMBaHHUE OCYIIECTBIISIETCS Ha MTPEATIPHUATHA-U3TOTOBUTEIIE.

B cBs13u ¢ BbIIIECKAa3aHHBIM HACTOSATENBLHO PEKOMEHAYETCS MPOBOAUTE €XKETOTHOE
TEXHUYECKOE 00CITYKMBaHUE TEPMOTHI'POMETPA, BKIIIOYAIOIIEe TECTUPOBAHNE, IOCTUPOBKY
(Ipr HEOOXOIMMOCTH), a TAKXKE MOCIIEAYIONTYI0 IOBEPKY Ha IIPEANPHUSTHH-U3TOTOBUTEIIE.

[lepeuenr paboOT I pa3NIMYHBIX BWJIOB TEXHHYECKOTO  OOCIYXMBaHHSA
TEPMOTHIpPOMETpa NpHuBeJieH B Tabmume 11.

15. IOBEPKA

IToBepka ocymectBisiercs 1o  gokymenty LIAPS.2772.001-01 «I'CH.
Tepmorurpomerpst UBA-6. Metonuka mosepki», yrBepkaeHHOMY Boctouno-Cubupckum
¢unmmanom OI'YIT «kBHUNOTPU» B 2025 roxy.

[onpobuass wmHbOpMamus 1O OTIpaBKE TEPMOTUTPOMETPOB B IOBEPKY Ha
MIPEANIPUATHE-U3TOTOBUTENb COIEPKUTCS Ha caiite microfor.ru B paznene «¥Ycayeu — Kax
coamo npudOPvL 8 NOBEPKY».

35


https://microfor.ru/services/howto/

Tabmuma 11.

Iepuonmanocts | Comeprkanue padboT U METO TexHuueckue [Ipubopsr,
00CITyKMBaHUS UX IPOBEACHUS TpeboBaHUs WHCTPYMEHTHI,

MaTepUaIbl

He pexe 1 pasza |OcMmOTp 3aUTHOTO Ha yka3aHHBIX

BTOJ U Iepell  |KOJmayka, HOBEPXHOCTU MIOBEPXHOCTSIX HE

caadeil B CEHCOpPa BIAKHOCTH U MECTA |AOJKHO COAEPKATHCS

MIOBEPKY YCTaHOBKU CEHCOPOB B MEXaHUYECKUX

peoOpa3oBaTeIsIxX YaCTHI 1
BIIQXKHOCTHU M TEMIIEPATYPBl  |3arpsA3HEHUN

IIpu rammuun ~ |OTMBIBKA CEHCOpa Kuctp 6ennubs

3arpsA3HEHUI Ha |BIQXKHOCTHU OT 3arpsI3HEHUI: Ne3, Bona

MIOBEPXHOCTU - OTMBIBKAa KUCTOYKOH B JUCTHIIUPOBaHH

KOJINAyYKa, MOIOILIEM PacTBOPE; asi, pacTBOp

ceHcopa -IIPOMBIBKA B MO0

BIIQKHOCTH H JUCTHUIUIUPOBAHHOH BOAE; HEUTpaJIbHBIN,

MecTa - CyIIKa CKaThIM BO3LYXOM,; CIUPT

YCTaHOBKHU - IPOMBIBKA CIIPTOM; H30IPONUTIOBBIA

CEHCOpPOB - CyILIKa C3KaTbIM BO3yXOM OoCH

IIpu BEIXOAE IOcruposka Ha npeanpusitun |[Ipenenst

a0COIOTHON -M3rOTOBUTENE JIoITycKaeMoii adc.

MOTPEIHOCTH MOTPEIHOCTH

M3MEpEeHuil 3a HM3MEPEHUs: OTH.

IIPEIEIEbL, BIIQKHOCTH 110 11.3.8;

YKa3aHHBIE B TeMIepaTypsl 1o 1.3.

mm.3.8,3.9

16. TAPAHTHUH U3I'OTOBUTEJISA (ITIOCTABIIIUKA)

16.1. TIlpenmpusarue-u3roToBUTeNb (TIOCTABIIMK) TapaHTHPYET COOTBETCTBHE
kadgecTBa Tepmorurpomerpa MBA-6b2-K TpeboBanusM TexHudeckux yciuoBuit TY4311-
011-7711225-2010 nipu coOoAeHNH YCIOBUI M TIPaBHJI AKCILTyaTally, yCTaHOBICHHBIX
HACTOSIIIUM PyKOBOJICTBOM IO 3KCILTyaTalUuu.

16.2. TapanTuilHbli Cpok HKcIutyatauuu 12 wmecauneB. Cpok TrapaHTUU
OTCUHTBHIBAETCSI OT IATHI OTTPY3KH MPHUOOpa MTPOU3BOANTEIICM.

16.3. I'apanTtus He pacnpocTpaHsIeTcst Ha MPUOOPHI:

-  UMEIOUIMEe MEXaHWYECKHE IOBPEXICHUS  BCIEACTBHE  HEHaJUIexalleil

9KCIUTyaTaluy WIHA TPAHCIIOPTUPOBKY;

- DKCIUTyaTHpYyEMbIE BHE YCIOBHI IPUMEHEHUS.

16.4. Tapanrtuiinple 00s3aTeNbCTBA HE PACIpOCTPAHSIOTCS Ha YCIyTH MO
MEPUOINYECKOM MOBEPKE JaHHOTO CpeacTBa u3MepeHus. CTOMMOCTb EPBUYHON IOBEPKHU
nprudopa BKIIIOYEHa B CTOMMOCTH puoopa.

16.5. IlpennpusiTre-n3roToBUTENb 00S3yeTcsl B TEYCHHWE TIapaHTHHHOTO CpOKa
0€3B03ME3IHO YCTPAHSTH BEISABICHHBIC S(EKTHI HIIM 3aMEHSTD BBILIEIINE 13 CTPOS HYaCTH
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WM BECh TUTPOMETP, €CIIM OH HE MOXKET OBITh UCIIPABJICH HA MPEAPUIATHH-U3TOTOBHUTEIIE.
16.6. ITo BceM BoITpocaM rapaHTHITHOTO WIIM TTOCITIETapaHTHHHOTO 00CTY KUBaHHUS
oOparmaiirecsh k Bamemy nocraBuiyky uin Ha OpeANpUSTHE-U3TOTOBUTENb.

17. TPAHCIIOPTUPOBKA U XPAHEHUE

17.1. TepMorurpoMeTpsl, YHNaKOBAHHBIE B COOTBETCTBHU C TEXHHUYECKUMHU
ycnoBusimu - TY4311-011-7711225-2010, MoryT TpaHCHIOPTHpOBaThCA Ha  JioOoe
paccTosHME BCEMH BWJAAMH TpPAHCIIOPTA: BOJAHBIM, BO3AYIIHBIM (B OTaIUIMBAEMBIX
TepPMETH3UPOBAHHBIX OTCEKAaX), JKEIE3HOJOPOXKHBIM, B COUYETAHHMH HX MEXAY CO00H |
aBTOMOOWJIBHBIM TPAHCIIOPTOM, C OOIIMM YHCJIOM MEperpy30K He Oosee 4eThIpex, B
KPBITBIX TPAHCHOPTHBIX CPEACTBAX, B TOM YHCIE, B YHUBEPCAIbHBIX KOHTEHHEpax MpH
TeMIiepaType okpyaroieit cpeast ot Munyc 50 qo 50°C.

17.2. TepMOrurpoMeTpbl JAOJDKHBI XPAHUTHCS B CYXOM IIOMEIIEHUM IpHU
TeMIepaType okpyxkaromero Bozayxa ot 10 mo 35°C, Bmaxuoctu mo 80%. Hammume B
BO3/yX€ MapoB KUCIIOT, WIEJIOUEH U IPOYUX IPUMECEH HE TOMYCKAeTCs.

18. CPOK CJIYKBbI

CpOK CJ'Iy)KGI)I TCPMOTUTPOMETPA COCTABIIACT HC MCHEC 5 ner.

CpOK CJ'Iy)K6LI MOKET OBITh MNpoOJAJICH IO PCHICHUIO BJIaJCiiblla NpU YCIOBUU
HUCIPAaBHOCTU TEPMOIrUrpomMeTpa, OTCYTCTBHUU BUIUMBIX HOBpe)KZ[eHI/Iﬁ U YCHCIIHOTO
MPOXOKACHUS ITOBCPKHU.

19. YTRJIN3ALUA

Ilo wucreuennn CpoOKa CJ'Iy)K6I>I TCPMOTUTPOMETPLL  JOJIKHBI  IMMOJABEPraThbCs
yruiaunzanyuu B COOTBCTCTBMU C HOpMaMHU, MpaBWIAMH U CHOC06aMI/I, HCﬁCTByIOHIHMH B
MECTC yTHUJIU3alluU.

3aHp€HIaGTC${ BI)I6paCI>IBaTI> TCPMOTUTPOMETPLI BMECTC C OBLITOBBIMHU OTXOJaMHU.

20. CBEJEHUA O JPATOLHEHHBIX MATEPUAJIAX

TepMOFI/II‘pOMeTpI)I COACPKAT  HE3HAYUTCIIBHOC  KOJMYCCTBO  APArmMeTallyioB,
yTrin3anus KOTOPbIX HE MPEACTABIIACTCA SKOHOMUYCCKU H6H60006pa3H0ﬁ. B cBsi3u ¢ aTUM
CBCACHUA O COACPKAHWKU [APArMCTAINIOB B TEPMOIUIrpoOMETpax HE MPUBOAATCA, U
00s13aTeNbLHbBIC MCPOIIPUATHA 110 TOATOTOBKE K YTHUJIIM3AallUU HC IIPOBOAATCH.
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21. CBUAETEJBCTBO O ITIPUEMKE

Tepmorurpomerp MBA-6B2-K 3aBoiuckoit Homep COOTBETCTBYET
TexHu4ecKuM yciioBusiM TY4311-011-7711225-2010 u npu3HaH roAHBIM K 9KCILTyaTalllu.

Jara Beimmycka " " "202 T

ramn OTK: MOJIUCH OTBETCTBEHHOIO JIMIIA

Kommrext mocraBku TCPMOTUTPOMETPA:

brox nHauKanun 3aB.Ne

1-i#1 kanan - nmpeodpazoBaress JJB2TCM 3aB.Ne
2-i1 kaHai - npeodpasosarens [IB2TCM 3aB.Ne
3-it kanan - nmpeodpazoBaress JJB2TCM 3aB.Ne
4-i1 xanai - npeodpasosarens [IB2TCM 3aB.Ne
5-it kanan - nmpeodpazoBaress JJB2TCM 3aB.Ne
6-i1 kaHax - mpeodpazoBaress JJB2TCM 3aB.Ne
7-#1 kaHan - mpeodpazoBaress JJB2TCM 3aB.Ne
8-i1 kaHax - nmpeodpazosarens [AB2TCM 3aB.Ne
9-it kanan - nmpeodpazoBaress JJB2TCM 3aB.Ne
10-it kanai - npeodpasosarens [IB2TCM 3aB.Ne
11-it kanai - npeodpasosarens [IB2TCM 3aB.Ne
12-it kanai - npeodpasosarens [IB2TCM 3aB.Ne
13-it kanai - npeodpazosarens [IB2TCM 3aB.Ne
14-it xanai - npeodpaszosarens [IB2TCM 3aB.Ne
15-it kanai - npeodpasosarens [JB2TCM 3aB.Ne
16-it kanai - npeodpaszosarens JIB2TCM 3aB.Ne
CoeqHUTEIbHBIN Kabelb
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PUJIOKEHMUE. Onncanne nporokosia padorsl no nporoxosy Modbus

[Ipotoxon OCHOBBIBACTCS Ha CTaH/apTHOM MIPOTOKOJIE Modbus
(http://www.modbus.org/default.htm), cobmomaercss cTpyKTypa MOCBUIKH/OTBETA, PacueT
KOHTpOJIbHOH  cymmbl.  CkopocTh  OoOMeHa  JaHHBIMH  HAacTpauBaeTcst  IpH
KoH(purypuposanuu (cM. 11.7.5), mo ymomrganuio — 19200 601 SN1(2).

[t oOMeHa JaHHBIMHM HCIIOJNIB3YIOTCS KOMaH[BI YTEHHE M 3amMch perucrpa. Ilox
perucTpoM noapasymeBaeTcs IpyIna u3 AByx 0aiT, 1-i-crapmme 8 Our, 2-i — mmaamme 8
6ut. Ilocbutka U OTBET COCTOST M3 6-TH, 8-MH WM Oosee OalT, MPUUEM Tay3a MEXIY
OaiiTaMm He JOKHA mpeBblmaTh 20 MC, B TNPOTHBHOM Cilyyae IIOCHIIKa Oyner
npourHopupoBaHa. OOMEH JaHHBIMH ITPOMCXOAUT TOJIBKO C TEM OJIOKOM MHAMKAIHNH, YeH
CeTEeBOW ajpec yKa3bIBacTCSl B IOCBHUIKE. Takke ompenerneHa KOMaHZa 3allMCH Ha BCE
yCTpoiicTBa B ceTH, 6€3 NOIydeHHs OTBETA.

Komanpga uyrenns rpynmnsi peructpos (03h, 04h)

Yuraer conep>kKUMoe IpyIIIbI pETHCTPOB, HAYMHAS C YKAa3aHHOTO ajpeca. Apecarus
BEAETCS C eNMHMIBL. B KauecTBe mpuMepa JaHO OJHOBPEMEHHOE UYTEHHE PETHCTPOB
BJIXXHOCTH U Temmeparypsl 1o agpecam 0001h u 0002h u3 npeobpazoBarens ¢ HOMepoM
kaHama | Omoka wHauKamuu ¢ cereBbiM HoMepoMm 0001h. Comepxkumoe peructpa Imo
OTHOCHUTENBHOHN BIQXKHOCTH B cTapmeM Oaiite 09h, B mimaamiem Oaiite F6h cooTBercTBYyeT
25,5%; comep’uMoe perucTpa 1o Temieparype B crapmem Oaiite 03h, B Mimagmem Oaiite
E8h cootserctByer +10,00°C:

HHOCBLIKA: HOMep OJIoKa MHIUKAINT 01h
HUAEHTH(HUKATOP KOMaHIbI 03h (nmm 04h)
aJIpec perucTpa, CTapiuii 6ainT 00h
a/Ipec perucTpa, MIa i 6ainT 01h
YHCIIO CYUTHIBAEMBIX PETHCTPOB CT. 00h
YHCIIO CYUTHIBAEMBIX PETHCTPOB MIL 02h
KOHTPOJIbHASI CyMMa, MITaIni Oaift crc_lo
KOHTPOJIbHAsI CYMMa, CTapIluii 6aiT crc_hi

OTBET: HOMep OJIoKa MHIUKAINT 01h
HUAEHTH(HUKATOP KOMaHIbI 03h (nmm 04h)
YHCIIO CYNTAHHBIX OANUT 04h
nannsle (RH), crapmmii 6aiiT 0%
nmarnbie (RH), mmammmii 6ait Fé6h
nannsle (T), crapmmii 6aiiT 03h
nmannbie (T), moammmii 6aiT E8h
KOHTPOJIbHASI CyMMa, MITaIIni Oaift crc_lo
KOHTPOJIbHAsI CyMMa, CTapIluii 6aiT crc_hi
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Komanpaa 3anucu perucrpa (06h)

3ammchIBaeT COEPKUMOE PErHcTpa MO0 yKa3aHHOMY aapecy. B kxadectBe mpumepa
naHa 3anuck cereBoro Homepa 0005h (crapmmii Gaiit 00h, miammmii 6aiit 05h) B Giox
uHAUKAIuY ¢ ceteBeiM HoMepoM 0004h mo agpecy 1000h:

HHOCBLIKA: HOMep OJIoKa MHIUKAINN 04h
HUAECHTH(HUKATOP KOMaHIbI 06h
aJIpec perucTpa, CTapiuii 6anT 10h
a/Ipec perucTpa, MIaJmui 6ainT 00h

COZIEP’)KUMOE PerucTpa, crapmmii 6aiir ~ 00h
COJICPKIMOE pEeTUCTpa, Mitanmuii 6aiit ~ 05h

KOHTPOJIbHAS CyMMa, MITaIui Oaift crc_lo

KOHTPOJIbHAsI CYMMa, CTapIluii 6aiT crc_hi
OTBET uaeHTHYEH NOCBUIKE:

HOMep OJ10Ka HHAMKAINU 04h

HUAEHTH(HUKATOP KOMaHIbI 06h

aJIpec perucTpa, CTapiuii 6anT 10h

a/ipec perucTpa, MIa i 6aiT 00h

COZIEP’)KUMOE PerucTpa, crapmmii 6aiir ~ 00h
COZIEP’)KUMOE PerucTpa, miuanmmuii 6ait  05h
KOHTPOJIbHAS CyMMa, MITaIui Oaift crc_lo
KOHTPOJIbHAsI CYMMa, CTapIluii 6aiT crc_hi

3anuch perucrpa no mMpokoBeuareaLuomy agapecy (06h@00h)

Komanpma mnpenHasHaueHa Ui 3alMCH COAEPKHMMOTO PETHUCTpa TI0 yKa3aHHOMY
agpecy BO BCE IIOJKIIOYCHHBIE K CETH YCTPOMCTBA, MWCHONB3Ysl JUIS 3TOTO
«IIMPOKOBeUIaTeNbHbI» aapec 0. B kauecTBe mpumepa jaHa 3alKCh CETEBOIO HOMEpa
0001h (crapmmii 6aiit 00h, miammuii 6aiiT 01h) Bo Bce yerpoiicTsa o aapecy 1000h. s
N3MEHEHHS CETEBOTO HoMepa 0J0Ka MHIMKAIUK Hy)KHO OCTaBUTh B CETH TOJBKO ITOT OJIOK
WHJIMKalWH, yOpaB Bce OCTANbHBIE YCTPOMCTBA, M 3aIicaTh HOBBIN CETEBOM ajpec:

HHOCBLIIKA: HOMep OJIoKa WHIUKAINN 00h
HUAEHTH(HUKATOP KOMaHIbI 06h
aJIpec perucrTpa, CTapiui 6ainT 10h
a/Ipec perucTpa, MIa i 6ainT 00h

COZIEP’)KUMOE PerucTpa, crapmmii 6aiir ~ 00h
COJICpKIMOE perucTpa, Miranmuii 6aiitr ~ Olh

KOHTPOJIbHASI CyMMa, MITaIIni Oaift crc_lo
KOHTPOJIbHAsI CyMMa, CTapIluii 6aiT crc_hi
OTBET - HE IIPOU3BOAUTCA.
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Komanna urenust onnoro perucrpa (19h)

YuraeT comepKIUMOe PETUCTpa 10 YKa3aHHOMY anpecy. B kadecTBe mpumepa aHO
YTEHHE PerucTpa BIaxHOCTH 1Mo aapecy 0200h u3 mpeobpazoBaTens ¢ CETEBEIM HOMEPOM
0001h. Copmepxmumoe peructpa B crapmiem Oaiite 09h, B muammem Oafite F6h
COOTBETCTBYET 25,5%:

HHOCBLIKA: HOMep OJIoKa MHIUKAINT 01h
HAICHTU(UKATOP KOMAHIIBI 19h
aJIpec perucTpa, CTapiui 6ainT 02h
a/ipec perucTpa, MIa i 6aiT 00h
KOHTPOJIbHAS CyMMa, MITaIIHi OaifT crc_lo
KOHTPOJIbHAsI CyMMa, CTapIlIuii 6aiT crc_hi

OTBET: HOMep OJIoKa WHIUKANT 01h
HAICHTU(UKATOP KOMAHIIBI 19h

COZIEP’)KUMOE PErucTpa, crapmuii 6aiir ~ 0%h
COJICPXKIMOE perucTpa, Minammmuii 6aiir ~ FSh
KOHTPOJIbHASI CyMMa, MITaIui Oaift crc_lo
KOHTPOJIbHAsI CYMMa, CTapIluii OaiT crc_hi

PacuéTt 3HaueHnid, CYUNTHIBAEMbIX ¢ 0JI0KA HHAHKAITAA

3HaueHWe OTHOCHTEJIHFHON BJIAXKHOCTH B IIPOIEHTAX, CUNTAHHOE M3 PErucTpa ¢

agpecoM 000 1h, BEMYUCIIACTCS CACTYIONIM 00pa3oM:
RH =0,01-(256-crapmmii_GaiT + mitaammii_6anT)

3HaueHHne TeMIlepaTypsl B rpagycax Llenbcus, cauTaHHOE M3 PETHCTpa € aJpecoM

0002h, BeruHCHSIETCS CIIETYIONMM 00pa3oM:
T=0,01-(256-crapmmii_OaiiT + muammuii_Oaiir)
OOpartute BHUMaHKE, YTO 3HAYCHUE TEMIIEPATYPhl MOXET OBITh OTPUIATEIBHBIM,

UCTIONIB3YHTe 3HAKOBOE Ipe/ICTaBIeHue yncia (signed integer).

IIpuMeps! 3HAYEHHUH, CYUTBIBACMBIX ¢ 0JI0KA HHIUKALMH

3HaueHne n3MepeHHon Temneparypsl B °C, canranHoe u3 peructpa c agpecom 0002h,
16-6uTHOE 1eNoe YMCIO €O  3HAaKOM, BBIp@XEHHOE B COThIX jgomsix °C.
F060h — -40,00°C; 03E8h — +10,00°C.
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Anpeca siueek 0J10Ka HHAMKALMHA

anpec anpec THII a3me
Ha3znauenue IS IS AHK P Baii P, IIpumeuanue
03h,04h | 19n | “@MHIRX ur

Ceresoit nomep 010K | o705, | 1000n* | integer 2 |or 110255
WHJUKALA
3aBoACKOI HOMED .
(vamume 16 Gur) 0701h integer 2 hex
3aBoCKOI HOMED .
(crapume 16 617 0702h integer 2 hex
Kanan 1:
OTtHOcuTenbHAS 0000h 200h |integer 2 x 100
BJIQXXHOCTB, %0
fg‘{aﬂ I Tewnepatypa, | o001, | 202h  |[integer 2 |signed x 100
Kanan 1: MaccoBas
KOHIIGHTPALUs BIIATH, 0002h 204h |integer 2 x 1000
/™
Kanan 1: Temneparypa . .

o 0003h 206h |integer 2 signed x 100
TOYKH pocbl/uHes, °C
Kanax 1: Wsbermounoe |- g04, | 508 |integer 2 |signed x 1000
JIaBJICHHE, KI'C/CM
Karaz 1: Obvemnas 0005h | 20Ah |integer 2 |x10
JI0JIs BJIaTH, ppm
Kanan I: Conepwanne | o6 | 20ch  |integer 2 |x1000
BOJIBI 10 Macce, I/KT
Kanan 16 (F):
OTtHOcuTEnbHAS 0078h 2FOh |integer 2 x 100
BJIQXXHOCTB, %0
Kanan 16 (F): 0079h | 2F2h |integer 2 |signed x 100
Temneparypa, °C
Kanan 16 (F):
Maccosas 007Ah | 2F4h |integer 2 |x1000
KOHLICHTPALHS BIIArH,
/™
Kanan 16 (F):
Temmneparypa ToukH 007Bh 2F6h |integer 2 signed % 100

pocsi/unes, °C
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Ha3znauenue

azmpec
JJIA
03h, 04h

azmpec
JJIA
19h

THII
JAHHBIX

pa3mep,
oailT

IIpumeuanue

Kanan 16 (F):
H36BITOYHOE JaBIICHUE,
Kre/cm?

007Ch

2F8h

integer

signed x 1000

Kanan 16 (F):
OObemHast OIS BIIArH,
ppm

007Dh

2FAh

integer

x 10

Kanan 16 (F):
CojepskaHue BOJIbI 10
Mmacce, I/Kr

007Eh

2FCh

integer

x 1000

Kanan 1: CereBoit
HOMEp
mpeoOpa3oBaTes

3F00h

8000h

integer

or 1 go 255%*

Kanan 1: Tun (ID)
mpeobpazoBaTes

3F0lh

8002h

integer

cM. Tabmuny id
HIDKE

Kanan 1: Mnanmee
CJIOBO 3aBOJICKOTO
HOMEpa
mpeobpazoBaTes

3F02h

8004h

integer

hex

Kanan 1: Crapuiee
CJIOBO 3aBOJICKOTO
HOMEpa
mpeobpazoBaTes

3F03h

8006h

integer

hex

Kanan 1: AKTHUBHOCTE
pene 1

3F04h

8008h*

integer

MIIQIINI OalT

Kanan 1: Jloruka
pabotsl perne 1
(0-1Ju, 1 —N)

3F04h

8008h*

integer

cTapummii Oait

Kanan 1: Iapametp
pere 1 (0-RH, 1-T, 2-A,
3-dP, 4-P)

3F05h

800Ah*

integer

MIIQIINI OalT

Kanan 1: Pexxum pene 1
0-3)

3F05h

800Ah*

integer

cTapmmii O6ait

Kanan 1: INopor HI
pene 1

3F06h

800Ch*

integer

signed

Kanan 1: ITopor LO
pene 1

3F07h

800Eh*

integer

signed
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anpec anpec THII azMme
Ha3znauenue IS IS P . P, IIpumeuanue
03h, 04h 19h JTAHHDBIX oailT
Kanan 1: AKTHUBHOCTE . N
perte 2 3F08h 8010h* |integer 2 MITaAIINI OalT
Kanai 1: Jloruka
paborsI perne 2 3F08h | 8010h* |integer 2 cTapmmii Oait
(0-1JIn, 1 - 1)
Kanan 1: Iapametp
pere 2 (0-RH, 1-T, 2-A,| 3F0%h 8012h* |integer 2 MJIAIIHN OaiiT
3-dP, 4-P)
éaf?) I+ Pexcim pene 2 3F09h | 8012h* |integer 2 cTapmmii O6ait
g:;:g I+ Mopor HI 3FOAh | 8014h* |integer 2 signed
g:;:g I+ Topor LO 3FOBh | 8016h* |integer 2 signed
aHHBIC TOBTOPSIOTCS JJIsI KaXkaoro kaHama i goctmkenns OxFFFF. MakcumansHOe
il P
YHCIIO KaHAJIOB — 4.
HIMCII0 MONKIIOUCHHEIX | 7ppE | OxFFFE |integer 2
mpeoOpa3oBareneit

* — MOXKeT OBITB 3anncad komaHoi 06h (cM. BbIIE);
** — OxFFFF — npu3Hak KOHI[a CITUCKA.

HNnentuduxanuonnbvie HoMepa (id) npeodpa3oBareei

Momuduxkanus npeodpasoBaress

id npeoOpa3zoBares

JAB2TCM wu TP-4-CM 342Bh
JAB2TCM-5T-AK 4020h
JAB2TCM-5T-5I1-AK 402Ch
JAB2TCM-4I1-B wim ATP-1-CM 4024h
JAB2TCM-4I1-B wimu ATP-1-CM c I1IB-8 4028h
JATP-2-CM (B Tom unciie ¢ I1/IB-8) 6004h
ATP-3-CM 6024h
JATP-3-CM ¢ I1IB-8 6028h
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