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BBEAEHUE

HacTosuwee pykoBOACTBO MO 3KChjayaTtauuum npeaHasHayeHo Ans
O3HAKOM/IEHUS C MNPUHUMMNOM paboTbl, YCTPOWCTBOM, KOHCTPYKUMEN W
npasunamuM  3Kcnayataumm  Tenaocyetumka TOM-206 (panee -
TensocyeTunk mnu npubop) n TennosbluucnuTend TOM-206 (panee -
BbIYNCINTEND).

MNepen HavanoMm 3KCyaTaumu TensocyeTyMKa U BblUMCAUTENS
Heo6xoANMMO BHMMATEbHO 03HAaKOMUTLCH C NAcnopTOM U PYKOBOACTBOM MO
3KCnayatayum.

B pykoBoaCTBE MO 3KCnjlyaTaumu MNpUMBEAEHO OnucaHue BcCeX
(PYHKUMOHaNbHbIX BO3MOXHOCTEM TenjocyeTynka W BbIYUCIUTENS.
OyHKUWOHabHbIE  BO3MOXHOCTM  KOHKPETHOro  TerjlocyeTymka W
BblUMCNNTENS OMNpeaensTcs KapTol 3akasa, 3anosIHIeMON 3aKa3uMKOM
npu nokynke (cMm. npunoxeHuve A). Takumm o6pa3oMm, HeKoTopble
dYHKUMOHaNbHble BO3MOXHOCTU, OMWCaHHble B AAaHHOM PYKOBOACTBE, B
BaweMm TennocyeTumnke u BblUMCANTENE MOMYT OTCYTCTBOBATb.

B pykoBoACTBE nMPWHATbI Creaylowme TepMUHbl, COKpaweHus wu
ycnoBHble 0603HavYeHns:

AN - gatuuk noToka;

DN - HOMUHanbHbIV gnametp AM;

TC - nsmeputenbHoln npecbpasoBaTens TemMnepaTtypbl;

AWNA - nsmeputenbHbili npeobpasoBaTtesib N36bITOYHOIO AaBNEHUS;

qi - MMHMMasIbHOE 3HAayeHWe pacxoja, Bbllle KOTOPOro TernjoCYEeTUYMK
[o/KeH PYHKUMOHUpoBaTb 6e3 NpeBbleHNss MakCMManbHOW A0MYCKAaeMOWN
NnorpeLHoCcTy;

qp - MakcuMMasnbHoOe 3HayeHune pacxoja, Npu KOTOPOM TersoCcHeTUYMK
[OJIKEH HernpepbiBHO (PYHKUMOHMPOBaTh 6e3 npeBblleHNS MaKCUMasibHOWN
AOonycKaeMol NorpeLwHocTy;

AOmin - MUHMMANbHOE 3HaYeHNe pasHOCTN TeMMepaTyp, Bbllle KOTOPOro
TenaocyeTumK AOSKeH dyHKUMOHMpPOBATL 6e3 npeBbIWEHNS
MaKCMMasnbHOM AOMYCKAaeMOWN NOrpeLlHoOCTy;

AOmax - MakKcuMMasibHoe 3HayeHue pa3HOCTM TeMnepaTyp, Npu KOTOPOM
TenaocyeTumK OOSKeH pyHKUMOHNpPOBaTL 6e3 npeBbIWEHNS
MaKCMManbHOW [OMyCKAeMOW MOrpewHoCcT nMpu BeEPXHEM npepene
TEMN/I0OBON MOLLHOCTHU;

HC - HewrTaTHas cutyauus (cuTyauums, obycnosneHHas BbIXOAOM 3a
yCTaHOBJIEHHblE Mpejenbl cnefywmnx napaMeTpos: pacxoga B O4HOM M3
KaHasnoB WM pa3HOCTU TeMnepaTyp mMexay Tpybonposoaamn);

TH - TexHuyeckas HeucrnpaBHOCTb (OTKNOHEHWE pexuma paboTbl
npubopa OT 3a4aHHOrMO, BbI3BAHHOE €ro HeMcrnpaBHOCTbIO, 06pbLIBOM UAn
KOPOTKMM 3aMblKaHWEM NMHUI cBa3m ¢ TC nnu AN);

MK - IBM coBMeCTUMbI NepCcoHanbHbIN KOMMNbIOTEP;

Cucrtema TennonotTpebneHns - KOMMIEKC TEMJI0UCNONb3YOLNX
YCTAHOBOK C COeAMHUTENbHbIMM TPy60oNpoBOAaMM UAN TEMNOBLIMU CETAMU;
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CucrteMa TernJIoCHab)XeHuUst - COBOKYMHOCTb B3aMMOCBS3aHHbIX
MCTOYHMKOB  TEMJO0BOWM  3HEpruu, TEenJoBblX CeTem WU CUCTEM
TennonoTpebneHus;

CxemMa yyera - cxeMmatudeckoe nsobpaxeHune cUCTEMBI
TennonoTpebneHns B MecTe yCTaHOBKM TEMJ0CYETYMKa.

Bxoabl npu3HakoB waun MBC (MHpOPMALMOHHDbIA BXO[HOM
CUrHan) - BxoZAbl TEN/IOBbIYUCINTENS, NPpeAHa3HAaUYeHHble 4159 NoSyYeHus
MHdOpMauum o pexmmax paboTbl JaTUMKOB NOTOKA

MN3roTtoBuTENb OCTaBfsieT 3a CO60M NMpaBO BHOCUTb B KOHCTPYKLUMIO Wt
CXeMy TenjocyeTymka U BbIYUCIUTENS WM3MEHEHUS HEMNPUHUUMUANBHOIO
XapakTepa 6e3 oTpaXxXeHus X B pyKOBOACTBE.
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1 HASBHAYEHUE N OBJIACTb NPUMEHEHUA

TennocyeTunk  npegHasHayeH ANS  WU3MEpEeHUs,  BblYUCIEHUS,
MHAMKALUUM M perncrpaumMm B cCUcCTeMax TennocHabxXeHus, ropsyero wm
XO/I0AHOro BOAOCHabxeHuns:

B cdepe 3aKkoHOAATE/TbHOW METPOSIOrnm:

- 3HayeHun noTpebneHHOro (OTMNYLWEHHOro) KOJIMYecTBa TEMJIOBOM
3Heprum;

- o6bbeMa M Macchl TEMIOHOCUTENSA, XOSIOAHOM M ropsayen Boabl (AaTunk
rnoTtoka DOJIKEH COOTBETCTBOBATb TpeboBaHMAM THMA,
pacnpoCcTpaHSAOWMMCSA Ha CHETUMKM XOI0A4HOM U ropsyen Boabl);

BHEe cdepbl 3aKOHOAATEIbHOW METPOJIOrnn:

- 3HayeHnn notpebneHHoro (OTNYLWEHHOr0) KOMMYecTBa TeMnIoBOWN
SHepruu;

- o6beMa 1 Macchbl TEMNNIOHOCUTENS, XONOAHOM U ropsiuei Boabl;

- TeMnepaTtyp, AaBNEeHUI U APYrnX NnapaMeTpoB.

Bboluncnutens  npegHasHayeH  An8  MPUMEHEeHus B COCTaBe
KOMBWMHMPOBAHHOIO TenJlocHeTyMka U  BbIMOJHAET npeobpa3oBaHue
BXOAHbIX CUFHaNOB OT AaTyMKOB MOTOKa, TeMmnepaTtyp M u36bITOYHOro
AaBneHus.

TennocyeTumkn  MOryT  O6bITb  MCNOMb30BaHbl  ANA  CO34aHuMSA
aBTOMaTM3UPOBAHHbLIX CUCTEM KOHTPOAA, Yy4yeTa W peryampoBaHus
KOJSiM4ecTBa TENJ0BOW SHEPruu.

TennocyeTtunk cootseTcTByeT TpebosaHmsam FOCT ISO 4064-1-2017 un
MOXET MCMoJ/b30BaThCs B chepe 3aKoHOAATeNIbHOM MeTPOorMn Ans ydeTa
obbema n Maccol TennoHocuTens (XO0N04HOM M ropsvyein BoAbl), B C/ydam
COOTBETCTBMSI MPUMEHSIEMbIX B e€ro cocTaBe [aTyMKoB MNOTOKa,
COOTBETCTBYHOLWMX TpeboBaHuaM THIA, pacnpocTpaHslWMMCcS Ha
CUETUMKN XONOAHON N ropsiyen BOAbl.

O6nactn npuMeHeHus: TennoBble MYHKTbl XWbIX U 06LeCTBEeHHbIX
30@aHMA  C  3aKpbITOA WAM  OTKPbITOM  CXEMOW  TensioCHabxeHus,
aBTOMATM3UPOBaHHbIE CUCTEMbl ydeTa M KOHTPONA TEXHONOrM4yeckmnx
npoueccoB, opraHm3aums NpoBOAHbIX N 6ecnpoBOAHbLIX NHHOPMALMOHHbIX
ceTelt cbopa AaHHbIX.

2 ONMUCAHME

TennocyeTunk  SIBNSIETCS  KOMOMHWMPOBAHHbLIM,  MHOFOKAHasIbHbLIM,
MHOrodYyHKLNOHaNbHbIM MWKPOMPOLLECCOPHbBIM YCTpPOWCTBOM co
BCTPOEHHbIM LUNHPO-6yKBEHHBIM NHAMKATOPOM.

TennocyeTynk MNO3BONSET OPraHM3oBaTb YyYeT KOoJMYecTBa TennoBOWM
3HeprMm Kak B OAHOM, TaKk M B HeCKONbkuX (40 LeCTM) cucrtemax
TennonoTtpebneHus (TennocHabxeHusa) n/mnu yyeTta Boabl.

MakcuManbHOe 4YMCI0 CUCTEM OrpaHUYEHO UYUCIOM U3MEpUTEsNbHbIX
KaHanoB obbema u TemnepaTypbl TEMJOHOCUTESNS.
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[Ons kaxkaon cucteMbl TensionoTpebneHns (TensiocHabXeHns) B pexmme
KOH(pUrypupoBaHus Bblbupaetca cxema ydeta (cMm. Tabnuuy 2.4).
KoHdurypnpoBaHue npoBoaMTCS MNpW MyCKO-HanagouHbix paboTtax po
NOCTaHOBKMW Npubopa Ha KOMMEPYECKUI y4eT.

TennocyeTumkn M3roTaBAMBAOTCA B HECKONbKUX MoauduKaumsax,
OT/IMYAKLWNXCSA UYMUCIIOM U3MEPUTENIbHbLIX KaHanoB. B Tabnuue 2.1
npueeaeHa CBsA3b Mexay Moamdukaumen TennocyeTymka M KOIM4YeCcTBOM
N3MEepUTENbHbIX KaHaoB.

Moaudukaumsa TennocyeTynmka YyKasblBaeTCcd B KapTe 3akasa
(cM. npunoxeHune A).

Tabnunua 2.1 - Mogndmkaunm Ten10CHETYNKOB

MakcmMManbHO BO3MOXHOE YNCI0 U3MEPUTENbHbIX
Moaundukaums KaHanoB
Ob6beM Temnepatypa [asneHune
TOM-206-2 2 3 2
TOM-206-6 6 6 6

Tunbl COCTaBHbIX 3NEMEHTOB TernsocyeTynka npuBeaeHbl B Tabnuuax
2.5-2.8.

3Ha4YeHns U3MEpPSEMbIX, BblYUCASEMbIX W YCTAaHOBOYHbLIX MapaMeTpoB
WHANLMPYIOTCS Ha ABYXCTPOYHOM uncdpo-6yKBeHHOM
XKUAKOKPUCTANIMYECKOM MHAMKATOPEe, YCTAHOBIEHHOM Ha nepegHen
naHenu sbluncnuTens. Beibop MHANLMPYEMbIX NapaMeTpoB MpoOU3BOANTCSA
HaXkaTMeM KHOMOK, HaxXoAsWMXCH Ha NepeaHen naHenu sbluncnutens. Ha
nepegHeln NaHenn BbIYMCAUTENS TaK Xe pasMelleHbl TpU CBETOAMOAHbIX
nHankatopa paboTbl TensocyeTUMKa.

O6MeH AaHHbIMK C TEMNOCYETYMKOM NMPOU3BOANTCA Yepes3 MHTepPENChI
RS-232C, RS-485 n USB.
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2.1 TexHUUYECKHNE XapaKTEPUCTUKH

2.1.1 Tennocyetunk obecneynsaeT:
M3MepeHne U MHANKaLMIo:

- obbema V, M3, n Mmaccbl M, T, TennioHocutensa (Xono4HOM U ropsiyei
BOAbl), NPOTEKLWIMX NO TpybonpoBoaaM, Ha KOTOPbIX YCTaHoBAeHbl A1;

- Tekywwux Temnepatyp t, °C, TennoHocutens B Tpybonposogax, Ha
KOTOpbIX yCTaHoBseHbl TC;

- Tekyuwero m3bbiTouHoro agasneHusa P, MlMa, B TpybonpoBoaax, Ha
KOTOpPbIX yYcTaHoBneHbl ANA;

- TeKyllero BpeMeHu (C yKasaHWeM 4acoB, MUHYT, CEKYHA), AaTbl (C
yKasaHueM uucna, Mecsua, roga) u gHa Heaenw;

BblYUMC/IEHME U MHANKALMUIO:

- TeKylWMX 3HayeHuin obbeMHoro Gy, M3/4, pacxoAa TenIoHOCUTENS
(xonogHowm u ropsiyen BoAbl) B TPy6oNpoBoAaX, Ha KOTOPbIX YCTAHOBMEHbI
ar;

- TeKyLWMX 3HayeHuh MaccoBoro Gm, T/4, pacxoda TennoHOCUTens
(xonogHon u ropsiyen Boabl) B TpybonpoBoaax, Ha KOTOPbIX YCTAHOBJIEHbI

art;
- TeKkyllen pasHocTu Temnepatyp At, °C, B Tpybonposoaax;
BblYMC/IEHME, MHAUKALIMIO U HaKOMJIeHue C HapacTallmMM UTOroM:
- notpebneHHoro (OTNYLWEHHOr0) KOJM4YecTBa TEMJIOBOW 3Heprnm Q
[Fkan], [MBT-u], [FOX];
B peXuMe oCTaHOBa cyeTa no At :
o KOIMYeCTBO TEMNI0BOW 3HEpruu, W3pacxofoBaHHOE 3a
nepuog AEWCTBUS HeWTaTHbIX cuTyaumin Que [[kan], [MBT-u],
[rax];
. KOJIMYEeCTBO TEMJI0OBOM 3HEpPruM, noTpebneHHoe 3a nepuos
paboTbl Nnpnbopa B WTAaTHOM pexunme Qus [kan], [MBT-u], [[OX];
e  CyMMapHOE€ KOJZIMYeCTBO TEMJI0BOM 3HEPrumn, noTpebneHHoe
cucTtemMom 3a nepuos paboTbl B LWITAaTHOM pexXuMe W nepuoa
OENCTBUS HEWTaTHbIX cuTyaunii Qu [Fkan], [MBT-u], [FOx];
- obbema V, M3, n Mmaccbl M, T, TennoHocuTens (XonoAHOM U ropsyer
BOAbl), NpoTeKLwWero no TpybonposoaamM, Ha KOTOpPbIX yCcTaHoBeHbl [AM1;
- Tpas - BpeMeHun paboTbl Nnpubopa Npu NOAAHHOM NMUTAHUU [Y:iMUH];
- Tuap - BpeMeHu paboTbl npubopa 6e3 O0CTaHOBKM cyeTa C
HapacTalLlnM UTOFOM [Y:MUH];
- T - BpemeHu pabotbl npubopa npu Hanuuum TH [4:MuH];
- T:Atl, T:GT, T:G! - BpemeHu paboTbl oTAENLHO MO Kaxaon HC
[4:MmH];
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- Ton - BpEMEHW OTCYTCTBUS SEKTPONUTAHMUSA [U:MUH];

- Tnr - BPEMEHU OTCYTCTBMS TENSOHOCUTENS B Tpybonposoae (nycTas
Tpyb6a) [4:MuH];

- Tpes - BDEMEHW PEBEPCUBHOIO 3HaUYEHUsl TENIOHOCUTENS B 06paTHOM
Tpybonposoae [Y:MUH];

- apxuBa faHHbIX;
coxpaHeHue B SHeproHe3aBUCUMMOI NaMaTu (perncrpauuio):

- notpebneHHoro (OTNyLWEHHOro) KoJn4yecTBa TensioBOM SHeprum 3a
Kaxabln yac (cytku, mecau) Q [kan], [MBt-u], [FOx];

- o6bema V, M3, u Maccbl M, T, TennoHocuTens (X0N04HON U ropsyei
BOZbl), MPOTEKLLEro 3a Kaxabl yac (CyTku, Mmecsau) no Tpybonposogam, Ha
KOTOPbIX YCTaHoBeHb! Al1;

- CpeAHeyvyacoBblX W CPeAHECYTOUYHbIX 3HauyeHuin Temnepatyp t, °C,
TensoHocuTenNa B Tpy6onpoBoaax;

- CpeAHeyvyacoBblX M CpeAHEeCYTOYHbIX 3HaYeHuit TeMnepaTtypsl t, °C,
Hapy>XHOro BO34yXa;

- CpeAHevyacoBOW M cpeaHecyTOYHON pa3sHocTu TemnepaTtyp At, °C, B
Tpybonposoaax;

- 4acoBbIX W CYTOYHbIX Wu3MepseMblx (UM nNporpaMMmpyemblX)
cpeaHeapudMeTnYecknx 3Ha4YeHun M36bITOYHOrO AaBneHus B
Tpyb6onposoaax P, MMMa;

- BpeMeHn paboTbl MApM  MNOAAHHOM  HaMNPSAXEHUU  MNUTaHUSNA
Tpas [4:MUH];

- BpeMeHW paboTbl B WTATHOM pexunMme Tuap [U:MUH] (Bpemsa
HapaboTku);

- BpeMeHu paboTbl Ty Npmbopa npu Hannumm TH [4:MuH];

- KogoB Bo3HuMKawwmx HC n (nnun) TH;

- BpeMmeHu paboThl (T:Atl, T:GT, T:Gl) no kaxaoit HC [4:MuH];

- BPEMEHM OTCYTCTBUSI TennoHocuTens B Tpybonposoae Tar [U:MUH];
- BpeMeHU Tan [U:MUH] OTCYTCTBUS dNEKTPONUTaHUS;

- BpPEMEHM pEeBEpPCUBHOr0 3HayeHus TensioHocuTensl Tpes [Y4:MUH] B
obpaTHoM Tpyb6onpoBsozae;

perucrpaumio B apxmBe cobbiTUiA:
- BO3HMKWMX HC (cm. n. 2.1.3) n TH (cm. n. 2.1.4);
- W3MEHEHUS HACTPOeK Yyepes KHOMKY «CnyxebHasn»;
- (akTa namMeHeHus noboro KannMbpoBovHOro KoadhurumeHTa.

ApxuBbl cobbITMIN NO cucTteMe mn no npubopy (CM. npunoxeHune M), a
Tak)xe BeLOMOCTb y4YeTa napaMeTpoB cuctembl (CM. npunoxeHune H), MOXHO
npocMoTpeTb Ha MK nocpeacTBOM NporpamMmMbl YTEHUS CTaTUCTMKK Stat10x.
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TennocyeTymK OCyLLECTBAET BbIYNC/IEHMNE, PErMCTPALMIO U UHANKALMIO
4YacoBOWM, CYTOYHOM W MeCAYHON CTaTUCTUYEeCcCKon wHdopMaumn 06
n3MepseMblX " BbIYNC/IAEMbIX napaMeTpax Kaxaom n3
3anporpaMMMpoOBaHHbIX CXEM Y4YeTa, BbIBOAMMOM MO 3anpocaM OT BHELIHUX
yctponcts (MK, koHTponnep ACY u T.4.).

FnybnHa apxmBa perncTpMpyeMbixX napamMeTpoB:

- YyacoBbIX AaHHbIX - 1 600 3anucen (66 cyTok);

- CYTOYHbIX AaHHbIX - 800 3anucen (26 mecsues);

- MecsiuHbIX 3anucel - 60 3anuceii (5 ner);

- apxuB cobbiTnin - 1 200 3anuncen.

2.1.2Mpn BKAOYEHMM W BO BpeMsa paboTbl TenaoCYeTUYMK
oCyLLecTBNSeT CaMOAMarHoCTUKY C BbIBOAOM Ha WMHAMKATOP BblYUCINTENSA
cumeona HC mn (unn) TH.

2.1.3 Pernctpupyemble HC 1 nx cMMBOnbl:

e «GT>» - NporpaMMHO yCTaHaB/IMBAEMbIl NOPOr, Bbille KOTOPOro
6ynet peructpuposathca HC B paboTe Tennocuetumka (G>GT - pacxoa
6onbwe nopora);

e «G{» - NporpamMMHO yCTaHaB/MBAEMbI MOPOr, HWXE KOTOPOro
6yaet peructpuposatbca HC B paboTe Tennocyetumka (G<Gl - pacxoa
MeHbLUe rnopora);

e «Atl» - MporpaMMHO yCTaHaBAMBAEMbIN MOPOr, HUXE KOTOPOro
6yneT peructpuposaTthca HC B paboTe TennocueTunka (At<Atl - pasHocTb
TemnepaTyp HWxe nopora);

e «AT Gx» - oTCyTCTBME BOAbI B TpybonpoBsoae.

MpumeyaHmne - KoppekTMpoBka noporos ansa HC mMoxeT 6biTb
BbIMOJSIHEHA NONb30BaTeNeM B pexume <«HacTponku» po
NOCTaHOBKM Ha KOMMEpPYECKUI y4yeT.

2.1.4 Peructpupyemble TH U UX CUMBOJIbI:

¢ «3M Gx» - OTCYTCTBME 3nekTponuTanua Arl;

e «TC x» - 06pbIB UM KOPOTKOE 3aMbikaHue B uensx TC.

¢ «TH Gx>» - TexHn4yeckasa HeucnpasHocTb All;

e <MBCx>» - o06pbilB WAXM KOPOTKOE 3aMblkaHMe B Lensx
noagkntodeHns AN k Bxogam npusHakoB (MBC) Tennocuyétumka (npwu
HacTpolKe Tuna BXoA0B MHMOPMaLMOHHbLIX Npu3Hakos «Lindpposbie»).

NpuMeyaHue: rae X - HOMep U3MepUTENIbHOIo KaHana.

2.1.5B cny4yae BO3HMKHOBeHMS TH cyeT C HakoniaeHuem
OoCTaHaB/MBaeTcH. OcraHoB cyeta npu BO3HMKHOBEHUMN HC
KOH(pUrypupyeTcs B pexume «HacTpolikm» BO nocTtaHOBKM npubopa Ha
KOMMEpPYECKNI YYeT.

2.1.6 Npun BO3HUKHOBEHUU ABYX U 6onee HC n TH ogHOBpeMeHHO, B
apxvBe AaHHbIX PErUCTpPUpYeTCH Kaxaas n3 HMX. [pn 3TOM cYET BpeEMEHMU
pab6oTbl B HC (TH) BeageTcsa ToNbKO B 0A4HOM (MPUOPUTETHOM) MHTErpaTope.
Mopsgok paboTbl MHTErpaTopoB TemnaoCYeTYMKA MNpU  PasUYHbIX
kombuHauymax HC n TH npusegeH B Tabnuue E.1 (cm. npunoxenue E). B
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Tabnuue 2.2 nepeyduncnerHol HC n TH B nopsake ybbiBaHUS UX npuopuTeTa
(TH - Hanbonblnii npropuTeT, At - HanMeHbLWN NpropuTeT).

Tabauua 2.2
HC 1 TH Koa HC (TH), pernctpupyembii B
apxuse

TH 4
Gl 1
G? 2
Atd 3
nT 5
OTcyTtcTBME 6
3/1IeKTpONuUTaHuUS

2.1.7 PaccTaHoBKa 3ansTblX WU 4YMCNO paspsaoB, MHAMULMPYEMbIX Ha
XKW BbluMcnutenss npu BbIUMCNEHUU KOMMYECTBA TEMJOBOW 3SHEpruu,
n3MepeHmn obbeMa n Maccol TensioHocuTens (Xono0aAHOM U ropsiyen BoAbl)
npueBeaeHol B Tabnuue 2.3. W36bITOYHOE p[aBneHWe TenJoHOCUTENS
M3MepsieTca C pa3psaHOCTbIO - X.XXX, TeMNepaTypa - XXX.XX, MTHOBEHHas
MOLLHOCTb - XX.XXXX.

Tabnuua 2.3
Gg, M3/4 Q, lkan (MBT1-y, IAx) V,M3uM, T
.00000 - .99999 XXXXXX . XXXXX XXXXXXXXX . XXXX
1.0000 - 9.9999 XXXXXX . XXXX XXXXXXXXX XXX
10.000 - 99.999 XXXXXX . XXX XXXXXXXXX. XX
100.00 - 999.99 XXXXXX. XX XXXXXXXXX . X
1000.0 - 2000.0 ) )

2.1.8 B TennocyeTyMke peanmM3oBaH Y4YeT KOJMYecTBa Tena0BOMN
3Heprum n NnapameTpoB TEMIOHOCUTENS MO CXEMaM yyeTa, NpUBEAEHHbIM B
Tabnuue 2.4. B ogHOM TennocyeTyMKe BO3MOXHa YCTaHOBKa OT O4HOWM A0
wectM cxeM y4yeTa. TakmMm o06pa3oM, TennocyeTynk no3BoOSseT
OAHOBPEMEHHO BECTU Y4yeT B HEeCKOSIbKMX (A0 LWeCTM) He3aBUCUMBbIX
cuctemax. KoHdurypaumsa cxem yyeTta ycTaHaB/IMBaeTCa Nosb30BaTesieM B
pexunMme «KoHcpurypauma» (cM. n. 7.2) uan ykasbiBaeTca B KapTe
3akasa.

11
TeriocyeTynk, TeI0BbIYNCcInTe L TIM-206. PyKOBOACTBO 110 KC/lyaraLmm



Tabnuua 2.4 - CxeMbl y4yeTa

Cxema

YcnoBHOe HaMMeHOBaHUe cxXeMbl U
¢dopMyna pacueTta TenJI0BO aHeprum

Modarowyuii

'Ry ‘P

O6pamHbIi

Py I

«MOOAYA»

3akpbiTas cuctema TtennonotpebnexHns c AN
Ha noaatowem Tpybonposoae

Q = M(hfl - hO)

T3aM-206

IRT!

«OBPATKA»

3akpbiTast cuctema TennonotTpebnexHnsa ¢ Al
Ha obpaTHoM Tpybonposoae

Q = M(hr - hO)

«TYNNKOBAA NBC»

BC 6e3 unpkynsauum

Q = M(hr - hx)
T'éh"_“mé «MNOAMUTKA HCO»
| * 1 MoanuTKa He3aBUCUMOK CUCTEMBI
0 i i TennonoTpebneHus
ereen i 10p0 e HCO
: Q = M(hO - hx)
1y
. , f
Mrmu—%é
12
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YcnoBHOe HAMUMEHOBAHMUE CXEMbI U
c¢opmMyna pacueta TenJioBo 3Heprum

vevwve"

T3M-206

a8

¥ i )
mpy6onpoeod :
Tpy6onposod E
XonodHol eods!

«NOoANNUTKA UCTOYHUKA»

MoanuTka NcTovHmMKa Tenna

Q = M(hO - hx)

«MOOAYA+P»

3akpbiTasi cuctema TennonoTpebneHus c
KOHTpONbHbIM AN Ha obpaTHOM

,;ggamq,,g Tpybonposoae

mpy6Gonposo

Otpamsi Q = MI(hM - hO)
” «OTKPbITASI»

vevwwe

TIM-206

MpuMeHsieTca B y3fax Yy4yeTa, KoOTopble
[OMKHBI 6bITb OCHaLeHbl AN Ha noaatowem n

obpaTHoM Tpybonposoaax (oTKpbITbIE
CUCTEMbI " npupaBHEHHbIE K HUM:
NpPOMbILIEHHbIE notpebutenu, uTr,

Modaowui | noTpebuTenn c TensI0BOM Harpyskoi 6onee 2
MpyGonposod 1 tn pnl 6N Mkan/u).
O6pamHwiii : nah
mpysonpoeoa%im 0o " | @=Mn(hM - hO) + (M - MO)(hO - hx)
xo;"’égﬂ;"::,f—& JononHuTtenbHble BO3MOXHOCTH CXeMbl
te px «OTKPbITASAA» cM. B npunoxeHuun K.
13
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YcnoBHOe HAMUMEHOBAHMUE CXEMbI U
c¢opmMyna pacueta TenJioBo 3Heprum

«'BC umpkynaumsa»

LinpkynaumoHHasa cuctema MNBC ¢ Al Ha
LMPKYNSILMOHHOM Tpybonposoae 1
TpybonpoBozae ropsyen soabl. Mpu
MHANKaunn B paboyem pexume 1
npoBefeHun pacyeToB kaHan G1 — gaTumk
noToka yctaHaB/MBaeMbIl/i Ha NoAatoLLeM
TpybonpoBoge.

Q = M1(h1 - h3) - M2(h2 — h3)

LnpkynaumoHHasa cuctema MBC ¢ Al Ha
LMPKYnsUMoOHHOM Tpybonposoae 1
TpybonpoBoae xonoaHon Boabl. MNpu
MHAMKauun B paboyem pexume n
nposeaeHnn pacyeToB kaHan G2 - gaTumk
NnoTOKa ycTaHaBMBaeMbIil Ha
LMPKYSLMOHHOM Tpybonposoae.

Q = M1(h1 — h2) + M2(h1- h3)

PakTnyeckoe nonoxeHue Al HactpanBaeTcs
no n.7.4.2

Twwww

T3M-206 1

O RS S— i —

G

«PACXOOOMEP V»

Pacxonomep-cyeTunk

Tpy6onpoeod

«PACXOOOMEP M»

MaccoBblit pacxoAoMep-cYeTumK

14
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YcnoBHOe HAMUMEHOBAHMUE CXEMbI U
c¢opmMyna pacueta TenJioBo 3Heprum

vewwey

TSM 2[]6

' ’ tltn pn GN zHJﬁ
o {1o» <

tn pn Gn

«UCTOYHUK»

Pexum pabotbl cuctembl: «MCTOYHUK>»
NcTouHmK Tenna (KoTenbHas)

Q = Mr(hM - hO) + Mn(hO - hn)

topo

«P-Mopaua + NMNogn.»

3akpbiTas cucteMa TensonoTpebnenus c
KOHTpOJibHbIM [N Ha o6paTHOM
TpybonpoBoae 1 pacxonoMepoM Ha
TpybonpoBoae NoaAnNUTKM.

Q = Mn(hM - hO)

Macca TennoHocuTens Tpyéonposoaa

noanuTkn Mn paccuuTbiBaeTCA NO NOKa3aHUAM
[atumnka pacxoga Gn u AaTYMKOB TeMnepaTypbl
1 AaBneHus o6paTtHoro Tpy6onposoaa (tO, pO)

vewve"

T3IM- 206

Tl

Nl

o ‘_Lilw."gﬁ

Gn
= >

Py ,

«HCO»

He3aBuncnmas cuctema oTonaeHus

Q = M(hM - hO) + Mn(hO - hx)

15
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CxeMma

YcnoBHOe HAMUMEHOBAHMUE CXEMbI U
c¢opMyna pacueta TenJioBO 3Heprum

TIM-206 1

«MATUCTPAIlb»

TpybonpoBoa cucTeMbl TenIocHabxeHns

Tpy6onpoeod = Q=Mh
p t G
«Xonopn»
TIM-206 3akpbiTas cucrtema oxnaxaeHusa c

npeobpasoBaTenem pacxoga Ha obpaTHOM
Tpybonposoae

Modarowuii
mpy6onpoeod
06y i Q = M(hM - hO)
mpy6onpoeod
«TENNO/XONnona»
Cewweet 3akpbiTas KOMOMHUPOBAHHasA cucTeMa
TiM'zof’E oToneHnss/oxnaxaeHus c
: npeobpa3oBaTeneM pacxoga Ha 06paTHOM
Modaiouui Tpybonposoae
mpy6onpoeod
O6pamubiii Q=M(h1 -h2)
mpy6onposod
1 «TEMIMEPATYPA»
MNpumeyaHus 1 ycnoBHble 0603Ha4YeHms :
é@ an;
' TC (gonyckaeTcsi MporpaMMHast yCTaHOBKa 3HaveHum tx (cm. n. 0), B 3TOM

cnyyae TC Ha Tpy6onpoBoae XB (tx) He ycTaHaBnvBaeTcs);

AN (3HayeHus n3bbITOYHbIX AaBneHN Heo6xoaMMOo ycTaHaBUMBaTh

nporpamMMHO (CM.

n. 0), ons uM3MepeHusa WU3bbLITOYHOr0 AABNEHUS

HeobxoAMMO ycTaHaBnuBaTe AW/, KOTOpble MOCTaBASATCA TOAbKO MO
ZLOMOSIHUTENbHOMY 3aKasy);
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YcnoBHoe HaMMEeHOBaHMWE CXEeMbl U

Cxema c¢opmMyna pacuera TennoBoii aHeprum

t (tM, tO, tn, t1, TemnepaTtypa TenJ0HOCUTENSI B COOTBETCTBYIOLWEM Tpybonposoae

t2, t3, tx) (BO3MOXHA NporpaMMHast yCTaHOBKa ty);
0 {1, [0 [ 3HTaNbMNUA TENNOHOCUTENS
h1, h2, h3,hx) ’

2.1.9MonHbIh cnucok napameTpoB u HC, perncrpupyembix
Ten0CYeTYNKOM ANA KaXKAOW CXeMbl yyeTa, npueeseH B Tabnuue 2.4a.
Tabnuua 2.4a

HaunMmeHoBaHue PerMCTpupyeMble PerucrpupyeMble
CUCTEMbI napamMeTpbl HC

QP, MG,V Gt
«MOAAYA» t1, tO, At(tN-t0), pM, pO Gl Atl

Q,P, MG,V G*t
«OBPATKA» tM, tO, At(tN-t0), pM, pO Gl At

QI PI MI GI V
«TYMUKOBAR TBC» 1= o oy Gt atl

QP MGV
«MOAMUTKA HCO» o, t, At(i0-5J. PO X Gt Atl
«MNOAMUTKA Q,P, MG,V &t At
MCTOYHUKA>» tO, tx, At(tO-tx), pO, px

Q, P, MM, MO, GM, GO, vI, VO Gnt cot
«MOAAYA+P> tr, t0, At(tN-t0), pf, pO Gnl Gol atl
«BC umpKynaums» Q P, Mi, M2, G1, G2, V1, V2 G171 G2t

t1, t2, t3, t1-t3, t2-t3, pl, p2, p3

Q, P, MM, MO, GM, GO, VM, VO Gnt ot
tM, tO, tx, At(tM-t0), pM, pO, px | GMY GO! At

«OTKPbITASA»

Q, P, MM, MO, Mn, GN, GO, Gn,| GNT GO0t Gnt
«NCTOYHUK» v, VO, Vn Gn{ Go! Gnl
tr, tO, tn, At(tN-t0), pM, pO, pn | At

Q, P, MM, MO, Mn, GN, GO, Gn,
«P-MOAAYA+MOAN.» |V, VO, Vn gm ggl GA':I
tM, 10, At(tN-t0), prl, pO

Q, P, MN, MO, Mn, GI1, GO, Gn,

«HCO» VI, VO, Vn Gnt ot Gnf

thn, tO, tx, At(tl-t0), pM, pO, px G Gol Aty
«PACXOOOMEP V> GV SI

M, G, V Gt
«PACXOZ1OMEP M» tp Gl
«MATNCTPANb>» QP MGV st

t, p GJ

Q. P, MG,V GT
«xonoa» tM, tO, At(tN-t0), pr, pO Gl At)
«TEMNNO/Xonoa» Qr, Qx, P, M1, Mx, G, VT, VX

17

TeriocyeTynk, TeI0BbIYNCcInTe L TIM-206. PyKOBOACTBO 110 KC/lyaraLmm



HauMeHoBaHue Perucrpupyembie Perucrpupyembie
CUCTEMbI napamMeTpbl HC
t1, t2, At(t1-t2), p1, p2 GT
Gl Atl
«TEMNEPATYPA» t
3HayeHus noporos ana HC, yctaHaBnMBaeMble Ha NpeanpUaTUN-N3roToBUTENE MO
YMONYaHUIO:

Gt G11, G21, Gnt, GOoT, GnT = G
Gl, G1!, G2l, Gn!, Go!, Gn! = G.
Atl = At (2 °C vnn 3 °C)

2.1.10 B TennocyeTunke nMeetTcs BO3MOXHOCTb OTK/IIOUEHUS CHETa B
nobor n3 cucrtem. lNMpu 3TOM BCe MHTerpatopbl cuctembl (KpoMme Tpas)
ocTaHaBnmBatTcs. Micnonb3yeTcs, HaNnpuMep, NpU OTKKOYEHUN OTOMNJIEHUS
B JIETHUM NEPUOA.

McknioueHne cocTaBasieT pexumM ocTaHoBkM cuéta «GT 0<G<GY At».
Mpn BKAOYEHMN AAHHOIO pexXuMa OCTAaHOBKM CYETA M OTCYTCTBYHOLLEM
pacxone TennoHocutensa B cucteme (G=0), 6yayT HakanaueaTtbCs
mHTerpatopbl Tpas U Tuap, HEWITATHAA CUTyauUUs «G{» (G<GJ - pacxon
MeHblLe nopora) permcTpmpoBaTbcs He byaeT.

OTKNIOYEeHMEe cyeTa B CUCTEME OCYLLECTBASETCA B pexume
«HacTtponku».
2.1.11 MakcuManbHaa  AnAvHa  JIMHWKA  CBA3U mexay  An 7]

BblYMC/IUTENEM A0J/1KHA O6biTb HE MeHee 100 M. nsa noAKIOYEHUSA AOXKEH
NMPUMEHATLCS MeAHbIN 3KPaHWPOBaHHbLIN kabenb C ceyeHMeEM MpoBoAa He
mMeHee 0,12 MM2,

2.1.12 Cpeactea u3MepeHusa (Bbluucnutens, A, TC wu ANA),
BX0AsLME B COCTaB TEMNI0CYETYNKOB, A0NXKHbI 6biTb 3aperMcTpMpoBaHbl B
FocynapcTBEHHOM peecTpe CpeacTB M3MEPEHWUN CTpaHbl, Ha TeppuTopumn
KOTOPOW 3KCMAyaTUpyeTcs TenI0CYeTUMNK.

2.1.13 B kayectBe Al A[O0MKHbI MNPUMEHATBCA AaTYMKKM  MNOTOKA,
OCHALlEeHHble UMMYJIbCHbIM BbIXOAOM C 4acTOTOW C/llefoBaHUS MMMYJ1bCOB
00 10 Ny, 13 yncna ykasaHHbIX B Tabnmuax 2.5 n 2.5a.

Tabnuua 2.5 - Tunbl NnpumeHsemblx Al B Pecnybnunke benapycb

PerncrpaumnoHHbIii HoMep B CootBetctBme THMA / (Knacc TOYHOCTH)
ycnosHoe FocpeecTtpe Pecnybnvku

o60o3HaueHne Benapych FOCT EN 1434-1 FOCT ISO 4064-1
PCM-05 P65 03 07 1020 19 1 2
PCY-05 PB5 03 07 7364 19 2 2
PCM-06 P65 03 07 7751 20 1,2 1,2
CBX-15, CBr-15
"CTPYMEHb- P6 03 07 0280 17 He CoOTB. 2
rPAH"
JS, IM P65 03 07 0302 16 He COooTB. 2
ET-m P5 03 07 0442 20 He COOTB. 2
BMPC-M P65 03 07 6017 16 1,2 2
BUPC-Y P65 03 07 6018 16 1,2 2
SCKO PB.08 P5 03 07 2816 16 1 1,2
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Tabnuua 2.5a - Tunbl npumeHsiembix Al

YcnosHoe

PervncrpaunoHHbiii Homep B ocpeectpe

0603HaYCHNE Poccuiickon Pecny6nvku Pecny6nvkn
depepaumnum Y36ekncraH KasaxcraH

1 2 3 4
PCM-05 19714-20 02.3799-19 KZ.02.03.00199-2019/P6 03 07 1020 19
PCY-05 82014-21 - KZ.02.03.00764-2021/13089
PCM-06 82015-21 - KZ.02.03.00766-2021/13751
CBX-15, CBr-15
"CTPYMEHb-FPAH" - 02.3294-16 KZ.02.03.08011-2018/PB 03 07 0280 17
JS, M - - KZ.02.02.05497-2017
WPH - 02.3956-19 KZ.02.02.06048-2018
ET-M - - KZ.02.02.06048-2018
BWPC-M 66610-17 - KZ.02.03.07898-2017/P6 03 07 6017 16
BUPC-Y 66611-17 - KZ.02.03.07897-2017/PE 03 07 6018 16
Promag 67922-17 02.3420-17 KZ.02.02.06188-2018
OCKO PB.08 28868-10 - -
2CKO-P 72089-18 - -
B3JIET 5M 30333-10 - KZ.02.01.00695-2020
B3/IET 2P 20293-10 - -
SITRANS F M 61306-15 - KZ.02.02.04983-2016
SITRANS F US 35025-15 - KZ.02.02.05120-2016
B3JIET MP 28363-14 - KZ.02.01.00112-2019
B3JIET 3P
Moandukauns JNanT 52856-13 - -
M
B3/IET NNA 60200-15 - -
B3JIET TOP 39735-14 - -
KAPAT 44424-10 - -
SMUP-NPAMEP-550 27104-08 - -
BCX, BCXa, BCT,
BCT A, BCT 51794-12 - KZ.02.01.00001-2019
BMX 1 BMI 18312-03 - -
BCXH, BCXHa, BCTH,
BCTH 61401-15 . -
BCXH, BCXHa, BCTH,
BCrHa, BCTH 61402-15 ) )
CKBb 26343-08 - -
BC3 32075-11 - -
PM-5 20699-11 - KZ.02.0100020-2019
MP3M 17858-11 - KZ.02.03.07352-2016/17858-11
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OKOHYaHuMe Tabnuubl 2.5a

1 2 3 4
Mactep®noy 73383-18 - KZ.02.03.00065-2019/73383-18
OPTIFLUX - 02.3982-20 -
MNutepdnoy PC 46814-11 - KZ.02.03.07200-2016/46814-11
8700 14660-12 02.3728-18 KZ.02.02.05807-2017
ADMAG 59435-14 - KZ.02.02.05603-2017
Us800 21142-11 - KZ.02.03.07489-2016/21142-11
UFM 48218-11 02.3527-17 -
ULTRAFLOW - - KZ.02.01.00324-2019
YPX2KM 23363-12 - -
OPTISONIC 3400 57762-14 - KZ.02.01.00188-2019
CypP-97 16860-07 - -
BNC 78168-20 - -
MeTpaH-300MP 16098-09 - -
SMUC-BUXPb-200
(3B-200) 42775-14 - KZ.02.03.00233-2019/42775-14
8800 14663-12 - KZ.02.02.05812-2017
OPTISWIRL 4070 52514-13 - KZ.02.02.05809-2017
YEWFLO DY 17675-09 02.3832-19 KZ.02.02.05602-2017
Prowirl 58533-14 - KZ.02.02.05055-2016
PRV - 01.196-17 -
B3NC 14646-05 - -
B3McC-P 61872-15 - -
ULTRAMER - 01.192-17 -
MNK/MTK/MTW - - KZ.02.02.06048-2018
MTK, MTW 1 MTHI - 01.190-16 -
BAYLAN KK - 02.3960-19 -
VK - 02.3961-19 -
TK - 02.3962-19 KZ.02.01.00623-2020
uw - 02.3957-19 -
us - 02.3959-19 -
PyC-1 24105-11 02.3588-18 KZ.02.03.07555-2016/24105-11
YBP-011 54489-13 02.3658-18 KZ.02.02.06368-2018
Prosonic Flow - 02.3623-18 -
CBK, CBM 68151-17 02.3740-19 KZ.02.03.00052-2019/68151-17
CBMT 75569-19 02.3649-18 KZ.02.03.00240-2019/75569-19
BCKM 66635-17 02.3360-17 KZ.02.03.08112-2018/66635-17
OCBX 1 OCBY 32538-11 02.3361-17 KZ.02.03.07397-2016/32538-11
CTBX n CTBY 32540-11 02.3362-17 KZ.02.03.07396-2016/32540-11
2KO HOM CB 76699-19 - -
ULTRAHEAT T 51439-12 - -
MNpumeyanune - AN ponxeH 6blTb BHeceH B [OCYAapCTBEHHbIN peecTp CPeACTB U3MEpPEeHWUi CTpaHbl, Ha
TEPPUTOPUM KOTOPOI 3KCMAYyaTUPYETCH TENJOCHETUUK

2.1.14B KayecTtBe TC OOSIKHbI 6bITb NMPUMEHEHbI
TepmonpeobpasoBaTenn CONPOTUBAEHUS MNNATUHOBbIE C HOMWHANbHOM
cTaTuyeckomn xapakrtepuctukon Pt 500 nnm 500 M, knaccom gonycka A unu
B cornacHo MOCT 6651 13 uncna ykasaHHbIX B Tabnuuax 2.6 n 2.6a.

Tabnuua 2.6 - Tunbl npuMeHsembix TC B Pecnybnnke benapycb

YcnoBHoe PerncrtpaunoHHbIi HoMep B [ocpeecTpe
o603HayeHne Pecny6nuku benapycb
TCMA PG 03 10 2889 17
TCNA-K P6 03 10 2889 17
TCN-H PG 03 10 0494 16
KTCN-H P65 03 10 1762 16
KTC-B PG 03 10 1827 19
TC-B P65 03 10 1826 19
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Tabnuua 2.6a - Tunbl npumeHsieMbix TC

PerncrpaunoHHblii HOMep B FocpeecTpe

YcnoBHoe = =
Poccwuiickon Pecny6nukn Pecny6nukn
o603HaueHune
depepaumm Y3bekncraH KasaxcTtaH
1 2 3 4

TCrA 65309-17 02.3798-19 KZ.02.03.07960—210717/P5 03 10 2889
TCRAK 65321-18 02.3798-19 KZ.02.03.07960—210717/P5 03 10 2889
Ten-H 38959-17 j KZ.02.03.07654—210617/P5 03 10 0494
KTCM-H 3887817 j KZ.02.03.07653-210617/P5 0310 1762
B3JIET TNC 21278-11 - KZ.02.03.07312-2016/21278-11
KTMATP-01, KTMTP-
03,
KTMTP-06, KTMTP- 46156-10 - -
07,
KTOTP-08
KTMTP-04, KTMTP-
05, 39145-08 02.3753-19 -
KTNTP-05/1
TAT-1, TAT-17, TAT- _ _ _
19, THT-21, TAT-25P 46155-10
MeTpaH-2000 38550-13 - KZ.02.01.00072-2019
MeTpaH-280, _ _ _
MeTpaH-280-Ex 23410-13
KTC-E 43096-20 _ KZ.02.03.00229-210919/P5 03 10 1827
TCN n TCN-K 65539-16 - KZ.02.03.08134-2018/65539-16
TCE 22995-20 j KZ.02.03.00232-210919/P5 0310 1826
TOM-110 40593-09 - -
T5M-100 40592-09 - -
90.2020, 90.2050,
90.2210, 90.2220, ) . )
90,2230’ 90,2240, 60922-15 02.3222-16
90.2250, 90.2820
TCNT 75208-19 - KZ.02.03.00183-2019/75208-19

Mpumeuyanne - TC pomkeH 6bITb BHECeH B [OCYAapCTBEHHbIV peecTp CPeACTB WM3MEPEHWI CTpaHbl, Ha
TEPPUTOPUM KOTOPOI IKCMIIYaTUPYETCS TEMI0CHETUNK

2.1.15 ANA nonxeH 6biTb OCHALLLEH TOKOBbIM BbIXOAOM C AMANa3oHOM
Toka oT 4 MA po 20 MA. BepxHui npenen u3MepeHuss M3bbITOYHOrO
haBneHnsa aatumkoM - go 2,5 MMa. Tunel W[, npuMeHseMble B cocTaBe
TenaocyeTYNKOB, NpuBeaeHbl B Tabnuuax 2.7 u 2.7a.
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Tabnuua 2.7 - Tunbl npuMeHsembix AN

[ B Pecnybnnke benapycb

YcnoBHoe PerncrpaumoHHbIli HOMep B
o0603HayeHne locpeectpe Pecnybnnkun Benapycb
Cerabar P65 03 04 0180 20
PC u PR PB 03 04 1896 15
MBS P6 03 04 6120 16

PR, PA, PAA, PRD, PD, DCX

PB 03 04 6214 17

MT 101 PB 03 04 6234 17
MT 100 PB 03 04 6265 17
Tmnep®noy P65 03 04 6383 17
MWUAOA-13MN PB 03 04 1428 17
na-p PB 03 04 4857 17
HT PB 03 04 1992 18

JUMO cepwuii 40, MIDAS, dTRANS, DELOS, CANtrans p

PB 03 04 1590 18

WIKA

PB 03 04 3685 18

2600T

PB 03 04 3780 18

SHW-12 (3MUC-BAPPO 10)

PB 03 04 6935 19

MWOA-15

PB 03 04 5488 19

pna

PB 03 04 7021 19

MWAOA-ON-121 n MUOA-AN-121-Ex

PB 03 04 1427 19

OBEH NAio0ou

PB 03 04 6453 19

na PB 03 04 1993 19
MeTpaH-75 P65 03 04 5009 17
MeTtpaH-150 PB 03 04 3429 19
KOPYH[ PB 03 04 4868 17
caB PB 03 04 6528 18
AVP-10 PB 03 04 3086 19
AWP-20/M2 PB 03 04 4776 16
OBEH N100 PB 03 04 5372 17

Tabnuua 2.7a - Tunbl npuMeHsembix A4

PermcrpaumoHHbIi HoMep B FocpeecTpe

YcnoBHoe = =
Poccwuiickon | Pecnybnukm Pecnybnunkmn
o603HaueHne
degepauunm Y36ekucTtaH KazaxcTtaH
Cerabar 69234-17 - KZ.02.02.05984-2018
CT3K-1 (CT3K-1X) 45695-10 - -
PC u PR 29147-16 - -
MBS 61533-15 - -
PR, PA, PAA, PRD, ) j j
PD. DCX 49250-16
MT 101 32239-12 02.3488-17 KZ.02.03.07702-2017/32239-12
MT 100 49083-12 - -
Tmnep®noy 64631-16 - -
MUAA-131 17636-17 - KZ.02.03.07850-2017/17636-17
na-p 40260-11 - -
T 26817-18 _ KZ.02.03.08103—21%18/P5 03 04 1992
JUMO cepuii 40,
MIDAS, dTRANS, - - KZ.02.02.05901-2017
DELOS, CANtrans p
2600T 67279-17 - KZ.02.01.00683-2020
MWOA-15 50730-17 - KZ.02.03.08313-2018/50730-17
PO 72842-18 - -
MUAA-AN-121 n _ j j
MUOA-AN-12M-Ex 17635-03
OBEH M/1004 56246-14 - -
nn 26818-20 j KZ.02.03.00286—21%20/P5 03 04 1993
MeTpaH-75 48186-11 - KZ.02.03.07570-2017/48186-11
MeTpaH-150 32854-13 - -
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OKOHYaHuMe Tabnuubl 2.7a

KOPYHLL 47336-16 - KZ.02.03.07530-2016/47336-16
CaB 28313-11 - KZ.02.03.07463-2016/28313-11
415M 59550-14 - -

AVP-10 70286-18 - KZ.02.03.00122-2019/31654-19
AVIP-20/M2 63044-16 - KZ.02.03.00147-2019/63044-16
SIEMEP-AVP-30M 67954-17 - KZ.02.03.07965-2017/67954-17
NATBX-1 43646-10 - -

DMP, DMD, DS, DMK,

XACT, DM, DPS, 75925-19 - .

HMP, HU

AOM-03T-0M 55928-13 - -

MBS 3300, MBS

3350, MBS 4003 56237-14 - -

DMP, DMD, DS, DMK,

XACT, DM, DPS, 75925-19 . .

HMP, HU

MNpumeuanue - AN fomkeH 6biTb BHeceH B OCYAapCTBEHHbIN PEECTp CPEACTB U3MEpeHuit CTpaHbl, Ha
TEPPUTOPUM KOTOPOU SKCNJIYaTUPYETCS TEMI0CHETUNK

2.1.16 Boiuncnutens  obecneumBaeTr npeobpasoBaHne  BXOAHbIX
UMMNYNbCHbIX curHanos ot AN c yactoton go 10 Iy B 3HayeHue obbeMa
TennoHocuTensa (XonoAHOW M ropsiyen BoAbl) B AManasoHe pacxonoB OT
0,001 m3/y no 10 000 M3/4. TN NPUMEHAEMOrO BblUMCIUTENS NPUBEMAEH B
Tabnuue 2.8.

Tabnuua 2.8 - Tnn NpMMEHSIEMOro BblYUCINTENS

PerncrtpaumoHHbIi HOoMep B [ocpeecTpe
YcnoBHoe = =
Pecny6nukn Poccwuiickon Pecny6nukn Pecny6nukmn
0603HaveHne
Benapycb depepaumm Y36ekucraH KasaxcrtaH
TOM-206 PB 03 10 7749 20 81671-21 - -

MNpuMeyaHue - Bbluncnutenb A0MKEH 6biTb BHECEH B TOCYAAapPCTBEHHbIN PeecTp CPEACTB U3MEpeHUii CTpaHbl,
Ha TEPPUTOPUM KOTOPOW 3KCMJIyaTUPYeTCs TENJOCUETUMK

2.1.17 TennocyeTynk OCyLWEeCTBNseT U3MepeHue TeMmnepaTypsbl
TenIoHoCUTENSA MO WeCTU KaHanaM. [lnanasoH u3MepeHus TemnepaTypbl
TennoHocutens ot 0 °C go 150 °C. nana3oH uaMepeHus TemrnepaTypbl
Hapy>Horo so3ayxa oT MmHyc 50 °C go 100 °C.

2.1.18 ConpoTuBneHMe Kaxaoro npoBoga YeTblpeXnpoBOAHON SIMHUU
CBSA3M Mexay Bblumcintenem n TC ao/mkHO 6biTb He 6onee 100 Om.

2.1.19 NmeeTcsi BO3MOXHOCTb CO34aHMSA NMpOrpaMMMpyeMbliX KaHasnos
TemnepaTypbl (BMeCTO MOCNeAHero KaHana u3MepeHusl TemnepaTypbl B
Kaxxaow cucteme). MNporpaMMmpyemble KaHasnbl CO34a0TCA NOSIb30BATENEM
B pexume «KoHpurypaums» po noctaHoBkM npmbopa Ha KOMMepuecKkui
yuJer.

2.1.20 Anana3oH n3MepeHuns pa3HocTu TemnepaTyp oT 2 °C go 150 °C
mnm ot 3 °C pgo 150 °C. [Amana3oH u3MepeHus pasHoOCTM TemnepaTyp
KoMnaekToM TC ykasaH B UX 3KCryaTauMOHHON AOKYMEHTauMun.

2.1.21 TennocYeTUYNK  OCYLLECTBASET U3MepeHue  U36bITOYHOro
AaBNeHns Mo WwecTn KaHanam (Npu AONOAHUTENbHON KoMmnnekTauum ANA).
[Onana3soH namepeHus nsboitouyHoro gasneHus ot 0 go 2,5 MMa. MpaHuubl
AvanasoHa nsMepeHus n3bbITOYHOro AaBfneHus (3aBoAcKas yCTaHOBKa OT
0 oo 1,6 Mla) yctaHaBnMBalTCs B pexume «HacTpoikn» o nocTtaHOBKMU
npubopa Ha KOMMEPYECKUIN YYET.

23
TeriocyeTynk, TeI0BbIYNCcInTe L TIM-206. PyKOBOACTBO 110 KC/lyaraLmm



B 6a3o0Bbin koMmnnekT noctaBkn AW He BxoaaT. lNpeaycmoTtpeHa
BO3MOXHOCTb MPOrpaMMHON YCTAHOBKW 3Ha4YeHU N36bITOYHOro AaBneHus
B Anana3oHe oT 0 go 2,5 MMa.

MpeaycMoTpeHa YycCTaHOBKA [AOrOBOPHbIX 3HA4YeHUM M36bITOYHOrO
AaBneHus, KoTopble 6yayT wuHAMUMpPOBaATbCA B Cnyyae obpbiBa wnu
KOPOTKOIro 3amMbikaHus B uensax AN (cm. n. 7.4.2).

2.1.22 ins TexHonorn4yeckmx Hyxza (nposepka (yHKUMOHMPOBaHUS
npubopa, NpaBuIbHOCTN cYeTa U T.M.) UMEeTCs BO3MOXXHOCTb YCTAaHOBUTb
nporpamMMHoe 3HaudeHue Ans nwboro M3 KaHanoB M3MepeHus obbema,
TemMnepaTypbl WAW U36bITOYHOrO AaBneHuUs. YCTaHOBKa MNpPOrpaMMHbIX
3HAYeHU NPON3BOANTCA B pexnme «HacTponku».

2.1.23 TennocuyeTtunk obecneymBaeT U3MepeHMe KaneHAapHoro
BPEMEHU C MHAMKALMEN Yncna, Mecsaua, roga, 4acoB, MUHYT, CEKYHA N AHS
Heaenwu.

2.1.24 na  onepaTMBHOM  KOPPEKTUPOBKM  BpPEMEHM  MMeeTCs
HacTpolika "WM3MeHATb BpeMsa yaaneHHo", KoTopas no3BojseT
pa3spewunTb/3anpeTuTb U3MeHATb TeKkylme AaTy-BpeMs B npubope uepes
BHELLUHNE NHTepdeNcsl.

2.1.25B TennocyeTymke MMEETCA BO3MOXHOCTb  BbIYMUCIEHUSA
CyMMapHOM noTpeb/ieHHON 2JSHeprmm B COOTBETCTBMM C  dopMysion
Qz = 1Q1+Q2+Q3+Q4+Q5+Q6, rae Q1...Q6 - nortpebneHHas 3Heprus B
Kaxaon cucteme. Mcnonb3yeTcs AN opraHmM3aumm ydeta B COXHbIX
MHOIOMOTOYHbIX CUCTEMAX.

Hanpumep, cxema yyeta «MATUCTPAJIb» (Q=M-h) no3sonsieT opraHn3oBblBaTb y4eT Ha

MCTOYHMKaX Tenna, T.K. ABNSETCS COCTAaBHOW YacTbio CbOpMyJ'IbI, ycTaHOBJ’IeHHOVI «I'Ipanu'laMM
yyeTa Tennoson SHEepPrnmn n TensiIoHoCUTENA»:

Q:ZMH *hlf _Zsz *hzj _ZMTk *h()A‘k ’
i j k

roe: M — Macca TennoHocuTens, OTMyLLEHHOro MCTOYHUKOM Tenna no i-Tomy nogatoLlemy
Tpybonposoay;
Ma; — Macca TennoHocuTens, BO3BpaLLEHHOro UCTOYHUKY Tenna no j-Tomy obpaTHomy
TpybonpoBoay;

Mnk — Macca TennoHOCUTENS, M3PaCXOAOBAHHOTO Ha MoAnuTKy K-Toi cucTemsl
TennocHabxeHusi NoTpebuTenei TENMOBOW 3HEPTUK;

h4; — 3HTanNbNUsi ceTeBOI BOAbI B COOTBETCTBYHOLLEM NoAatoLleM TpybonpoBoae;
hy — aHTanbLNMs ceTeBoW BOAbI B COOTBETCTBYIOLLEM 0b6paTHOM TpybonpoBoae;
th — QHTanbnua XOJ'IO,EI,HOVI BOAbI, VICI'IOJ'IbSyeMOVI Anga noannuTKn COOTBeTCTByPOLIJ,eVI
CMCTEMbI TENNOCHAGXEHNS NOTPEOUTENEN TENNOBON 3HEPTUN.
dopmyna pacyeTa CyMMapHo# notpebneHHon SHeprum
KOH(pUrypmpyertcs B pexuMme «HacTponkm» RO MoCTaHOBKM npubopa Ha
KOMMepYeCcKnin yyer.

2.1.26 MNpy NOAKNIOYEHUN BHELIHEro WCTOYHMKA MOCTOSHHOrO TOKa
TennocyeTunk obecrneumBaeT nepepavy TeKyLMX 3HAYEHU NapaMeTpoB
CUCTEeMbl TeNI0CHabXeHUs U AaHHbIX apxuBa No uHTepdericam RS-232C,
RS-485 n USB (B pexume Master). CkopocTb obMeHa yCcTaHaB/IMBaeTCs B
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pexume «HacTponkm» M npuHuUMaeT 3HaveHme 9 600 6ut/cek. MpoTokon
obMeHa TennocuyeTumka npeaycMaTpuBaeT peanm3aumio  Ha base
mHTepdenca RS-485 cetn TennocyeTymkoB. CuUMTbiBaHME JaHHbIX MO
nHTepdency USB  ocywecTBnseTrcs  NOCPeACTBOM  CTaHAApPTHOrO
Hakonutens USB-Flash ¢ dannosoii cuctemon FAT, FAT16, FAT32 wnnu
exFAT, npu 3TOM BpeMS CUUTbIBAHUS MOJSIHOrO apxuBa TernjocyeTynka He
npesbiwaeTt 40 cekyHA.

Mpu paboTte oT BCTpoeHHOWM 6GaTapew A[ocTyneH wuHTepdenc USB B
pexume Slave.

2.1.27 MakcuManbHas AsivHa JIMHUKM CBA3M Mpu nepefaye AaHHbIX Mo
nHTepdericy RS-232C - 10 meTpos.

2.1.28 MakcuManbHas AnivHa NMHUKU CBA3M MpuU nepeaadve AaHHbIX Mo
mHTepdency RS-485 6e3 peTpaHcnsTopa MpU UCMNOJIb30BaHMM
HeaKpaHMPOBaHHOW BMUTOM Mapbl Ha ocHoBe nposoga MILIB 0,35 - 1 200
METPOB.

2.1.29 MakcuManbHas onnHa nMHUM cBs3n no nHtepdericy USB - 10
METPOB.

2.1.30 Peann3oBaHa BO3MOXHOCTb MNepeAaym TeKyWMX 3HaUYEeHUN
napaMeTpoB CUCTEMbI TEMJIOCHABXEHUA N AaHHbIX apxMBa 4Yepes3 KaHasbl
ceten GSM n GPRS npu Hanuummn cooTBeTCTBYOWEro obopyaosaHus.

2.1.31 BpeMsa ycTtaHoBneHus paboyero pexuma He 6onee 10 MUHYT.

2.1.32 Macca BblumMcnuTens He npesbiwaeT 1,1 Kr.

Macca cocTtaBHbIX 3neMeHTOB Tennocdetumka (AN, TC wn ANA),
BXOASILWMX B €ro COCTaB, yKa3aHa B MX 3KCMayaTauMoOHHOMN AOKYMEHTaUNN.

2.1.33abapuTtHble  pa3Mepbl  BbIYNCAUTENS  HE  MpeBblWaT
205x185x95 mm.

abapuTHble pa3Mepbl COCTaBHbIX 3/1eMeHToB TennocyeTymka (AN, TC wn
On4), Bxoaswmx B ero CoOCTaB, YyKasaHbl B WX 3KCNjyaTauMOHHOM
OOKYyMeHTauumn.

2.1.34 TennocyeTuymK COXpaHseT MH(pOpMaLM0O B SHEProHE3AaBNCUMOMN
namMaTy¥ Mpuv  OTK/IOYEHUW MUTaHUSA B TeyeHne He MeHee 10 neT npu
cobnoaeHN NpaBua XpaHeHUs N TPaHCMOPTUPOBAHMKS.

2.1.35 TennocyeTumnk no YCNoBUSM oKpyXatoLien cpeabl
cooTBeTCTBYeT knaccy wucrnonHenmsa A no FOCT EN 1434-1 (knaccy
ucnonHenmns B no FOCT ISO 4064-1 B ciyyam NpuMeEHeHus B cOoCTaBe
TEen0C4HETYNKOB an, COOTBETCTBYHOLLUM TpeboBaHuAM THNA,
pacnpoCTPAHSIOWMMCA Ha CHETUMKM XOSIOAHOM M ropsiyert Boabl):

- TeMmnepaTtypa okpyxawuwen cpeabl oT 5 °C go 55 °C;

- OTHOCUTEesNIbHas BJIAXHOCTb Bo3ayxa A0 93 %;

- aTMocdepHoe aaBneHue ot 86 go 106 klla.

2.1.36 Hanpsi»eHne WHAYCTPpUanbHbIX paguonoMex, Co34aBaeMblX
TEena0C4YEeTYMKOM, He [peBbllaeT 3Ha4YeHWi, YCTaHOBMEHHbIX B
CTBb EN 55022 gns obopyaoBaHus knacca B.

2.1.37 Bbluncnutenb COOTBETCTBYET CTeneHu 3awunTbl IP54 (kaTteropus
2) no FOCT 14254.

25
TeriocyeTynk, TeI0BbIYNCcInTe L TIM-206. PyKOBOACTBO 110 KC/lyaraLmm



CTeneHb 3auWuTbl COCTaBHbIX 3/ieMeHTOB TenjocdeTtumka (AN, TC n
ON[), BxoasiluMX B €ro COCTaB, YyKasaHa B WX 3KCNJyaTauMOHHOM
OOKYMeHTaumu.

2.1.38 TennocyeTynkun COOTBETCTBYIOT TpeboBaHuaM no
anekTpobesonacHocTtu cornacHo MOCT IEC 61010-1.

2.1.39 TennocyeTymk COOTBETCTBYET MexaHu4yeckoMmy knaccy M1 no
FOCT EN 1434-1.

2.1.40 TennocyeTumKk COOTBETCTBYET KJlaCcCy 3/IEKTPOMArHUTHOM
coBMectumoctn E1 no NOCT ISO 4064-1.

2.1.41 TennocyeTymk B TPAHCMOPTHOM Tape BbIAEPXWUBAET MNpu
TPaHCNOPTMPOBAHMK B 3aKPbITOM TpaHCNopTe (XKe1e3HOAOPOXHbIE BaroHbI,
3aKpbITble aBTOMaLUMHbI, TPIOMbI CYA0B) BO34ENCTBUE:

- TemnepaTtypbl oT MUHYC 25 °C go nntoc 55 °C;

- OTHOCUTeNbHOW BRaxHoctm (95+3) % npu Temnepartype
OKpyxatowero sosayxa ao 35 °C;

- Bubpaumm no rpynne N2 NOCT 12997;

- yAapoB CO 3HA4YeHWeM MWKOBOro YAAPHOro yckopeHus 98 M/c? u
ONVTENBHOCTLIO yAapHOro uMmnysnsca 16 Mc, uucno ygapos 1000+10 agnga
Kax4oro HanpasneHus.

2.1.42 TennocyeTuymKk YCTOMYMB K CTAaTUYECKOMY MarHMTHOMY MOJIO
Hanps»eHHocTblo 100 kKA/M no TOCT EN 1434-4 1 IOCT ISO 4064-2.

2.1.43 TennocyeTymk YCTOMYMB K HAHOCEKYHAHbLIM WMMYAbCHbIM
nomexam no CTb M3K 61000-4-4, kpuTepui kavectsa MYHKLMOHMPOBAHUS
b.

2.1.44 TennocyeTymk YCTOMYMB K MUKPOCEKYHAHbIM WMMYAbCHbIM
nomexam 6onbLioi saHeprumn no NOCT IEC 61000-4-5, kpuTepuii KavecTBa
dYHKUMOHMpPOBaHMS b.

2.1.45 TennocyeTunk yCTOMYMB K TMOJASM  3NEKTPOMAarHMUTHOIO
nU3yyeHus no CTb IEC 61000-4-3, Kputepuin KayecTtBa
(dYHKUMOHMpPOBaHMS A.

2.1.46 TennocyeTyMK yCTOMUMB K 3NEKTPOCTaTUYEeCKMM pas3psgaM no
CTb IEC 61000-4-2, kputepuin kadyectsa PyHKLMOHMPOBAHMS b.

2.1.47 TennocyeTunk YCTOMUMB K 3JIEKTPOMArHUTHOMY  MNOJItO,
co3gaBaeMOMy 4acTtoTon nuTatowen cetm no OCT IEC 61000-4-8,
KpuTepuin kavyectsa (yHKLMNOHUPOBaHUS A.

2.1.48 TennocyeTumk  YCTOMUYMB K  KOHAYKTMBHbIM  TMOMEXaM,
HaBeAEeHHbIMXU  pPaaMOYacCTOTHbIMWU  3NEKTPOMarHUTHbIMKM  NOMASAMUM MO
CTb IEC 61000-4-6.

2.1.49 CpenHas HapaboTKka Ha OTKa3s TeMJI0CYETUMKA HE MeHee 80
000 yvacos.

2.1.50 CpegHuin cpok cnyxb6bl TensiocyeTynka He meHee 15 ner.
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2.2 NMuTaHMe TenJIoCYETUMKA

2.2.1 MuTaHue BbIYUCUTENS TemnaocdeTymka KOMOGMHMPOBAHHOE U
OCyLLeCcTBNAeTCA  OT  BHELWHEero WCTOYHWMKA  MOCTOSAHHOro  TOKa
HOMMWHAsbHbIM HanpshxeHnem 24 B n BcTpoeHHolM 6aTtapeun (Tvn - IUTUN
TnoHun-xnopugHaa (Li-SOCI2), HoMuHanbHas eMmkocTb - 9 AW,
Hanps>xeHne ot 3,1 go 3,8 B (HoMMHanbHoe 3,6 B)). TensocuyeTumk
aBTOMATM4YECKM NepekslovYaeTcsa Ha BCTpoeHHoe (6aTapenHoe) nuTaHue
NP OTKJTIOYEHUWN OT BHELLHEr0 NCTOYHWKA NOCTOSIHHOrO ToKa. BcTpoeHHas
b6atapes obecneunBaeT HenpepbIBHYO paboTy TensiocyeTYnKa B TeyeHue 5
NleT Npu OTCYTCTBMU BHELUHEro NuUTaHums.

2.2.2 MNoTpebnsieMass MOWHOCTb TenjocyeTuymka npu MNuTaHuM oT
BHELIHEero NCTOYHWKA NOCTOSIHHOIO TOKa He npesBbiwaeT 10 Br.

2.2.3 Npu npuMeHeHUn B cocTase Tennocyétumka pacxogomepos PCM-
06 ponyckaeTcs Mcnosb3oBaTh A1 pacXo4OMEpOB M BbluMcnmTens obwmin
BHELWHWUI UCTOUYHMK NMUTAHUS AOCTATOYHOM MoWwHOCTM (NoTpebnseMbln TOK
MBB T3M-206 coctasnsieT 270 MA, pacxogomepa PCM-06 - 60 MA)

2.2.4 T1pn OTCYTCTBMW BHELIHEro NMTaHMs BblYMCAUTENb MPOAOXKAET
paboTaTb CO cneaywmnMm orpaHUYeHNsaIMuU:

- OTKJ/I0YAKTCH CBETOANOAbLI HA KPbILWKE BblUNCAUTENS;

- XKW BbluMcnuTens oTkA4vaeTcs Npu OTCYTCTBUM HaxkaTus
KHOMOK B TeueHue 15 cekyHa;

- MO YMOSYaHWI OTK/OYaeTCsa BCTpOeHHas noacseTka XXKU
(moxeT 6bITb BkAOYeHa B pasgene «06wme HaCTponku
npubopa», n.7.4.2. Wcnonb3oBaHWe MNOACBETKM COKpallaeT
pecypc 6atapen)

- OTKJ/IH0YAETCS BCTPOEHHbIN UCTOYHUK NuTaHms ON0;

- wuHTepdenc USB pabotaeTr TONbKO B pexume Slave
(nogkntoveHne HoyTbyka nnm MK);

- OTKJ/I0YAlOTCH MOAYN pacLUMpeHUs;

- OTKIYawTcs wuHTepdelicbl RS-232, RS-485 (MoryTt 6biTb
3anuTaHbl oTAeNbHOM NMHWeENn MOCTOSIHHOIO
HanpsbxeHunsa 12 B)

2.3 MeTponoruyeckme xapakTepucTukm

2.3.1 TennocyeTynK COOTBETCTBYET Kaccy TOYHoCTM 1, 2 uam 3 no
FOCT EN 1434-1 (knaccy C, Bunn Ano CTb FOCT P 51649) B 3aBUCMMOCTM
OT Mcnonb3yeMmbix B ero coctase AN (cM. Tabnuubl 2.5 n 2.5a).

2.3.2 MNpegensol [OMnycKaeMom OTHOCUTENIbHOWN MOrpeLwHoCcTm
TensiocyeTyMKa Npu BbIYNCIIEHUN KONMYECTBA TennoBon aHeprum no OCT
EN 1434-1 (CTb N'OCT P 51649) He npeBbIWalOT 3HAYEHMN, NPUBEAEHHbIX
B Tabnuue 2.9.

Tabnuua 2.9
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Knacc TouHoCcTM no Mpepensl fonycKkaeMon OTHOCUTENBLHOW
FOCT EN 1434-1 MOorpeLwHoCTM TernsiocyeTynKa npu
(CTBTOCT P BblYNCEHNM KOMYECTBA TEMJIOBOW
51649) 3Heprum E, %

3 (A) E = £(4+4A6min/AB+0,050,/9)

2 (B) E = +(3+4A6min/A8+0,024,/9)

1 (C) E = +(2+4A6min/A6+0,01q,/9)

MpumMeyaHnsa

IAB - abcontoTHOe 3HaYeHWe pasHOCTV TeMnepaTypbl TEMNIOHOCUTENS Ha BXOAe U Ha
BbIXOAE CUCTEMbI TennoobmeHa, °C;

ABmin - MWHWManNbHOE 3HayeHWe PpasHOCTW TeMmrepaTyp, Bbille KOTOPOro
TennocyeTyMK AomkeH (yHKUMOHMpoBaTb 6e3 npeBblleHUs MaKCUMasbHOW
nonyckaemMown norpewHocTu, °C;

q - TeKyllee 3HaYeHne 06beMHOro pacxoaa TennoHocuTens, M3/y;

dp - MaKCUMasibHOEe 3HayeHue pacxoda, Mpyv KOTOPOM TEMOCYETUMK AO0JSIKEH
HenpepbiBHO (YHKLMOHUPOBaTb 6€3 npeBblleHUs MakCMMasnbHOM [LOMnyCcKaeMoMm
norpewHocTn, M3/u.

2.3.3 MNpenenbl gonyckaeMom OTHOCUTENbHOM norpewwHoctn AN npu
n3MepeHmn obbeMHOro (MaccoBoro) pacxoga TenIOHOCUTENs  He
MpeBbILAT 3Ha4YeHN, NpuBeaeHHbIX B Tabnnue 2.10.

Tabnvua 2.10

Mpenenbl AOMNYCKAEMON OTHOCUTENBbHOM
norpewHoctn Al npu usmepeHnun
obbeMHOro (Maccoeoro) pacxoga

TennoHocutens Er, %

Knacc To4HOCTM no
FOCT EN 1434-1
(CTB I'OCT P 51649)

3 (A Er = £(34+0,059,/q), HO He 6onee =5 %
2 (B) Er = £(24+0,029,/q), HO He bonee £5 %
1 (0 Er = £(140,01qgp/9), HO He 6onee £5 %

2.3.4 lMNpepensol [OoMnycKaeMom OTHOCUTENIbHOWN norpewHocTn
TensocyeTynka npuv M3MepeHun obbema TennoHocuTens (Xos0AHOM U
ropsiyer BoAbl) He NPEBLIWAOT 3HAYEHNI, NMPpUBEAEHHbIX B Tabnnue 2.11.
Tabnvua 2.11

Knacc Mpenenbl gonyckaeMmom
TOYHOCTU MO OTHOCUTENbHOM
FOCT ISO AnanasoH MOrpeLIHOCTM NpK
4064-1 pacxonos, TeMneopCaTypa, usmepeHnn obbema
M3/y4 TennoHoCcuUTens
(xonogHom n ropsyen
BoAbl), %
Qi1<Q<Q - +3
1 Qw<0<Q <30 +1
Phem e >30 +2
5 Qi1<Q<Q - +5
Q<Q<Q4 <30 +2
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| | >30 +3

2.3.5 Mpepensol AornyckaeMon OTHOCUTESNIbHOM MOrpeLHoCTH
Bbluncnutens E;, %, nNpu BbIYUC/IEHUU KOJIMYECTBA TEMJOBOM 3SHEprum
coctaBnaoT £(0,5+A0min/AB).

2.3.6 Mpenenbl  A0MYyCKAEMON OTHOCUTENIbHOW MOrpewwHoOCTn npu
M3MEpPEeHMN pas3HOCTU TemnepaTyp KOMMJEKTOM TepMornpeobpa3soBaTesnen
conpoTtmBnenus E;, %, coctanatoT £(0,5+3A0min/AB).

2.3.7 Mpepensol [OoMNyCcKaeMom OTHOCUTENIbHOWN MOrpewHoCcTm
BbluMcnuTens npu npeobpasoBaHum cmrHanos ot [ paBHbl Hyto (notepwu
wan  pobaBneHns MMNynbCOB Npu MNpeobpasoBaHMU  BblYUCUTENEM
MMNYNbCHbIX BXOAHbIX curHanos oT [, nponopunoHanbHbiX 06bemy
TennoHocuTens (XoNo4HON M ropsiyen BOAbl), HEe AOMNYCKalTCH).

2.3.8 Mpepenbl  A0MyCKAaEMON OTHOCUTENbHOW MOrpewwHoOCTn npu
BblYMCNEHNM MacChbl TennoHocuTensa coctasnsaoT £0,15 %.

2.3.9 MNpeaenbl gonyckaemon abCconoTHON NOrpeLwHOCTU BblYMCANTENS
npu npeob6pasoBaHun curHanos ot TC cocrtasnswT +(0,14+0,0001-t), roe t
- abconoTHOe 3HaveHMe TemnepaTypbl 6€3 yueTa 3Haka, °C.

2.3.10 NMpepensbi Aonyckaemomn abcontoTHoM NMorpeLHoCcTu
TensocyeTymKa Npu nsmMepeHum Temnepatypsl, °C:
- npu koMnnektaumm TC knacca A no NOCT 6651 +(0,25+0,0021t)
- npu komnnektaumm TC knacca B no OCT 6651 +(0,4+0,0051t)
2.3.11 Npepenebl Aonyckaemom npueeaeHHon MorpeLHoCcTn
BbluMcnuTens npu npeobpasosaHum curHanos ot AN He 6onee 0,15 %.
2.3.12 Npepensl ponyckaemon npvBeAeHHOMN norpeLHoCcTu
TensocyeTyMKa Npu U3MepeHunmn gasneHus coctasnsaoT 2,0 %.
2.3.13 Npepentsl Aonyckaemom OTHOCUTENBbHOM MOrpeLHoOCcTH

Ten0CYeTUMKA NMPU U3MEpPEeHNN NHTepBanos BpeMeHun coctasnstoT 0,01 %.
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3 YCTPOMCTBO M NPMHUMN PABOTbI TEMJIOCYETYUKA

MpuHuMn paboTbl TennocyeTyMka OCHOBaH Ha npeobpa3oBaHum
BbluMcnuTeNneM BXoAHbIX curHanos ot AN (TC, OWNA) v nocneaytoLem
BblYMCIEHNM  KONMYECTBa TEMJOBOM 3Heprum nytem ob6paboTku
pe3ynbTaToB U3MEpPEHUN.

B cocTtaB TensoCYETUYMKOB BXOAAT OTAENIbHblE COCTaBHble 3J/1eMEHTHI
(cpeancTBa namepeHuns yTBEPXKAEHHOIO TMNa):

- BblUMCAUTESNDb;

- [AaT4YMKK NOTOKQ;

- u3MepuTenbHble  npeobpasoBaTtenn  TemnepaTypbl nnm nx
KOMMJIEKTbI;

- u3MepwuTenbHble npeobpasoBaTenn n3bbITOUHOrO AaBNEHUS.

Bbluncnutens TennocyeTynka NOCTpoeH Ha 6ase cneunanusmpoBaHHOMN
MUKpOMNpPOLEeCCOpHOM cuctembl, obecneumsarowernn cbop mHdopmauum Mo
aHasforoBbiM W WMNY/AbCHbIM BXOAaM, ee rnocneaylowyto obpaboTtky,
HakonneHuwe, XpaHeHwe wn nepegadvyy obpaboTaHHOW WH@OpMaLMM Ha
YCTPONCTBO MHAMKALWM, aHanorosble U uMdpoBbIe BbIXOAbI.

QOYHKUMOHANbHO BbIYMCAUTENb TEnJocyeTymkKa coctouT u3 6noka
aHanorosoi obpaboTku curHana, 6noka umdposon 0b6paboTkn curHana m
6noka nuTtaHma. Ha nnate 6noka aHanoroBon o06paboTkuM curHana
pacrnonoXeHbl kKnemmbl ans nogkntodeduns AN, TC v AWN[. Ha nnate 6noka
umdposon 06paboTkn curHana pacrnonoxeHbl BbIBOAbI AN MOAKIOYEHUS
CUrHanoB NpM3HaKOB COCTOSHUSA, @ Tak Xe NnopTbl nHTepdencos RS-232C,
RS-485 n USB.

AN n3Mmepser obbeM TenaoHocuTens (XONOAHOM W ropsvyein BoAbl) U
npeobpasyeT ero B MMNYAbCHbIN BbIXOAHON CUrHanN, NpoOnoOpLUMOHanbHbIN
pacxoay TenaoHocuTens.

N3mepeHne TemnepaTypbl TeMJOHOCUTENS OCYLLEeCTBASeTcsa nyTeM
M3MepeHus nageHns HanpshkeHnsa Ha TC Nnpy NpoTeKaHMn Yyepes Hero Toka,
3a,aBaeMoro UCTOYHWKOM Toka 6roka aHanorosor obpaboTku curHana.
Janee, nocne npeobpa3oBaHMs U3MEPEHHOro HanpshkeHus B uMdbpoByto
¢dopMy, oHO nocTynaet B 6510k umdposon o6paboTkn curHana.

MN3mepeHne  u136bITOYHOrO  AaB/IEHUA  OCYLECTBASETCHS  nyTem
HenocpeACTBEHHOIO U3MepeHusl CuUibl ToKa, noctynatmwero ot AWA. Mocne
npeobpa3oBaHna M3MEPEHHOro curHana B UM@poBYD (GOPMy OH Takxe
nopaetcsa B 610k umdposon o6paboTkm curHana.

Ha ocHOBe W3MEepeHHbIX CUrHasoB W YCTAHOBOYHbIX MapaMeTpoB
TennocyeTumka B 6510ke umdposon 06paboTkM CurHana OCyLWEeCcTBASIETCS
BblUMC/IEHME KOAMYecTBa TEenaoBOM 3SHepruum, TensoBOM MOLLHOCTH,
06beMHOr0O M MacCcoBOro pacxogoB, TeMmnepaTypbl TenIOHOCUTENS,
npotekwero obbeMa M Maccbl TenjioHocUTeNsl. BbluMCneHHble 3HauYeHus
BbIBOASTCS Ha YCTPOWCTBO uHAMKauuu. B 6noke umdposon obpaboTkm
CUrHana Takxe ocyuwecTsaserca @oOpMMpPOBaHME MOCbIIOK BHELWHUX
nHTepdencos RS-232C, RS-485 n USB.
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N3mMepuTenbHbIA  KaHan  TenjiocyeTymMka  npeacraeBnsieT  cobon
COBOKYMHOCTb, COCTOSILLYIO U3 KaHana uaMepeHus obbemMa, ABYX KaHanos
U3MepeHuss TemnepaTypbl W ABYX KaHan0B W3MepeHUs U36bITOYHOro
AaBneHusi, obecneunBatoLLyo BblYNC/IEHME KOIMYECTBa TEMI0BOM SHEpPrum
M Apyrux GU3nyYeckmnx BeSIMUYUH MO AaHHbIM 06 M3MepeHHbIX napamMeTpax
TensoHocuTens.

BbluncneHne  konuuyectBa  TEMJIOBOM  SHEPruu A7 KaXp[oro
WU3MEpPUTENbHOrO KaHasa OCyLeCcTBAsSeTCs No popmyne

T2
Q=G-p-(h, —h,)-dT, (3.1)
T1

roe G - 3HayeHune cpegHero 06beMHOro pacxoaa TenJioHOCUTENs B
TpybonpoBoae, Ha KOTOPOM ycTaHoBneH A, mM3/u;

p - 3Ha4YeHWe NJOTHOCTU TeNnsIoOHoCUTeNsa B TpybonpoBoae, Ha KOTOPOM
yctaHosneH M, kr/m3;

hi - 3HayeHMe 3SHTaNbLNMM  TEMJIOHOCUTENSS B  MOAANOLLEM
Tpyb6onposoae, IOx/Kr;

h, - 3HaueHune sHTanbNMM TensoHoCUTENS B TPybonpoBoAe XON04HOMO
BOAOCHabxeHuss (ans cuctem BC) wam 3HTanbnNumM TennoHOCUTENS B
obpaTtHoM Tpybonposoae (ans cucrem otonsieHus), FOx/kr;

Tl wn T2 - 3Ha4YeHWe BPEMEHW Hayana W KOHLa U3MepeHus
COOTBETCTBEHHO, U.

KonnuyectBo TennoBOM 3HEpruum, mM3pacxohoBaHHOe noTpebuteneMm 3a
BpeMS AEACTBUS HEWTATHbIX CUTyauni (TOIbKO AJ19 peXnMa OCTaHOB cyeTa
no At, cM. npunoxeHue E) Bbluncnsetcs no popmyne

QHC & THLLII (3-2)

Thap

roe Qu - 3HayeHue KonmM4yecTBa TEMNJ0BOM 3HEPrMMN B TEYEHNE NHTEPBAJIOB
Thap, T:GL N T:G1;

Tuap - 3HA4YeHWe BpeMeHW HOopManbHOM paboTbl TennocyeTynka B
LUITAaTHOM pexume, 4;

Thw - 3HAYEHWE CYMMApPHOro BpeMeHU AEACTBUSA HELUTaTHbIX CUTYyaLUni,
y.

BbluMcneHune aHTanbnNMmM 1 NAOTHOCTU TEMNNIOHOCUTENS MPOU3BOANTCH MO

¢dopMynam, ykasaHHbIM B pekoMeHaaumm MU 2412-97.
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4 YKASAHUE MEP BE3OMNACHOCTM

NCTOYHMKOM OMAcHOCTM MpW MOHTaXe W 3KCnjyaTaunm TennocyeTymka
ABNAOTCA:

- ceTeBoe HanpsxeHue (ao 253 B);

- [aBJieHne Xnakoctun B Tpybonposogax (o 2,5 MMa);

- TeMmnepaTtypa xuakoctu u Tpybonposoaa (ao 150 °C).

Be3zonacHocTb akcnnyaTaummn npubopa obecneunBaeTtcs:

- u30nAuMen  INEeKTPUYECKUX  Lener  COCTaBHbIX  3/1IEMEHTOB
TensocyeTynKka;

- HajexHbIM 3a3emneHuem AM;

- MpoYHOCTbIO Kopnyca Al v 3aWwuTHbIX runie3 TC;

- repMeTUYHOCTbIO coeamHenmns [N ¢ TpybonpoBogom.

Mpun skcnnyatauum TennocyeTymka Heobxogumo cobnwopaTtb obwwme
TpeboBaHus 6e3onacHOCTU:

- 3anpelaeTcsa aKcrnyataums npnbopa co CHATON KPbILWKOW;

- 3anpeuwaeTcsa geMoHTMposaTb Al A0 NOAHOro CHATUA AaBneHus B
TpybonpoBoae;

- nepepg npoBegeHweM pabot Heobxoammo ybeauTbCs B TOM, YTO Ha
TpybonpoBoae OTCYTCTBYET ONacHOe AJI1S1 XXU3HU HamnpshkeHune.

Mpn ycTaHoOBKE M MOHTaxe TenjaocyeTymka Heobxoammo cobnoaaTb
TpeboBaHug MOCT 12.3.003, TOCT 12.3.032 u NOCT 12.3.036, a Takxe
npaBmn NoxapHon 6e30nacHOCTM U TeXHMKN 6e30nacHOCT!.

Mpu 3skcnnyataumn Heobxogmmo cobniogath «[lpaBuna yCTpOMCTBaA
3NeKTpPoyCTaHOBOK», «[lpaBuna TexHnkn 6e3onacHoOCTM Npu aKcnayaTaumm
3NeKTpoycTaHoBok» u «0Obwme npasuna noxapHon 6e3onacHOCTM AN
NPOMbILU/IEHHbIX NPeanpUATUA».

Mpu o6HapyXeHUn BHELWHMX MNOBPEXAEeHUI npubopa WM CeTEBOM
NMPoOBOAKWN crneayeT OTK/UYUTb TEMSIOCYHETYMK OT CEeTM A0 BbISICHEHUS
NPUYNH HENCMPABHOCTWN CNELMANUCTOM MO PEMOHTY.

3anpelaeTcs yCcTaHOBKa W akcnayaTauusa npubopa B B3pbIBOOMNACHbIX
30Hax BCeX K/accoB.

[Ona TyweHus noxkapa, npu BO3ropaHuu TennocyeTymka, paspellaeTcs
MCNOMb30BaTb TOJ/IbKO YI/NIEeKUCAOTHbIe OrHeTywutenu tmna 0OY-2, 0OY-5,
Oy-10 v ap.
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5 MOHTAX

MOHTaX TernjiocYeTYMKa OCYLWECTBNSAETCS B  COOTBETCTBUM C
TpeboBaHNAMU, NpeabsBSEMbIMU K MOHTaXYy CpeacTs namepenun (4N, TC
n ON[), npMMeHsieMblX B COCTaBe TEMNJIoCYETYMKA U U3SI0XKEHHBIMU B UX
3KCnyaTauMOHHOW AOKYMEHTaUMu.

6 MOAroTOBKA K PABOTE

MpoBepuTb NpaBUIbHOCTb MOHTaXa 3MeKTPUYECKMX Lienen CoCTaBHbIX
3/1IEMEHTOB TernjocyeTynka B COOTBETCTBMM C MX IKCMyaTauMOHHOMN
OOKYyMeHTaumen.

JnekTpuyeckas cxema MOAKMNOYEHUS BblUMCAUTENS TensocyeTynka
rnpuesefeHa B rnpunoxeHun B.

MNOTHO 3aKpbITb KPbIWKK KNeMMHbIX kopobok AN, TC u AUA.

YCTaHOBUTb Ha MEeCTO MepefHIon MnaHeNb BblYUCUTENS U TMJIOTHO
3aBMHTUTb 60ONTbI KPEMNJIEHUS NepeaHen NaHenu.

MopaTb pacxoad TennoHocutens noa paboyvmMm gaBneHUEM U NMPOBEPUTb
repMeTMyHocTb coeanHeHusa All, 3awuTHbix rmnes TC w ANO ¢
TpybonpoBoaoM. Teub 1 NpocaymMBaHWe He AOMYCKalTCs.

BKIOUMTb NUTaHWe TenaocyeTymka. Ybeamtoecs, 4To nocse BKIYeHus
NUTaHUS BKJIIOYMIACh MOACBETKA WMHAMKATOpa BblUMCAUTENS M Ha XXKU
MHAMLUNPYIOTCS 3HAYEHUS TeKyLen AaTbl, BDEMEHU N AHA HeAenwn.

MpoBepuTb NpaBuIbHOCTb YCTAHOBKM MPOrpamMMmMpyeMbIX napamMeTpos,
otcytcTene HC n TH.

Y6eautbCs B MHAMKauuM M3MepseMblXx napameTpoB - ob6bema,
TemMnepaTypbl U N36bITOYHOIO AaB/EHMUS.
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7 NOPAAOK PABOTbI

K paboTe ponyckaeTcs TEnJoCYETYMK HE WMEKLWMA MNOBPEXAEHUN
COCTaBHbIX 3/1EMEHTOB, HapyLleHMs NNoM6 M NOAroTOBNEHHbIN K paboTe B
COOTBETCTBUM C pa3fesioM 6 HacTosALWero pykoBoACTBa.

7.1 O6wme cBeaeHusn

7.1.1 MNonb3oBaTenbCckoe MeH npubopa YCIOBHO pasfefieHo Ha
ypoBHWU. Mpu BKAKOYEHMM NpMbOp HaxoaAUTCS B NepBOM (BepXHEM) ypOBHe
M VHOMUMPYET TeKyllMe 3HauyeHusl BPEMEHW, AaTbl U AHA Hezenwu. Mpu
paboTe oT BCTpoeHHON 6aTapeun ansa BkaodeHnsa XXKN HeobxoanMo HaxaTb
OAHY M3 KHOMOK Ha nepeaHen naHenun BblYncanTens

7.1.2 YnpaBneHune paboTon TennocyeTymnka ocyLiecTsnsaeTcs
YeTblpbMsl  KHOMKaMu,  pacnosioKeHHbIMM  Ha nepegHen  NaHenm
BbIUMCINTENSA, W KHOMKOW «CnyxebHas», pacrnofioXXeHHOMW Ha njaTe
umdpposon 06paboTku BbluncautTens (cm. puc. B.1, npunoxeHune B).

0O603Ha4vyeHune HauMmeHoBaHne MYHKUMOHaNbHOE Ha3HayeHue
«BNIEBO» Mepexon Mexay OKHaMi MeHIo B
npeaenax o4HOro ypoBHs,
«BMpaBo>» M3MeHeHMe napameTpa
Bxona B MeHI0 napamMeTpos miu
«BX0O4» HacTpoeK BbI6paHHOWN CUCTEMBI
TenJocHabxeHus
«BBIXOL» Bbixoa Ha ypoBeHb BBEPX M3
nboro MeHw
AKTUBaLMA pexnMa U3MeHeHUs
«cnyxebHas»
napameTpa

7.1.3Mpun paboTe OT BHELWHEro MUCTOYHWMKA MUTAHUS O COCTOSHUU
TernjocyeTynka MOXHO CyAUTb TO COCTOSAHMIO Tpex CBEeToAMOAOB,
pPacnosioXXEHHbIX Ha NaHesNn yrnpasneHuns Bblunciantens. MuraHue 3esneHoro
ceetoamona «paboTa» MpMMEpPHO pa3 B CEKYHAY CBUAETENbLCTBYET O
HopManbHOW paboTe TennocyeTumka. MuraHue KpacHoro ceeToauoaa
«ownbka» curHanusmpyet o Hanumumm HC, HenpepbiBHOE cBe4vyeHuwe - O
Hannumn TH. CBeyeHune ceeToamoaa «RS-485» curHanunsunpyer o nepepayde
OaHHbIX Mo uHTepdelicy RS-485 nnu RS-232C.

7.1.4 TennocyeTumk MMeeT Tpu pexmnma paboTbl:

«KoHdwurypaumsa» - npegHasHayeH aAns Bblbopa M yCTaHOBKM
TennoTeXHNYECKnX cxem yyeta (cm. Tabnuuy 2.4);

«Pabounit» - B 3TOM pexuMe WHAULMPYIOTCS W3MEpEeHHble U
BbIYWC/NIEHHbIE 3HAYEHNS NapaMeTpoB CUCTeM TensnonoTpebneHus;

«HacTpokun» - npeaHasHayeH ANns MPOCMOTPa U KOPPEKTUPOBKM
YCTaHOBOYHbIX MapaMeTpoB TernJocyeTumKa.
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7.2 OnucaHue pexxuma «KoHdpurypaumsa»

Ona Bxona B pexum «KoHburypaumsa» HeobxoanmMo, HaxoAsiCb B MEHIO
C WHAMKauMen 3aBOACKOr0 HOMepa TenjocyeTumka, yaepikuBas
OAHOBPEMEHHO KHOMKMU <«<BXOA4» W <«<BbIXOA>» A[OMOJIHATENIbHO
Ha)kaTb KHOMKY «cny)e6Hasa>». [lopsaok nepexoga Mexay OKHaMun B
pexume «KoHdurypaumss» mnsobpaxeH Ha puc. 7.1. Bbibop konmnyectBa
CUCTEM W TUNA KaXAoW CUCTEMbI OCYLLECTBASETCA MpW MOMOLLM KHOMOK
«BMpaBO» WM <«BNEeBO», MNepexoa K Cheayllen cuctemMe - KHOMKOMU
«BXx0A». Bbixog n3 pexuma «KoHbdurypaumsa» 6e3 3anmcu KoOHdUrypauum
- KHOMKOWN «BbIXO4>».

Hauatb
)| xoHdurypuposaHue

“y

Pacxogomep V

Pacxogomep M
Yucno cuctem: x
=l .
Twun Cuctemsl 1
i Fi=-t
B

e
MNoagnutka HCO

E3
| [Tog o ) |
i
¢ [PTogava+Toan]

: TemnepaTtypa
| 3anucatb | : [f=] nporpammupyemeii (n)

KOHUrypaumio [= namepsembiit (Ne)

Fepexon | (o] =)

sanucsio
Pexxum «Pabounin»

KOHcpurypaummn
PucyHok 7.1

Mepexopn 6e3
3anucn
KOHcpurypauum

MpnMeyaHus:

1. CnepyeT uMeTb B BMUAY, YTO UMC/IO KaHANOB M3MepeHUs obbeMa U
TeMnepaTypbl HE MOXET NpeBbILWaTb 6.

2. Mpu 3anucyM KoHdUrypaumm apxmB W UMHTerpaTopbl npubopa
obHynsatoTCS.
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7.3 OnucaHue pexxuma «Pabounii»

7.3.1Mpwn BKIKOUYEHUN TenaocyeTunK aBTOMaTU4YeCKMU
yCTaHaBnmBaeTca B pexum "Pabounin" n npu otcytcteumn HC n (wnn) TH
Ha4YMHaEeT BblYMCIEHWE U HaKoMJleHne C CyMMapHbIM MTOrOM KOJM4yecTBa
TEn0BOM 3HEPrMn N0 BCEM CUCTEMAM.

Pexxnm "Pabounin" npeaHasHayvyeH Ans MHAMKAUWM NapaMeTpoB CUCTEM
TennocHabxeHnss. B pexume "Paboumin" MOXHO TakXe MNpOCMOTpPETb
TeKyLlliee BpeMsi, BpeMsl HapaboTKu Mo KaXaon cucrteme, speMs paboTbl Npu
BO3HMKHOBeHMM HC B  cuctemMax  TenslocHabXeHuMs U apxuB
perncTpupyemMbix napaMeTposB.

MNepexoad OT OAHOMO WHAMUMPYEMOrO MapaMeTpa K Apyromy
OCyLLeCTBNAETCA paBHOMpPaBHO B 06e CTOPOHblI MOCPEACTBOM HaxaTus
KHOMOK «BMPaBO» WIN <«B/IEBO», MepexoA K 0Tob6paXKeHM napamMeTpoB
KOHKPETHOM CUCTEMbl — KHOMKOW «BXO4», BbIXOA W3 pexuMma npocMoTpa
napaMeTpoB CUCTEMbl — KHOMKOW «BbIXO4».

7.3.2 YcTaHOBKa TEKYLLEro BpeMeHMN 1 aaThl:

yMeHblleHNe yBenuveHue
Bpemsi  uyy:mm:cc E] Bpems [EEEMM:cC
Hata M1 ga/mm/rr Oata NH on/mm/rr

IC
Bpemsi  uu:[fil:cc
Oata MH pa/mm/rr
T
: [o]
v
Bpema  uyy:mm:cc
Oata MH ga/mm/iEE

4

Bpema  4yy:mm:cc
Oarta M1 go/mm/r |

'

PucyHok 7.1a
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7.3.3 Mopsaok nepexoga Mexay OKHamm pexuma «Pabouunn»
nsobpaxeH Ha puc. 7.2.

Bpema  yuy:mm.cc
LOata MH  pa/mm/ir

CHUCTEMA 1

‘\ XXX
\ = /

! XXXXXXXX I
e bt ! (1 YPOBEHb ]

A
[
r
OHeprna Q Tkan
X XXXXXX XX
MowHocTe P
. kan/
XX XXX XXX
Apxus = . Fy
@ D Mapavempsr 4"
cucmemsl :
Ownbru  Cwet N| .. n4
N (2 YPOBEHb }
A
B
" fpocromp
apxusa

PucyHok 7.2
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Pexum npocMmoTpa apxvBa JaHHbIX 306paxeH Ha puc. 7.2a.

: lMpocmomp _ e
apxuea | 2YPOBEHb )
| | )
v .
=
CyTOuUHbI apXVB |4 » Yacosoit apxuB
l l
[aHHble Ha 24:00 [aHHble Ha Y4:MM
pa/mm/rr oa/mm/rr
=y t= =y b=
JaHHble Ha 24:00 JaHHble Ha Y4-1:MMm
ag-1/mm/rr no/mm/rr ]
S t> ey =
[aHHble Ha 24:00 - [laHHblE Ha Y4-N:MM ______________
aa-n/mm/rr aa/mm/rr

(3 YPOBEHb |

PucyHok 7.2a
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OnucaHne OKOH p
OKHa, oTobpaxeHune
«HacTtponkun»).

OkKHa MeHIo 1 ypOBHs

exnma «Pabounii» (WUTPUXOBOM NUHUEN BblAENEHbI
KOTOPbIX 3aBUCUT OT YCTAHOBOK B pexume

Bpemsa  uyuy:mm:cc
Oata MNH ga/mm/rr

Tekywme BpeMmd, naTta U AeHb Heaenu

CUCTEMA N
XXXXXXXX

CWCTEMA N OTKN
XXXXXXXX

MopsaakoBbin HoMep cuctembl (N) M HauMeHoBaHMe
npuMeHseMom B cucreme CXeMbl yJyeTta
(Pacxopomep V, Pacxogomep M, Maructpanp,
Xonopn, MNMopaua, O6partka, TynukoBas [BC,
MoanuTtka HCO, MoanuTtka UcTouHuMKa,
Tenno/Xonon, nMNopada+P, OrtkpbiTana, IBC
umpkynsumsa, McrouHuk, P-nopaua+MNoan.,
HCO, Temnepartypa).

OTKJ1 oTobpaxaeTcs, ecnm cuctemMa OTK/IHOUYEHA
(cm. n. 2.1.10)

HC oTobpaxkaeTcs npu Haauumm B CUCTEME
HewTaTHOM CUTyaumm

Tex.H oTobpaxaeTca npu HanuMuMnm B CUCTeEMe
TEXHNYECKOW HENMCNPAaBHOCTU

CoxpaHuTb chaiin
CTaTUCTUKU

OkHO oTobpaxaeTcs nocne noAKJtYeHuns
CcTaHaapTHoro Hakonutenss USB-flash. [lMepeaaua
OAHHbIX Ha HakKonuTeNb NOATBEPXAAETCA HaXaTuem
KHOMKW «BBOA». [Ana oTKAOYeHUs Hakonutens 6es
nepefadn  AaHHbIX CnegyeT  HaXaTb  KHOMKY
«BbIX0OA». Mpouecc nepegayu AaHHbIX
oTobpaxaeTcss Ha uHAamkaTope beryuien CTpOKOM.
Mocne 3aBepweHna nepegadn npubop nepenper Ha
OKHO C oTobpaxeHuem Tekylero BpemeHun. Bpems
nepesadn He npesbiwaeT 40 cekyHa. ®Paiin 6yanert
COoxpaHeH Ha dnaw-HakonuTene B katanore  TEM-
206

OKHa MeHI0 2 ypOBHA

OHeprua Q kan/Mx/MBT*y
XXXXXXXX

Ko/nnmyectBo TEeM/I0OBOM 3HEpruu, noTpebneHHoe i
cuctemoit N, eauHuubl usmepenus (MBt*y, lkan, |
FOx) ycTaHaBNMBalOTCA B MEHI0 «O6lme HaCTPOMKM |
npubopa» H
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KonnyectBo TensioBoi 3Hepruu, notpebneHHoe
cuctemon N B pexume ocCTaHoBa cyeTa no At B

[ x| WwTaTtHOM pexume paboTbl, e€AWHUUbI U3MepeHUs
(MBT*y, F'kan, MOx)
Konuuectso Tennosow 3Hepruun, notpebneHHoe

cuctemon N B pexumMme ocTaHoBa cyeTa no At B
HewWwTaTHOM pexunMme paboTbl, €ANHULbI U3MEepPeHUs
(MBT*y, 'kan, MOx)

CyMMapHOe  KO/MIMYEeCTBO  TEMJOBOWM  3Heprum,
notpebneHHoe cuctemon N B pexuMme OCTaHOBa
cyeta no At B WTATHOM M HEWTATHOM pexuMax
paboTbl, eanHuubl nameperuna (MB1*y, Mkan, FOx)

BbiBoa Q B MBT*u unu B M ycTtaHaBnuBaeTcs B
MeHlo «O6wme HacTpoikm npubopa». [ns
cuctembl  «Tenno/Xonoa»  otobpaxakTcs  ABa
pa3fefibHbIX UHTerpaTopa 3Hepruv Ans pexuvmoB
OTOMNEHUS N OXJTaXKAEHUNS

MouwHocts P
XX.XXxX ['kan/y

3HayeHne MrHOBEHHOM MOLWHOCTU B cucteme N,
naMmepsiemont B Nkan/u, Ox/4, MBT

O6bem V me
X XXXXXX

O6bem VI me
X.XXXXXX

O6bem VO m®
X XXXXXX

3

ObbeM TeEnAoHOCUTENST C HapacTalWuM UTOroM,
n3Mepsaembiii B M3,

B cnyuae, korga B CUCTEME HECKOJIbKO KaHanoB
n3MepeHms obbemMa, TO 06bEM TenaoHoCUTENS
CUYMTaeTCs OTAENbHO Mo Kaxaomy m3 Hux (V, VI,
VO, Vn)

X XXXXXX

O6bvem Vn M
X.XXXXXX
Macca M T Macca TennoHocuTens C HapacTalwMM UTOroM,
X.XXXXXX namMepaemMasa B TOHHaX.
Macca MM T B cnydyae, Korga B CUCTeEMeE HECKOJIbKO KaHaoB
XXX usMepeHmsa obbvema, TO Macca TennoHocuTens
n3MepseTcs oTAeNbHO Mo Kaxaomy m3 Hux (M, M,
Macca MO T
MO, Mn)
X XXXXXX
Macca Mn T

Maccosbin pacxop

MaccoBblli pacxof TEMJIOHOCUTENS, U3MepsieMbli B
T/4. B cnyyae, koraa B CUCTEME HECKOSIbKO KaHanoB

G X.XXXX T/
n3MepeHuna 06'bEMa, TO pacxon TenaoHoCUTeENA
Gl X.XXXX T/
n3MepseTcs OTAeNbHO Mo Kaxaomy us Hux (G, GH,
GO X.XXXX T/
GO, Gn)
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Maccosebilt pacxop
Gn X.XXXX T/4

O6beMHbIN pacxon,
G XXXXX M4

Gl XXXXX M4
GO  xxxxx MMy

OO6beMHbIN pacxos
Gn  xxxxx MMy

Ob6beMHbIN pacxopn TennoHocuTenss B cucteme N,
nsMepsembiii B M3/y,

B cnyuae, korga B CUCTEME HECKOJIbKO KaHanoB
n3MepeHmss obbema, TO pacxon TennoHOCUTENS
cyuTaeTcs OTAENbHO MO Kaxaomy u3 Hux (G, GH,
GO, Gn)

Temnepatypa

t XXX.XX °C
tn XXX.Xx °C
tO XXX.XX °C
tr XXX.Xx °C
tx Xxx.xx °C
tO Xxxx.xx °C
tx Xxx.xx °C

TemnepaTtypa TenaoHocuTens, namMepsemas B °C

PasH. TemnepaTtyp
tN40  xxx.xx °C

Pa3H. TemnepaTtyp
trt0  xxx.xx °C

PasH. TemnepaTyp
tO-tx  xxx.xx °C

tN-tx  xxx.xx °C
tO-tx  xxx.xx °C

PasHocTb TemnepaTyp Mexay Tpybonposoaamu,
nsmepsiemas B °C

MN36bITOYHOE AaBeHWe TENNOHOCUTENS, n3Mepsiemoe
B MIMa (Bo3MOXHa nmMporpaMMHasl YyCTaHOBKa
3Ha4yeHns n3bbITOYHOro AaBneHus B npegenax ot 0
po 2.5 MMa ¢ warom B 0.1 MlMa, cM. pexum
«HacTtponku»)

(Px X. XXX MI'IaJ

MMasnerve |

(Pn X. XXX MI'IaJI

Tpab Y:MM

THap H:MM Bpems paboTtbl 1 Bpema HapaboTkm npubopa, 4
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Bpewms B owimnbke

Tru - BpeMsa paboTtbl npubopa npu Hannuum TH, u;

Bpems B owmnbke
T.G1 Y:MM

Tnt H-Mm T:Atl - Bpems paboTsl npubopa npu HC At < Atl, u;
TTH 4:MM Tsn - BPEMS OTCYTCTBUS 3/IEKTPONUTaHUSA, Y;

Tan 4IMM Tar - BpeMs OTCYTCTBMS TennoHocuTens B
Tar e Tpybonposoae, u;

Taty H:MM Tpes - BpeM4 peBepcuBHOIro 3HayeHud
Tpes UMM TennoHocuTens B obpaTHoOM Tpybonposoge, u

TG1T MM T:GT - Bpems pa6othl npu6opa npu HC G>GT

TGJ 4'MM T:G! - Bpemsi paboThbl npubopa npu HC G<GJ

Mpu BbiNycKe M3 MPOM3BOACTBA YCTAHaBAMBAIOTCH
3HayeHus
GT=GB, GI=GH

Ownbkn Cuct N

MHankaumsa cumBonoB HC n TH B cucteme N

«GT>», «Gl», «GMNT», «GM», «GOT», «GOI»,
«Atd», «OT Gx», «TC x», «TH Gx», «<UBCx>,
«3M Gx>», rae x - HOMep U3MEPUTESIbLHOIo KaHasa

ApxuB

ApXMB perucTpaumm napameTpos

OKHa MeHI0 3 yPOBHA

CyTOuYHbIN apxuB

Yacoson apxvs

Bbi6op TMNa npocMaTp1MBaeMoro apxvea

[aHHble Ha Y4:MM

na/mm/rr

Bbibop AaThl (BpeMeHMn) 3a KOTopyto (KoTopoe) byaet
BbIBOAMTLCA apXuB

7.4 OnucaHue pexuma «HacTpomnku»

7.4.1 na Bxoja B pexuMm «HacTpomku» HeobxoaAuMMO, HaxoAsiCb B
noboM MeHio pexuma «Pabounii», ogHOBpPEMEHHO Ha)XaTb KHOMNKMW
«BNEBO>» U «BnpaBo». [lopsAoK nepexoda Mexay OKHaMu B pexunme
«HacTtponkn» nsobpaxeH Ha puc. 7.3.

3Ha4vyeHnsa NapaMeTpoB HacTpoek, yCTaHaBNMBAEMbIX Ha NpeanpuaTUnN-
M3roToBuTENE MO YMOYAHMUIO, NOAYEPKHYTbI B M. 7.4.2.

[na KoppekuMu napaMeTpa Heob6xoaMMo:

1. MMpwu

nomMouin

KHOMOK «BMpaBo» WM «BfeBO» BblbpaTb

KOppEeKTUPYEMbIA NapaMeTp;
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2. HaxaTb KHOMKy «cnyxebHasa»* (nNpu 3TOM KOpPEKTUPyeMbIit
napaMeTp HauyHeT MUraTb);

3. [pu noMowm KHOMNOK «BrMpaBO» WU «BNIEBO» U3IMEHUTb 3HAYeHUe
napaMeTpa (D,J'IH aKTuBaunMn pexunMa YCKOPEHHOrNro WM3MEHEHUA HYXHO
AONOJIHUTENDBbHO Ha

4. >XaTb KHOMKY «BBOA»);
5. TloBTOPHO HaxaTb KHOMKY «Cny>xxebHas».

KoppeKunss HEKOTOPbIX MapaMeTpoB HeAOoCTYMnHa AN Mosb3oBaTens.
3HaueHUss 3TUX NaApaMeTpPoOB YCTaHABAMBAKOTCA Ha NpeanpuaTUn-
W3roToBUTENE NPU BbINyCKe U3 NPON3BOACTBA.

Pexum «HacTtponku»

‘rﬂapaMeprl Cucr. Nj‘
xx

PucyHok 7.3

* AN19 aKTUBaUWMK pexurMa U3MeHeHUs napameTposB «Apgpec B ceTu» N «CKOpoCTb»
MO>XHO BOCMOJ1Ib30BaTbCsl KHOMKOW <« BXOA> .
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7.4.2 OnncaHue OKOH pexuma «HacTtpoiku»

O6Lwwue HacTpoMku npudopa

MopacBeTka akpaHa
oT 6aTapen. Het

BknioueHne/oTkntoueHme noaceetkn XKW npwu
paboTe OT BCTPOEHHOr0O WUCTOYHMKA MUTaAHKA.
BknioyeHne noacBeTKM cokpaiwiaet Bpemsi paboTbl
BbIYNC/INTENS OT BCTPOEHHOINO0 MCTOYHMKA NMUTAHUS

AJpec B ceTh: Xxx
CKopoCThb: XXXX

YctaHoBKa agpeca npubopa (1-240) B cetn RS-485
(ckopocTb o6MeHa paBHa 9 600 6uT/cek)

Pexum pabotbl USB
Flash / Modem

Bbibop pexuma paboTtbl nHTepdenca USB.

Pexxum Flash/Modem pans paboTbl co cTaHAApTHbIM
USB-Flash Hakonutenem unn 3G-moaemoM Huawei
E3372h-153, pexuM MOXeT MCNosib30BaTbCs TOJIbKO
NpyY NMUTaHUN BbIYNCANTENS OT BHELLIHEro UCTOYHMKA.
Pexxum COM-nopT Ana noaktoYeHUs BblUMCAUTENS K
MK (TpebyeTcs nepexoaHunK)

WHauKaLms p: HacTpoiika  Hanuuus  MHAMKAUUKM  M36LITOYHOrO
Aalvet AaBneHus

Ea. nam. Q: o

/T kan/MBT* BbI60Op eAnHULL U3MEPEHMS TEMNSIOBOMN 3HEprum

Cymmatop Q: xxx
Q =aXEXEXEXEXEX

OHeprus Qx
Hanuuune B pexunme «Pabouunii» OKHa I—,“X“"B”

Mpw BBOAE POPMY/IbI 4N pacyeTa CyMMapHOWN SHeprum
MO HECKOJIbKMM CUCTeMaM B BepxHeW CcTpoke 6yaer
oTobpaxaTbcs Cymmartop Q: aa. SneMeHTbl (hOopMy/bl
NPUHMMAOT 3HAUEHMNSA:

«+X» — YYNTbIBAETCA B pacyeTax co 3HAaKOM «+>»;

«=X» — YUYMUTbIBAETCH B pacyeTax CO 3HAKOM «-»;

«_ _»— He y4ynTbiBaeTCs;

«X» — HOMEP CUCTEMBbI.

3MHUIA nepuog
¢ ga/Mm no ga/mm

HacTpolika Hayana M OKOHYaHWS 3UMHero nepuoga
(aeHb/Mecsu)

OTYeTHbIN OeHb
XX

Boibop aatbl
apxuBa

qJOpMMpOBaHMﬂ 3anmMcn Mecsda4yHoro
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dunbTpaums:
nalHet

BKNIOYEHNE YCPEAHEHUS WHAMLMPYEMOrO 3HauYeHUs
pacxona

Hactponiun
MOy 11 CBSA3v

OkHO oTob6pa)kaeTcs Npn yCcTaHOBNEHHOM moayne LTE
(GSM) nnu NB-IoT

A

IP VBB pyuHoit/DHCP
XXX XXX XXX XXX
[

@ 1 =4 v=

I Chi !

(= ) 3
HacTpoiiku MNepexoa K  HaAcTpoilkaM CeTU  U3MEepUTENbHO-
cetn (MBB) BblYMCIUTENBHOIO 6110Ka

IP BB py4Hoi/DHCP
XXX XXX XXX XXX

Bbibop pexwuma HacTpolkm ceTn (Bpy4Hylo/4yepes
DHCP cepsep). YctaHoBka IP agpeca Bbluncnutens
Npyv py4yHOM HacTpomke

Macka cetun
XXX XXX XXX XXX

YcTaHOBKa MacKu CeTU NMpu py4YHOM HaCTpoKKe

LLino3
XXX XXX.XXX. XXX

YCcTaHOBKa OCHOBHOTO LWJO3a NPU PYYHOM HacTpoiike

MopT gnsa noakn.
kK BB XXXXX

YcTtaHoBKa nopTta noaknatoyeHus WMBB npu pydHon
HacTpolike
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Apnpec cepsepa
Infoteplo.by

Appec cepBepa And aBTOMaTUYeCKOro BKJ/IHOYEHUA
npubopa B CUCTEMY ANCTAHLMOHHOIO CHATUSA AAHHbIX

MopT gnsa noakn.
K cepepy XXXXX

YcTaHoBKa nopTa Ans NoAK/IYEHUs K cepBepy

C6poc HacTpoek

C6poC HacTpOeK Ha 3aBOACKME YCTaHOBKM

Esc—Hert d-Aa

Hacrporim

4G mopema HacTtpolika uMeHM TOoukM goctyna MobunbHOro
APN onepatopa
XX XXX XX

N3ameHsTb Bpems
yoaneHHo: pa/Het

Hactpoiika pa3pelueHus/3anperta U3MeHaTb TeKylue
paTy-BpeMs B Nnpubope yepes BHeEWHNe MHTepdencol.

HaCTpOﬁKM U3MepuTenbHbIX KaHanoB

Bxoabl NpuU3HakoB

LOuckpeTHble/Lndposbie

HacTpoiika Tuna BXOAOB WHMOPMAUMOHHbIX
NpWU3HaKOB.

HacTtpoika «LndpoBbie» NpuUMEHSIETCA TOSIbKO
B cocTaBe c pacxogomepamu PCM-06 n PCY-05
7 nossosnser nony4atb oT HUX 7
pernctpuposaTb uHdbOpMauuio 06 OTCyTCTBUMU
TensoHocuTens, peBepCMBHOM pacxogae,
Hannuum nuTaHus, TeXHUYEeCKomn
HENCMPABHOCTU pacxoAoMepa, HanpsXXeHwuu
BCTpoeHHon 6aTapen (ans PCY-05).

HacTpoiika «AnCKpeTHbIe» MOXeT
ncnonb3oBaTbcsa ¢ NbbiMn A, oCHaWEeHHbIMU
MHHOPMALMOHHBIMM  BbIXOAAaMW W MNO3BONSET
HaCTPOUTb BXOAbl BbIYNCINTENS HA KOHKPETHOoe
cobblTMe B COOTBETCTBUKU C dyHKUMOHanom A
(PeBepc nnn nycras Tpyba mnm TexHu4yeckas
HEeMCnpaBHOCTb wm oTCcyTCcTBME
31eKTPONUTaHUSA)

oy XXX
G1e XXX. XXX

ny2 XXX

HoMuHanbHbIn anametp Al n ero BepxHWin npeaen

G2s XXX-XXX naMepeHus pacxoaa Ge
ay3 XXX

G3B XXX.XXX
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ny4

XXX

G4s XXX. XXX

nys XXX

G5B XXX.XXX

aye XXX

G6B XXX XXX
Bbi6bOp MUHMMaNbHOrO W MakCMManbHOro nopora, B
COOTBETCTBUM C KOTOPbIM 6yayT pernctpuposaTtbcs HC

GNT XXX % B paboTe TennocyeTtumka, % ot GB. M3MeHsieTca B

GNY XXX % npeaenax ot 30 % fno 125 % c guckpeTHocTblo B 1 %
ans GT v ot 0 % 8o 10 % c anckpeTHocTbio B 0,05 %
ana Gy, roe N - HoMep M3MepuTenbHOro kaHana (ot 1
Ao 6)
YcTaHoBKa Beca MMNyJsibca B COOTBETCTBUU C BECOBbLIM
KoadduuneHToM npumeHsiemoro Arl, rae N - Homep
n3MepuTenbHoro kaHana (ot 1 go 6)

KVN, nifn xxx.xxx YcrtaHoBka cobbITUS Npu UCNOSIb30BAHUN AUCKPETHOIO
MH(pOpMaUMoOHHOro curHana ot  Af. [JocTynHbl
BapuaHThI:

KN, 71 XXX.XXX HeT - Bxon He obpabaTbiBaeTcs;

MpusHak  XXXXXX PeBepc - peBepcmBHbIN pacxon;
NT - nycras Tpyba;
TH - TexHu4eckas HeucrpaBHOCTb;
Ol + - OTCYTCTBME S1EKTPONUTAHUS.

Tun TCM:  x.XxxX YctaHoBKa Tuna npumeHsembix TC 1.3850 (Pt500) van

1.3910 (5001).

PN max = x.x MNa
PN gor = x.x MlNa

YcTtaHoBKa BEpXHero npeaena n3MepeHus
M36bITOYHOrO AaBMEHMS W AOrOBOPHbLIX 3HAYEHWUN
M36bITOYHOrO AaBfEHUS, WHAMUMPYEMbIX B Ciy4dae
o6pbiBa UM KOPOTKOro 3aMblkaHmnsa nuHui N, (0.0
- 25 MNa ¢ waroMm 01 MMa), rae N - Homep
n3mepuTenbLHoro kaHana (ot 1 ao 6)

KoHTponk nycTon

Tpy6el GN OAVA: OA/HET

BkntoyeHne KOHTposis nycTtoh Tpybbl Mo curHanam
ana, roe N - Homep nameputenbHoro kaHana (ot 1 go
6)
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HacTpoitku napaMeTpoB cuctem

Odatunkm noToka:
G1=Mop G2=Lnpk

HacTtpoiika dakTnyeckoro mecrta ycrtaHosBku [l B
cxeme yyeta <«IBC uumpkynauus». [ogatowmmn
TpybonpoBog, LMPKYNALMOHHbIN Tpybonposog,
TpybonpoBoa X0/104HOM BOAbI.

XXX

G

XXX

GO

XXX

HacTpolika KaHanoB W3MepeHuss pacxoda - UM
(n3mepsemoe) wnum  nporp  (nMporpamMMmpyemoe)
3HayeHue. B cnyyae yCTaHOBKM nporp nosiBasercs
G nporp
G= XXX %

OKHO:
B KOTOPOM MOXHO YCTaHOBUTb 3HauyeHne pacxoga B %
o1 GB B npegenax ot 1% Ao 125 % c warom B 1 %

XXX

™

XXX

TO

XXX

Tr

XXX

Tx

XXX

HacTpolika KaHanoB M3MepeHUs TemnepaTypbl — U3M
(n3mepsiemoe) wnu  nporp  (NMporpamMMmpyemoe)
3HauyeHue.

B cnyyae yCTaHOBKM M3M MOSIBAAETCS OKHO:

T nam
M3m. kaHan X

B KOTOPOM MOXHO Mpyv Heo6XoAUMOCTU W3MEHUTb
YCT@HOB/IEHHbIA HOMEp U3MepuTeNbHOro KaHana
TemMnepaTypbl.

B cnyyae ycTaHOBKM nporp NOSIBASIETCS OKHO:
T nporp
T= Xxx °C

B KOTOPOM MOXHO YCTaHOBUTb 3Ha4YeHne TeMnepaTypbl
B npegenax ot 0 °C po 150 °C c warom B 1 °C

Tx

nporp

Txa=x Txn=x°C

HacTtporika nporpamMMmpyemoro 3HayeHus
TeMnepaTypbl XO0N0A4HOM BoAbl Ans 3uMHero (Tx3) wm
netHero (Txn) nepmnoga (Havano n OKOH4YaHME 3MMHEro
nepuoga yCTaHaB/mMBaeTcas B MeH  «06wme
HacTponkm npubopa», CM. Bbille), YCTaHOBKa B
npeaenax ot 0 °C po 50 °C c waroM B 1 °C (TONbKO Ans
cxeM yyeTa «OTKkpbiTas>» n «FBC umpkynauus»)

Hactpoiika KaHanoB  U3MepeHUss  M36bITOYHOro

P XXX pasneHns - wu3m  (M3MepseMoe) UAM  nporp
(nporpammmpyemMoe) 3HayeHue.
P XX B cnyyae ycTaHOBKM M3M MOSIBASAETCSH OKHO:
P n3m
M3m. kaHan X
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PO XXX B KOTOPOM MOXHO Mpuv HeO6XOAMMOCTM W3MEHUTb
YCTa@HOBJ/IEHHbIA HOMEp W3MepUTEeNbHOro KaHana
M36bITOYHOrO AaBNEHUS.

Pr XXX
B cnyyae ycTaHOBKUW nporp MosiBASETCS OKHO:

Px XXX P nporp
P= x.x MMa
B KOTOPOM MOXHO YCTaHOBWUTb 3HA4Ye€HWE AaBJIEHMS B
npepenax ot 0.1 MlMa po 2.5 MMa c warom B 0.1 MlNa
BblbOop MWHMManNbHOW pas3HOCTM TemnepaTyp, B

latd, °C XXX COOTBETCTBMU C KOTOpOW 6yayT perncrpmposatbcs HC

B paboTe TennocyeTumka At<Atl. W3smeHseTca B
npeaenax or 2 °C po 30 °C ¢ warom B 1°C

OCTaHOB: XXXXXXXX
Cucrema: BKI/oTKn

OcTaHoB cyeTa nNpu BO3HMKHOBEHUN HC:

GT 0<G<G! At; GT Gl At; At; Het (cM. npunoxeHue E).
HacTtpolika OTKIH4YeHMsA cuctembl, cMm. n. 2.1.10
(BKI/OTKIT)

Mpn M2>M1:
Q=Q1/Q=Q1+Q2

Bbi6op dopMynbl pacyeTa noTpebneHHOro Konnyecrsa
TENNOBOM 3Heprun (TONbKO ANS  CXeMbl  y4yeTa
«OTKpbITas») (Q=Q1+Q2 nnn Q=Q1) npy M2>M1

Pexum paboTbl
XXXXXXXX

Bbibop pexuma paboTbl CUCTEMbI ANl CXeM yu4eTa:
«OTkpbiTasi»: ABTO, OCHOBHOW, IETO1(G1=0),
NETO02(G2=0) (cM. npunoxeHune K)

Mameput. Kanansl
G1: xx t: XXX p: Xxx

NMHankaumus MCNoJib3yeEMbIX cuctemom M3MEPUTENBbHbIX
KaHanoB TensocyeTumka (KOppeKLuust HeaocTynHa). B
cnydyae Ucnonb3oBaHUA NporpaMMmUpyeMblxX 3Ha4YeHMUM
BMECTO COOTBETCTBYIOWENro KaHana 0T06pa>KaeTC$|
6ykBa «n»

CepBuc

MICTOYHMK NUuTaHms
BHeLwHuin

OTobpaxkaeTcs AENCTBYHOLWMA UCTOYHUK MUTaHUSA
(BHeWwHee wnn BCTpoeHHasa 6aTtapes). Mpu paboTte oT
6aTapen oTo6paxaeTca aKTyanbHOE HarnpsXeHue
nUTaHMS

Bpemsi paboTbl oT
GaTtapeun XX:XX

OTo6paxaeTtcs BpeMsa paboTbl OT 6aTapeu

Oumnctutb apxmBe

O6HyneHue apxuBa AaHHbIX Npubopa. Ana obHyneHns
HY>XHO [IBa pa3a HaxaTb KHOMKY «CryxebHas»
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Oumnctutb apxums

1 UHTErpaTopsl

O6HyNeHMe apxmBa AaHHbIX U UHTErpaTopoB npuéopa
OAQHOBpPEMEHHO. [Nns 06HyneHuMs HyXHO ABa pasa
Ha)aTb KHOMKY «Cry>xebHan»

R = xxx.xxxx Ohm

TecTbl
TecTupoBaHue
kaHanos G OTobpaXkaeTcss KOMMYECTBO BXOAHbIX WMMNYbCHbIX
curHanos ot Al, roe X - HOMep M3MepuTenbHOro
Kanan Gx: kaHana (ot 1 ao 6)
N = XXX
TecTupoBaHue
karanos T OTobpa)kaeTcs COMPOTMBJIEHNE COOTBETCTBYIOLLENO
KaHan tx TC, roe x - HoMep n3MepuTesnbHoro kaHana (ot 1 oo 6)

OMx owmnbok  Xxx

TecTupoBaHue
karanos P OTtobpaxaeTcsa BbIxoaHoW curHan AW, rae x - HoMep
Kaman px n3MepuTenbHoro kaHana (ot 1 go 6)
| = xx.xxx mA
TecTupoBaHmne OTobpaxkaeTcs KOMNYECTBO MNPUHATbIX LUPPOBbIX
UMcPPOBLIX BXOAOB curHanos  (owwmbok) ot AN Ha Bxoabl WBC
OMNx npuHsTo xxx| Tenaosblumcnutens, rae x -  Homep  WBC

Tennosblumcnutens (ot 1 go 6)

CocTosiHue BXOA40B NPU3HAKOB

CocTosiHme BXoAoB
npun3HakoB

AMNX: XXXKXX
Vbar x.xx V

Bxopg x:
AkTuBeH/He aktnBe H

Mpu HacTpolike TuMNa BXOAOB WHMOPMALMOHHbIX
npusHakoB «LindpoBbie>» 0TO6paXKaeTcs CoCTosHME
Al, a TakxXe akKTya/lbHOe HarnpsXeHue nuTaHue
BCTpoeHHoM 6atapen AN. OTobpaxaemble cobbITUS:
G| - pacxopa MeHblue nopora;

G? - pacxog 6onblue nopora;

PEB - peBepCuBHbI pacxoa;

MNT - nycras Tpyba;

TH - TexHM4Yeckas HeENUCrpaBHOCTb;

O6pbiB — 06pbIB A11;

Bat lo - nHamkaumsa Hu3koro 3apsaa 6arapeu Al.

Mpu HacTpoike TuNa BXOA0B WHMOPMALIMOHHBIX
Npu3HaKoB «[InCKpeTHble>» oTobpaxaeTcs
COCTOSIHME aKTMBEH - Mpu Hanuumm cobbitna AN
(oTCyTCTBUM TENIOHOCUTENS, PEBEPCMBHOM pacxoje,
HaMuun nNUTaHUs, TEXHUYECKOW HEUCMPaBHOCTM
pacxogoMmepa), WIW HEaKTUBEH TMpu OTCYTCTBUM
cooTBeTcTBYtoWwero coboitnsa Al, rae x - Homep UBC
TennosblymcamTens (o1 1 o 6)
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Crartyc

noaknw4yeHusa
:'__ET_aT_yc___: OkHo oTobpaxkaeTcsa npu ycTaHOBNEHHOM Moayne LTE
NOAKI0YEHMS (GSM) nnu NB-IoT

Mopakn. k cetn
SIM+PIN+Net+Aut+

Hannuune nnbo oTCcyTCTBUE CBA3U:

SIM+(-): poctyn Kk SIM KapTe BbINOJHEH UN HET;
PIN+(-): MNH-koA [OCTYNEH NN HeT;

Net+(-): ceTb MO6UNbHOrO onepaTopa AOCTYMHA UM
HeT;

Aut+(-): aBTOpu3auus B CeTU onepaTtopa BbIMOJIHEHA
WU HET

Moakn. k cepsepy
Con+ Aut+ Exch+

Hannune nmbo
infoteplo.by:
Con+(-): noaknt4YeHMe K cCepBepy BbIMNOJIHEHO WM
HeT;

Aut+(-): aBTOpU3auMa C CEpBEPOM NOATBEPXAEHA UK
HeT;

Exch+(-): BbinonHseTcs 06MeH AaHHbIMU WUIN HET

OTCYTCTBME CBA3M C CEPBEPOM

N Wara
Kog cocr.

[narHocTmyecknin akpaH

IP agpec mogynsi

IP agpec cuMm-KkapThl

XXX XXX XXX XXX

YpoBeHb curHana 6ecnpoBofHOM ceTh cnabblii curHan
RSSI xxxdBm <-85 dBm, yBepeHHbIl curHan =-85 dBm
Twmogyna  xx°C Tekywas TemnepaTtypa wMoayns cBasu (pabouui

avanasoH Temnepatyp oT -40 o +90 °C)

MocnenHuin obmeH
XXIXX XXIXX:XX

[aTta n Bpemsa nocnegHero obmeHa AaHHbIMKM Npubopa
c cepBepoM infoteplo.by

Cnepaytownii obmeH

[aTta n Bpemsa cneaytowero obMeHa aaHHbIMKM npubopa

XX/XX Xx:xx:xx [ ¢ ceppepoM infoteplo.by
T kB: XXXXXX O6beM nepepaHHOM U NPUHATOM  MHMOpPMaUUM
{ kB: XXXXXX

npubopoM, BO3MOXHO O06HYNUTb KHOMKOW «BBOA>»

CrtapToBaTtb 06MeH
NPUHYAUTENBHO

3anyck o6bMeHa gaHHbIMM npubopa C cepBepoMm
infoteplo.by B nNpuHyauTenbHOM nopsake  He
[OXMAAsCh 3ar/laHMPOBAHHOMO crieAyowero obMeHa

7.4.3 Onqa BbixoAa n3 pexuvma paboTbl TennocyeTumka « HacTpomkm »
Heobx0aAMMO, HaxoAsiCb B JIIOOOM MEHI0, HaXaTb KHOMKY <« BbIXOA> .
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7.5 OnucaHue uHtepchencoB TennocyeTynKa

7.5.1 CunTbiBaHME XpaHUMbIX BO BHYTPEHHEN MaMATM TernjocyeTymka
napamMeTpoB CUCTEMbl TerMJOCHabXeHus U1 CTaTUCTUYECKMX AaHHbIX
(apxuBa) ocyuwecTsnseTca no nHrepdericam RS-232C, RS-485, USB, LTE
(onumsa), NB-IoT (onums).

7.5.2TMo wuHTepdency USB K TennocyeTtynmky noaKOYaeTcs
CTaHAapTHbIK HakonuTenb USB-Flash ¢ dannoson cucrtemon FAT, FAT16,
FAT32 wnu exFAT ans cunTbiBaHUS arina ctaTuctukm us npubopa. Mocne
MOAKJ/IIOYEHNA HaKOMUTEeNs Ha 3SKpaHe Bbluncautens otobpaxkaertcs
npurnaweHue K nepegavye AaHHbIX.

CoxpaHnTb daiin
CTaTUCTUKM

A

CoxpaHeHue davina

N

®daiin cTaTMcTIKm :_ Owmbka |
COXpaHeH | COXpaHeHust qoaﬁnaJ
PucyHok 7.4

Mo 3aBepweHWi0 nepegaym HakonuTenb OTKAKOYaeTcs OT
BbluMcnuTens u noaknaoyaercs K MK.

®dann cTtatucTukm npnbopa coxpaHsaeTcs B KOpHeByto nanky USB-
Flash B nmanky TEM-206. MNMocpeaCcTBOM MpOrpaMMbl UYTEHUS CTAaTUCTUKMU
Stat10x cnepyet oTKpbITe daia M3 Nanku C AaHHBIMU Buaa XXXXXXXX-
YYYY-MM-DD@hh-mm-ss.206:

roe XXXXXXXX - cepunHbI HOMep TennocyeTumnKa;

YYYY-MM-DD@hh-mm-ss - gata n BpeMsi cuntbiBaHms daiina (no
TaMepy BbluMcanTens).

7.5.3 MocpeactsoM onuuoHanbHbix Mmoaynen LTE nan NB-IoT npubop
MoxeT 6bITb noakntoyeH Kk cetn Internet. B sTtom cnyyae npubop B
aBTOMaTMYECKOM pexuMe rnepepaeT TeKylwMne W apxXMBHble AaHHble Ha
cepeep COOO «APBAC» www.infoteplo.by. lNonb3oBaTento agoctyneH
NPOCMOTP BCEX QAaHHbIX TenjocyeTynka depes web-uHTepdenc unm
BHELLHEeEe NpuioXeHune.

Ona 3Toro HeobxoAMMO NPOWTUM perucTtpaumio Ha canTte
www.infoteplo.by 1 akTueBmpoBsaTb aiin asTopmsauum npubopa.

Moakntounte USB-Flash k TensiocyeTynky wm COXpaHuTb dann
asTopu3aumu.
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CoxpaHuTb chain .| Cospatb chain
CTaTUCTHKN 7| aeTopuzayuun
v ®
CoxpaHeHue

chaiina

'

dainn aeToprzaLun r— _O_umﬁ_Ka_ T

coxpaHeH ICOXpaHEHMH cpaﬁnaJ'

PucyHok 7.5

darin asTopu3auum npubopa Ha cepBepe COOO <«APBAC»
coxpaHsieTca Ha USB-Flash B nanky TEM-206_KEY un wuMeer Bua
TEM_206XXXXX:

roe XXXXX - cepuiHbIii HOMEpP TensocyeTymKa.

7.5.4 MNocpeactesoM  onuMoHanbHbix Moaynen LTE wnn  NB-IoT
(TexHonorna  Ao/mkHa  noadepXmBaTbCsd  MO6MABbHBIM  ONEPATOPOM)
TENJI0CYETUMK MOXET OblTb MNOAK/OYEH K CETM MOBUIBHOrO onepartopa:

- FDD-GSM: 2100MIy(B1) /1800MI'u(B3) /2600MI'u(B7)
/900MI'y(B8) /800MIu(B20)

-  UMTS/HSDPA/HSPA+: 2100MI'u(B1)/900MIu(B8)

- GSM/GPRS/EDGE: 900/1800MI'y

7.5.5 LTE-Moaynb MoxeT paboTaTb B ABYX pexumax W Mo3Bonser
OpraHm3oBaTb KakK MpPsAMOE CYMTbIBAHME JaHHbIX C TenjaocyéTymnka
nocpeacTBOM MporpaMMmbl 4YTeHuUst ctatuctukm StatlOx (Heob6xopmma
ycnyra onepatopa no cratmdeckomy IP-agpecy), Tak n nepegayvy gaHHbIX
Ha cauT infoteplo.by (n.7.6.8) uepe3 NHTepHeT (cTaTnyeckuii IP-agpec He
TpebyeTca). Moaynb akTUBEH TOJ/IbKO MPW MNUTaHUWM Tennocyétumka OT
BHELLHEro NCTOYHMKA.

7.5.6 NB-IoT-mMoaynb nepenaeT AaHHble Ha CepBEP B aBTOMaTUYECKOM
pexuMe C 3agaHHbIMU MHTepBanaMm obmeHa. PekoMeHAOBaHHbI MHTEpBan
obmeHa - 1 pa3 B cyTkn. Mogynb paboTaeT Kak Npuv HaJaM4yMU BHELUHEro
NMUTaHUs TENNOCYETUYMKA, TakK 1 nNpu paboTe oT BCTpoeHHON HGaTapew.

7.5.7 ObMeH gaHHbIMM NO MHTepdencam CBS3WM OCYLLECTBNSAETCS MO
nponpuveTapHoOMy npoToKony obmeHa cobcTBeHHOM pa3paboTku wam no
npotokony MODBUS. Bbibop npoTokona obmeHa onpeaensieTcs opMon
NONYYEHHOro TenIoCHYETUMKOM 3anpoca Ha nepegadvy AaHHbIX. OnucaHue
nponpuveTapHoOro npotokona obmMeHa n pernctpos MODBUS pgocTtynHo Ha
canTe www.arvas.by
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Infoteplo

" i
ﬂll%ﬂ ----- : : i
; :
ans=01d | T !
. 1 i
'iOS - i ‘
'
i JloKanbHas ceTb
! (Ethernet)
1
i
36
RS-485, RS-232 (ModBus)
ACKY3 — ABTOMaTU3npoBaHHan
u‘- cUCTeMa KOHTPOAA U yyeTa
= 3Hepropecypcos
E@@
anszo1 MpoBoaHan ceTb
2 .
.IOS —————————— BecnposoaHas ceTb

| J BB T3M-206

% 3 Y,H,!
€& USB-Flash, 3G-mozem

& PCM-06
>

,\ PCY-05

TaxomeTpuyeckunit pacxogomep

¥ % TCNAK TCNA

7.5.8Mo wuHTepdeicy RS-232C wnm  RS-485  cuuTbiBaHue
ocyliecTsnsieTcs npwm noMoLum nporpaMmbl Stat10x ans
Windows 95/98/2000/XP/7/8/8.1/10. Onsa cBs3u Tennocdyetumka c [K,
BHELWHNUM MOAEMOM WM KOHBepTepoM MHTepdencos (RS-232C«>RS-485)
ncnonb3ytotca curHansl RXD, TXD u GND.

7.5.9 B cnyyae, Korga TenJI0CYETUYMK NOCTABASETCA C YCTaHOBNIEHHbIM
nepexoaHbiM kKabenem (CM. KapTy 3akasa, npwunoxeHue A), Aans
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CUYMTbIBAHMSA JaHHbIX No WHTepdency RS-232C B [TK Heobxoaumo
NMOAKJIIUYUTL K NepexogHoMy kabento, n3aobpaxeHHOMYy Ha puc. 7.6, Hy/b-
MoAeMHbIN kabenb (cM. puc. 7.7).

MNepexogHor kabenb RS-232C (T3M-104 - ANA)

Pasvem DB 9-M PoseTtka HU-3
(Bunka) (k TennocyeTYnKy)
®
02 ‘] b
©, | { 1| 2
o 1|3
®
PucyHok 7.6
Hynb - MoaeMHbI kabenb RS-232C
Pasztem DB 9-F Pasvem DB 9-F
(po3seTka) (poseTka)

O

CXONONORG]
QI9I® ©

O

PucyHok 7.7
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7.5.10 Ana npsaMoro coeauMHeHusa Tennocdetunk - TIK cnepyet
ncrnonb3oBaTb Kabenb, n3obpaxkeHHbI Ha puc. 7.8.

MpsiMoit kabenb RS-232C (TOM-104 - COM)

Pasbem DB 9-F PoseTtka HU-3
(po3eTka) (k TENnocYeTYUKY)
O
6,
® 1
O, o) { 2
5 1|3
0]

PucyHok 7.8

7.5.11 Mpn cuuTbiBaHUM JAaHHbIX N0 WHTepdency RS-485 ans
noakntoYeHns TennocyeTymnka K MK gononHutensHo TpebyeTca KoHBepTep,
npeobpa3sylowmnii curHanol nHTepdenca RS-232C B RS-485 u obpaTHo.
PekomeHayeMbIi KOHBepTep - Kn485-01 C aBToOMaTU4yecKu
NOACTpaMBaeMoON CKOpOCTbio M dopmaTtoM. [ns opraHuMsauum cetu
TensocyeTynkoB Ha 6ase nocnejoBaTenbHOro WHTepderica RS-485
HeobxoaAMMO KaxxaoMy npubopy NPUCBOUTbL YHWUKAsbHbIA CETEBOW agpec
(cM. pexum «Hactpotiku», n. 0).

7.5.12 CxeMa 31eKTpUYECKMX COEAMHEHUIN MNpW OpraHmsauuMm CceTtu
TensocyeTuynmkoB Ha 6ase nocnegoBaTenbHOro WHTepderica RS-485
npueegeHa Ha puc. 7.9.

BHUMAHWE! MoakntoyeHne (oTkrnodeHne) Tennocyetymka K MK gormkHo
NPOU3BOANTLCS MPU BbIKMIOYEHHOM TennocyeTynke unm MK.

7.5.13 Nopsaok KoOHMOUrypMpoBaHMs MoAeMa Npu NMNOAKIIOYEHUM ero K
TennocyeTYnKy onncaH B npunoxeHuun U.
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Cxema ANEeKTpU4eCcKnx coeguHeHun npwn opraHn3aunn ceTun

TOM-206 #2

12 B_RS

TOM-206 #1

12 B_RS

RS-485
A[L]e]+

Pe0ee) eeoea
O © 7T7%©

<:ﬁ <:ﬁ

‘ \".\ ".\ K KOHBepTepy UHTepdecos,
) ) ) KoHTponnepy ACY u T.n.
1. Ha koHe4yHOM yCcTponcTBe (nocneaHvin TennocYETUMK B CeTU) HEOOXOAMMO

3aMKHYTb nepembluky XT1 Ans BKMIOYEHWUS BCTPOEHHOrO corfacyoLero

COMNpOTMBIEHNS

2. JKpaH NIUHUN CBSI3N 3a3eMIISIETCS B OQHON M3 KpalHUX TOYEK.

3. NHTepdencbl RS-232 n RS-485 He akTuBHbI Npy paboTte VBB oT BCTpoeHHON

6aTapeu, Ho MOryT BbITb 3anUTaHbl OTAENbHO OT UCTOYHMKA MNOCTOSIHHOMO Toka 12 B,

100 mMA. MNpu pabote VBB oT BHELLHEro UCTOYHMKA NUTaHust 24 B gononHutensHoe
nuTaHue uHTepdeiicos RS-232 n RS-485 He TpebyeTcs

PucyHok 7.9
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8 MAPKUPOBKA 1 NJIOMBUPOBAHME

MapKMpoBKa  COCTaBHbIX  3/IEMEHTOB, BXOASWWX B  COCTaB
TennocyeTymka, [Ao/HkKHA 6blTb  BbIMO/IHEHA B COOTBETCTBUM  C
Tpe6oBaHUAMN TEXHUUYECKOW AOKYMEHTALUMM U3rOTOBUTENSA U COXPaHATLCS
B TEYEHME BCEro Cpoka Ciyx6bl TENNOCUYETUMKA.

MapKuMpoBKa BblUMCANTENS AOMKHA COAEPKaTb:

—  HauMeHOoBaHWe U3roToBUTENS U (MNN) ero TOProByr MapkKy;
—  TWM, roA BbiMycKa, CEPUIAHbIA HOMED;

—  TWM AaTUYMKOB TEMMEpAaTyphbl;

—  npeaensl gManasoHa TeMnepaTypsbil;

—  npeaenbl pa3HOCTM TeMnepaTyp;

—  KJ1acC UCMOJIHEHUS MO YC/IOBUSIM OKPYXKaloLLE cpeabl;

—  YPOBHW HanpsaXeHUs BHELWHEro NUTaHus;

—  3HaK YTBEpPXAEHWs TUNa CPefcTBa U3MEpPEeHUs;

—  NoTpebnseMyo MOLWHOCTb;

—  CTeneHb 3aluThI.

TennocueTtumk aBnserca NpuU6OpoM KOMMEPUECKOro yueTa, B CBSA3U C
3TMM BCE €ro COCTaBHbIE€ 3/1eMEHTbI A0/KHbI 6bITb OMNJIOMEUPOBAHbI.

Mpy BbINycke C MNPeAnpUATUA-U3rOTOBUTENSA BbIYMCAUTENb AOSIKEH
uMeTb nnomMby OTK 1 nnomby rocrnoseputens.

MNMocne BbIMNOJIHEHUS  MOHTaXHbIX pPaboT COCTaBHble 3fIEMEHTbI
TennocyeTumKa AoKHbI 6bITb ONIOMOMPOBaHbI NPeACTaBUTENAMU OPraHoB
TennoHaasopa.

Crnocobbl MIOM6MPOBaAHMA COCTABHbLIX 3/IEMEHTOB, BXOAALIMX B COCTaB
TenjaocyeTymKa, NpvBedeHbl B TEXHUYECKON AOKYMEHTALMN M3roTOBUTENS.

BHUMAHUME!! B cny4ae HapyLLeHWUs Uiu HECaHKLMOHVPOBAHHOIO CHATUS
nnoMé nNpeanpuATUA-U3roTOBUTENSA MNOTPEOMTENSAMU, TEMMOCYETYNK HE
cuntaeTca  nNpubopom  KOMMeEpYeckoro yveTta, a npegnpuaTue-
N3roToBUTENb CHUMAET ¢ cebs rapaHTUHble obs3aTensCcTBa.
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9 TEXHUYECKOE OBC/TY)>XUBAHUE

CneuunanbHoro TEXHUYECKOro obcnyxumBaHus B npoecce
3KCnayaTtaumm TenJocHeTumK He Tpebyer.

TexHun4yeckoe o6CnyXXMBaHME COCTaBHbIX 3/IEMEHTOB TenjocyeTymKa
NpOU3BOANTCS B COOTBETCTBUM C UX IKCMyaTaUMOHHON AOKYMEHTaumen.

PekomeHayeTcsi NpoBOAWTL MEPUOAUYECKUI BU3yanbHbI OCMOTP C
Lenblo  KOHTpons paboTocnocobHOCTM TensocdeTuynka, cobnogeHus
yCNOBMA  3KCnJlyatauuMm, OTCYTCTBUA  MEXaHUYEeCKMX MOBpexXAeHUN
COCTaBHbIX YacTer npnbopa n Hannuusa naomb.

Mpn Hanuumm B TennoHoCUTeNne B3BECEN M BO3MOXHOCTM BbiNafeHus
ocagka, Tpyby Al Heob6xoaMMO nepuoaMyeckm NMpoMbiBaTh C LeSblo ero
yCTpaHeHus.

Mepep oTnpaskon npnbopa Ha NOBEPKY MM PEMOHT Heobxoammo nocne
OEMOHTaXa O4UYMCTUTb  BHYTPEHHMW KaHan A  oT  OT/I0XeHun,
obpasywmxcs B npouecce 3kcryataumu. CHSTME  OT/IOXKEHWI
Heob6xo0AMMO NPOBOANTL NP MOMOLLM BETOLWMN, CMOYEHHOW B BOAE.

3anpelaeTcs NpMMeHEeHMe OCTPbIX U PeXYLMX NpeaMeToB AJ19 OUMCTKMU
BHYTpeHHero kaHana Afl.

Mo ™Mepe Heob6X0AMMOCTM peKOMeHAYeTCs ouulaTb COCTaBHble
3/IEMEHTbl TEeMJIoCYeTYMKa NpWU MOMOLLUM CYXOW WM CMOYEHHOM B BOAE
BETOLN.

3ameHa npepoxpaHutenen WM npou3BoaAMTCS B COOTBETCTBMU C UX
3KCnayaTauMoOHHOMN AOKYMEHTauMen.
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10 BO3MOXXHbIE HEUCMTPABHOCTU U METOAbl YCTPAHEHUSA

HanmeHoBaHue
HencrnpasHocTy, BeposTHas npnyvHa Cnoco6 ycTtpaHeHus
BHeLWHue
nposiBJIEHNsA
OTcyTcTBYET OTcyTCTBYET BHELIHee Haxxmute nobyto KHoNKy

WHdopMaums Ha
XKW Bbluncnutens

nnTaHne

OTCyTCTBYET BHELUHee
nUTaHWe, BHYTPEHHUI
WUCTOYHMK NUTaHUS pa3psiXXeH.

Ha nepeaHer naHenu
BblYNCMTENS.
BoccTraHoBUTE BHelWHee
nuTaHue (Npwm
Heo6xoaMMoCTH)

3aMeHuTe BCTPOEHHYIO
6aTapeto. BoccTtaHoBuTE
BHelHee nutaHue (nNpu
Heob6xoaMMocTH)

OTcyTCcTBYET
n3MepeHune pacxona
n Tenna npu

HapyweHo nogkntoyeHue Al

HenpasunbHO HacTpoeH

MpoBepuTb NoakntoHeHme

HactpouTts Al

ABUXYLLEMCSH .~ n
TennoHocuTene BbIXOAHOW curHan [

HenpasunbHO ycTaHoBNEH HacTponTb koadpuLMeHT

KO3 ULMEHT BECa UMNYNbCa Bl

BbluMCnuTEne.

HapyweHune TpeboBaHuit no MpoBepuTb MOHTax ATl

MOHTaxy Al

[MpocaumBaHune TenioHocuUTeNsa | YCTpaHUTb NpocavymBaHue
MpoussoamnTcs yepes 3anopHyo apMaTtypy TensaoHocuTens

oTcyeT o6beMa
TenoHOCMTENS NpU
HernoABMXHOM
TennoHocuTene

[a3oBble Ny3bIpU B
TensoHocuTene

Hanuune anekTpuyeckoro Toka
B TpybonpoBoae

MpuHATL Mepbl Mo
YCTPaHEHWIO ra3oBbIX
ny3bIpbKOB B
TensoHocuTene

YCTpaHUTb UCTOYHUK TOKa

HeT namepeHus
TemMneparypbl

O6pbIB NMHUKN CBSA3N MEXAY
TC n BB

HewncnpaseH nnu He
noakntoveH TC k UBbB

YcTpaHuTb 06pbIB

[MpoBepuUTb NMpaBUIbLHOCTb
noakntoyeHus TC (puc.
B.2, puc. B.3).

HeT nsamepeHus

O6pbIB NUHUW CBSA3N MEXAY

YcTpaHuTb 06pbiB

AaBneHns ana v Bb
HewncnpaseH nnu He MpoBepuTb NPaBUIbHOCTb
noakntodeH A4 k UBb noakntovenuns A4 (pwvc.
B.2, puc. B.3).
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B cnyyae, ecnm HeMCnNpaBHOCTb YCTPaHWUTb He yaanocb, Heo6xoanMo
06paTUTLCS B CEPBUCHBI LEHTP NPEeANPUATUA-U3rOTOBUTENS C NOAPO6HbLIM
OMUCaHWEM BO3HMKLLUX Npobnem.

11 ycnoBusa XPAHEHUA N TPAHCNMOPTUPOBAHUSA

TennocyeTuunk cregyet XpaHUTb B CYXOM U BEHTUIMPYEMOM MOMELLEHUN
npun Temnepatype ot 5 °C po 40 °C, OTHOCUTENLHOM BNAXHOCTN A0 95 %
npu Temnepatype 25 °C.

M3mepuTenbHble npeobpasoBaTeNin XpaHATCA B COOTBETCTBUM C UX
3KCMNMyaTaloHHOW AOKYMEHTaLNeN.

TpaHCcnopTupoBaHWe TenJoCYeTYMKa MpPou3BoANTCS NtobbIM  BUMAOM
TpaHcnopTa (aBMauWOHHBIM — B OTaMJMBaeMbiX rEepPMETU3MPOBaAHHbIX
OTCeKax CaMOJIETOB) C 3alMTOMN OT aTMOCHEPHbIX 0CaaKOB.

Mocne TpaHCNOPTUMPOBaHUS TMpU  OTpUUATENbHbLIX TeMrepaTypax
BCKpbITME SALLMKOB MOXHO MPOM3BOANTL TOSIbKO MOCAE BbIAEPXKU WX B
TeyeHnn 24 4yacoB B OTanM/IMBAaeMOM NMOMELLEHNN.

MNpu TpaHCNOPTMPOBKE TEMIOCUYETUMKN AO/KHbI 3aKPEnnsaTbCs BO
nsbexaHue nageHui n coygapeHui.

12 NOBEPKA

MNpv  npuMeHeHUM B cdepe  3aKoHoAATENbHOW  METPOJorMu
TEMNMOCYETUMKN Moanexar 06s3aTenbHONW MepBMUYHOM FOCYyAapCTBEHHOM
noBepke Mpu BbiMyCKe M3 MPOM3BOACTBA, MEPMOAUYECKON MOBeEpKe Mpw
3KCnyaTaumMmM WAM XpaHeHUU Yepe3 YCTaHOBJIEHHbIE MEXMOBEpPOUHbIe
WMHTEpBasbl, a TaKXe BHeoUepeAHOl NMoBepKe MNOoC/e PEMOHTA.

MNoBepka TennocyeTuMka AOJ/DKHA  MPOBOAUTBCA B OpraHax
rocyaapctBeHHON  MeTponorudyeckon cnyx6bel  unm  nabopatopusx,
aKKpeaANTOBaHHbIX opraHamMu [occtaHaapTa.

Mpu caaye TENNOCYETUYMKA B PEMOHT U (MAN) NOBEPKY MAcnopT AO/KEH
HaxoAUTbCS C TEMOCYETUNKOM,

MoBepka TensoBbluncnnTenen TOM-206 nNpoBOANTCA B COOTBETCTBUM
c «TennoBblYncIUTENN TOM-206. MeToauka MnoBepKHU,
MPB M. 3033-2020».

MNosepka Tennocyetunkos T3OM-206 nposBoOAUTCA B COOTBETCTBUMU
C «Tennocyetumkn TOM-206. Metoamka nosepkun, MPB MI.3057-2020».

MexxnoBepoyYHbIli MHTEpBan — He bonee 48 MecsaLEB.

Me>xnoBepoYHbIN MHTEpBan npu MpUMEHEHUN B chepe
3aKoHozaTenbHoM MeTponorum B Pecnybnuke benapycb — He 6onee 48
MecsiueB nNpu MNepBUYHOM TMoBepke, He b6onee 24 MecauesB npwu
nepuoamyecKkor noBepke.
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MeXXMNoBEepPOYHbI MHTEPBAN TEMIOCYETYMKA MPU MPUMEHEHUUN B cdhepe
3aKoHoAaTeNbHOW MeTposiorn B Pecnybnuke bBenapycb Ana ydeta
XOJI0AHOW U ropsyeit BoAbl ONpeaensieTCs MEXMNOBEPOUHbIM UHTEPBAIOM
AaTumKa NnoToka, BXOASALLEro B COCTaB TeM/IoCHeTUYMKA U YKa3aHHbIM B €ro
MeTOoAMKE MOBEpKMU.

13 TFAPAHTUU U3TOTOBUTENA

MpeanpuaTne-n3roToBUTENb rapaHTupyeTt cooTBeTCTBUE
Tensocyetumka TpeboBaHmamM TY BY 100082152.023-2020 npwu
cobnogeHnn noTtpebuTeneMm  ycroBM  TPAHCMOPTUPOBKKW, MOHTaxa,
aKcnayaTaumm.

FapaHTUM pacnpoCTPaHSATCA TOSIbKO Ha TEMJIOCUYETUYMK, Y KOTOPOro He
HapyLeHbl NoM6bl NPeanpUATUSA-U3rOTOBUTENS.

TennocyeTumk, y KOTOpPOro BO BpeMs rapaHTUHOro cpoka 6yaer
06HapyXXeHO HECOOTBETCTBME CBOMM TEXHUYECKUM XapaKTepucTukam,
PEMOHTUPYETCS NPeanpUSTUEM-U3FOTOBUTENIEM WU 3aMEHSIETCS APYIUM.

B TOM cnyyae, ecnu nposegeHue FapaHTMﬁHbIX PEMOHTHbIX pa60T
BnaeT Ha MeTposiormyeckme XapaKTePUCTUKH, TenJ1IoCHEeTUYnNK
BO3BpallaeTcd I'IOTDEGMTEJ'IPO CO CBMAETENBbCTBOM O NMOBEPKE.

Mo Bompocam rapaHTUHOro o6cnyxuBaHus creayeTr obpawaTtbCs B
CEPBUCHDIV LEHTP NpeanpusaTUa-n3roToBuTens:

Pecny6nuka Benapycb

223035 MuHckun panoH, n. Patomka, yn. NapkoBas, 10
cekpeTtapb: Ten./¢pakc (017) 517-17-47, 517-17-55

otaen npopax: ten. (017) 517-17-89, ren./cpakc (017) 517-17-31
e-mail: info@arvas.by, web: http://www.arvas.by

CepBUCHbIN LeHTp: . MuHck, yn. TpocTeHeukas, 5
aucnetyep: Ten. (017) 358-23-96, cakc (017) 337-10-27,
Mo06. +375-44-555-36-49

pemMoHT: Ten. (017) 343-25-75
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NPUNOXEHUE A
KapTa 3aka3a TennocuyeTymka

KapTa 3aka3a N¢ TennocyeTymnka TOM-206 -
3aKasuuk:

(HanMeHoBaHMe npeanpuaTus, aapec, TenedoH/dakc)

Knacc ToyHocTn Tennocyétumka no MOCT EN 1434 (2 uam 1)

Tun UM DN, MM NMpuMeyaHue
1 kaHan PCM-06/PCY-05
2 KaHan PCM-06/PCY-05
3 KaHan PCM-06/PCY-05
4 kaHan PCM-06/PCY-05
5 kaHan PCM-06/PCY-05
6 KaHan PCM-06/PCY-05
MNpumeyaHue - ecnm nHpopmaumsa OTCYTCTBYET, TO TenN0CHETUMK

n3MepuTenbHbiM ( -Mn) npeobpaszoBaTtenem (- Mu) pacxoda Ansa 3 n 4 kaHanoB He
KOMMNJIEKTYETCH;

BCEIO (BapuaHT No yMON4YaHWio Nog4YE€pPKHYT):

Konuuectso komnnektos (nap) TCM , AnviHa Lnorp (85/120/210) MM
Konunuectso oanHoYHbIX TCI , AnnHa Lnorp (85/120/210) MM
MNepexoaHoi kabenb ANS NOAKYEHUS

nHTepdeinca RS-232C (TOM-104 - ANLA) (ga/Her)

Kabenb noakntoyeHua USB-Flash HakonuTens (ga)

KomnnekTauusa y3noM MOHTaXHbIM (ga/Her)

KoMnnekTauusi KOMMNIEKTOM MOHTaXHbIX YacTel: Npoknagku

NapoHWTOBbIE, MOHTaXHble (naHubl, 60NTbI, WNWUAbKKU, FAWKK (@a/HeT)

KoMmnnekTaumsi NpsiMONMHENHbIMU yYacTKaMn (4a/HeT)

KoMmnnektaums kabenem noakntoyeHust (ga/Her):

Kabenb noaxntovenuns A (2x0,35) wT., AnnHa L (2/5/10/30) M
Kabenb noaxntodvenns A (4x0,35) wT., anvHa L (2/5/10/30) M
Kabenb noakntoueHmsa TCM wT., anvHa L (2/5/10/30) M

Moaynb pacwupeHnusa (LTE/NB-IoT/Her)
LWkad Tennocyetumnka WT (ga/HeT):
NcTouHUK nutanusa 24V (ga/Her):

HanMmeHoBaHMe cxeM yCTaHOBKMU

CxeMa yCTaHOBKM NMpuMeuyaHue

Cucrema 1

Cucrema 2

Cucrema 3

Cuctema 4

Cuctema 5

Cuctema 6

Konnuectso npnbopos wT.
MpuMeyvaHus
JomxHocTb, @.U.0. n M0b. Ten. 3akasumka
Mo KapTe 3aKa3a Ha npeanpuatun-m3rotoBuTesie CoCTaBndeTcd CI'IELJ,MCDMKaLl,Mﬂ 3aKasa
Tennocyetunka. OnucaHue cneumcbmxaumm npmeeaeHoO B Nacnopte Ha TenIoCYETUUK
APBC.746967.037.400rC.
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NPUNOXEHUE b
FabapuTHbIe M yCTaHOBOYHbIE pa3Mepbl BbIYMCAIUTENS

168+0,3

95

195+0,3
204

180

182 MecTo HaHeceHus
Knerma noseputens

PucyHok B.1
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NPUNOXEHUE B

Cxema ANEeKTpn4yeckKunx NOAKMIYEeHUN BblYUCIIUTENA
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PucyHok B.1

AN - gatyuk noTtoka, MB — mMmnynbcHbIN Bbixod, MBC-nHboOpMaUnMOHHbIN
Bbixoa, TC - TepmonpeobpasoBatenb conpotmeneHuns, AWNO - patumk

M36bITOYHOrO AaBNEHUS
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MpumeyaHue:

1.

Mogkniovyenne OV npou3BOAMTCA B COOTBETCTBMM CO CXEMOW BHELLUHUX
SMNEKTPUYECKNX  COeAMHEHWUN, MPUBEOEHHON B WX  3KCMnyaTauMOHHOW
JokymeHTaumu. [llpumep TMNoBon cxemMbl nogkntoderHus [OWIO ¢ TokoBbIM
BbIxogoM 4-20 mA npuseaeH Ha puc. B.2;

YacTtHbii cnydan nogkntovenns AN (PCM-06) npueegeH Ha puc. B.3. TMpwu
nogkntoyeHnn AN Apyrux TUNOB BHUMATENbHO U3YUYUTE UX IKCMyaTaUMOHHYHO

OOKyMeHTauuto.

MoaknioyeHne aTUMKOB AaBEHMUS

CIREs] N

ana 3 | ana 4
ana 2

@@

NUTAHWE OnA |]D> ()l;)
[y

PucyHok B.2

BHUMAHUE!!! B Tennocyetynke ycTaHOBMNEH BCTPOEHHBLIN WCTOYHUK MUTaHWUS C
3alMTON OT KOPOTKOro 3ambikaHusa ana AWA. MNoaknioyeHnsa BHELHEro UCTOYHMKA
nutaHua He Tpebyetca. [nsa pabotel AW nepekniovatens SA1 pomkeH ObITb
yCTaHOBNEH B BepxHee nonoxeHue (nutadue AN BknoveHo).
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CxeMa anekTpuyeckux coegmHeHnin npu nogknioveHmm PCM-06
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PucyHok B.3
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Mepen nopkntoyeHMEM HEO6X0AMMO NpaBUIbHO CKOHUrypmuposaTb AN
M MPOM3BECTU COOTBETCTBYIOLLUNE YCTAaHOBKN B BblUncnutene.

YctaHoBkn TOM-206 (cm. n. 7.4)

YCTaHOBUTb HOMUHAsbHbIN AnaMeTp K
MaKCMMasibHbI pacxoA paBHbIM MaKCUManbHOMY ov1

XXX
pacxoay PCM-06 G1s XXX XXX
YCTaHOBUTb BEC MMMYSIbCa, PaBHBbI BeCy KVN, nfu - xXx.xxx

uMnynbca, ycraHosneHHoMmy B PCM-06

Bxoabl npu3HakoB

YcTaHoBUTL TUN BXOA0B NMpuU3HaKos - Lndposbie
P Lndp Lindposbie

YctaHoBku PCM-06 (cMm. nacnopt PCM-06)

oxamnep F/N - ON
(ycTaHoBneH)

Fl
INDc
REV
F/N
Hodbus
2/4
2/3
2/2
2/1
2/0

C nomouwbto axxamnepa F/N ycTtaHOBUTb
UMMY/IbCHBIA TUMN BbIXOAHOIO CUrHana
pacxogomepa

konour, RS-485 |koHour, pey

= o co—o~ [~ jeo o
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Cxema 3neKTpuyeckux noaknoyeHun ebluncnutensa n PCY-05:
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PucyHok B.4

69
TeriocyeTynk, TeI0BbIYNCcInTe L TIM-206. PyKOBOACTBO 110 KC/lyaraLmm



Mepea noaknoyeHneM Heo6xoAMMO NpaBUIbLHO CKOHbUIypupoBaTs Al
W NMPOU3BECTM COOTBETCTBYIOLLME YCTAHOBKU B BbIYMCUTENE.

YctaHoBku TOM-206 (cm. n. 7.4)

YCTaHOBUTb HOMUHASbHBIN AMaMeTp 1
MaKCMMarsbHbI pacxos paBHbIM MakCUManbHOMY
pacxoay PCY-05

YCTaHOBUTbL BEC UMMYbCa, PaBHbIA Becy
MMnNynbca, yctaHossieHHoMY B PCY-05

YCTaHOBUTb TUM BXOAOB NPU3HaKos - Lindposble

aov1 XXX
G1s XXX. XXX

KVvN, n/m xxx.Xxx

Bxoabl npusHakos
Lindpposbie

YcrtaHoBku PCY-05 (cm. n. 9.2. nacnopt PCY-05)

C nomoLLbto KHOMKKM cnyxebHas (SB1) Ha nnaTe

pacxogoMepa YCTaHOBUTb HACTPOWKY
«Bce npun3aHakun>». [py NepBOM HaXaTUM KHOMKMK
«cnyxebHas» NnocpeacTBOM cBeToanoaa

oTobpaxaeTca TeKyllee 3Ha4yeHMe HaCTPOWKM,
NMOBTOPHbIE HaXaTusl KHOMKWN B TeueHne 30 cekyHA
W3MEHSIOT HacTpoiky. CMrHanmMsaums ceetToanoaa B
3aBUCMMOCTM  OT  YCTaHOBJIEHHOW  HacCTpPOMKM
npueBeseHa B Tabnuue 9.2. nacnopta (ans
HacTpoikn  «Bce mNpuU3HaAKM»  KONUYECTBO
BCMbIWeEK CBeToAMOAa paBHO 1).
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NMPUNOXEHUE I
CxeMbl MeHI0 pexuma «Pabounin»

Cxema yyeTta « PACXOOOMEP V»

CNCTEMA N
Pacxogomep V
\ 4
O6bem V M
X.XXXXXX
O6GbeMHbIN pacxoq
G X.XXXX M3/Y
Tpab Y:MM
THap Y:MM
TTH Y4:MM
Tan Y4:MM
/
TnT 4:MM
ApxuB /
T.G1T Y:MM
TGy Y:MM
Ownbkn Cuct N
PucyHok I.1

TeriocyeTynk, TeI0BbIYNCcInTe L TIM-206. PyKOBOACTBO 110 KC/lyaraLmm

71



Cxema yyeta «PACXOOOMEP M»

CUCTEMA N
Pacxopgomep M
\ A
Macca M T
X XXXXXX
MaccoBbili pacxoq
G X.XXXX T/™
Apxus \
Obbvem V m°
/ X.XXXXXX
Ownbkn Cuct N T
O6beMHbIN pacxon
| G XXXXX M4
TG1 MM Ji
TG YIMM Temnepatypa
\ t XXX.xx °C
TnT Y4:MM l.____/____l
[asneHne
P x.xxx MMNa ]I
P-H qEMM Tpab Y:MM
on H:MMm THap 4:MM
PucyHok .2
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Cxema yyeta «MATUCTPAIb»

CUCTEMA N
MarvcTpans
Y

QHeprua Q Tkan

X XXXXXXXX

Apxus
Ownbkn Cuct N
/
TG1T Y:MM
TGl Y:MM
[
Tnt Y:MM
|
TTH Y4:MM
Tan Y:MM
Tpab Y:MM
THap Y4:MM
(Hasnerve

X XXXXXXX

________ |
\IrC')Heprl/lﬂQ rox I

X XXXXXXX !

l___\_____l

MouwHocTb P
XX.XxxX [kan/y

lﬁvBEHoc?b_ P!
\ XX.XXXX MBT:
R S
rMOIJ.l,HOCTb P |
XX.XXxX K/ I
= —l Py |
Macca M T
X.XXXXXX

/

MaccoBbIi pacxoq
G X.XXXX T/™

/

06beM V me

X XXXXXX

—1G

O6beMHbIV pacxopn,
XXXXX MY

Temnepatypa
t Xxx.xx °C
PucyHok I.3
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Cxewmbl yyeta «[MOOAYA», «KOBPATKA» n «XOJTIO4»

CUCTEMA N
Mopaya (O6paTka,Xonon)
\ 4
OnepmaQlkan | =
X XXXXXXX 3 r |
e d |
Apxus I-SHeprvm Q MBrHy X
I X XXXXXXX
| iy |
Ownbkn Cuct N MouwHoctb P
XX.XXxX [kan/y
/ o —— - |
T.G1 Y4:MM MouwlHocte P |
TGV Y:MM N XX XXXX MBT]
[ ———
TnT Y4:MM rMOLLl,HOCTb P I
T:4td Y:MMm " XX.XXXX [x/ JI
\ L
TTH 4:MM Macca M T
Ton H:MM X.XXXXXXX
\ 7
Tpab Y:MM MaccoBblli pacxog
THap Y:MM G X.XXXX T/
VA
r————k———| Obbem V m°
ng X XXX mga X XXXXXX
20__ xoxMey v
O6beMHbIV pacxos
Pa3sH. Temnepatyp G X.XXXX M/Y
tNt0  xxx.xx°C | [tn Xxx.xx °C
tO XXX.XX °C
PucyHok .4
74

TeriocHeTymnk, TenI0BbIYncmTeslb TIM-206. PYKOBOACTBO 110 IKCI/lyaTtaLmm



Cxewma yuyeta « TYMMNKOBAA MBC»

ApxuB
Owunbkn Cuct N
/
T.Gt Y:MM
[
TnT Y4:MM
T: 4atd Y:MM
|
TTH Y:MM
Tan Y:MM
\
Tpab Y:MM
THap 4:MM
—_——_—N
Irpr xxxxMra |
(PX xxxx MMa :
_______ AN
Pa3H. Temnepatyp
tr-tx  xxx.xx °C

CUCTEMA N
Tynukosas BC
Y
OHeprus Q Tkan rS_Hc-:-_m;g_Q_ r_u; |
X XXXXXXX }_ L s x|
ISHepI’VIﬂ Q MBrTyL'—|
X XXXXXXX
| — 2200
MowHocte P
XX.XXxX [kan/y
N ———
rMOLIJ,HOCTb P |
l XX.XXXX MBTI
I._ — L - ___________I
IMou.mocn; P '
N XX XXXX [IPK/ :
--r————-
Macca M T
X XXXXXX
[
MaccoBeblIli pacxoq
G X.XXXX T/M
/
O6bem V M
X XXXXXX
O6beMmHbIN pacxos
G XXXXX M3/4
tr Xxx.xx °C
tx Xxx.xx °C
PucyHok .5
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Cxewmbl ydeta «MOAMNTKA HCO» n «MOAMNMUTKA NCTOYHUKA»

CUCTEMA

NCTOYHMKA)

N

Mognutka HCO (Moan.

\

y

OHeprus Q kan

JI-GHeprva rox !

K00 [T o Wiy KO
Apxvs 1 X X000 |
MowHocte P
Owwunbkn Cuct N XX.XXxX [kan/u
== N
/ MowHocts P |
T.GT Y4:MM XX.XXXX MBT:
Mowpocts P
XX.XXXX O/
Tnt UMM l———‘—————
T:4tl Y:MM
Macca M T
TTH Y:MM X XXXXXX
Tan Y:MM [
MaccoBbii pacxoq
G . /
Tpab Y:MM /X YOox T
THap Y:MM O6bem V M
X XXXXXX
I-pO x.xxx MMa !
Ipx xxxx Mra ! O6beMHbIN pacxos
e - J\ G XXXXX M4
PasH. Temnepatyp ——tO XxX.xx °C
tO-tx  xxx.xx °C tx XXX.XX °C
PucyHok .6
76

TeriocHeTymnk, TenI0BbIYncmTeslb TIM-206. PYKOBOACTBO 110 IKCI/lyaTtaLmm



Cxewma yyeTa «[MOOAYA+P»

CUCTEMA N
Mopaya+P
= \/
OHeprna Q Tkan [Co———=—— |
XXX [~ _ |_3 Heprma 8 _rﬂ)K
Apxus :-SHeprvm Q MBry XX
N X.XXXXXXX |
————===
Owunbkn Cuct N MowHocts P
XX.XxXxx [kan™ [ _ _ _ _ _ |
TVIOIHOC P
7 r_lL_”*I'_T_b_ VB!
TG1 Y:MM MouHocte P K MET
TGl Y:MM N XX XXXX [k JI
T __ o
TnT Yy:MM Macca Ml T
T:4td Y:MM X XXXXXX
| I
Y:MM Macca MO T
Y:MM X XXXXXX
\ /
Tpab 4:MM Gn XXXXX T/Y
Thap 4:MM GO XXXXX T/
______ N — /
fon x.xxx MMa : O6bem VI [N
pO x.xxx MMa X XXXXXX
________ }\ -
Pa3H. TemnepaTtyp Obbvem VO M
tNt0  xxxxx °C X.XXXXXX
tn xxxxx °C | |GM  x.xxxx MMy
tO xxxxx °C| GO xxoox M
PucyHok .7
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Cxewma yuyeta « TEMNNO/XONOO»

CUCTEMA N
Tenno/Xonoa
\/
OHeprust QT [kan
Apxus sl | P ——
X XXXXXXXX
Owunbkn Cuct N
MouwHocTte P
XX.Xxxx ['kan/y
TAL T Y:MM <
T x B Macca Mt T
TGV 1 L{"MM X.XXXXXX
. : -
el ’q.MM Macca Mx T
TGh 7 “4:MM X.XXXXXX
et " G X.XXXX T/Y
T
TTH Y:MM ,
TnT Y:MM i
A O6bem VT M
Thap T MM X XXXXXX
: Vi
T ”-SM O6bem Vx e
Tpab Y4:MM X.XXXXXX
Ton v G XXXXX MO/
:-PT T T(.xxx_l\/l_l'lgI
lp_2_ el l\il'l_a M~ t1 XXX.XX °C
0,
Pas3H. Temnepatyp t2 XXX.XX °C
t1-t2 XXX.XX °C
PucyHok .8
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Cxema yyeTta «OTKPbITAA»

CUCTEMA N OCH./NMETO1/NETO2

OTkpbiTas
\
# ________
(= OHeprua Q  Tkan rGHeprvm Q k!
Apxus XXXXXXXX e=L————— XXX
OHeprus Q MBT*y XXX
: XXXXXXXX |
Owwnbkn  Cuct N —
MowHocte P [ o
~ XX.XXxX [kan/y rMOLLLHOCTb P :
e ——— v avxx MBT
Tpes Y:MM Mowpocte P (ol
N XX.XXXX ki :
— N\l
T.G1T Y:MM Macca MM T
TGl HIMM XXXXXXX
T
Tar H:MM Mac!:a MO T
T:4tl : Y:MM o
TTH Y:MM I
Tan 4MM Ghn X.XXXX T/Y
GO X.XXXX T/M
Tpab Y:MM T
THap Y:MM O6bem VI M
= O ———= | XXXXXXX
[aenexune 7
px  x.xxx MMa ! O6bem VO %
=z _—_1
[ i N, | X.XXXXXX
lpﬂ x.xxx MMa [
lpO X.XXX MI'Ial GM x.xxxx M7y
————— - GO XXXXX Mf4
40 xxx.xx °C | -
tx XXX.XX °C tn XXX.XX °C
tO XXX.XX °C
PucyHok .9
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Cxema yyeTta «['BC LUUPKYIALNA»

CUCTEMA N
BC umpkynsums
“y neprmnQ i |
OHeprnsa Q Tkan \l";_l — = XXXXXXXX |
X.XXXXXXX I3Hep|‘MF| Q MBrykF——
X XXXXXXX
gy |
ApxuB MouwHocts P
xx.xxxx [kan/y
omee" 5 =~ |
M P
Owwnbkn Cuct N = 4 _Ou_'lHEClb_ _MBTI
MouwHoctb P - 1
! XX xxxx [/
/ 227 =l
Macca M1 T
TnT Y:MM R
T.Gt Y:MM :
[ Macca M2 T
TTH Y:MM X XXXXXX
T : T
= - M\M G1 X.XXXX T/M
Tpab Y:MM G2 X.XXXX T/
N I
Trap B O6bvem V1 M
Masnerne | X XXXXXX
[p3__ xooxMMla ObremV2 W
[ S— | X XXXXXX
Ip1 x.xxx MMa |
lp_2_ XX l\il'l_a N G1 XXXXX M/4
G2 XXXXX MY
t1-t3 XXX.XX
t2-t3 XXX.XX =
TemnepaTypa :; XXX'XXOCC
t3 XXX.XX °C XXX.XX
PucyHok .10
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Cxema yyeta «MCTOYHUK», pexum paboTbl - «CTOUHUK»

CUCTEMA N
WcTouHuk

“y

=) Oneprua Q Tkan rSHeprvm Q rox |
XXX |~ _!_ X000 |
ApxvB — —~Ionepmn Q MBruF~
I XXXXXXXX
| iy |
Owunbkn Cuer N MouwHocts P
XXXXXX TKaMM | e e e e e e e = [
MoluHocte P
N Lot
TG* 4:MM Mowrocts P IXMB_TI
TGy MM XX.Xxxx [pK/d r
/ —— x—=——=—=== !
TnT Y:MM Macca MIN T
T4ty Y:MM XXXXXXX
I 1
TTH Y:MM Macca MO T
Tan Y:MM XXXXXXX
I |
Tpab Y:MM Macca Mn T
THap Y:Mm X XXXXXX
_____ PR I
IrﬂaBneHme : Gn XXXXX T/M
Pn _xixil\irla h GO XXXXX /4
________ 7
:'pl'l xxxxMMa ! MaccosblIit pacxoq,
lp_O_ _x;xy(ylﬂa | Gn X.XXXX T/
A
trt0  xxxxx °C O6bem VI M
tn Xxx.xx °C XXXXXXX
tn xxx.xx °C O6bem VO m
to xxx.xx °C X.XXXXXX
OBbeMHBIN pacxop [ 3 1|O06bem Vn e
Gn XX M3 G Xx.XXxXX MS/‘-I X XOKXK
GO x.xxxx MMM
PucyHok .11
81

TeriocyeTynk, TeI0BbIYNCcInTe L TIM-206. PyKOBOACTBO 110 KC/lyaraLmm



Cxema yyeta «MCTOYHUK>», pexunm paboTbl - «P-Mogava+Moan.»

CWCTEMA N
P-Mogava + Mogn.
“y
= OHeprua Q Tkan | o
X XXXXXXXX rLGHeprmsl Q rox I
Apxvis \Ifs_He_pm_o_ MBr*y R
XXXXXXXX
| Rty |
Ownbkn Cuct N Mouocte P
XX.XXxx [kan/y
_ Mourocrs P~ !
TG 1 4:MMm Mowpocts P IMB_T]
TGV 4MM I 0o Ty |
7 =252
TnT Y:MM Macca MM T
T.4atd Y:MM X XXXXXX
T T
TTH Y:MM Macca MO T
Tan WM X.XXXXXX
I
! . Macca Mn T
1pa6 H:MM X XXXXXX
Hap Y:MM T
o _\_ o Gn XXXXX T/Y
I.pI'I xxxxMMa | GO XXXXX T/Y
IpO X.Xxx MMM o
' _ ~—— 1 MaccoBbilt pacxog,
Pa3H. Temnepatyp Gn ~ XXX T
0,
tN-t0  xxx.xx °C Obvem VI w
tn XXX.xx °C XXXXXXX
0,
tO XXX.XX °C O6oem VO
O6beMHbIN pacxop X XXXXXX
Gn XXXXX M4 3
NGN  xxxxx M | [O6vemvn  m®
GO xxxxx M4 X.XXXXXX
PucyHok .12
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Cxewma yyeta «HCO»

-

Apxvs

/

Ownbkn  Cuct N

/

TG?T YMM
TG{ Y:MM
I
Tnt Y4:MM
T4t Y:MM
I
TtH Y:MM
Tan Y:MM
T
Tpab Y:MM
THap Y4:MM
pp—
r}IlaBneHme |
Ipx X.Xxx M I
=_ZZ gy |
N
rpl'l xxx Mria !
:pO X.xxx MMa I
_____ -
40 xxx.xx °C
tx Xxx.xx °C
tn Xxx.xx °C
t0 Xxx.xx °C
06beMHbIN pacxon
Gn xoooocwdl 1B xoooxx My
GO xxxxx My

CUCTEMA N
HCO
]
e /

OHeprua Q Tkan

X XXXXXXXX

Faneprun Q mx (=1

1 X.XXXXXX:

gl

MotuHocTs P

Xx.xxxx Mkan/u

7
_ _\_ __ lﬁ/lou.u-locn: P

rMOLI.LHOCTb P
1 XX.XXXX [IDK/Y |

= TIxx.xxxx MBt

Macca MM

X XXXXXX

T

1

Macca MO T

XXXXXXX
[
Macca Mn T
XXXXXXX
I
Gn XXXXX TIY
GO XXXXX TIY

[

Gn

MaccoBbiin pacxoa

XXXXX T/Y
/
O6eemVN W
X.XXXXXX

O6bem VO w

X XXXXXX

O6vem Vn w’
X XXKXXX

PucyHok .13
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Cxema y4yeTa «TemnepaTtypa»

CUCTEMA N
Temnepatypa

Y
Temnepatypa

t xxx.xx °C \

Tpab Y:MM
THap 4:MM
TTH Y:MM
Tan Y4:MM

Apxus /

Owwunbkn Cuct N

PucyHok .14
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NMPUNOXEHUE O
CxeMbl MeHI0 pexuma «Hactponku»

Cxema yyeta « PACXOOOMEP V»

MapameTpbl Cuct. N
Pacxogomep V

\
G nam/nporp

= XXX%

OcTaHoB: XXX
Cuctema: XXX
NamepuT. kaHanbl
G: x

PucyHok O.1

Cxema yyeta « PACXOOOMEP M»

MapameTpbl Cuct. N
Pacxopomep M

\
G nam/nporp
G= XXX%
T nam/nporp
M3m. kaHan: X
T= xxx °C
N3meput. kaHanbl
G:x tx p: X
\ P nam/nporp
M3m. kanan: X
OcTaHoB: XXX pP= x.X MMa
Cucrema: XXX
PucyHok [.2
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Cxewma yyeta «MATUCTPAIb»

MapameTpbl Cuct. N

MarucTtpanb
“y
G ma3m/nporp
G= XXX% \
T nam/nporp
M3m. kaHan: X
T= xxx °C
M3mepuT. kaHanbl
G:x tx p: X
P nam/nporp
M3m. kaHan: X
P= x.x MlMa
OcTaHoB: XXX
Cucrema: XXX
PucyHok .3
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Cxembl yyeta «[TOOAYA» n « OBPATKA»

Mapametpbl Cuct. N
Mopaya(O6paTka)
2!
nam/nporp
= xxX%
™ nam/nporp
M3m. kaHan: X
Tn= xxx °C
\
TO nam/nporp
M3m. kaHan: X
M3meput. kaHanbl TO = xxx °C
G:x tixx pixx I
\ PN n3m/nporp
M3m. kaHan: X
OcTaHoB: XXX P = +x MMa
Cwucrema: XXX / i
\ - PO nam/nporp
atl, °C XXX M3m. KkaHanm: X
PO = x.x MMa

PucyHok .4
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Cxema yueta «TYIMUKOBASA MBC»

Mapametpbl Cuct. N
Tynukosas 'BC

-
G nam/nporp
= xXx%
Tr n3m/nporp
M3m. kaHan: X
Tr= xxx °C
Vlémeplfn. KaHaJ'.IbI TX \|/|3Mmporp
G:x txx prxx MN3m. kaHan: X
\ Tx = xxx °C
[
OCTaHOB:. XXX Pr nam/nporp
Cucrema: XXX M3m. kaHan: X
\ Pr= x.x MMa
/
0,
4t °C XXX Px nam/nporp
N3m. kaHan: X
Px = x.x MMa
PucyHok 4.5
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Cxewmbl ydeta «MOAMNTKA HCO» n «MOANMUTKA NCTOYHUKA»

MapameTpbl Cuct. N
Mognutka HCO(MCTOYHMKA)

C \
G nam/nporp
G= Xxx% \
TO nam/nporp
M3m. kaHan: X
TO = xxx °C
Vlémeplfn. KaHaJ'.IbI Tx nam/nporp
Gix txx p:xx WNam. kaHan: X
\ Tx = xxx °C
OcTaHosB: XXX /
Cucrema: XXX PO uam/nporp
N3m. kaHan: X
\ PO = x.x MMa
7
0,
atd, °C XXX Px nam/nporp
N3m. kaHan: X
Px = x.x MMa
PucyHok 1.6
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Cxewma yuyeTa «[MTOOAYUA+P»

MapameTpbl Cuct. N

Mopava+P
\
Ghn nam/nporp
Gl= xXXX%
GO /
MamepuT. kaHanbl GO= MM n);())?xr;)
G:xx tixx p:xx
/ ™ nam/nporp
OcTtaHoB: XXX Mam. kaHan: X
Cucrema: XXX TN = xxx °C
0\ TO nam/nporp
4t °C XXX MaMm. kaHan: X
TO = xxx °C
PN nam/nporp
M3m. kanan: X
PO waw/mporp | P = x.X MMa
M3m. kaHan: X
PO = x.x MMa
PucyHok [.7
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Cxema yyeTta «OTKPbITAA»

MapameTpbl Cuct. N

WN3mepuT. kaHanbl
G:xx txxx p:xxx

/

Pexum paboTbl

XXXXXXXX

/

Mpn M2>M1:
Q=Q1/Q=Q1+Q2

l

OcTaHoB:
Cucrema:

XXX
XXX

\

latd, °C XXX

Px

Px =

nam/nporp
M3m. kaHan: X

x.x MIMa

OTkpbiTas
\
Gn n3m/nporp =
GlM= XXX %
GO nsm/nporp
GO= XXX %
N\
Tn n3m/nporp
M3Mm. kaHan: X
= xxx °C
TO n3m/nporp
M3Mm. kaHan: X
TO = xxx °C
Tx n3m/nporp
M3Mm. kaHan: X
Txa=x Txn=x°C
PN n3m/nporp
M3Mm. kaHan: X
PIM = x.x MlMa
PO nsm/nporp
N3Mm. kaHan: X
PO = x.x MlMa
PucyHok 1.8
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Cxema yyeTta «['BC LUUPKYTALNA»

MapameTpbl Cuct. N

'BC umpkynsuums

2

M3mepuT. kaHanbl
Gixx tixxx p:xxx

D,aT'“WlKVI NoTOoKa:
N

G1=xxx  G2=xxx

/

[MokasaTb aHepruo

G1 nam/nporp
G1= XXX%

\

G2 nam/nporp
J/J'A/HET G2= xXx%
OcTaHoB: XXX \
Cucrema: XXX T nam/nporp
\ M3m. kaHan: X
T1= xxx °C
P3 nam/nporp
N3m. kaHan: X
P3 = x.x MMa T2 nam/nporp
N M3m. kaHan: . X
P2 n3m/nporp T2= xxx_"C
M3m. kaHan: X
P2 = x.x MMNa T3 nam/nporp
M3m. kaHan: X
P1 nam/nporp Txa=x Txn=x°C
M3m. kaHan: X
P1= x.X MlMa
PucyHok .9
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Cxema yyeta «MCTOYHUK»

TeriocyeTynk, TeI0BbIYNCcInTe L TIM-206. PyKOBOACTBO 110 KC/lyaraLmm

MapameTpbl Cuct. N
McTouHnK
-
Gn nam/nporp
Ghn= xxX%
GO nam/nporp
GO= XXX%
AN
M3amepuT. kaHanbl Gn nam/nporp
G: xxx XXX p: XXX Gn= XXX%
Tn nam/nporp
N3m. kanan: X
TN= xxx °C
OcTaHoB: XXX
Cuctema: XXX
\ TO nam/nporp
~ M3m. kanan: X
4td, °C XXX TO = xxx °C
/
\ Tn nsm/nporp
Pn n3m/nporp M3m. kaHan: X
WN3m. kaHan: X Tn= xxx °C
Pn = x.x MlMa
PN nam/nporp
M3m. kanan: X
PO MmO | _lpn= xxMMa
3M. KaHan: X
PO = x.x MMa
PucyHok .10
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Cxewma yyeta «P-TNogaya+llogn.»

Mapametpsl Cuct. N
P-MNopaya + Moan.

“y

aGn n3m/nporp
Gn= XXx%
N3mepwuT. kaHanbl gg_ wam/nporo;;
G:xxx txx p:xx _ N X%
Gn nam/nporp
Gn= xXX%
OcTaHos: XXX
Cuctema: XXX Tn nam/nporp
Mam. kaHan: X
= xxx °C
4t °C XXX TO uam/nporp
Mam. kaHan: X
TO = xxx °C
PO nam/nporp PN uam/nporp
M3m. kanan: XL _dWam. kaHan: X
PO = x.x MMNa PM = x.x MMa

PucyHok .11

BHUMAHUE!!! INpwu pexume paboTtbl P-lNMogaya+ogn. kaHanbl
n3MepeHnst TemnepaTtypbl U N30LITOYHOIO AaBneHus B Tpybonposoae

noannUTKM He NCNOJIb3YHKTCA.

94

TeriocHeTymnk, TenI0BbIYncmTeslb TIM-206. PYKOBOACTBO 110 IKCI/lyaTtaLmm



Cxema yyeTa «Xonog»

MapameTpbl

Cuct. N
Xonoa

-

G nam/nporp

N3mepuT. kaHansbl
G:x tixx p:xx

/

OcTaHoB: XXX
Cuctema: XXX

\

[aTumk notoka:
NMOOAYA/OBPATKA

.

Atd, °C XXX

XXX%
n nam/nporp
M3m. kaHan: X
TN = xxx °C
TO nam/nporp
M3m. kaHan: X
TO = xxx °C
PN nam/nporp
M3m. kaHan: X
PM = x.x MMa
PO n3m/nporp
M3m. kaHan: X
PO = x.x MMa

PucyHok .12
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Cxema yyeTta «Tenno/Xonog»

MapameTtpbl Cuct.N

Tenno/Xonog
-
Gt nam/nporp
Gt= XXXx%
Gx nam/nporp
M3mepuT. KaHanbl Gx= xXX%
G:xx tixx p:xx
/ T1 nam/nporp
Mam. kaHan: X
OcrtaHos: XXX T = xxx °C
Cuctema: XXX |
T2 nam/nporp
M3m. kaHan: X
T2= xxx °C
[atuuk noToka: /
MOOAYA/OBPATKA P1 nsm/nporp
N3m. kaHan: X
\ P1= x.x MMa
Atd, °C xx | P2 usm/nporp
M3m. kaHan: X
P2 = x.x MMa

PucyHok .13
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Cxema yyeta «HCO»

Mapametpbl Cuct. N

PucyHok .14

HCO
“y
Gl nam/nporp
Ghn= xxX% N
MamepuT. kaHanbl / GO nam/nporp
G:xxx txxx p:Xxx GO= XxX%
/ Gn n3m/nporp
OcrtaHoB: XXX Gn= XXX%
Cuctema: XXX
I T nam/nporp
4td, °C XXX MN3m. kaHan: X
Tn= xxx °C
Px uam/nporp TO nam/nporp
W3m. kaHan: X W3am. kaHan: X
Px = x.X MMa T0= xxx "C
PO nam/nporp Tx VI3M./I'Ip0I’p
. M3m. kaHan: X
M3m. kaHan: X S Tx = °c
PO = x.x MMa | [PM nsm/nporp X= XXX
M3m. kaHan: X
PIM = x.x MlMa
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Cxema y4yeTa «TemnepaTtypa»

MapameTtpbl  Cuct. N
Temnepatypa
=
T nam/nporp
M3m. kaHan: X
T= xxx °C
( OcTaHoB: XXX
Cuctema: XXX

M3mepuT. kaHanbl
G: t x p: x

)

PucyHok .15
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NPUNOXEHUE E
Mopsapok paboTkbl MHTErpaTopoB TennocyeTynKa

Tabnuua E.1
[ § Bo3MoOXkHble koM6uHauum HC n TH, Mopsaok pa6oTbl
% E BO3HMKaMLME B CUCTEME yuyeTa WHTerpaTopos npu6opa ':I_: :

] Nuauka- =20
§ Ek 2 |.|V|;1 Ha| © E g
sz 2| s HKKM 84
S § TH | AT Gl Gt Aty g | = . . TGl | TGt | TAtl| MBB E: I

s S| 2 8 g ElE ¥ 'g

5 (<3 Ol F| F| | F 5

HeT HeT HeT HeT HeT + - + | + | - - - - - - -
HeT | HeT HeT ecTb HeT - - + | - - - - + - G 2
HeT | HeT ecTb ecTb HeT - -+ - -] - + - - Gl, GT 1,2
HeT | HeT ecTb ecTb ecTb - - + | -1-1- - - fti, Gt, 1,2,3
HeT | Her HeT HeT ecTb - - + | -1-1- - - + Atd 3
HeT | HeT ecTb HeT ecTb - -+ - -] - + - - Gl, Atd 1,3
HeT | Her ecTb HeT HeT - - + | -|-1- + - - Gl 1
e Het | Her HeT ectb ectb - S+ -] -] - - + - G*, atd 2,3
Q HeT | ecTb | HeT HeT HeT - S+ - -+ - - - nr 5
© HeT | ecTb HeT HeT ecTb - -+ -] -]+ - - - nr 5
eCcTb | HeT HeT HeT HeT - - + - + | - - - - Tex. H 4
ecTb | HeTr HeT ecTb HeT - - + | - [+ - - - - Tex. H 4
ecTb | Her ecTb ecTb HeT - - + -+ - - - - Tex. H 4
ecTb | HeT ecTb ecTb ecTb - - + - + - - - - Tex. H 4
ecTb | HeT HeT HeT ecTb - - + - + - - - - Tex. H 4
ecTb | Het ecTb HeT ecTb - - + | - |+ | - - - - Tex. H 4
eCcTb | HeT ecTb HeT HeT - - + - + - - - - Tex. H 4
eCcTb | HeT HeT ecTb ecTb - - + - + - - - - Tex. H 4
ecTb | ecTb HeT HeT HeT - - + - + - - - - Tex. H 4
HeT | Her HeT HeT HeT + -+ + ] -] - - - - - -
HeT | HeT HeT ecTb HeT - + | - - - + - GT 2
HeT | HeT ecTb ecTb HeT - + -1 -1- + - - Gl, GT 1,2
HeT | HeT ecTb ecTb ecTb - -+ -] -] - - - + fti, Gt, 1,2,3
HeT | HeT HeT HeT ecTb - -+ -] -] - - - + Atd 3
- HeT | HeT | ecTb HeT ecTb - S+ -] -] - + - - Gl, At 1,3
= HeT | HeT ecTb HeT HeT - + |+ |- - + - - Gl 1
HeT | Her HeT ecTb ecTb - S+ -] -] - - + - GT, At 2,3
HeT | ecTb HeT HeT HeT - -+ - + - - nr 5
HeT | ecTb HeT HeT ecTb - -+ -] -]+ - - - nr 5
ecTb | Her HeT HeT HeT - - + |-+ - - - - Tex. H 4
ecTb | Het HeT ecTb HeT - - + | - | + - - - Tex. H 4
ecTb | Het ecTb ecTb HeT - - + | - |+ | - - - - Tex. H 4
ecTb | Het ecTb ecTb ecTb - - + | - |+ | - - - - Tex. H 4
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ecTb | HeT HeT HeT ecTb - + |-+ - - - Tex. H 4
ecTb | Her ecTb HeT ecTb - + |-+ - - - Tex. H 4
ecTtb | Her ecTb HeT HeT + + | - - - Tex. H 4
ecTb | Her HeT ecTb ecTb - + |-+ - - - Tex. H 4
ecTb | ecTb HeT HeT HeT - + + | - - - Tex. H 4
Het | Her HeT HeT HeT + + |+ |- - - - - B
HeT | Her HeT ecTb HeT + + | + - - - GT 2
HeT | HeT ecTb ecTb HeT + + | + - - - Gl, GT 1,2
HeT | HeT ecTb ecTb ecTb + + |+ | - - - - Athi! Gh, 1,2,3
HeT | HeT HeT HeT ecTb + + |+ |- - - - Atd 3
HeT | HeT | ecTb HeT ecTb + + |+ |- - - - Gl, Atd 1,3
HeT | Her ecTb HeT HeT + + |+ | - - - Gl 1
HeT | Her HeT ecTb ecTb + + |+ |- - - - GT, Atd 2,3
HeT | ecTb HeT HeT HeT - + | - + - - nr 5
HeT | wer | ects | wer HeT ecTb + -] -+ - - nT 5
eCTb | Her HeT HeT HeT - + + | - - - Tex. H 4
eCTb | Her HeT eCTb HeT - + [ - | + - - Tex. H 4
eCcTb | HeT ecTb ecTb HeT - + - + - - Tex. H 4
ecTb | Her ecTb ecTb ecTb - + |- |+ | - - - Tex. H 4
eCTb | Her HeT HeT eCTb - + | - |+ ] - - - Tex. H 4
eCcTb | HeT ecTb HeT ecTb - + - + - - - Tex. H 4
eCTb | Her eCTb HeT HeT - + [ - |+ ] - - - Tex. H 4
eCcTb | HeT HeT ecTb ecTb - + - + - - - Tex. H 4
eCTb | ecTb HeT HeT HeT - + | - |+ ] - - Tex. H 4

GT 0<G<G/ At.

CMm. n.2.1.10

NpumeyaHus:
Mpy BK/IKOYEHHOM pEXMME OCTaHOBKM cuéTa «GT 0<G<GY At>» 1 OTCYTCTBYIOWEM pacxoae TEMNOHOCUTENA B cucTeMe
(G=0), 6yayT HakannMBaTLCA MHTerpaTopbl Tpab 1 THap, HelwTaTHas cuTyaums «G» (G<GJ - pacxoa MeHblue nopora)

peructpupoBatbes He 6yaerT;

nepeyeHb TEXHUYECKUX HEUCMPABHOCTEN N UX CUMBOJIOB yKa3aH B n.2.1.4;
«+> — UHTErpaTop BeAeT CYET C HaKOMMEHUEM, «=>» — UHTErpaTop OCTaHOBIEH;
npu OTKOYEHUW MUTaHUsI MHTerpaTop Tpab oCTaHaBAMBAETCS, MOC/e BKIOUEHUSI paccCUUTbIBAeTcs BpeMms npubopa B

BbIK/IIOYEHHOM COCTOSIHUM U NpubaBnseTcs K uHTerpatopy Tan;

Npu BK/IIOYEHUW/OTK/IIOYEHUM NUTAHUSA B apXMBe AaHHbIX GUKCUpyeTcs Koh 6 B vace, Koraa nutaHue OTKIYUAN U B
4yace, Korga nurtaHne BKIIKYNIIN.
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NMPUNOXEHUE U
HacTtpowka mogema
MNepen TeM, Kak NoAKAOYaTb MOAEM K TEMIOCUETUNKY, ero Heo6xoaMMo
HacTpouTb. [nd 3TOro Moaem nopkntyaetrca Kk K un 3anyckaertcs
nporpaMma «HacTtponka moaema» (ncnonHsembli dann
«ModemConfig.exe>»). BHewWwHW BuA NporpaMMmbl NpuUBEAEH Ha
puc. N.1.

b
[x

» HacTpoiika Mogema v2.02

| =) nopr: [comi

9600

MogknYnTECA

OTCaed HHATEEH

ABTo-HacTpoika
AETONOOHATHE!

1| sB.

1.5 R obotics
Fafele] o)

Sinnens S35

=
puc. 1.1
Ona nopknioyeHus Heobxoaumo ykasaTb COM nopT, K KOTOpOMY
NoAKJIH0YEH HacTpansaeMbli MozeM, " HaXaTb KHOMKY
«MoaxknounTbCa» .
B nporpamMmme npeaycMoTpeHa onunsa aBTOMaTMYEeCKoro

KOH(UIrypupoBaHms «ABTOMaTU4yeckas HacTpoika» (kHOMKM
«U.S.Robotics», «Acorp», «Siemens TC35») ana pasnuyHbiX
npoussoauMTenein MoaeMoB. B pexuMe aBTOMaTUYeCKOW HaCTPOWKM
BbIMOJSIHAOTCA cneaytowme AT KOMaHAabI:

AT&FO - 3arpys3ka ctaHgapTHoro npoduns 0;

ATSO0=x - YcTaHOBKa pexunma aBTonogHATUSA Tpybku;

ATEO - OTkNto4eHMe NOKasbHOro 3Xxa B KOMaHAHOM pexuMme;
ATF1 - OTk/It04EeHME 3Xa B pexuMe nepeaadun AaHHbIX;

ATYO - Bbi6op npodumnsa 0 kak No yMon4aHuto;

AT&WO - 3anucb HOBOro Npodusis B 3HEProHe3aBUCMMYO NaMsAThb.

—
o
fry
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BHumaHue: HaGop AT komaHz y pasHbiX Npov3BOAUTENEN MOXET OTnu4yaTbCs B
CBSI3W C OTCyTCTBMEM 06Liero ctaHgapTta. [aHHbli Habop komaHg npuBedéH Ans
MOAEMOB, Mpou3BoauTenem KoTopbix sensetcs komnaHua U.S.Robotics. [Npu
MCMOMb30BaHUM MOAEMOB APYrux npoussoauTenen Heobxoanmo ybeauTbcs B
COOTBETCTBMM KOMaHA Mogema npuseféHHoMy Habopy komaHd. Ecnu kakme-1o n3s
KOMaHA OTMMYalTCs, TO KOHUrypmpoBaHue TpebyeTcs NpoM3BECT B PYyYHOM
pexume.

[na BBOAa@ KOMaHAbl B PyYHOM pexunMme HeobXxoAMMO MOAKIOUUTLCS K
MoaeMy, HabpaTb ee B none komaHa (cM. puc. W.1) n HaxaTb Knasuwy
«Enter».

B nporpamMme TakXe MOXHO YyKasaTb 4YMCNO 3BOHKOB [0
aBToMaTMyeckoro oTBeTa (mone BBoaa <«ABTOonogHsaTuMe»). [locne
BbIMOIHEHUA  KOHMUIypupoBaHuUs  HeobxoAMMO  HaxaTb  KHOMKY
«OTCOEANHUTBLCA» U 3aKPbITb NPOrpaMmy.

Mocne koHbWrypuposaHus MoaeMa HeobXO0AMMO YCTaHOBUTbL B
TensocyeTumke ckopocTb obMeHa 9600 ans nHTepdeirica RS-232.

MoaeM nopkntoyaeTcsa K TennocyeTynky kKabenem ¢ pa3BoaKoM,
npuBeaeHHOM Ha puc. 1.2).

KOHT | CurHan
) 1
> 2 | RXD
3 | TXD
|: 4 |RTS
5 |cCTS
3 [].6_|DSR
PoseTtka HU-3 7 | GND
(k TennocyeTunKy) 8
9
KOHT| CUrHan 10
2 11
5]l [RXD >
12| GND 5
— 3 | ™D ”
15
16
17
PoseTtka HU-3 18
19
RO [ |1 L— 20 | DTR
GND [ 1|2 21
T™p 1|3 22 | RI
23
24
25

Bunka DB25-M
Puc. 1.2
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NMPUNOXEHUE K
OdononHutenbHble BO3MOXHoCcTU cxeMbl «OTKPbITAA»

B cxeme «OTKPbITAAA» peann3oBaHO HECKOSbKO AOMNOSHUTENbHbIX
BO3MOXHOCTEN, MO3BOJMIAIOWMNX BECTU KOPPEKTHbIA Yy4YeT B HETUMUYHbIX
cny4daax:

N3MepeHue peBepCMBHOIO pacxoaa

HC At npu pesepce He
perncrpupyercs

Nodarowuii
mpy6onposod

a

"oy Q0

- 5
Ty

XxonodHol 80061

Cxema «OTKPbITAAA» no3BossSieT BECTU Y4YET KOJIMYecTBa TErsoBOM
SHEeprun Kak Mnpu HOPMATMBHbLIX Harpyskax B CUCTeMe, Tak M B 4achl
NUKOBbLIX  Harpy3ok (6onbwon pasbop TennoHocuTens), Koraa
HanpasneHue ABMKEHUS TennoHocuTens B obpaTtHoM Tpybonposoae MOXeT
MU3MEHUTbCA Ha peBepcuBHoe (K notpebutento). Mpu aToM He TpebyeTtcs
nepeycrtaHasnueatb Al Ha o6bpaTHOM Tpybonposoae*.

N3MeHeHMe  HanpaBneHWs MoToKa  perucTpupyetrca  npubopom
aBTOMaTuyecku (MrHOBEHHbI pacxos B 06paTHOM TpybonpoBoAe HaunHaeT
WHANLMPOBATLCS CO 3HAKOM «=»),

OcobeHHOCTbIO paboThl Npu peBepce ABAsSeTCs To, YTO Macca (06bem)
TensIoHoCMTEeNs, NPoTEKLIero nNo noaatmuwemy n obpatHomy Tpybonposoay
CYMMUPYIOTCS B OAHOM MHTerpatope M1. VHTerpatop M2 B 3TOM cinydae
ocTaHoBneH (cM. Tabnuuy K.1).

Tabnuua K.1
HanpaBneHue MHTerpaTtop M1 MHTerpatop M2
notoka B 06paTHOM (macca TennoHocuTens, (macca TennoHocutens,
Tpy60onpoBoae OoTNyLWeHHOro notpebutento) BO3BpalLeHHOro notpebutenem)
OoT noTpebutens M1=Mn M2=Mo
K noTpebutento M1=Mn+|Mo]| M2-0
(peBepc noTtoka)

Mpumevanus:

M1 — macca TennoHOCUTENS, OTMYLLEHHOTO NOTPeGUTEnNto;

M2 — macca TennoHocuTens, BO3BpaLLeHHOro notpeburenem;

Mn — macca TennoHocuTensi, NPOTEKLLIEro No nofarwLlemy Tpyéonposoay;
Mo — macca TennoHocuTensi, NpoTekwero no o6patHomy Tpybonposoay.

* IamMepeHne peBepCMBHOMO pacxoAa BO3MOXHO TONbKO B MHAYKLMOHHOM KaHasne
2.
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Koppekuua pacuerta TenioBoi sHeprum npu M1<M2

Ecnu B cucteMe uckn4yeH noaMec, TO BCeraa AO/MHKHO BbINOSHATLCA
ycnosune: M1=M2.

OaHako, KaxAblh M3 [AaTUYMKOB M3MepsieT pacxod C MOrpeLlHoCTbio,
npeaensl KOTOPOM HOPMUPYKTCA. B CBA3M C 3TMM npu  OTCYTCTBUMU
Bogopasbopa (M1=M2) BO3MOXHA CuUTyaums, Korga MW3MEpeHHoe
3HayeHne maccol M2 npesbicnt M1, T.e. M1<M2.

B 3TOoM cnyyae 3HauveHMe Q2 B dopmyne pacyeta noTpebneHHom
TEN/0BOM 3HEPrMMN NPUHUMAET OTpULaTeSbHble 3HAUYEHNS:

Q = Q1+Q2 [Q1 = MM(hN-hO); Q2 = (MN-MO)(hO-hx)]

B cxeme «OTKPbITASA» npeaycMoTpeHa BO3MOXHOCTb A0 MOCTAHOBKU Ha
KOMMepuyeckuii y4yeT BblbpaTb dopmyny ana pacyeta Q npu M1<M2:

Q=Q1+Q2 v Q=Q1.

Q = Q1 (Q2 c oTpuuaTeNbHbIMK 3HAYEHUSMN HE YUYNTbIBAETCS)
nnm
Q = Q1+Q2 (Q2 yunTbiBaeTCs BCeraa).

MPUMEP. Tlo nokasaHuaM TenjocyeTymKka MoJslydeHbl chaeayrloume
3Ha4yeHuns:
npupaweHue M1=100T 3a OAMH 4ac, CpeaHe4YacoBOe 3HayeHue
TeMmnepaTypbl B nogatowem Tpybonposoae tn=90 °C, paBneHue
prn=0,9 Mfla;

npupaweHue M2=101 T 3a O0OAMH 4ac, cCpeaHe4YacoBOe 3HayeHue
TemnepaTypbl B o6patHoM TpybonpoBoge to=60 °C, paBneHue
prn=0,5 Mfla;

cpeaHevacoBoe 3HadyeHMe TemnepaTypbl B Tpybonposoae XB to=10 °C,
nasnenue pr=0,5 Mfla.

3HAYEeHUS SHTANbMNUINA:
hn = 90,20 kkan/kr;, ho = 60,09 kkasa/kr; hx = 10,17 kkasn/Kr.

3HauyeHns noTpebneHHOoM sHepruu:
Q1 = Mn(hn-ho) = 100(90,20 - 60,09) = 3,011 (l'kan);
Q2 = (Mn-Mo)(ho-hx) = (100-101)(60,09 - 10,17) = - 0,05 (l'kan).

npm Q = Q1 npn Q = Q1+Q2
Q = 3,011 lkan Q =3,011-0,05 = 2,961 lkan
Echn M1=M2, 1o pacdeT Bcerga Beaetca no dopmyne Q=Q1+Q2

(He3aBUCKMMO OT YCTaHOBNEHHOW hOpMYIbI).
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JleTHMe pexxnmbl paboTbl
B cnyyae, «korgpa ropsyas Boga nojaeTca  noTpebutento
HENOCPeACTBEHHO U3 CUCTEMbI oTonaeHus (Mo TYNMMKOBOW CXeMe) U B
nepuvog OTK/YeHUs oTonneHus (BecHa-oceHb) oAMH U3 TpybonpoBoaos
He MCnosb3yeTcs, ANna yyeTta MoryT 6biTb Mcnonb3oBaHbl pexumbl JIETO1
n JIETO2:

JIETO1. OrtTcyTtcTBYeT pacxohd B nojawwem Tpybonposoge.
PeBepcrBHoe ABWXEHune TenaoHocuTens B obpaTHOM
Tpybonposoae (k noTpebutenio).

Mo3BonsieT BecTM ydyeT TennoBoW 3Heprun cuctembl [BC npu
OTKJIIOYEHHOWM cucTeMe oTonsieHms (NIeTHMn nepuod). JaTumk pacxoia Ha
obpaTHOM TpybonpoBoae nepeycrtaHaBnuBaTtb He TpebyeTtcs. Mpn 3TOM Ha
nojawowem  TpybonpoBoge  MOryt  npoBOAUTBCA  PEMOHTHblE U
npodunakTnyeckme pabothbi.

MNMokasaHus AaTYMKOB, YCTAHOB/IEHHbLIX Ha MnojatoweM Tpybonpoeoae,
npu pacuyete NoTpebrIeHHON TENNOBOM SHEPTMM HE YUUTbLIBAKOTCS.

Lo

T —— ®dopmyna pacyeta noTpe6neHHon aHepruum:
TOM-104M
Q = |[MO|(hO-hx)
Hem pacxoda aft—— MM =|MO|
n tn pn-Gn- +
06 iii B (cueT BepeTcs TONbKO B TOM cfiyyae, koraa MO<0)
mpy6onpoeod i tlm po -G’o

Tpy6onp )
XxonodHoil 60dbi =

[

JIETO2. OTcyTCcTBYET pacxos B obpaTtHOM TpybonpoBsoae.

Mo3BonsieT BECTU y4eT TENSI0BOM aHeprun cuctemsl NBC no noaatowiemMy
TpybonpoBoay npu OTK/IOYEHHOW CUCTEME OTOonneHua (eTHUI nepuoa).
MNpu 3ToM Ha obpaTHOM TpybonpoBoAe MOryT MPOBOAUTBCS PEMOHTHbIE U
npodwunaktTnyeckme paboTbl.

MokasaHusl [aTYMKOB, YCTaHOBJIEHHbIX Ha o6paTHOM Tpy6onpoBoae,
npv pacuyete noTpe6ieHHON TENIOBOW 3HEPIrUN HE YUUTLIBAIOTCS.
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2y
A"“‘r(“" | E—
®dopmyna pacyeta noTpeb6rneHHoN aHepruum:

TOM-104M
1 Q = MM(hM-hx)

Modarowuii - —
mpy6onpogad n p“- Gn +
Hem pacxoda L
7\ t l to po ao
TpyGonposod ]
XosodHoll 600! =

tx

ABTO Ecnu Tpy6onpoBoabl 3anofiHeHbl, cucTeMa paboTaeT B 06bIYHOM
pexume (OCHOBHOW). Mpu OTCYTCTBMM TENIOHOCUTENS B OLHOM W3
Tpy6onposogos (Gl unu GO) cucteMa aBTOMaTMUYECKM MEPEK/OYAETCS B
COOTBETCTBYHOWMUN pexunm paboTtel (JIETO1 wnn JIETO2*).

Tekywmnii pexum pabotbl cuctembl (OCH., JIETO1 wnn JIETO2) npwu
yCTaHoBKe pexuma «ABTO» oTobpaxaeTcsa B paboyeM MeHI0 CUCTEMbI:

CUCTEMA N OCH.JETO1/NETO2
OTKpbITan

*

Mpn  wncnonb3oBaHum pexuma ABTO HeobxoguMo  YCTaHOBUTbL — MapameTpbl
KoHTponb nycton Tpy6sl G1__na n KoHtponb nyctou Tpy6sl G2__paa.
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NMPUNOXEHUE M
OnucaHue apxmBoOB COObITUN

B apxuBe cobbiTuii nNo cucrteme UKCUPYIOTCS MNOPSAKOBbIA HOMeEp
CcobbITNSA, BpEMS €ro BO3HMKHOBEHMS M OKOH4YaHus, TH n HC no kaxgomy
KaHany UW3MepeHus, PpeBepCUMBHOE  [ABWXEHWEe TenjoHocuTens B
Tpyb6onposoge.

CTpykTypa apxuBa cobbITUIl MO cMCTeMe NpeacTaBieHa Ha puc. M.1.

W Co6ibimun, chcrema et : : E

e Time THT  THG.. 1T Gmin  Gmax  del.. Peg...
24.08.2017 10:00:28 1+

24.08.2017 10:50:16 1-

24.08.2017 11:04:20 24

24.08.2017 11:38:18 g

24.08.2017 12:15:28 T1+

24.08.2017 12:15:56  T1-

24.08.2017 13:09:46 Gl+

24.08.2017 13:10:38 Gl-

[l B S I e SR TR SN L R o R

Puc. M.1

puMeyaHue:
rae «+» - BO3HWKHOBEHWE cobbiTus;
«=-» - OKOHYaHWe cobbITns.
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B apxmBe cobbituii no npubopy OUKCMPYIOTCS NOPSAKOBbLIM HOMeEp
cobblTMA, BpeMs ero BO3HWMKHOBEHUS W OKOHYaHWUSA, BKJIOYEHNE W
OTK/IIOYEHME 3NeKTponuTaHus, GakT M3MEeHEeHUs HaCTpoeK MOCpeACTBOM
HaXaTns KHOMKM «cnyxebHasa» (MeHio «O6wume HacTporikm npubopa»,
«HacTtpownkn nsMm. kaHanos», «MapameTtpbl Cnuct.1-6», HacTponkun Ethernet,
BpeMeHn), dakKT  MN3MEeHEeHUs KanmbpoBOYHbIX KO3 PULMEHTOB,
cpabaTbiBaHMe N OTKJIIOYEHWE CUTHanu3auum, cpabaTbiBaHWE AUCKPETHbIX
BbIXOA0B C yKa3aHWeM npuinHbl cpabatbiBaHUS.

CTpykTypa apxusa cobbiTnini no npnbopy npeacrtasfieHa Ha puc. M.2.

M Cofiimua, cheTema Nel

2 Tirme 3MEkn 3N ewkn  Hactp. ofw HacTtp, wam HacTp, CwcTl  HacTp. CucT2
08.09.2017 15:22:52 +

08.09.2017 15:23:12 +

08.09.2017 15:23:17

08.09.2017 15:23:18

08.09.2017 15:23:24 +
08.09.2017 15:23:27 -
08.09.2017 15:23:34 +
08.09.2017 15:23:42 !
9 08.09.2017 15:23:43 !
10 08.09.2017 15:23:48 -
11 08.09,2017 15:23:49

12 08.09.2017 15:23:50

== = N I VR

13 08.09.2017 15:23:53 +
14 08.09.2017 15:23:55 -
15 08.09.2017 15:23:56 +

16 08.09.2017 15:23:57 -
17 08.09.2017 15:23:59
18 08.09.2017 15:24:00
19 08.09.2017 15:24:01
20 08.09.2017 15:24:04

Puc. M.2

MpumeyaHne:
roe «+» - BO3HMKHOBEHME cobbITuS;
«-» - OKOH4YaHue cobbITnS.
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NPUNOXEHUE H
BenomMocTb yyeTa napameTpoB TennonotpedneHus

MporpaMMa u4TeHusa cTaTucTukyn StatlOx nossonseT chopMupoBaTb

otyeT paboTbl CUCTEMbI TeMnSIOCHabXeHUS B BUAE 4YACOBOW, CYTOYHOM U
MecsYHOW BeAOMOCTEN yyeTa napaMeTpoB TensonoTpebneHus.

MpumMep HOpMUPOBaHNS CpeaHEYaCOBON BEAOMOCTU yyeTa NapaMeTpoB

TennonoTpebneHus npeacraBneH Ha puc. M.3.

Gmin, = Ky Frnax
Twun TennocY&TynKa T3M-104M ar My Gmax, M nivmn KMy
Homep Tennocy&TynKa: 20400001 | 1 3z 0,062 250 — —
Homep aGoHenTa
AOpEc YCTAHOBKK:
Cuctema 2 OGpaTka Q =M(hn - hao)

BenoMocTs y4&Ta NapaMeTpoe TENMNoNoTpesneHna.
C pegHeYacoBble CTartTnCTiHecKkne NQaHHbIe.
25.07.17

SHepruAa Macca, T Temnepartypa, “C Naenexwe, MMa HapaGoTka
Q, Mo Mxe t tn P Fn THap, 4

01:00 — — — — — — — —
02:00 — — — — — — — —
03:00 — — — — — — — —
04:00 — — - — — — — —
05:00 — — — — — — — —
06:00 — — — — — — — —
07:00 — — — — — — — —
08:00 — — — — — — — —
09:00 -— -— -— -— -— -— -— -—
10:00 — — — — — — — —
11:00 -— -— — — — — —_
12:00 -— -— -— -— -— -— -—

BpemAa OwnGkK

3|4 (3

o= [;

w|w

WToro: 2,14 56,58 113,86 10 0,90 0,50 38
dT= 8,92
OBwee epema paboTel 40 = THap+ Tmin+ Tmax+ Tdt+ TrexH
TENNOCKCTEMBI, 4aC 40 = 3.8 0.0 0.0 0.0 02
Konwyecteo Q= QTic+ arnin + Qamax + Qow. + Qr/e + QCaH.YT.
Tenna, MO 2,14
Ha 12:00 Ha 16:00 PeayneTtar aa
25.07.17 25.07.17 nepuog
KonuuecTeo TennoTthl, [0 0,00 2,14 2,14
Pacxon TennoHocuTens Mxe, T 0,00 56,58 56,58
Bpema HapaGoTkW, 4 0,0 2,8 2,8
BpemA HepaBoTel THep = Tmax + Tmin + Tdt+ TTexH, 4 0.2

MoKa3zaHWA WHTerpaTopoe

(") - NapaMeTphbl B PACYETE MTOTOBLIX 3HAUSHWA HE YUMTEIBAKDTCA (pPAGoTa B0 BEHEWTATHOM PEXWME NONHEIA Yac)
(#) - NnapameTpel B pacyéTe MTOTOBLIX 3HAYEHWA YUMTEIEAIOTCA TONEKD 33 BpemA padoTel B WUTATHOM peXxnMe

OWWEKA 1 - pAcXod MeHBLWE MUHMMANEHOTO oWWGKa 2 - pacxod GonbWe MAKCUMANEHOTD
OWWEKA 3 - PA3HOCTE TEMMNEPATYD MEHBWE MUHWMANEHOR OWMEKA 4 - TEXHWUECKAA HEWCMNPABHOCTE
OWWEKA 5 - OTCYTCTEWE TENNOHOCHTENA B TPYGONpOBOOE OWWGKA & - OTCYTCTEWE 3MNEKTPOMUTAHWA

MpencTaeuTent aG0HEHTa MpencTaeuTenkE TENNOCETH

Puc. M.3
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MpuMep ©GOPMUPOBaAHUS CYTOYHOM BEAOMOCTM YyuyeTa MapaMeTpoB
TensonoTpebaeHns npeacrasneH Ha puc. M.4,

av Gmin, | Gmax, Ky Fmax
THA TENNOCYETYMKA: T3M-104M M3y MY nfumn. Ky,
Homep TennocYETuMKa: 20499999 \ 1 50 0,157 63,0 — —
Homep afioHeHTa d [ 2 40 0,100 40,0 — —
ANpPEC YCTAHOBKN: d
Cucrema 1 BC ¢ unpkynaumnei Q = Mnihn - hx) - Motho - hx)
BenomocTe y4ETa NnapaMeTpos TENNONoTpebneHns.
CTATMCTHHECKNE [aHHbIE
c 24.08.2017 no 24.08.2017
SHeprua Macca, T TemnepaTypa, °C Aaenexne, MNa Bpema
A | ryan Mn Mo Mn-Mo tn to tx Pn po | Hapal.
- + HAp, 4
24.08 14,88 2180 148,0 — 72,00 10852 58,07 10,16 0,81 0.51 4,69
1Toro: 14,88 2180 1460 0.0 720 108,52 56,07 10,16 081 051 489
WToro: 0.00 0.0 0.0 0.0 0.0 — — — — — 0.00
WToro: 0.00 0.0 0.0 0.0 0.0 — — — — — 0.00
Utoro: 0,00 0.0 0.0 0,0 0.0 — — — — — 0,00
Wroro 0,00 0,0 0,0 0,0 0,0 — — — — — 0,00
Wroro: 14,88 218,0 145,0 0,0 72,0 108,52 10,16 0,91 0,51 49
dr= 52,45
0Ofuwes Bpema padoTel TENNOCHCTEMEI, U [ 240 = THap,u+Tmax y+Tmin,u+ Tdtu+ TrexHu
| 240 = 49 0.0 0,0 0.0 19.1
KonwuecTeo Q= QTic+ Qmin + Qmax+ Gow. .+ Qe+ QcaHyT
Tenna, Mkan 14,88
Ha 24:00 Ha 24:00 FeayneTar aa Ha 02:00
MoKa3aHWA MHTErpaTopoe
patap 23.08.2017 24.08.2017 nepuog 25.08.2017
KonuuecTeo TennoTsl, Ckan 0,00 14,88 14,88 16,71
Pacxog TennoHocuTena Mn, T 0.0 218.0 218,0 2497
Pacxog TennoHocuTena Mo, T 0.0 146,0 146,0 1743
Bpema HapaBoTkn, 4 0.0 49 4.9 57
Bpema HepaloTel THep = Tmax + Tmin + Tdt + TTexH, 4 191
MpencraenTents adoHeHTa MpeOcTaenTens TENNOCETH
Puc. M.4
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NMPUNOXEHUE N
Mopaynu pacwmpeHus Tennocyétynka TOM-206

Moaynm nepenaumv aaHHbiX LTE n NB-IoT

WHAVKOUNSA BKA, DT OHUS WHOMKOUMS COCTOAHMS CeTu
— N
E= =
A2 - &
L]
[@XOXOXO)

©

\_c/10T SIM-KkopTh

Puc. N.3

Moaynb ycTaHaBnmBaeTcs B cnoT M Tennocyétunka TOM-206 (Puc.
B.1). YcTaHoBKa ocywecTtensercsa no 3akasy (cm. NMPUJTOXEHUE A) Tonbko
B YC/IOBUSIX NPeaAnpusaTUS-N3roToBuTens.

MocpeacTBOM OMUMOHANBHOTO MOAYNSA TEMNOCYETYUMK MOXeT 6biTb
NOAKJIIYEH K ceT MOobubHOro onepartopa:

e FDD-GSM: 2100MIuy(B1) /1800MIu(B3) /2600MIu(B7)
/900MIy(B8) /800MIu(B20)

e UMTS/HSDPA/HSPA+: 2100MINy(B1)/900MINu(B8)

¢ GSM/GPRS/EDGE: 900/1800MI'y,

BHUMAHME!!! T[lepea wncnonb3oBaHWMeM Moayns  Heobxoammo
MPOBEPUTb 30HY MOKPbITUS MOH6MABLHOrO onepatopa Mo MEeCTy YCTaHOBKMU
Ten0C4YETUNKA, a B cnydae NMPUMeHeHns MoAayns NB-IoT
COOTBeTCTBYOLW AN TexHonoruns nepegaun DaHHbIX AO0JKHa
noaaepXxmBaTbcst MOOGUIbHBIM OMepaTopoM

LTE-moaynb MoxeT pabotaTe B ABYyX pexuMax W nNo3BoaseTr
OpraHmsoBaTb KaK TMpsIMOE CUYMTbIBAHWE [aHHbIX C TenjocYéTynka
nocpeacTBOM NporpamMmbl YTEHNSA cTaTUCTUKKM Stat10x (Heobxoanma ycnyra
onepartopa no cratudyeckomy IP-agpecy), Tak n nepegady AaHHbIX Ha CanT
infoteplo.by (n.7.5.3) uyepe3 WHTepHeT (cTaTuyeckmin IP-agpec He
TpebyeTcs).

ObmeH pgaHHbIMM  4epe3 Moaynb LTE  ocyuwecrtBnserca no
nponpuveTapHoOMy nNpoTOKoNy obmeHa cobcTBeHHOM pa3paboTku wam no
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npotokony MODBUS. Bbibop npoTokona obmeHa onpepensieTca ¢hopMon
NoJIY4EeHHOro TenIoCHYETYMKOM 3anpoca Ha nepegadvy AaHHbiX. OnucaHue
nponpueTapHoro npoTokosaa obMeHa n perncrtpos MODBUS focTtynHoO Ha
canTe www.arvas.by

MutaHune moaynsa LTE ocywectBnsetrca oT MBB Tennocuétumka, npu
3TOM CaM TenJoCcYéTUMK A0/KEH 6bITb 3annTaH OT BHELIHEro UCTOYHMKaA.
MNpu pabote Tennocyétymka OT BCTPOeHHON 6aTtapen m™oaynb LTE
aBTOMATM4YeCKN OTKIYaeTCs.

NB-IoT-Moaynb nepepaet pgaHHble Ha cepsep infoteplo.by B
aBTOMATMYeCKOM pexumMme C 3ajaHHbIMM  uHTepBanamum  obmeHa.
PekoMeHpoOBaHHbI MHTepBan obmeHa - 1 pa3 B cyTku. Moaynb paboTtaer
KakK Mpu HanMyMuM BHELIHEro NuUTaHus TenaocyéTtumka, Tak u npu paboTte
OT BCTPOEHHOW H6aTapewu.

Mocne MoOHTaxa Tena0CYETUYMKA, OCHALWEHHOro MoAynieM, Heobxoanmo
MOAKJIIOUYUTD aHTEHHY, BXOASLY B KOMMAEKT nocTtaBku npubopa. M'He3ao
ONS NOoAK/IOYEHUS pacnosioXXeHO Ha BepxHen cTeHke VBB, KOHCTpyKuus
pazbemMa He TpebyeT nNpUMEeHeHUs Kakoro-mbo WHCTpyMeHTa Ans
noAaKAYeHNa. AHTEHHA OCHalleHa NpucoeanHuTeNbHbIM Kabenem AnnHom
3M. AHTEHHY peKOMeHAYyeTCs YCTaHOBWUTb B MecTe Hambonee CUIbLHOIO
curHana MobunbHOM ceTu B TEMJOBOM MYHKTE. YpPOBEHb CUrHana cetu
MOXHO KOHTpPO/IMpOBaTb Yepe3 MeH Ternocyétumka (n.7.4.2, «Crartyc
NOAKNIOYEHUNA > )

B nepxatens Moaynss [Ao/MkHa ObITb ycTaHoBneHa SIM-kapTta
MO6MABHOrO ornepatopa C aKTMBHOM ycnyron «lepepada paHHbIX» AN
paboTbl 4yepe3 cepBep, AOMOAHUTENBbHO C ycnyron «Cratuyeckun IP-
aapec» ans npsMoro noaksatodeHus, ¢ Tapudom NB-IoT ansa moayns NB-
IoT.

HacTpoiika napamMeTpoB CBSI3M  OCYLIECTB/ISIETCS B  pexume
«HacTtpownku» (n.7.4.2)
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