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BBEAEHME

Hactosiwee pykoBOACTBO MO 3KChjyaTauuMm npefHasHa4vyeHo Ans
O3HAKOMMEHUS C MpUHUMMAOM paboTbl, YCTPOMCTBOM, KOHCTPyKUMEN U
npasunamyM  sKcnayataumu  Tensocyetymka TOM-206 (panee -
TennocyeTunk mnu npubop) u Tennosblumcnutens TOM-206 (panee -
BblUMCNTESND).

Mepen HayanoMm 3KCnlyaTaumu TenaoCYeTYMKa W BblYUCIUTENS
Heo6xoAMMO BHMMATENbHO 03HAKOMUTbLCS C NAcCNOpPTOM U PYKOBOACTBOM MO
aKcnayaTaumu.

B pykoBoacTBe nO 3KCnayaTauuuM npuBeAeHO OnucaHue BCeX
(YHKUMOHaNbHbIX BO3MOXHOCTEN TensiocyeTynka U BblMMCAUTENS.
@OYyHKUMOHANbHbIE ~ BO3MOXHOCTM  KOHKPETHOro  Terjiocyetumka W
BbIUMCNUTENS OMNpeaensaTcsa KapToM 3akasa, 3anosIHAeMON 3aKa3umkoMm
npu nokynke (cM. npunoxeHne A). Takmm o06pa3oM, HeKOTOpble
YHKLUMOHaNbHbIE BO3MOXHOCTU, OMWCaHHble B AAaHHOM PYKOBOACTBE, B
BalweM TennocyeTumke n BblUNCIIUTENE MOMYT OTCYTCTBOBaTb.

B pykoBoACTBE TMPWHATbI Creaylolue TepMUHbl, COKpalleHus W
yCnoBHble 0603HaYeHns:

AN - patunMk NoToKa;

DN - HOMWHanbHbIN gnametp AM;

TC - nsmepuTtenbHblit NnpeobpasoBaTenb TeMnepaTypbl;

AOWNA - nameputenbHbii npeobpasoBaTenib U36bITOYHOIO AABNEHUS;

gi - MMHUMaNbHOE 3HayYyeHWe pacxofa, Bblle KOTOPOro TemnsocyeTynk
[OomKeH PYyHKUMOHNPOBaTb 6€3 npeBblleHns MaKCUManbHOM A0NYyCKaeMomn
MOrpeLwHocTy;

Jp - MaKkcuMManbHOe 3HayeHue pacxoja, Npu KOTOPOM TerocHeTUMK
OOJXEeH HenpepbiBHO PYHKLUMOHUPOBaAThL 6€3 npeBbileHns MaKCUMManbHOM
[OMnyCcKaeMol NorpeLwHocTu;

AOmin - MUHUMaANbHOE 3HaYeHNe pa3HOCTN TeMNepaTyp, Bblle KOTOPOro
TennocyeTumnK AOoKeH (YHKLUMOHMPOBATb 6e3 npeBbileHNS
MaKCUMasibHOW A0MyCKaeMol MorpewHocTy;

AO@max - MaKCMManbHOe 3HayeHue pa3HOCTK TemMnepaTyp, NPy KOTOPOM
TennocyeTumnK OOKEH PYHKUMOHMpPOBaTb 6e3 npeBblWeHns
MaKCMMasbHOM [OMyCKaeMon NOrpewwHoCT Mpu BEPXHEM npegene
TensI0BOM MOLLHOCTH;

HC - HewrTaTHas cutyaumsa (cuTyauums, obycnoBneHHas BbIXOAOM 3a
YCTaHOBJ/IEHHbIE MNpeaesibl CieAyWwmnx napamMeTpos: pacxoga B O4HOM M3
KaHasioB MKW pa3HOCTU TeMnepaTyp Mexay Tpybonposoaamm);

TH - TexHudeckass HeucnpaBHOCTb (OTKNOHEHWE pexuMma paboTbl
npnbopa OT 3a4aHHOro, Bbi3BaHHOE ero HemcrnpaBHOCTb, O6pPbIBOM MK
KOPOTKWM 3aMblKaHWeM ninHui cesasm ¢ TC nnm AN);

MK - IBM coBMeCTMMbI/ NepCOHanbHbIA KOMNbLIOTEP;

Cucrtema TensionotTpebsieHUss - KOMMAEKC TenJouMCnosib3yoLWwmx
YCTaHOBOK C coeAMHUTENbHbIMX TpybonpoBogaMm nam TeNSI0BbIMU CETAMMU;
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Cucrtema TennocHabXeHUs - COBOKYMHOCTb B3aWMOCBSA3aHHbIX
WCTOYHMKOB  TEMnOBOM  3HEpruu, TennoBblX CeTeh U CUCTeM
TennonotTpebneHus;

Cxema yuyeta - cxemaTtumdeckoe nsobpaxeHue CUCTEMBI
TennonotpebneHns B Mecte yCTaHOBKM TenjaocyeTymnka.

Bxoabl npusHakoB wnu WUBC (MHbDOPMaUMOHHbIA BXOAHOM
CUrHan) — BXxoAbl TEMJ0BbIYMCAUTENS, NPeAHa3HAYEHHbIE A4715 NOyYeHUS
nHdopMaunmn o pexunmax paboTbl 4aTYMKOB NOTOKaA

MN3roToBuTENb OCTaBASIET 3a CO60OM MpaBO BHOCUTb B KOHCTPYKLMIO U
CXeMy TenJioCYeTYMKa U BbIYUCIUTENS W3MEHEHWUS HeMpUHUUMNANbHOro
xapakTepa 6e3 oTpaxeHust UX B pYKOBOACTBE.
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1 HABHAYEHME U OBJIACTb NPUMEHEHUA

TennocyeTunk  npegHasHayeH AN U3MEPEHUsl,  BblYUCNEHUS,
MHAMKAUUM W pernctpaumMm B cUcTeMax TeMNoCHabXeHusl, ropsyero u
X0/104HOro BOAOCHabXeHus:

B cpepe 3akoHOAATE/IbHOW METPONOrUM:

- 3HayeHur noTpebneHHoro (OTMNYLWEHHOr0) KOAMYECTBa TEMJIOBOMN
3Hepruu;

- obbemMa n Maccbl TENNOHOCUTENS, XOOAHOM M ropsiyer Boabl (AaTumk
noToka OOSIKEH COOTBETCTBOBATb TpeboBaHuaM THIA,
pPacrnpoCTpaHSAIOLWMMCS Ha CYETYNKM XOJIOAHOM U Fropsiuer Boabl);

BHe cdepbl 3aKOHOAATETbHOM METPOJIOrUN:

- 3HayeHun noTpebneHHoro (OTMNYLWEHHOro) KOAu4yecTBa TEnJoBOM
3Hepruu;

- obbeMa M Maccbl TEMNJIOHOCUTENS, XONIOAHOM M ropsiuel Boabl;

- TeMnepaTtyp, AaBNEHUA U APYrMX NapaMeTpoB.

Boluncnutens  npegHasHayeH  ANS MPUMEHEHMS B COCTaBe
KOMOMHMPOBAHHOIO TenjiocyeTYnKa W BbIMOAHAET npeobpasoBaHue
BXOAHbIX CUFHaNoOB OT AaTyMKOB MOTOKa, TemnepaTyp M M36bITOYHOro
AaBneHus.

TennocyeTynkn  MOryt 6blTb  MCNONb30BaHbl  ANA  CO34AHMSA
aBTOMATU3NPOBAHHbIX CUCTEM KOHTPOJISi, Y4YeTa W peryimpoBaHus
KONM4YecTBa TEMSI0OBO SHEPTUM.

TennocyeTtunk cooTteeTcTBYeT TpeboBaHmam TOCT ISO 4064-1-2017 wm
MOXeT MCNOosb30BaThCs B chepe 3akoHoAaTeIbHOM MeTPOoIornun 48 ydeTta
obbeMa M Macchbl TensioHocMTENs (XOA0AHON WM ropsiyert BoAbl), B Ciay4dam
COOTBETCTBUS TMPUMEHSIEMbIX B €ro CcocTaBe [aT4yMKOB MOTOKa,
COOTBETCTBYHOWMNX TpeboBaHusaM THIA, pacnpocTpaHslowMMcs Ha
CUETUYMKWN XONOAHOW N ropsiuen BoAbl.

O6nactm npuMeHeHus: TenaoBble MYHKTbl XWbIX U 06LWEeCTBEeHHbIX
30aHMN  C  3aKpbITOM  WAWM  OTKPbITOM CXeMOoM  TensiocHabxeHus,
aBTOMATU3NPOBAHHbIE CUCTEMbl YyeTa W KOHTPOJS TEXHOOMMYECKUX
MpoLEeccoB, opraHmM3auns NpoBOAHbIX U 6ecnpoBOAHbIX MHHOPMALIMOHHbIX
ceten cbopa AaHHbIX.

2 ONMUCAHMUE

TennocyeTunk  aBNseTcs  KOMOMHUMPOBaHHbLIM,  MHOrOKaHasbHbIM,
MHOrOYyHKLUMOHaIbHbIM MWUKPOMNPOLIECCOPHbIM yCTPONCTBOM co
BCTPOEHHbIM LN PO-6yKBEHHBIM NHAMKATOPOM.

TennocyeTynK NO3BONSET OPraHM30BaTb YYET KOJMYEeCTBa TensioBOM
3HeprMm Kak B OAHOM, TaKk W B HeCKONbkuxX (A0 LWeCcTu) cuctemax
TennonotpebneHuns (TennocHabXeHUsa) U/MnNn yyeTta BOAbI.

MakcuManbHOe 4YMC0 CUCTEM OrpaHUYEHO YUC/IOM M3MEPUTESTbHbIX
KaHasnoB obbema n TemnepaTtypbl TEMOHOCUTENS.
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Ons kaxaon cmcteMbl TensionoTpebnenns (TensocHabXXeHUs) B pexume
KOH(MUrypmpoBaHust BblbMpaeTca cxema ydyeta (cMm. Tabnuuy 2.4).
KoHdurypupoBaHne npoBoaMTCs NpU MyCKO-HanaAo4dHbix paboTtax Ao
NOCTaHOBKM Npnbopa Ha KOMMepPYECKUn yJerT.

TennocyeTynKM U3roTaBNMBAOTCA B HECKONbKUX MoauduKaumnsax,
OT/IMYAIOLMXCSA  UYMCIOM  U3MepUTENbHbIX KaHanos. B Tabnuue 2.1
npueeaeHa CBSA3b Mexay Moaumdukaumen TenjocyeTymka M KoJn4yecTBoM
M3MepUTENbHbIX KaHaNoB.

Moagundurkaumsa TennocyeTynMka YyKasblBaeTCsl B KapTe 3akasa
(cM. npunoxeHune A).

Tabnuua 2.1 - Moandukaumm TeNJ10CHETYMKOB

MakcuMManbHO BO3MOXHOE YMCI0 N3MEPUTESNbHbIX
Moaundukauns KaHanoB
06bem TeMnepaTtypa HasneHue
TOM-206-2 2 3 2
TOM-206-6 6 6 6

Tunbl COCTaBHbIX 3/1EMEHTOB TernJocyYeTyMKa npuBedeHbl B Tabnuuax
2.5-2.8.

3HaYeHUsI U3MEPSIEMbIX, BbIYMCISAEMbIX M YCTAHOBOYHbIX MapamMeTpoB
WHAMUMPYIOTCS Ha ABYXCTPOYHOM undpo-6yKBEHHOM
XXUAKOKPUCTANIMYECKOM UHAMKATOPe, YCTAHOBJIEHHOM Ha nepefHel
naHenun BbluncnuTens. Bolbop MHANLMPYEMbIX NapaMeTpoB NPOM3BOAMTCS
HaXxaTWeM KHOMOK, HaXOASLWMXCA Ha nepeaHei naHenu Bbluucnutens. Ha
nepefHer NaHenu BbIYMCIIUTENS TaK XX€ pa3MelleHbl TPU CBETOANOAHbLIX
uHaMKaTopa paboTbl TennocyeTymKa.

O6MeH AaHHbBIMU C TEMOCYETYMKOM NMPON3BOAUTCS Yepe3 MHTepdencol
RS-232C, RS-485 u USB.
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2.1 TexHUYECKMNEe XapaKTepUCTUKH

2.1.1 TennocyeTymk obecneymBaerT:
U3MEepeHne U MHANKALMIO:

- obbema V, M3, 1 Maccel M, T, TennoHocuTens (XONoA4HON U ropsivel
BOAbl), NPOTEKLWMX Mo TpybonpoBoaaM, Ha KOTOPbIX ycTaHoBneHbl Al1;

- Tekywwux Temnepatyp t, °C, TennoHocuTensa B TpybonpoBoaax, Ha
KOTOpPbIX YCTaHoBseHbl TC;

- Tekyuwero unsbbiTouHOro gasneHms P, MlMa, B TpybonpoBoaax, Ha
KOTOpbIX ycTaHoBneHbl AN;

- TeKylero BpeMeHu (C yKaszaHMEM 4acoB, MUHYT, CeKyHA), AaTbl (C
yKasaHueM uymcna, Mecsiua, roga) u aHsa Heaenu;
BbIYUC/IEHUE U MHAUKALMUIO:

- TEeKYWMX 3HaYeHui obbemMHoro Gy, M3/4y, pacxoga TensoHoCUTens
(xonoagHom mn ropsyen Boabl) B TpybornpoBoaax, Ha KOTOPbIX YCTaHOBJ/IEHbI

an;
- TeKyWMX 3HauyeHun MaccoBoro Gy, T/4, pacxoga TensoHocUTens
(xonoaHom mn ropsivyen Boabl) B TpybornpoBoaax, Ha KOTOPbIX YCTaHOB/EHbI

an;
- Tekylien pasHocTtu Temnepatyp At, °C, B TpybonpoBsoaax;
BblUMC/IeHNe, MHAUKALMIO U HaKOoNJIeHUe C HapacTallWMM UTOFoOM:
- noTtpebneHHoro (OTMyLEHHOro) KonmM4yecTBa TEMJIOBOM 3Heprun Q
[Fkan], [MBT-u], [FOx];
B peXuMme ocTaHoBa cyeTa no At :

. KOJIMYECTBO TEMNIOBOM 3SHEprumM, m3pacxogoBaHHOe 3a
nepuo AeNCTBUS HewTaTHbIX CuTyauum Que [Fkan], [MBT1u],
[rAx];

o KOJIMYECTBO TEMJIOBOW 3HEPrum, notpebneHHoe 3a nepuog,
paboTbl Nnpnbopa B WTAaTHOM pexunme Qus [[kan], [MBT-u], [FOx];

e  CyMMapHoOe KOJIMYEeCTBO TEMN/I0BOM 3HEPTrUKN, NOTPebieHHoe
cUcTeMOM 3a nepuos paboTbl B LITAaTHOM pexuMe WU Nepuos
OENCTBUS HELWTATHbIX cuTyaumnin Qy [Mkan], [MBTu], [FOXx];

- obbema V, M3, N Macchl M, T, TennoHocuTensa (XONoAHOW U ropsiuen
BOAbI), NpOTeKLero no TpybonpoBoaaM, Ha KOTOPbIX yCTaHoBAeHbI Al1;

- Tpas - BpeMeHn paboTbl npubopa npu NogaHHOM NUTAHUN [U:IMUH];

- Tuap - BpeMeHu paboTbl npubopa 6e3 o0CTaHOBKM cyeTa C
HapacTalwmM UTOrOM [UY:MUH];

- T - BpeMeHu paboTbl npnbopa npu Hannumu TH [4:MuH];

- T:Atl, T:GT, T:G! - BpemeHun paboTbl oTAenbHO Mo kaxaon HC
[4:MuH];
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- Ton - BDEMEHM OTCYTCTBUA 3/IEKTPOMNUTAHUSA [U:MUH];

- Tnr - BDEMEHM OTCYTCTBMS TENJOHOCUTENA B Tpybonposoae (nycTas
Tpyba) [Y:MuH];

- Tpes - BPEMEHWN PEBEPCMBHOINO 3HAYEHUS TEMIOHOCUTENS B 06paTHOM
Tpybonposoae [4:MUH];

- apxvBa [aHHbIX;
coxpaHeHue B SHeproHe3aBUCUMMOK NaMaTh (perucrpauuio):

- noTtpebneHHoro (OTNYLWEHHOro) KosMyecTBa TEMJIOBON 3HEeprum 3a
Kaxabii yac (cytku, mecsu) Q [Fkan], [MBT-u], [FOXx];

- obbeMma V, M3, N Maccbl M, T, TennoHocuTens (XONoAHOW N ropsaden
BOZbl), MPOTEKLUEro 3a Kaxabl Yac (CyTkn, Mmecsy) rno Tpybonposoaam, Ha
KOTOpbIX YCTaHoBMeHbl A1;

- CpefHevyacoBblX U CpefHeCyTO4YHbIX 3HayeHun TemnepaTtyp t, °C,
TennoHocuTens B Tpybonposojax;

- CpeaHevyacoBbIX U CpeAHeCYTOYHbIX 3Ha4dyeHun TemnepaTypsbl t, °C,
Hapy>XHOro BO3AyXa;

- CcpeaHevyacoBOM U CcpeaHecyTOYHOM pa3HoCTM TemnepaTtyp At, °C, B
Tpybonposoaax;

- YacoBblX W CYTOYHbIX M3MepsieMblX (MAXM MNpPOrpamMMUpPyeEMbIX)
cpefHeapudMeTnYecKnx 3HaYeHUN N36bITOYHOrO AaBneHus B
Tpyb6onposogax P, MMMa;

- BpeMeHM paboTbl NpU  TMOAAHHOM  HAMpPSHXKEHUMU  MNUTaHUA
Tpas [Y:MUH];

- BpeMeHu paboTbl B LWTATHOM peXuMe Tuap [4:MUH] (Bpems
HapaboTkn);

- BpeMeHu paboTtbl T Nnpubopa npu Hannumm TH [4:MuH];

- koaoB Bo3HuKatowmx HC un (nnn) TH;

- BpemeHu paboTsl (T:Atd, T:GT, T:Gl) no kaxaoi HC [u:MuH];

- BPEeMeHM OTCYyTCTBUA TennoHocuTens B Tpybonposoae Tur [U:iMUH];
- BpeMeHU Tsn [U:MUH] OTCYTCTBUSA INEKTPOMNUTAHMS;

- BPEMEHM peBepCUBHOro 3HauyeHus TennoHocutenss Tpes [Y:MUH] B
obpaTHOM TpybonpoBoae;

perucTpaumio B apxmBe CO6bITUIA:
- BO3HUKWMX HC (cM. n. 2.1.3) n TH (cM. n. 2.1.4);
- W3MEHEeHMs HACTPOEeK Yyepes KHOMKY «CcnyxxebHas»;
- (akTa uaMmeHeHusa nNb6oro KanMbpoBoOUYHOro KO3 duLmneHTa.

ApxuBbl CobbITMIN MO cucteme m no npubopy (CM. npunoxeHmne M), a
TakXe BeAOMOCTb y4yeTa napamMeTpoB cuctembl (CM. npunoxeHme H), MOXHO
npocMoTpeTb Ha K nocpeaCTBOM NporpaMmbl YTEHUSA CTAaTUCTUKK Statl0x.
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TennocyeTunK OCyLLECTBASET BblUMCEHME, PErMCTPALMIO U MHAMKALMIO
4YacoBOM, CYTOYHOM U MECHAYHOM CTaTUCTMyeckon uHdopmaumm o6
n3MepsieMblX " BblUYNCISIEMbIX napamerpax Kaxxgomn n3
3anporpaMMMpOBAHHbBIX CXEM y4yeTa, BbIBOAUMON MO 3anpocaM OT BHELHNX
yctponcts (MK, koHTponnep ACY n T.4.).

FnybuHa apxuBa permcTpMpyeMbix napamMeTpoB:

- YaCOoBbIX AAHHbIX - 1 600 3anucen (66 CyTOK);

CYTOYHbIX AaHHbIX - 800 3anucen (26 mMecsueB);

MecsuHbIX 3anucer - 60 3anucen (5 neT);

apxuB cobbiTnii - 1 200 3anucen.

2.1.2Mpn BKAKOYEHUM W BO BpeMsa paboTbl TennocHeTYMK
OoCyLLecTB/AsieT CaMOANArHOCTUKY C BbIBOAOM Ha WMHAWKATOP BblYMCIUTENS
cumeona HC mn (nnn) TH.

2.1.3 Peructpupyembie HC 1 UX CUMBOIIbI:

e «GT» - MporpaMMHO yCTaHaBAMBAEMBbIi MOPOr, BbIlE KOTOPOro
6yneT pernctpuposathcs HC B paboTe Tennocuetumka (G=>GT - pacxon
6onbLlwe nopora);

e «GI» - nporpaMMHO yCTaHaBNMBaEMbIl NOPOr, HUXE KOTOPOro
6yneT pernctpuposathcs HC B paboTe Tennocuetumka (G<GJ - pacxop
MeHbLLEe rnopora);

e «Atl» - MporpamMMHO yCTaHaBAMBaEMbI MOPOF, HUXE KOTOPOro
6yaeT pernctpuposaTbcs HC B paboTe Tennocuyetymka (At<Atd - pasHoCTb
TeMnepaTyp HWXe nopora).

MNpumMeyaHue - koppekTupoBka noporoB ans HC moxeT 6biTb
BbIMO/MIHEHA Mofnb30oBaTeneM B pexume «Hactpoinku» po
MOCTaHOBKM Ha KOMMeEpPYEeCKUin y4eT.

2.1.4 Pernctpupyemble TH n nx cMMBObI:

o «MnTt G1», «MnT G2» - OTCYyTCTBME 3n1ekTponuTaHmsa Ar;

e «MT Gx» - oTCYTCTBME BOAbI B Tpybonposoae;

e «TC x» - 06pbIB UM KOPOTKOE 3aMblkaHue B uensax TC.

NpuMmeyaHue: rae X - HOMep U3MepUTEeNbLHOro KaHana.

2.1.5B cnyyae BO3HMKHOBeHMAs TH cyeT C HaKOMJEHUEM
oCTaHaB/IMBaeTCH. OctaHoB cueTa npwu BO3HWUKHOBEHWUU HC
KOHMUrypmpyeTtcss B pexuMme «HacTponku» m/O MOCTaHOBKWM npubopa Ha
KOMMepYeCKnin y4er.

2.1.6 lNpu Bo3HUKHOBEHUM ABYX N 6onee HC u TH ogHOBpeMeHHO, B
apxmBe AaHHbIX perncTpupyeTtcs Kaxxaas u3s Hux. Mpun 3TOM cUeT BpeMeHun
paboTbl B HC (TH) Beaetcs Tonbko B 0AHOM (MPUOPUTETHOM) MHTErpaTope.
Mopsigok paboTbl WMHTErpaTopoB TemnjaoCyYeTyMKa npu  pasinyHbIX
koMbuHaumsax HC n TH npueegeH B Tabnuue E.1 (cM. npunoxeHue E). B
Tabnuue 2.2 nepeuncnensl HC n TH B nopsake ybbiBaHMS UX npuopuTeTa
(TH - HanbonbLwmnit npuoputeT, Atd - HaMMEHbLWNI NpUopuUTET).
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Tabnuua 2.2

HC v TH Kog HC (TH), peructpupyembi B

apxuse
TH 4
GY 1
G?T 2
At 3
nT 5
OTcyTCcTBME 6
3/1EKTPONUTAHMUS

2.1.7 PacctaHoBKa 3ansaTblX WU YUCAO pa3psfoB, WMHAMLMPYEMbIX Ha
XKW BbluMcnutens npu BbIYUCIEHWW KOMMYECTBA TEMJOBOW 3HEpruu,
n3MepeHun obbema n Maccobl TensoHocuTens (XON0AHOM U ropsven BoAabl)
npueeaeHbol B Tabnuue 2.3. W36bITOUHOE p[aBneHWe TenJoHOCUTeNs
M3MepsieTcs C paspsaaHOCTbIO - X.XXX, TeMAepaTypa - XXX.XX, MTHOBEHHas
MOLLHOCTb - XX.XXXX.

Tabnuua 2.3
Gg, M3/4 Q, 'kan (MBt-4, IAx) VvV, MuM,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 TennocyeTtuMke peanuMs3oBaH Y4YeT KOJM4YecTBa TEens0BOWN
3HEpPrun n napameTpoB TEMSIOHOCUTENSA MO CXeMaM y4yeTa, NpUBEAEHHbIM B
Tabnuue 2.4. B o4HOM TennocYeTYMKE BO3MOXHA YCTaHOBKa OT OAHOM A0
wectn cxeMm y4yeta. TakmMm o06pas3oM, TennoCHeTUYMK MO3BOMSET
OAHOBPEMEHHO BECTU YYeT B HECKONbKMX (A0 LWeCcTn) He3aBUCUMbIX
cuctemax. KoHdurypaumnsa cxem yyeTta ycTaHaB/IMBaeTCs NoNb30BaTe/IeEM B
pexume «KoHdurypaumsa» (cM. nN. 7.2) unm ykasbliBaeTcs B KapTe
3aKasa.
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Tabnuua 2.4 - CxeMbl y4yeTa

Cxema

YcnoBHOE HAUMEHOBaHMUE CXEMbI U
¢dopmMyna pacuera TENJI0BOU SHEPrumn

«MOOAYA»

3akpbiTaa cucrtema Tennonotpebnenus c AN
Ha nogatoliem Tpybonposoae

Modarowui
mpy6onposod Q= M(hM - hO)

O6pammbiii

mpy6onpoeod
«OBPATKA»

Modarowuii

Py P

O6pamHbiii
mpy6onpoeod

3akpbiTaa cucteMa TensonotpebnerHuns c AN
Ha obpaTHOM Tpybonposoae

Q = M(hn - hO)

«TYNMUKOBAA NBC»

'BC 6e3 umpkynaumm

TpyGonpossd —— = Q = M(hr - hx)
* (B
Tpy6orposod
xonodnoﬂeaaug
tx px
«MNOANMUTKA HCO»
MoanuTka He3aBNUCMMOW CUCTEMbI
O6pamrbil TeI'I}'IOI'IOTpes}'IeHVIﬂ
mpy6onpoeod
=9 | Q=M(hO - hx)

- o

X0/100Koi 8008I

1
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YcnoBHoe HAaMMeHOBaHue CXeMbl U
c¢opMyna pacueta TenJI0oBOM 3HEprum

«NOANNTKA UCTOYHUKA»

TOM-104M —
i : MoanuTKa MCTOYHMKaE Tensa
O6pamHbIii o 1 ) | Q=M(hO - hx)

mpy6onpoeod

tOpO mm
Tpy6onpoeod =

x0s100Hol 800! :‘E
«MOOAYA+P»

Modarowsuii
mpy6onpoeod

O6pamHbIi
mpy6onpoeod

3akpblTas cucrema TennonotpebneHns c
KOHTPOJIbHbIM [T Ha obpaTHOM
Tpybonposoae

Q = Mn(hM - hO)

NModarowui
mpy6onpoeod

O6pamHbIii
mpy6onpoaod

Tpy6onposod _a

x0/100H0U 8006!
t px

«OTKPbITAA»

lpuMmeHsieTcs B y37ax YyyeTa, KoOTopble
OOMKHbI 6bITb OCHaLeHbl Al Ha nogatowem n

obpaTHOM Tpybonposoaax (oTKpbITbIE
CUCTEMBI 7 NpUpaBHEHHbIE K HUM:
MPOMbILUNEHHbIE notpebutenn, uTn,

noTpebuTenun c TensoBoK Harpyskon 6onee 2
Mkan/y).

Q = MM(hM - hO) + (M - MO)(hO - hx)

JononHuntenbHble BO3MOXHOCTU
«OTKPbITASAA» cM. B npunoxeHun K.

CXEMbl

13
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YcnoBHoe HAaMMeHOBaHue CXeMbl U
c¢opMyna pacueta TenJI0oBOM 3HEprum

T3M-104M —

]

_% )
t1 pt

i @ZF‘]
® t2 p2 E{-
Tpy6onposod
XonodHol 800k L

t3 p3 G2

«BC umpkynaumsa»

LnpkynsaumoHHas cuctema NBC ¢ Al Ha
LMPKYNALMOHHOM TpybonpoBoae 1
TpybonpoBoae ropsiyen Boabl. Mpwn
nHaAnKauun B paboyem pexmme u
npoeefeHnn pacyeTos KaHan G1 - AaTyuk
MOTOKa yCTaHaB/MBAEMbIN Ha NojatoLeM
Tpybonposoae.

Q = M1(h1 - h3) - M2(h2 - h3)

LnpkynsaumoHHas cuctema NBC ¢ Al Ha
LUMPKYNALMOHHOM TpybonpoBoae 1
TpybonpoBoae xonoaHown Boabl. Mpu
nHAnKauun B paboyem pexmme u
npoBeAeHNN pacyeToB KaHan G2 — AaTumk
NMOTOKa yCTaHaBMBAEMbIN Ha
LMPKYNAUMOHHOM TpybonpoBsoae.

Q= M1(h1 - h2) + M2(h1- h3)

®dakTnyeckoe nonoxeHue AN HacTtpanBaeTcs
no n.7.4.2

Tpy6onpoeod

T3M-104M

«PACXOOOMEP V»

Pacxonomep-cueTumk

Tpy6onpoaod

«PACXOOOMEP M»

MaccoBbIit pacxoaoMep-CYeTUnK
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YcnoBHoe HAaMMeHOBaHue CXeMbl U
c¢opMyna pacueta TenJI0oBOM 3HEprum

py6onp
nodnumsy

«MCTOYHUK»

Pexum pabotbl cuctembl: «ACTOYHUK>»
NcTouHmk Tenna (KotenbHas)

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

Modaowguii
ObpamHbiil
Pyoonp t0 p0 )
Tpy6onpoeod W
m)n?numn'u_gg -ﬁ

«P-Mopava + NMoan.»

3akpbITas cuctema TennonotpebneHuns c
KOHTpONbHbIM [ Ha o6paTHOM
Tpy6onpoBoae U pacxoAOMepoM Ha
Tpy6onposoae NOAMUTKM.

Q = Mn(hM - hO)

Macca TennoHocutens Tpy6onpoBoaa

noanutku Mn paccuntbiBaeTcA MO NoKasaHUAM
AaTymka pacxona Gn 1M 4aTYMKOB TemnepaTtypbl
1 AaBrieHusi obpaTtHoro Tpy6onpoBoaa (tO, pO)

«HCO»

HezaBucmmasa cucrtema oTonaeHus

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

15
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YcnoBHoe HAaMMeHOBaHue CXeMbl U
c¢opMyna pacueta TenJI0oBOM 3HEprum

«MATUCTPANDb»

TpybonpoBoa cncTeMbl TenoCHabXxXeHns

=Mh
Tpy6onpoaod aQ
1 «TEMIMEPATYPA»
MNpumeyaHuns n ycnoBHble 0603HaYeHUs:
;%4 Aan;
I TC (monyckaeTcst NporpaMMHas yCTaHOBKA 3HayeHui tx (cM. n. 7.4.2), B

3ToM cnyyae TC Ha Tpybonposoae XB (tx) He ycTaHaBnuBaeTcs);

ONA (3HayeHUs N36bITOYHbIX AaBieHN He06X0AMMO yCTaHaBAMBaTb
nporpaMMHoO (CM. N. 7.4.2), Ansi namepeHust n3bbITOYHOro AaBneHus
HeobxoamMo ycTtaHaBnueatb W[, KOTOpble MOCTaBAAKTCA TOJIbKO MO
OOMNOSIHUTENIbHOMY 3aKasy);

t (tM, tO, tn, t1, TemnepaTtypa TeNJIOHOCUTENA B COOTBETCTBYIOLLEM TpybonpoBoae
t2, t3, tx) (BO3MOXHa NporpaMMHas yCTaHOBKa ty);
h (hM, hO, hn,
h1, h2, h3,hx) 3HTaNbNUA TEMIOHOCUTENS.
2.1.9TloNHbIA  CNMCOK  MNapaMeTpoB w perucTpmpyembix

TENI0CHETUMKOM AN KaXKAO0N CxeMbl yyeTa, npuBeaeH B Tabnvue 2.4a.

Tabnuua 2.4a

HanMeHoBaHue Perncrpupyembie Perncrpmpyembie
CUCTEMDI napameTpbl HC

Q,P,MG,V Gt

«MNOAAYA» th, tO, At(tM-t0), pM, pO Gl Atl
Q,P, MG,V Gt

«OBPATKA>» tn, tO, At(tN-t0), pf, pO Gl At
Q,P, MG,V

«TYMUKOBASI FBC» | o GT Atd
Q,P,MG,V

«NOANWUTKA HCO» tO, tx, At(tO-tx), pO, px Gt At

«MNOAMUTKA Q,P,M, G,V ot Atd

NMCTOYHUKA » t0, tx, At(tO-tx), pO, px

16
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HaumeHoBaHue Perncrpupyembie Perncrpmpyembie

CUCTEMBI napamMmeTpbl HC
Q, P, MM, MO, GN, GO, v, VO Gnt cot
«MOAAYA+P>» tM, t0, At(tN-t0), pM, pO Gnl Gol At

Q, P, M1, M2, G1, G2, V1, V2
t1, t2, t3, t1-t3, t2-t3, pl, p2, p3 1t G2t

«IBC unpkynsaums »

Q, P, MM, MO, G, GO, VM, VO Gnt ot
tr, tO, tx, At(tM-t0), pM, pO, px | GM GOl Atl

«OTKPDbITASA»

Q, P, MM, MO, Mn, GN, GO, Gn,| GNT GOT GnT
«NCTOYHUK» v, VO, vn GMNd GOl Gn!l
tM, tO, tn, At(tM-t0), pM, pO, pn | Al

Q, P, MM, MO, Mn, GI, GO, Gn,
«P-MOAAYA+MOAN.» VI, VO, Vn gm ggI GA':I
1M, 0, At(tN-t0), p, pO

Q, P, MM, MO, Mn, G, GO, Gn,
«HCO» VI, VO, Vn
thn, t0, tx, At(tM-t0), pM, pO, px

Gnt cot Gnt
Gnl Gol atl

«PACXOAOMEP V» |G,V gI
M, G, V Gt
«PACXO[IOMEP M» [/ 4
«MATUCTPAb» Q.P. MG,V <
t, p GV
Q,P,M, G,V Gt
«Xonop» i, 10, At(tN-t0), pM, pO Gl Atd
QT, Qx, P, MT, MX, G, VT, VX Gt
«TENJ0/XonoA» t1, 12, At(t1-t2), pl, p2 Gl At
«TEMMEPATYPA» t
3HaveHus noporos Ans HC, YCTaHaB/IMBaeMble Ha NpeaAnpuaTun-n3rotoenTene no
YMOMYaHUIO:

GtT, ¢1t, c21, 6nt, Got, GntT = G,
Gl, G1l, G2!, G4, Gol, Gnl =G,
Atl = At. (2 °C nnm 3 °C)

2.1.10 B TennocyeTYnKe MMeeTCs BO3MOXXHOCTb OTK/IIOYEHMS cHeTa B
nwobor mn3 cucrem. MNpu 3TOM BCe UHTerpatopbl cucTeMbl (kKpoMme Tpae)
OCTaHaBnmMBaloTCs. Micnonb3yeTcs, HanpuMmep, Npu OTKAKYEHUN OTOMEHMS
B NnetHun nepuoa. OTK/IOYEHME CUYETA B CUCTEME OCYLUECTBASIETCA B
pexunme «HacTponkm».

2.1.11 MakcuManbHas AnvHa JIMHWIA - cBsadn Mexay AN n
BbIYMC/INTENEM A0J/XXHA ObiTb He MeHee 100 Mm.

2.1.12 CpeactBa wu3sMepeHus (Bblumcnutens, AN, TC w AUA),
BXOASILME B COCTaB TEMOCYETUMKOB, AO/MKHbI BbiTb 3aperncTpMpoBaHbl B
FocyaapCTBEHHOM peecTpe CpeacTB M3MEepeHUn CTpaHbl, Ha TeppuTopuu
KOTOPOM 3KCMNyaTUpyeTcst TeNI0CUHeTUNK.

2.1.13B kadectBe [l [O/MKHbI MNPUMEHATBCA AATYUMKKM  MOTOKaA,
OCHallleHHble UMMYJIbCHbIM BbIXOAOM C 4aCTOTOW CnefoBaHMS UMMYbCOB
0o 10 Ny, n3 umncna ykasaHHbIX B Tabnnuax 2.5 n 2.5a.
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Tabnuua 2.5 - Tunbl npumeHsiembix Al B Pecnybnnke benapycb

PerncrpaunoHHbI Cootsetcteue THIA / (knacc
YcnosHoe
0603HaUEHME HoMep B ocpeecTpe TOYHOCTH)
Pecnybnnku Benapycb | FOCT EN 1434-1 FOCT ISO 4064-1
PCM-05 PB 03 07 1020 19 1 2
PCY-05 P6 03 07 7364 19 2 2
PCM-06 PB 03 07 7751 20 1,2 1,2
CBX-15, CBr-15
"CTPYMEHb- PE 03 07 0280 17 He CoOTB. 2
TPAH"
JS, M PB 03 07 0302 16 He CoOTB. 2
ET-M P65 03 07 0442 20 He COOTB. 2
BUPC-M PE 03 07 6017 16 1,2 2
BUPC-Y P65 03 07 6018 16 1,2 2
3CKO PB.08 PE 03 07 2816 16 1 1,2
Tabnuua 2.5a - Tunbl npumMeHsieMbix A1
PerncrpauunoHHbIi HoMep B FocpeecTpe
YcnosHoe = = paul P P P
Poccuiickoli | Pecnybnunku Pecnybnunkun
0603HaveHne
degepauum Y36ekuncTtaH KazaxcraH
1 2 3 4
PCM-05 19714-20 02.3799-19 KZ.02.03.00199—21%19/PE 03 07 1020
PCY-05 - - -
PCM-06 - - -
CBX-15, CBl-15 KZ.02.03.08011-2018/PB 03 07 0280
"CTPYMEHb-TPAH" - 02.3204-16 17
JS, IM - - KZ.02.02.05497-2017
WPH - 02.3956-19 KZ.02.02.06048-2018
ET-m - - KZ.02.02.06048-2018
BUPC-M 66610-17 j KZ.02.03.07898—21%17/PE 03 07 6017
BAPC.Y 66611-17 i KZ.02.03.07897—21%17/P5 03 07 6018
Promag 67922-17 02.3420-17 KZ.02.02.06188-2018
3CKO PB.08 28868-10 - -
3CKO-P 72089-18 - -
B3/IET oM 30333-10 - KZ.02.01.00695-2020
B3/1ET 3P 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
B3/1ET 3P
Moandukaumsa Jlant 52856-13 - -
M
B3/ET NNA 60200-15 - -
B3/1ET T3P 39735-14 - -
KAPAT 44424-10 - -
3MWUP-MPAMEP-550 27104-08 - -
BCX, BCXa, BCT,
BCra, BCT 51794-12 - KZ.02.01.00001-2019
BMX 1 BMIC 18312-03 - -
BCXH, BCXHa, BCTH,
BCTH 61401-15 - -
BCXH, BCXHa, BCTH,
BCrHz, BCTH 61402-15 - -
CKB 26343-08 - -
BC3 32075-11 - -
PM-5 20699-11 - KZ.02.0100020-2019
npP3M 17858-11 - KZ.02.03.07352-2016/17858-11
18
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OKOHYaHue Tabnuubl 2.5a

1 2 3 4
MacTtep®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
uUs800 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 - -
BMNC 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 -
B3MNC 14646-05 - -
B3MNC-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 -
K - 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
3KO HOM CB 76699-19 - -
ULTRAHEAT T 51439-12 - -

MpuMeyaHne - AN pomxkeH 6biTb BHeceH B [OCYAapCTBEHHbI peecTp CpPeACTB W3MEPEeHWI CTpaHbl, Ha
TEPPUTOPUN KOTOPOI 3KCMyaTUPYeTCst TENJI0CUETYNK

2.1.14B KayecTtse
TepMonpeobpa3soBaTenn COMNPOTUB/IEHMS MNATUHOBbIE C HOMWHASIbHOM
cTaTu4yeckom xapaktepuctukonm Pt 500 nnm 500 M, knaccom gonycka A nnm
B cornacHo NOCT 6651 13 ymMcna ykasaHHbIX B Tabnnuax 2.6 n 2.6a.

TC [OJIKHbI 6bITb MPUMEHEHbI

Tabnuua 2.6 - Tunbl npumeHsemblx TC B Pecnybnuke Benapycb

YcnosHoe PerncrpaumoHHbIn HoMep B ocpeecTpe
o6o3HayeHune Pecny6nukn Benapycb
TCMA PB 03 10 2889 17
TCMA-K P65 03 10 2889 17
TCN-H PB 03 10 0494 16
KTCM-H PG 03 10 1762 16
KTC-B PB 03 10 1827 19
TC-B PB 03 10 1826 19
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Tabnuua 2.6a - Tunbl npuMeHsieMbix TC

PerncrpaumoHHbin HoMep B [ocpeecTpe

YcnoBHoe = =
Poccuinckomn Pecnybnnku Pecnybnunkun
obo3HauveHue
degepauum Y36ekucTtaH KaszaxcTtaH
1 2 3 4

TCnA 65309-17 02.3798-19 KZ.02.03.07960—210717/P5 03 10 2889
TCA-K 65321-18 02.3798-19 KZ.02.03.07960—210717/P5 03 10 2889
TCM-H 38950-17 } Kz.02.03.07654-21%17/P5 03 10 0494
KTCh-H 28878-17 ] KZ.02.03.07653—21%17/P5 0310 1762
B3J1ET TINC 21278-11 - KZ.02.03.07312-2016/21278-11
KTATP-01, KTMTP-
03,
KTMATP-06, KTMTP- 46156-10 - -
07,
KTMTP-08
KTMTP-04, KTMTP-
05, 39145-08 02.3753-19 -
KTMTP-05/1
TNT-1, TAT-17, TAT- ] _ i
19, TAT-21, TNT-25P 46155-10
MeTpaH-2000 38550-13 - KZ.02.01.00072-2019
MeTtpaH-280,
MeTpaH-280-Ex 23410-13 - -
KTC-B 43096-20 j KZ.02.03.00229—21%19/P5 03 10 1827
TCN n TCN-K 65539-16 - KZ.02.03.08134-2018/65539-16
TcB 72995-20 _ KZ.02.03.00232—21%19/P5 03 10 1826
T3M-110 40593-09 - -
T3M-100 40592-09 - -
90.2020, 90.2050,
90.2210, 90.2220,
90,2230, 90,2240, 60922-15 02.3222-16 -
90.2250, 90.2820
TCT 75208-19 - KZ.02.03.00183-2019/75208-19

MNpumMeuaHne - TC pomkeH 6biTb BHECEH B OCYAApPCTBEHHbIN pEECTp CPEACTB M3MEPEHWIA CTpaHbl, Ha
TEPPUTOPUU KOTOPOW 3KCMIIyaTUPYETCS TEMIOCHETUMK

2.1.15 ANA4 gonxeH 6biTb OCHALLEH TOKOBbLIM BbIXOAOM C AMAnMa3oOHOM
Toka OoT 4 MA go 20 MA. BepxHui npepen uaMepeHuUs M36bITOYHOrO
[aBneHnsa aatumkoMm - go 2,5 MMa. Tunel AN, npuMeHsaeMble B COCTaBe
Tena0CcYeTYMNKOB, NpMBeAEHbl B Tabnuuax 2.7 n 2.7a.
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Tabnuua 2.7 - Tunsl npumeHsembix AN

[ B Pecnybnuke benapycb

YcnosHoe PerncrpaunoHHbIi HOMep B
o603HauyeHue locpeecTtpe Pecnybnvkn Benapycb
Cerabar P65 03 04 0180 20
PC n PR PG 03 04 1896 15
MBS PB 03 04 6120 16
PR, PA, PAA, PRD, PD, DCX PG 03 04 6214 17
MT 101 PB 03 04 6234 17
MT 100 PG 03 04 6265 17
Tnep®noy PE 03 04 6383 17
MUAA-13M PG 03 04 1428 17
ng-p PB 03 04 4857 17
HT PG 03 04 1992 18

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

P5 03 04 1590 18

WIKA PB 03 04 3685 18
2600T P5 03 04 3780 18
3HWN-12 (3MUC-BAPPO 10) PB 03 04 6935 19
MUOA-15 PE5 03 04 5488 19
Pna PBE 03 04 7021 19

MWAOA-AN-12N n MUOA-ON-12MN-Ex

PB 03 04 1427 19

OBEH NAioon

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
KOPYHA PB 03 04 4868 17
caB PB 03 04 6528 18
AWP-10 PBE 03 04 3086 19
AUP-20/M2 PB 03 04 4776 16
OBEH NA100 P5 03 04 5372 17

Tabnuua 2.7a - Tunbl npumMeHsiembix ANA

PerncrpauunoHHbIi HOMep B ocpeecTpe
YcnosHoe = >
Poccuiickoi Pecnybnnku Pecny6nunkun
obo3HauveHue
degepaumm Y36ekucTtaH KaszaxcraH
Cerabar 69234-17 - KZ.02.02.05984-2018
CT3K-1 (CT3K-1X) 45695-10 - -
PC 1 PR 29147-16 - -
MBS 61533-15 - -
PR, PA, PAA, PRD,
PD, DOX 49250-16 - -
MT 101 32239-12 02.3488-17 KZ.02.03.07702-2017/32239-12
MT 100 49083-12 - -
mnep®noy 64631-16 - -
MWOA-13M 17636-17 - KZ.02.03.07850-2017/17636-17
na-p 40260-11 - -
ur 2681718 j KZ.02.03.08103—2;0818/PE 03 04 1992
JUMO cepwii 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
PMAa 72842-18 - -
MWUOA-AN-121 un
MUJA-ON-12M-Ex 17635-03 - -
OBEH NA1004 56246-14 - -
un 26818-20 _ KZ.02.03.00286—21%20/PE 03 04 1993
MeTpaH-75 48186-11 - KZ.02.03.07570-2017/48186-11
MeTpaH-150 32854-13 - -
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OKOHYaHue Tabnuubl 2.7a

KOPYHA 47336-16 - KZ.02.03.07530-2016/47336-16
caB 28313-11 - KZ.02.03.07463-2016/28313-11
415M 59550-14 - -

AUP-10 70286-18 - KZ.02.03.00122-2019/31654-19
AUP-20/M2 63044-16 - KZ.02.03.00147-2019/63044-16
SJIEMEP-ANP-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-AU 55928-13 - -

MBS 3300, MBS

3350, MBS 4003 56237-14 3 -

DMP, DMD, DS, DMK,

XACT, DM, DPS, 75925-19 - -

HMP, HU

MNpumeuanve - AN fomkeH 6biTb BHeceH B MOCYAapCTBEHHbIA peecTp CPEACTB U3MEpeHWi CTpaHbl, Ha
TEPPUTOPUU KOTOPOW 3KCMIyaTUPYETCs TEMI0CHETUMK

2.1.16 Bbluncnuteno  obecneumBaeT npeobpasoBaHMe  BXOAHbIX
MMMYNbCHbIX curHanos ot Al c yacroton go 10 Ny B 3HayeHne obbema
TennoHocuTensa (XON0AHOM M ropsiyen BOAbl) B AMana3oHe pacxoaoB OT
0,001 M3/y go 10 000 M3/4. TN NPUMEHSEMOrO BblUMCIUTENS NMPUBELAEH B
Tabnuue 2.8.

Tabnvua 2.8 - Tun NpUMEHSIEMOro BblYNCANTENs

PerncrpaunoHHblli Homep B [ocpeecTpe
YcnosHoe > >
Pecny6nunkun Poccuiickoi Pecny6nunku Pecnyb6nnku
obo3HauyeHune
benapycb depepaunm Y36ekucTtaH KasaxcraH
T3M-206 PB 03 10 7749 20 - - -

MpuMeyaHue - Boluncnutens AosxkeH 6biTb BHECEH B [OCYAapCTBEHHbIV peecTp CPeACTB U3MEPEHNIA CTPaHbI,
Ha TeppUTOPUM KOTOPOW 3KCMIYaTUPYETCA TEMIOCHETUUK

2.1.17 TennocyeTyMK  OCYLLEeCTBASAET WU3MepeHne  TemnepaTypbl
TenaoHoCUTeNsa No LWecTM KaHanaM. [lnanasoH uU3MepeHusa TemnepaTtypbl
TennoHocuTensa ot 0 °C go 150 °C. lnana3oH uaMepeHus TemnepaTypsbl
Hapy>Horo so3ayxa ot MnHyc 50 °C go 100 °C.

2.1.18 ConpoTMBAEHME KaXA0ro NpoBoAa YeTblpexnpoBOAHOW JIMHUN
CBA3U MexAay Bblumncnutenem n TC gonxHo 6biTb He 6onee 100 OmM.

2.1.19 NmeeTca BO3MOXHOCTb CO34aHUSA NPOrpaMMmUpyembiX KaHasiosB
TeMnepaTypbl (BMECTO MocnefHero KaHasa u3MepeHus TemrnepaTypbl B
Kaxxaow cucreme). MNMporpaMMmpyemMble KaHasbl CO34a0TCS NOMb30BaATENEM
B pexume «KoHpurypaums» mo noctaHoBkW npubopa Ha KOMMep4yeckum
yJer.

2.1.20 [Inana3oH naMepeHumnsa pasHocTn Temnepatyp ot 2 °C go 150 °C
mnm ot 3 °C po 150 °C. [manasoH u3MepeHUs pas3HOCTM TemnepaTyp
KoMnsiekToM TC yKasaH B MX 3KCMyaTaUuMOHHOW AOKYMEHTaunu.

2.1.21 TennocyeTYNK  OCYLLECTBISIET  U3MepeHue  M36bITOYHOro
AaBNeHuns no wectn kaHanam (Npu JonosiHUTeNnbHON KomnaekTaumm AN1).
[Jnana3oH naMepeHusa nsbbiTtoyHoro gasneHuns ot 0 go 2,5 MMa. paHuubI
AvanasoHa usMepeHus nsbbITOYHOrO AaBneHus (3aBoACKas yCTaHOBKa OT
0 oo 1,6 MMa) ycTtaHaBnMBaloTCS B pexuMe «HacTporkmn» go nocTaHOBKU
npnbopa Ha KOMMepPYeCcKuin yJerT.
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B 6as3o0Bbin koMnnekT noctaBku AW He BxoaaT. [peaycMmoTpeHa
BO3MOXXHOCTb MPOrpaMMHON YCTAaHOBKW 3Ha4YeHU n3bbITOYHOIrO AaB/eHUSA
B Anana3oHe ot 0 go 2,5 Mlla.

MpenycMoTpeHa YyCTaHOBKA [AOrOBOPHbIX 3HA4YeHU Un36bITOYHOro
[aBneHns, KoTopble 6yayT wuHAMUMpPOBaTbCA B cnyvae o6pbiBa wam
KOpPOTKOro 3amblikaHua B uenax AN4 (cm. n. 7.4.2).

2.1.22 ina TexXHoNorn4yeckmx Hyxa (nposepka (yHKLMOHUPOBAHUSA
npubopa, NpaBUIbHOCTM CYeTa U T.M.) UMEEeTCS BO3MOXHOCTb YCTaHOBUTb
nporpaMMHoe 3HayeHue ans nwboro M3 KaHanoB M3MepeHuss obbema,
TeMnepaTypbl MAW M3ObITOYHOro JAaBneHus. YCTaHOBKA MNpOrpaMMHbIX
3Ha4YeHNn NPON3BOANTCA B pexmme «HacTponku».

2.1.23 Tennocyetynk obecneuymBaeT MU3MepeHME KaneHAapHoro
BPEMEHU C MHAMKALMEN yucna, Mecsua, roga, 4acoB, MUHYT, CEKYHA U AHSA
Hepenu.

2.1.24 Tpn MOAK/IIOYEHUN BHELUIHEr0 MCTOYHMKA MOCTOSAHHOro TOKa
TennocyeTumk obecneumBaeT nepepady TeKyLMX 3HAYEHWI napamMeTpoB
CUCTEMbI TEMNNOCHAbXeHNS N AaHHbIX apxuBa Mo MHTepdencam RS-232C,
RS-485 n USB (B pexuMe Master). CkopocTb o6MeHa ycTaHaBMBaeTCs B
pexuMe «HacTpomku» u MOXeT NpuHUMaTb 3HadeHus 9 600, 19 200,
57 600 6ut/cek. lNpoTokon obmMeHa TensocyeTynka npegycMaTpuBaeT
peanu3aumio Ha 6ase wuHTepdenca RS-485 ceTm TensoOCYETUYMKOB.
CuunTbiBaHWe AaHHbIX NO nHTepdency USB ocylecTBASAETCS NOCPeaCTBOM
CTaHgapTHoro Hakonutenss USB-Flash ¢ gainosoi cucremon FAT, FAT16,
FAT32 wnn exFAT, npu 3TOM BpeMs CUYMTbIBAHWSA TMOJSIHOrO apxvea
TennocyeTumnka He npesbiwaeT 40 ceKyHA.

Mpn paboTte oT BCTpoeHHOM 6aTapeun poctyneH uHTepdenc USB B
pexunme Slave.

2.1.25 MakcuManbHasa asivMHa NMHUKM CBA3M Npu nepefade AaHHbIX MO
nHTepdency RS-232C - 10 MeTpoB.

2.1.26 MakcuManbHasa osivMHa NMHUKU CBA3M NpU Nepefade AaHHbIX NO
nHTepdeiicy RS-485 6e3 peTpaHcnsaTopa npuv  MCMOAb30BaHUMU
HEe3KpaHMPOBaAHHOM BUTOM MNapbl Ha OCHOBe mposoga MIWB 0,35 - 1 200
METPOB.

2.1.27 MakcuManbHasa A/IMHa IMHUMK CBA3KM No uHTepdericy USB - 10
METPOB.

2.1.28 Peann3oBaHa BO3MOXHOCTb Nepefaym TeKyWwuX 3HadeHwui
napamMeTpoB CUCTEMbl TEMOCHAOXEHNSA U AAHHbLIX apxMBa Yepes KaHanbl
cetet GSM n GPRS npu HanuuuMm COOTBETCTBYOLWEro obopyaoBaHums.

2.1.29 Bpems yctaHoBneHus pabouvero pexuma He 6onee 10 MUHYT.

2.1.30 Macca BbluncnmTensa He npesbiwaeT 1,1 Kr.

Macca cocTaBHbIX 3n1eMeHToB Tersiocdetymka (AN, TC wn AUN0),
BXOAALWMX B €ro COCTaB, yKa3saHa B MX 3KCryaTauMOHHOW AOKYMeHTauuu.

2.1.31 MabapwuTHble pasmepbl Bbluncnutens He  npeBblWwaloT
205x185x95 mm.
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MabapuTHble pa3Mepbl COCTaBHbIX 3/1IeMEHTOB TennocdeTumka (A, TC un
ON0), Bxoaswmx B ero CcocTaB, YyKasaHbl B MX 3KChayaTauuOHHOM
OOKYMeHTaumu.

2.1.32 TenaocyeTyMK COXpaHsaeT MHGOPMaLUIO B SHEPrOHE3aBMCMMOM
namMsaT¥ nNpu  OTKJKYEHUU MNUTaHUS B TedyeHue He MeHee 10 neT npwu
cobnroaeHn NpaBu XpaHeHUs U TPAHCNOPTUPOBAHMKS.

2.1.33 TennocyeTynk no yCnoBusaMm oKpy>atoLLen cpeasbl
COOTBETCTBYET knaccy wucnonHeHns A no FOCT EN 1434-1 (knaccy
mucnonHeHnns B no FOCT ISO 4064-1 B cnyyanm NpuUMeHeHUs B cCOCTaBe
Tenao0c4yeT4YNKOB an, COOTBETCTBYIOWNM TpeboBaHUAM THNA,
pacnpoCTPaHSAOWMMCSA Ha CHETUMKM XOSIOAHON U ropsivyen BoAbl):

- TeMmnepaTypa okpyxatowen cpeabl oT 5 °C go 55 °C;

- OTHOCUTEeNbHas BNAXHOCTb BO3Aayxa A0 93 %;

- atmocdepHoe aasnenue ot 86 go 106 kMa.

2.1.34 HanpshkeHne WHAYCTpUanbHbIX paguornoMex, Cco3faBaeMblX
TenaoCYeTYNKOM, He TMpeBbllaeT 3HaYeHWI, YCTaHOBMAEHHbIX B
CTB EN 55022 ana obopyaosaHus knacca B.

2.1.35 Bbluncnutenb COOTBETCTBYET cTeneHnun 3awmTtbl IP54 (kaTteropus
2) no NOCT 14254.

CteneHb 3aWMTbl COCTaBHbIX 3/1IEMEHTOB Tensocyetdmka (AN, TC wu
ON[O), BXxogsiwmx B €ro CcoCTaB, yKasaHa B MX 3KCrjyaTauWOHHOWN
OOKYMeHTauuu.

2.1.36 TennocyeTuymkm COOTBETCTBYIOT TpeboBaHnaM no
anekTpobesonacHocTn cornacHo MOCT IEC 61010-1.

2.1.37 TennocyeTymKk COOTBETCTBYET MexaHu4deckoMmy knaccy M1 no
FOCT EN 1434-1.

2.1.38 TensiocyeTYNK COOTBETCTBYET KJlacCy 3/1eKTPOMarHUTHOM
cosMectumocTtn E1 no FOCT ISO 4064-1.

2.1.39 TensiocyeTunk B TPAHCMOPTHOW Tape BblAepXMBaeT npwu
TPaAHCNOPTMPOBAHMM B 3aKPbITOM TPAHCNOPTE (XKeS1e3HOAOPOXHbIE BarOHbl,
3aKpbiTble aBTOMaLUWHbI, TPIOMbI CYA0B) BO34ENCTBME:

- TeMmnepaTypbl oT MUHycC 25 °C go nnwc 55 °C;

- OTHOCUTENbHOM BRaxHoctm (95x3) % npum TemnepaType
OKpyxatouwlero sosayxa ao 35 °C;

- Bubpauwmun no rpynne N2 FOCT 12997;

- YLapoB CO 3HAYeHMEM MWKOBOMO YyAAPHOro yckopeHus 98 M/c? u
ONVUTENBHOCTbLIO YAapHOro nMmnynsca 16 mMc, uucno ypapos 1000+10 ans
KaXkoro HanpassieHus.

2.1.40 TensocyeTYNK YCTOMUYMB K CTATMYECKOMY MarHUTHOMY MO0
HanpshxeHHocTbio 100 kA/M no FOCT EN 1434-4 n FOCT ISO 4064-2.

2.1.41 TennocyeTYNK YCTOMUMB K HAHOCEKYHAHbIM WMMNYJ/IbCHbIM
nomexam no CTb M3K 61000-4-4, kputepui kadectsa GyHKLMOHUPOBAHUS
b.

2.1.42 TennocyeTYNK YCTOMUYMB K MWUKPOCEKYHAHbIM MMMYNbCHbIM
nomexam 6onbuwoi aHeprun no NOCT IEC 61000-4-5, KpuTepun KayecTsa

(PYHKUMOHMPOBAHMSA b.
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2.1.43 TennocyeTyNK  YCTOMUMB K MONAM  3/IEKTPOMArHUTHOrO
MU371y4yeHus no CTb IEC 61000-4-3, KpuUTEpUii KayecTBa
YHKUMOHMpPOBAHMUS A.

2.1.44 TenaocYeTynMK YCTOMUMB K INEKTPOCTaTUYECKMM paspsigaM no
CTB IEC 61000-4-2, kputepuin kadyectBa dyHKLMOHMPOBAHMUSA b.

2.1.45 TennocyeTynk yCTOMUYMB K  3SNIEKTPOMArHMTHOMY MOS0,
Cco34aBaeMoOMy 4acTtoTor nuTatowen cetm no FOCT IEC 61000-4-8,
KpuTepuii kavyectsa MyHKLUNMOHMpPOBaHMS A.

2.1.46 TennocyeTYnK  YCTOMYMB K  KOHAYKTUBHbIM  MoOMexaM,
HaBeAEeHHbIMW  pPaAMOYacTOTHbIMU  3M1EKTPOMArHUTHbIMKM  NOJISMKU MO
CTB IEC 61000-4-6.

2.1.47 CpepHsaa HapaboTKka Ha 0TKa3s TernJiocCYeTYMKa He MeHee 80
000 yacos.

2.1.48 CpegHuin cpok cny>xbbl TennocyeTynka He MeHee 15 neT.

2.2 NMInTaHne TenoCYETUMKA

2.2.1 MuTaHne BbIYUCAUTENS TensocyeTynka KOMOMHMpPOBaHHOE W
ocyllecTBfisieTca  OT  BHELWHero  MCTOYHMKA  MOCTOSHHOro  Toka
HOMWHaNbHbLIM HanpshxeHnem 24 B n BcTpoeHHon 6atapen (Tun - AUTUIA
TuoHun-xnopuaHas (Li-SOCI2), HoOMMHanbHass eMkocTb - 9 A-y,
HanpsxeHune ot 3,1 mo 3,8 B (HoMmuHanbHoe 3,6 B)). Tennocuertumk
aBTOMaTUYEeCKM MNepeksloYaeTCa Ha BCTpoeHHoe (baTtapenHoe) nuTaHue
Npu OTKAKYEHUN OT BHELIHEr0 MCTOYHMKA NOCTOSSHHOrO Toka. BcTpoeHHas
6aTapes obecneunBaeT HenpepbiBHYO paboTy TennocyeTumka B TeyeHme 5
NeT Npu OTCYTCTBMU BHELUHEro NUTaHus.

2.2.2 NMoTtpebnsemas MOLWHOCTb TensiocyeTyMka npuv MUTaHUK OT
BHELIHEero NCTOYHWKA NOCTOSIHHOIO TOKa He npesBbiwaeT 10 BT.

2.2.3 MNpu npuMeHeHnn B coCcTaBe Tens1oc4YéTymnka pacxogomepos PCM-
06 gonyckaeTcs UCnonb30oBaTh 4J151 pacXo40MepPOB M BblUMCAUTENS 06Lwmin
BHELWHWIN NCTOYHUK MUTAHUS AOCTAaTOYHOM MOWHOCTM (MoTpebnsieMbin ToK
MBB T2M-206 coctasnsieT 500 MA, pacxogomepa PCM-06 - 125 MA)

2.2.4T1lpn OTCYTCTBMU BHELUHEr0O NMUTAHUSA BbIYUCAUTENb NMPOAOSIKaeT
paboTaTb CO CneayowmnmMmn orpaHNUHYEHNSaMI:

- OTK/IOYalTCHd CBETOAMOAbI HA KPbILLKE BbIYUCINTENS;

- XKW BbluMcnutens OTK/OYAeTCsa MNpuU OTCYTCTBUM HaxkaTus
KHOMOK B TeyeHne 15 cekyHa;

- MO YMOMYaHWUIO OTKJIoYaeTCcs BCTpoeHHas noacseTka XXKU
(MoxeT ObITb BK/AOYEHA B pasgene «06wme HaCTPOMKU
npubopa», n.7.4.2. Wcnonb3oBaHWe MOACBETKW COKpallaeT
pecypc 6aTtapen)

- OTKJ/II0YaEeTCs BCTPOEHHbIN UCTOYHUK nuTanmsa ON4;

- uHTepdenc USB pabotaeTr TONbKO B pexume Slave
(nogkntoveHne HoyTbyka unum MNK);

- OTK/IIOYalTCH MOAYN paClINpPEHUS;
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- OTk/a4arTca uHTepdelicbl RS-232, RS-485 (MoryT 6bITb
3anuTaHbl OTAEeNbHOMN nvHnen NOCTOSIHHOIO
HanpsxeHunsa 12 B)

2.3 MeTponormyeckue xapakrepucTukm

2.3.1 TennocyeTumKk COOTBETCTBYET K/lacCy To4yHocTM 1, 2 uam 3 no
FOCT EN 1434-1 (knaccy C, B unn Ano CTb OCT P 51649) B 3aBMCMMOCTH
OT ncnonb3lyembix B ero coctase Al (cm. Tabnuubl 2.5 n 2.5a).

2.3.2 Npegensl [OonycKaemom OTHOCUTESIbHOM MorpeLwHocTn
TenaocyeTymKa npu BblYNCIEHNN KOMYECTBaA TensioBor sHeprmun no FOCT
EN 1434-1 (CTBb 'OCT P 51649) He npeBbIwatoT 3Ha4YE€HNI, NPUBEAEHHbIX
B Tabnunue 2.9.

Tabnnua 2.9
Knacc TouHocTH no Mpepenbl AonycKkaeMon OTHOCUTEsTbHOMN
FOCT EN 1434-1 MOrpeLHoCTM TensocyeTymKa nNpu
(CTBTOCT P BbIYMC/IEHNN KONMYECTBA TEMNI0BOM
51649) 3Heprun E, %
3 (A) E = £(44+4A06min/AB+0,050,/9)
2 (B) E = £(3+4A6min/AB+0,029,/q)
1(© E = £(24+4A0min/AB+0,019,/9)
MpuMeyaHus

AB - abconoTHOE 3HaYeHne pasHOCTN TeMnepaTypbl TENSIOHOCUTENS Ha BXOAE U Ha
BbIXOAe cMcTeMbl TennoobmeHa, °C;

ABmin - MWHMMaNbHOE 3HayeHWe pa3HOCTW TemnepaTyp, BbllE KOTOPOro
TEenJ0CYETUMK [O0NMXKEeH @QYHKUMOHMpoBaTh 6e3 npeBblleHNs MaKCMManibHON
\AonycKaeMon norpewHocTtun, °C;

g - Tekyllee 3HayeHMe 06bEMHOr0 pacxoia TenaoHocuTens, mM3/u;

Op - MakCMManbHOE 3HayeHue pacxofa, MNpu KOTOPOM TEensiIoCHETUYMK [ONXKEH
HernpepbiBHO (DYHKLWMOHMPOBaTbL 6e3 npeBblleHMs MakKCMMasibHOM A0MyCcKaeMoun
norpeLwHocTn, M3/u.

2.3.3 Mpepenbl 4OoNyCKaeMON OTHOCUTENbHOW norpewHoctn AN npwu
M3MepeHun ob6beMHoro (MaccoBoro) pacxoda TenJOHOCUTENSA  He
MpeBbILWAOT 3HAUYEHUIN, NpUBEAEHHbIX B Tabnumue 2.10.

Tabnuuya 2.10

Mpenenbl 4ONyCKaeMoOn OTHOCUTENbHOWN
norpewHocTtu Al npu nsmepeHmnu
o6beMHOro (MaccoBoro) pacxoaa

TennoHocutens Eq, %

Knacc ToyHoCTM Mo
FOCT EN 1434-1
(CTB I'OCT P 51649)

3 (A) Er = £(3+40,059,/9), HO He 6onee =5 %
2 (B) Ef = £(2+40,029,/9), HO He 6onee £5 %
1 (O Ef = £(14+0,019,/9q), HO He 6onee £5 %
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2.3.4 MNMpepensl Aornyckaemom OTHOCUTESIbHOM NOrpeLHocTm
TenjocyeTymka npuv mamepeHun obbema TenaoHocmuTens (XONOAHOMW W
ropsiyen BoAbl) He NPEBbIWAIOT 3HAYEHUIN, NPpUBEAEHHbIX B Tabnnue 2.11.
Tabnuua 2.11

Knacc Mpenensl gonyckaeMomn
TOYHOCTM NO OTHOCUTENbHOM
Ovana3oH MOrpeLuHoCTH Nnpu
rocT IsO pPacxoaos TemnepaTypa, P 6 P
4064-1 ’ oC N3MEPEHUNN OOBbEMaA
M3/y TennoHocuTens
(XonogHom n ropsaven
BoAbl), %0
Qi<Q<Q - +3
1 2<Q<0 <30 +1
2T >30 +2
Q1<Q<Q2 - +5
2 2<Q<0 <30 +2
A >30 +3
2.3.5 Mpepensbl Aornyckaemomn OTHOCUTENbHOM MOrpeLwHoCcTu

Bbluncnutens E;, %, Mpu BbIYUCIEHUU KONMYECTBa TEMJ0BOW 3HEeprum
coctaBnstoT £(0,5+A0min/AB).

2.3.6 lpepenbl  AONYCKaeMOW OTHOCUTESNIbHOM MOrpewHoCcTn npu
MU3MEepeHuUn pasHOCTM TeMnepaTyp KOMMIEKTOM TepMmonpeobpasoBaTtenen
conpoTtmBneHuns Ey, %, coctaBnatoT £(0,5+3A0min/AB).

2.3.7 MNMpepensl AonycKkaeMon OTHOCUTENbHOW MOrpeLwHocTyn
BbluMcnuTens npu npeobpasosaHum curHanoe ot Al pasBHbl HyAo (NoTepum
wnu pobaBneHns UMMNynbCOB Mpwv  nNpeobpa3oBaHUW  BbluMCAUTENEM
MMMYNbCHbIX BXOAHbIX curHanos ot [All, nponopuuoHanbHbIX 06beMy
TennoHocuTens (Xoa104HOM M ropsivyent BoAbl), HE AOMYCKAKTCS).

2.3.8lpepenbl  AONYCKAaeMOW OTHOCUTENIbHOW MOrpewHoCcTn npu
BbIYMCIEHUN MACCbl TenaoHocuTensa coctaenatT +£0,15 %.

2.3.9 lNpegensbl fonyckaeMon abContoTHOM NOrpeLHOCTU BbIUNCUTENS
npu npeobpasoBaHun curHanos ot TC coctasnsatoT £(0,1+0,0001-t), rae t
- abcontoTHoe 3HayeHne TemnepaTypbl 6e3 yyeTa 3Haka, °C.

2.3.10 NMpepenel [onycKaemom abcontoTHOM MOrpeLwHoCcT
TenjaocyeTymnKa npu UsMepeHnn temnepaTypsl, °C:

- npu komnnekTauumn TC knacca A no NOCT 6651 +(0,25+0,0021-t)
- npu komnnekTauum TC knacca B no NOCT 6651 +(0,4+0,00511t)

2.3.11 Npepensl ponyckaemotn npuBeAeHHOM NOrpeLwHocTn
BblUMCNMTENSA Npu NpeobpasoBaHnn curHanos ot AN He 6onee 0,15 %.

2.3.12 Npepensl ponyckaemoim npuBeAEHHOM NOrpeLHocTn
TennocyeTymKa npu U3MepeHnUn AasBneHns cocTaBnsaoT +2,0 %.

2.3.13 lMpepensl Aornyckaemom OTHOCUTENBbHOMN NOrpeLHoCcTy
TensocyeTymKa npu U3aMepeHmnn MHTepBasioB BpeMeHn coctasnatoT +0,01 %.
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3 YCTPOMCTBO U NPUHLUMNN PABOTbI TEMJIOCYHETYUKA

MpuHuMn paboTbl TenaocyeTyMkKa OCHOBaAH Ha npeobpasoBaHum
BbluMcAnTENeM BXOAHbIX curHanos ot AN (TC, ANO) v nocneayowem
BblUMC/IEHMN  KONMYECTBa TEMJoBOW  3Heprum nyteM  o6paboTku
pe3ynbTaToB U3MEpPEeHUN.

B coctaB TENNOCYETYMKOB BXOAST OTAE/bHbIE COCTaBHblE 3/1EMEHThI
(cpeacTBa M3MepeHUs YyTBEPXKAEHHOIO TUNa):

- BblUUCUTEND;

- [AaT4YMKM MOTOKa;

- U3MepuTesibHble npeobpasoBaTenu TemnepaTypsbl nnm nx
KOMMIEKTbI;

- n3MepwuTesnbHble npeobpasoBaTtenm n3bbITOYHOrO AaBNeHUS.

BbluncnnTtenb TennocyeTymka NocTpoeH Ha 6ase crneunanmsnpoBaHHOM
MUKPOMPOLIECCOPHOM CcuUCTEMbI, obecrneuuBawLwen c6op nHhopmaunm no
aHanoroBbiM W WMMY/bCHbIM BXO4aM, ee nocneayowy o06paboTky,
HakomnJeHne, XpaHeHue wn nepegadvyy obpaboTtaHHoM wHbOpMauMM Ha
YCTPOWCTBO MHAMKALMWN, aHaNorosble U LM POBLIE BbIXOAbI.

QOYHKUMOHANbHO BblYMCAUTENb TEMJIOCYETYMKA COCTOMT W3  6roka
aHanoroso obpaboTku curHana, 6noka undposon obpaboTkm curHana u
6noka nuTtaHma. Ha nnate 6noka aHanorosoit 06paboTkm curHana
pacrnonioXxeHbl knemmbl ans nogknueduns AM, TC v ANA. Ha nnate 6noka
umndposon 06paboTkn curHana pacnonioXeHbl BbIBOAbI AN MOAKIHOYEHNSA
CUrHanoB NpM3HaKOB COCTOSIHUSA, @ TaK e nopTbl MHTepdencoB RS-232C,
RS-485 n USB.

AN n3mepsietr 06bemM TennoHocuTens (XOA04HOW W ropsiyein BoAbl) U
npeobpa3syeT ero B MMNY/AbCHbIN BbIXOAHON CUrHasn, NponopLMOHanbHbIN
pacxoay TenJoHoCUTens.

N3MepeHMe TemnepaTypbl TEMJOHOCUTENS OCYLLECTBASETCA MyTeEM
M3MepeHns NnageHns HanpshkeHnsa Ha TC Nnpy NnpoTeKaHMM Yepe3 Hero Toka,
3aaBaeMoro UCTOYHMKOM TOKa 6roka aHanoroBon ob6paboTku curHana.
[danee, nocne npeobpasoBaHMs U3MEPEHHOro HanpskeHus B UMbPOBYIO
¢dopMy, oHO nocTynaeT B 6510k undpoBor 06paboTkn curHana.

N3mMepeHMe  mM36bITOMHOrO  AaBfieHUS  OCYLLECTB/ISIETCH nytem
HernocpeacTBEHHOINO U3MepeHns CUsbl Toka, noctynarwwero ot AWA. MNocne
npeobpa3oBaHNa M3MEPEHHOro CurHana B UM@pPoBYD (GOpPMYy OH TaKxe
nopaetcs B 6510k undposon 0bpaboTkun curHana.

Ha ocHOBe W3MEpEHHbLIX CUrHanoOB W YCTAHOBOYHbLIX MNapamMeTpoB
Tennocyetunka B 6noke umdpoBon 06paboTKM cUrHana OCyLecTBAAETCS
BblUMC/IEHME KOAMYeCTBa TEnJIoBOWM 3SHEeprum, TEenJoBOWM MOLLHOCTH,
06beMHOro W MaAcCoBOr0 pacxofoB, TeMmmnepaTypbl TenjoHOCUTENS,
npotekwero obbeMa M MacCbl TeNOHOCUTENS. BbluMCNeHHble 3HaueHus
BbIBOASTCA Ha YCTPOMCTBO MHAMKauun. B 6noke uudposor obpaboTku
CUrHana Takxe ocywecTenserca QopMMpoBaHMe MOCbIIOK BHELHNX
nHTepdemncos RS-232C, RS-485 u USB.
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N3MepuTenbHbIi  KaHan  TenjocdeTynmka npenctaBnsieT  cobow
COBOKYTMHOCTb, COCTOSILUYIO M3 KaHana usMepeHus obbema, ABYX KaHanoB
U3MEpPeHUs TeMmnepaTypbl M [ABYX KaHaloB W3MEpPeHUs WU36bITOYHOMO
AaBneHus, obecneymBatoLLyo BblUUCIEHNE KONIMYECTBA TEMJI0BOW SHEPTUN
W Apyrnx uUsnYeckmMx BeNMYMH MO AaHHbIM 06 M3MEpPEeHHbIX MapaMeTpax
TEenIoHOCUTENS.

BbluncneHne  KoONMYeCcTBa  TEMOBOW  SHEpruu  Ans  KaxzAaoro
N3MepUTENbHOIO KaHasna oCyLlecTBAsieTcs no gopmyne

T2
Q:TIIG-p-(hl—hz)-dT, (3.1)

roe G - 3HayeHue cpepgHero 06bLEMHOro pacxofa TenJioHOCUTENs B
TpybonpoBoae, Ha KOTOpOM ycTaHoBneH A, mM3/yu;

p - 3Ha4YeHMe NNOTHOCTU TeNJIOHOCUTENa B TpybonpoBoae, Ha KOTOPOM
ycTtaHosneH AN, kr/m3;

hi - 3HayeHuMe >SHTaNbLNMM  TEMJOHOCUTENS B  NOAANOLEM
Tpyb6onposoae, 'Ox/Kr;

h, - 3HaueHne sHTanbNUKn TennoHocuMTens B Tpybonposoge X0NOAHOMO
BOoAOCHabxeHua (ansa cuctem BC) mnn sHTanNbnNuM TENJIOHOCUTENS B
obpaTHOM TpybonpoBoae (ans cuctem otonneHus), FOx/kr;

Tl wn T2 - 3HayeHWe BpEMEHM Hayana W KOHUA W3MepeHUus
COOTBETCTBEHHO, u.

KonnuyecTtBo TensioBoW 3Heprum, mMspacxogoBaHHoe noTpebutenem 3a
BpeMS AeNCTBUSA HEeLWTaTHbIX CMTyauni (ToNbKO AN peXxuma oCTaHOB cyeTa
no At, cM. npunoxeHue E) Bblumcnserca no gopmyne

Qu
Que = Tap * Thws B.2)

roe Qu - 3HayeHue KonmM4yecTBa TeN/I0BOM SHEPrMM B TeYEHNEe UHTepBaioB
Thap, T:GL n T:G1;

Tuap - 3Ha4YeHWe BpeMeHW HOopManbHOW paboTbl TennocyeTymka B
LWITAaTHOM pexuMme, 4;

Thw - 3HA4YEHME CYMMapHOro BpeMeHW AeACTBUS HELUTaTHbIX CUTYyaunui,
4.

BbluncneHune aHTanbnuu 1 NAOTHOCTU TEMNJIOHOCUTENS MPON3BOANTCS MO

¢dopMynam, ykasaHHbIM B pekoMeHgaumm MU 2412-97.
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4 YKASAHUVE MEP BE3ONACHOCTMU

NCTOYHMKOM 0OMacHOCTU MpU MOHTaxXKe M 3KCnayaTaummn TenaocyeTymka
ABNSOTCA:

- ceTeBoOe HanpsxeHue (8o 253 B);

- AaBneHue xuakoctu B Tpybonposoaax (4o 2,5 MMa);

- TeMnepaTtypa xuakoctu un Tpybonposoaa (ao 150 °C).

BesonacHocTb akcnnyaTaummn npmbopa obecrneymBaeTcs:

- M30nAuMen  IMeKTpUYEecKMX  uernem  COCTaBHbIX  3/1IEMEHTOB
TennocyeTumKa;

- HaAdeXHbIM 3aszemnieHnem A;

- npo4yHocTbio kKopnyca Al un 3awmnTHbIX rnne3 TC;

- repMeTMYyHOCTb coegnHeHunsa Al ¢ TpybonpoBoaoM.

Mpn skcnayaTtaumMm TensocyeTymka Heobxoaumo cobnwogaTtb obwme
TpeboBaHMs 6e30NacHOCTU:

- 3anpelaeTcs aKcnayaTaums npmbopa co CHATOM KPbILLKOWN;

- 3anpewaeTcs AeMOoHTMpoBaTb Al A0 MOAHOrO CHATUS AaBfeHUs B
TpybonpoBoae;

- nepepn npoBeaeHueMm pabot Heobxoammo ybeauTbCs B TOM, YTO Ha
TpybonpoBoae OTCYTCTBYET OMAacHOE A5 XXU3HW HamnpshXeHune.

Mpn ycTaHoOBKE M MOHTaxe TernjocyeTymka Heobxogumo cobnopatb
TpeboBaHma MTOCT 12.3.003, FOCT 12.3.032 n N'OCT 12.3.036, a Takxe
npasua NoXxxapHow 6e30MacHOCTM N TEXHUKK 6e30macHoCTH.

Mpu 3skcnnyataumm Heobxoammo cobniopate «[lpaBuna ycTponcTea
3NEeKTPOyCTaHOBOK», «[TpaBuia TeXHUKN 6e30nacHOCTM Npu aKCnayaTaumm
3NeKTpOoyCcTaHoBOK» N «0Obwme npaBuna noxapHow 6esonacHocTn Ans
MPOMbILLMIEHHbIX NPeanpPUSTUN>».

Mpu o6HapyXeHuUM BHELWHUX MOBPEXAEHMN npubopa WK CeTeBOM
NpOBOAKW cCrieayeT OTK/IUYUTb TensocyYeTYnK OT CeTM A0 BbIICHEHUS
MPUYMH HENMCNPABHOCTU CMELNAIMCTOM MO PEMOHTY.

3anpewaeTca yCcTaHOBKa W aKkcnayaTaums npunbopa B B3pbiBOOMACHbIX
30Hax BCEX K/1accoB.

Ong TyweHunsa noxapa, Npu BO3ropaHMn TernsiocyeTynka, paspellaeTcs
MCNO/Mb30BaTb TONIbKO YINEKUCIOTHble OrHetywutenn tuna 0Y-2, QY-5,
Oy-10 v ap.
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5 MOHTAX

MoHTax  TensocyeTyYMKa  OCYLUECTBASAETCHA B  COOTBETCTBUM C
TpeboBaHMAMKN, NpeabsaBAsSEMbIMU K MOHTaxy cpeacTts naMepenun (AN, TC
n ANA), npuMeHseMblX B COCTaBe TensocyeTYnKa MU U3/I0KEHHbIMU B UX
3KCNAyaTauMoOHHOW AOKYMEHTauum.

6 MOArOTOBKA K PABOTE

MpoBepnTb MPaBUILHOCTb MOHTa)a 3/IEKTPUYECKNX Lienenh COCTaBHbIX
3/IEMEHTOB Tern/ocyeTynka B COOTBETCTBMM C WX 3SKCMSyaTauMOHHOMN
LOKYyMeHTaumen.

DneKkTpuyeckas cxema nOAKYEHNS BbIYUCAUTENSA TenjaocyeTynka
rnpueeaeHa B npunoxeHun B.

MNOTHO 3aKpbITb KPbILWKK KNeMMHbIX kopobok AN, TC n ANA.

YCTaHOBUTb Ha MeCTO MepefHio MnaHeNb BblYMCAUTENS WM MJOTHO
3aBUHTUTb 6ONTbI KpenseHns NepeaHen NaHenu.

MoaaTtb pacxoa TensoHocuTens noa paboynM AaBfiEHMEM U MPOBEPUTb
repMeTMyHoCcTb coeamHeHns Al, 3awuTHeix a3 TC wn ANO ¢
Tpyb6onpoBoaoM. Teyb U NpocayMBaHME HE OOMYCKaloTCS.

BkNOUMTb NUTaHMe TensocyeTumnka. Y6eauTbCs, 4TO NocC/ae BKIIOYEHUS
NUTaHWg BKJKOYMNAcb MNOACBETKA MHAMKaTopa Bblumcnutensa n Ha XKU
MHANUMPYIOTCHA 3Ha4YeHus TeKyLlen AaTbl, BPEMEHUN U OHSA Heaenn.

MpoBepuTb NMpaBUIbLHOCTb YCTAHOBKWU MpOrpaMMmpyeMbiX napameTpos,
otcyTcTBne HC n TH.

Y6eantbCcd B MHAMKAUWMM U3MEPSIEMbIX MapaMeTpoB - ob6bema,
TeMmrnepaTypbl U U36bITOYHOrO AaBEHUS.

31
TerniocyeTymnk, Ten/10B8bIYncinTelb TIM-206. PyKOBOACTBO 110 SKCII/lyataLmm



7 NOPAAOK PABOTbI

K paboTe ponyckaeTcs TennoCyeTyMK He UMEeWwMin MNoBpexaeHUNn
COCTaBHbIX 3/IEMEHTOB, HapyLweHus NNoM6 U NoAroTOBIEeHHbIN K paboTe B
COOTBETCTBUU C pa3aesioM 6 HacTosIWero pykoBoACTBa.

7.1 O6buwme cBeaeHun

7.1.1 MNonb3oBaTeNbCckoe MeHK npubopa YCNOBHO pas3feneHo Ha
ypoBHMU. Mpu BKAKOYEHUM NMPUOBOP HaAaXoAUTCS B NEPBOM (BEPXHEM) YPOBHE
M UHANUMPYET TeKyllMe 3HAaJYeHUsl BPeMeHW, AaTbl U AHS Hepenu. [pwu
paboTe OT BCTpoeHHoM 6aTapen ansa BkatoveHus XKW Heob6xoanmo HaxaTb
OZHY M3 KHOMOK Ha NepefHen NaHesnn BblYUCIUTENS

7.1.2 YnpaBeneHue paboTomn TennocyeTymnka ocyLiecTsnseTcs
UYETbIpbMSI  KHOMKaMW,  pacrofioXXeHHbIMM Ha nepeaHen  naHenu
BbIUMCNINTENS, W KHOMKOW «cny)ebHas», pacnosoXeHHOMW Ha nnaTte
undposon obpaboTkn BblumcantTens (cM. puc. B.1, npunoxeHune B).

O603HayeHne HavmeHoBaHne DyHKUMOHaAbHOE Ha3HayeHue
«BNIEBO» Mepexoa Mexay OKHaMW MEHI0 B
npeaenax o4HOro ypoBHS,
«BNpaBo> M3MeHeHne napaMeTpa
Bxoa B MeH0 napameTpoB unu
@ «BX04» HacTpoek BbIGpaHHON CUCTEMBI
TenaocHabxeHms
Bbixoa Ha ypoBeHb BBEpX U3
«“BeIxon> noboro MeHo
AKTMBaLMA pexXnMa U3MeHeHUs
«cnyxebHas»
napameTpa

7.1.3Tpun paboTe OT BHELWHEro WUCTOYHMKA MNUTaHWSA O COCTOSHUMU
TenaocYeTyMKa MOXHO CyAUTb MO COCTOSIHWIO Tpex CBEeTOAMOAO0B,
pacnonoXeHHbIX Ha NaHesnn ynpasneHus Boluncnutena. Mmranme seneHoro
ceeToanopa «paboTa» NpPUMEpPHO pa3 B CeKyHAy CBUAETENbLCTBYET O
HopManbHon paboTe TennocyeTynka. MuraHuwe KpacHoOro ceeToamoAa
«owmnbka» curHanusmpyet o Hanuumm HC, HenpepbiBHOE cBeyeHwe - O
Hannumm TH. CBeyeHune ceeToamoaa «RS-485» curHannsunpyer o nepepave
OaHHbIX Mo UHTepdency RS-485 nnn RS-232C.

7.1.4 TennocyeTUmMK NMeeT Tpu pexxnma paboTbl:

«KoHdurypaums» - npegHasHayeH A1 Bblbopa W yCTaHOBKMU
TengoTeXHUYeCcKnxX cxem ydyeta (CM. Tabnuuy 2.4);

«Pabounit» - B 3TOM pexuMe MUHAULMPYIOTCS WU3MEPEHHbIE W
BblYMC/NEHHbIE 3HAYEHNS NapaMeTpoB CUCTEM TennaonoTpebneHus;

«HacTpoikn» - npegHa3HayeH Afnsl NMPOCMOTPa M KOPPEKTUPOBKMU
YCTQHOBOYHbIX MapaMeTpoB TEMN/I0CYHETHNKA.
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7.2 OnucaHue pexunma «KoHdurypaums »

Onsa Bxoana B pexuMm «KoHdurypaums» Heob6xoammo, HaxoasacCb B MEHHO
C WHAMKAUMEN 3aBOACKOro HOMepa TernsiocyeTymKka, YyAepKuBas
OAHOBPEMEHHO KHOMKU <«BXOA4» WU <«BbIX0A>» AOMNOJIHUTENbHO
HaXaTb KHOMKY «cny)e6Hana>». Nopsaok nepexona Mexzay OKHaMu B
pexunme «KoHdurypaums» msobpaxeH Ha puc. 7.1. Boibop konunuectsa
CUCTEM N TUMA KaXXAOW CUCTEMbl OCYLLECTBASETCS MpW MOMOLLM KHOMOK
«BMPaBO» MWW <«BNEBO», Mepexos K cneaylouwen cucrteme - KHOMKOWN
«BxoA». Beixog n3 pexuma «KoHdurypaumsa» 6e3 3anmcu KoHpurypaumm
- KHOMKOMN «BbIX0OA4».

HavaTtb
KOHpUryprposaHune
¢
Pacxogomep M

Yucno cuctem: x | MErCTOaRE
P
o

Tun Cuctemsl 1
T XXXXXXXKKXK, b

veeed

TyanoB‘aﬂ rBCc TE
(o urouna ] | &
i

i

: LBC umpkynaums
:
< P-Mogayva+Nogn.

Temnepatypa

BanucaTtb ¢ [@=Jnporpammupyemeii (n)
KOHdUrypaumo | =¥ uamepsiembiit (Ne)
Mepexon c —» ) "W Tepexon 6es

3anucelo 3anucn

KoHcpurypauum - KOHcpurypaumm
Pexum «Pabounii»

PucyHok 7.1

MpuMmeyaHusa:

1. Cneayet MMeTb B BMAY, YTO YMC/IO KaHANOB U3MepeHus obbema U
TeMnepaTypbl HE MOXET NpeBblwaTh 6.

2. MMpu 3anucm KOHdUrypauum apxuB W WHTerpatopbl npubopa
obHynswoTCSA.
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7.3 OnucaHue pexuma «Pabouunii»

7.3.1Tpwun BKJTIOYEHUU TENI0OCYETUNK aBTOMaTU4yeCcku
yCTaHaBnvBaeTca B pexuMm "Pabounii" n npu otcytcteun HC mn (mnu) TH
HaYMHAET BblYUMCNEHME WU HAKOMJIEHNE C CYMMapHbIM MTOrOM KOJM4YecTBa
Tenn0BOM 3HEPrMMn No BCEM CUCTEMAM.

Pexxnm "Pabounin" npeaHasHayeH Ans MHAMKAUWM NapaMeTpoB CUCTEM
TennocHabxeHuns. B pexume "Paboumin" MOXHO TakXe MNpoOCMOTpeTb
TeKyllee BpeMs, BpeMs HapaboTKkm No Kaxaon cucrteme, BpeMst paboTbl Npu
BO3HWKHOBeHUMn HC B cucrtemax  TennocHabxeHnss 1M apxus
perncTpupyemMbix napaMeTpoB.

Mepexoa OT OAHOMO WHAMUMPYEMOro MapameTpa K  Apyromy
OCYLLEeCTB/SIETCS paBHOMPaBHO B 06e CTOPOHbI MOCPEACTBOM HaXaTus
KHOMOK <«BMpaBO» WM <«BIEBO», Mepexos K oTobpaxeHWi napaMeTpoB
KOHKPETHOW CUCTEMblI — KHOMKOW «BXOA», BbIXOA M3 pexuMma npocMoTpa
napaMeTpoB CUCTEMbl — KHOMKOM «BbIX0A4>.

7.3.2 YCTaHOBKA TeKyLlero BpeMeHu 1 aatbl:

YMeHblUEeHNEe YyBenuieHue

h

Bpems  44y:MM:cc [®] | Bpems mEmEE:MM:cc
Data M1 paa/mm/rr » [ata M1 ga/mm/rr

. @

Bpemsi  uu:[jiM] :cc
Data MH ga/mm/rr
]

.

Bpems uu:mm:icc
Oata My oo/mv/E

Bpems  u4:mm:icc
Oata M1 go/MM/T |

' (o]

PucyHok 7.1a
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7.3.3Mopsiiok nepexoja Mexay OKHaMy pexuma «Pabouunit»
n3o6paxeH Ha puc. 7.2.

Bpema  yuy:mm:cc
Data Mu  ga/mm/rr

CUCTEMA 1
XXXXXXXX

I |
L ! 1 YPOBEHb
(& J
-

/

A

OHeprust Q [kan
X XXXXXXXX

MowHocTb P

XX.XXXXXX ['kan/y
- =
Apxus A
p .
" Mapavempsi  a”
: cucmemsi :
Ownbkn Cuct N 4

Y - N
[ - [lMpocmomp .

apxuea g 3 YPOBEHb
................. . /

PucyHok 7.2
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Pexxum npocMmoTpa apxmBa gaHHbIX n3o06paxkeH Ha puc. 7.2a.

lMpocmomp e ——
apxuea ) (2 YPOBEHD )
| |
v
] - ]
CyTOUHbIV apXVB |4 » Yacosoit apxuB
5 y
[aHHble Ha 24:00 [aHHbIe Ha Y4:MM
- aa/mm/rr aa/mm/rr =)
=y t= Ey b=
JaHHble Ha 24:00 JaHHble Ha Y4-1:MMm
) an-1/mm/rr an/mm/rr (]
S t & t=l
[aHHble Ha 24:00 - [laHHbIE Ha Y4-N:MM ..............
E na-n/mm/rr aa/mm/rr @

(3 YPOBEHb |

PucyHok 7.2a
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OnuncaHne OKOH p
OKHa, oTobpaxkeHue
«HacTponkn»).

OkHa meHI0 1 ypoBHA

exnma «Pabounin» (LWITPUXOBOM JIMHMEN BblAENEHbI
KOTOPbIX 3aBUCUMT OT YCTAHOBOK B pexume

Bpemsa  yuy:mm:cc
Oata MNH ga/mv/rr

TeKkyLwwme BpeMs, Aata U AeHb Heaenu

CUCTEMA N
XXXXXXXX

CWUCTEMA N OTKN
XXXXXXXX

MopsakoBbii HoMep cuctembl (N) U HaMMeHOBaHMe
MpUMeHSEeMOomn B cucrteme CXeMbl y4yeTa
(Pacxopomep V, Pacxopomep M, Maructpanso,
Xonop, Mopaua, O6parka, TynukoBas [BC,
MoanuTtka HCO, MoanuTtka NCcTOYHMKa,
Tenno/Xonop, Mopaua+P, OtkpbiTas, IBC
umpkynsuma, WMcrtouyHuk, P-nopgauya+Moan.,
HCO, TemnepaTtypa).

OTKJ1 oTobpaxaeTcs,, ecnuM cuctemMa OTKJ/IHOYEHA
(cm. n. 2.1.10)

HC otobpaxaetrca npu HaanymMm B CUCTEME
HeLWTaTHOM CcUTyaunm

Tex.H oTobpaxkaeTca npu HannuMm B CUCTEMe
TEXHNYECKOMN HENCNPABHOCTU

CoxpaHuTb hann
CTaTUCTUKK

OkHO oTobpaxkaeTcs nocne MoAK/TIOYEHUS
ctaHgaptHoro Hakonutens USB-flash. [Mepepava
OaHHbIX Ha HakoNuTeNnb NMOATBEPXAAETCH HaxaTuem
KHOMKW «BBOA». [lna OTKAOYEeHUs HakonuTens 6es
nepefadn  AaHHbIX  CneayeT  HaXaTb  KHOMKY
«BbIX0O4>». Mpouecc nepeaauu OaHHbIX
oTobpaxkaeTcs Ha wuHAMKaTope Oeryuem CTpPOKOW.
Mocne 3aBepweHua nepegadun npmbop nepengeT Ha
OKHO C oTobpaxeHueM TeKkyllero BpeMeHW. Bpems
nepegadn He npesbiwaeT 40 cekyHa. ®dainin 6yaper
CoXpaHeH Ha dnsw-HakonuTene B katanore  TEM-
206

OKHa MeHI0 2 ypoBHSA

Oxeprua Q Tkan/MOx/MBT*y
XXXXXXXX

KonnuyecTBo Tennosoit 3Hepruu, noTpebneHHoe i
cuctemoii N, eauHuubl maMepeHus (MBT*y, Tkan, i
FAx) ycTtaHaBinBalTCA B MeHIO «O6wmMe HacTPOMKu
npubopa» i
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Konunyectso TennoBomn
cuctemonn N

3Hepruu, notpebneHHoe
B peXMMe OoCTaHoBa cuyeTa no At B

e xxxx | WTaTHOM pexume paboTbl, eaAnHWULbl U3MepeHus
(MBT1*4, I'kan, I'Ox)
Konunuectso TennosoW 3Hepruun, notpebneHHoe

cuctemorr N B pexumMme oOCTaHoOBa cyeTa no At B
HewTaTHOM pexume paboTbl, eAnHULbI U3MepeHus
(MBT1*4, I'kan, I'Ox)

CyMMapHOe  KOMM4YeCcTBO  TEMJIOBOW  3HEpruw,
notpebneHHoe cucteMon N B pexuMme OCTaHOBa
cyeta no At B WITAaTHOM W HEWTATHOM pexmmax
paboTbl, eanHuubl uameperus (MBT*y, Mkan, FOx)

BbiBog Q B MBT*4 nnn B M)k ycTaHaBAMBaeTCS B
MeHlo <«O6wme HacTpokm npubopa». [Ons
CUCTEMBI «Tenno/Xonoa»  ortobpaxkawTcsa  ABa
pasfenbHbIX MHTErpatopa 3HEeprun Ans pexumon
OTOMJIEHMSA N OXNaXKAeHUs

MouwHocTts P
xX.xxxx 'kan/y

3HayeHne MrHOBEHHOW MOLWHOCTM B cucteme N,
namepsemon B 'kan/u, FAx/4, MBT

O6bem V m°
X XXXXXX

O6bem VI M
X XXXXXX

O6bem VO M
X XXXXXX

O6beM TennoHOCUTENS C HapacTalowMM WUTOroM,
n3MepsieMblii B M3.

B cnyuae, koraa B CUCTEME HECKO/IbKO KaHanoBs
nusMepeHuss obbeMa, TO 06bEM TensIoHOCUTENS
cuUUTaeTCa OTAENbHO Mo KaxaoMmy u3 Hux (V, VI,

X XXXXXX

O6bem Vn M VO, vn)
X XXXXXX

Macca M T Macca TennoHocutTensa c HapactawownMM WUTOromMm,
X XXXXXX n3MepsaeMmad B TOHHaX.

Macca MM T B cny4dyae, Korga B CUCTeMe HeCKOJIbKO KaHa/loB
XXXXXKX n3MepeHmss obbema, TO Macca TenoHOoCUTENS

M3MepseTcs OTAeNbHO Mo Kaxaomy u3 Hux (M, MM

Macca MO T MO I:'In) A AOMY ( ' '
X.XXXXXX 4

Macca Mn T

Maccosbit pacxon

MaccoBblii pacxon TennoHocuTens, M3Mep$|eMbIVI B

G XXXXX T/ T/4. B cnyyae, Korga B CUCTEME HECKO/IbKO KaHaNoB
an ; usmepeHus obbema, TO pacxoh TernjoHocuTens
X XXXX T/M
GO xxoox T nsMepsieTcs oTAeNIbHO NO Kaxaomy u3 Hux (G, GH,
GO, Gn)
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Maccosblili pacxoa
Gn X.XXXX /M

O6beMHbIN pacxoq,
G XXXXX M4

G xxxxx MMy
GO  xxxxx MM

OObeMHbIV pacxoa
Gn  xxxxx MMy

O6beMHbIN pacxoa TensioHocuTenss B cucteme N,
n3MepsieMblii B M3/ 4.

B cnyuyae, korga B CUCTeMe HEeCKOJSIbKO KaHanos
n3MmepeHmss obbema, TO pacxo4 TenJOHOCUTENS
cynTaeTca OTAeNbHO No Kaxaomy m3 Hux (G, G,
GO, Gn)

Temnepatypa

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

TemnepaTtypa TennoHocuTens, usmepsemas B °C

PasH. Temnepatyp
tN40  xxx.xx °C

Pa3H. Temnepatyp
trt0  xxx.xx °C

PasH. Temnepatyp
tO-tx  xxx.xx °C

th-tx  xxx.xx °C
tO-tx  xxx.xx °C

PasHocTb Temnepatyp Mexay Tpybonposogamu,
nsmepsiemas B °C

M36bITOUHOE faBneHne TENIOHOCUTENA, UBMEPAEMOE

Mo~ %o MMa B MMa (Bo3MOXHa nNporpaMMHas YycCTaHOBKa
ox Yxxx MMa ! 3HayeHus M36bITOYHOrO AaBneHUs B nNpegenax ot O
=== =! Ao 2.5 MMa c warom B 0.1 MMa, cM. pexum
1Y) Mrla !

p XXX M ia «HacTpoiikmn»

:px x.xxx MMa P )

lasnenme |

(PN X.XXX MI'Ia:

Tpab 4:MM

Thap HIMM Bpemsa paboTtbl n Bpemsa HapaboTku npubopa, u
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Bpewmsi B oumnbke

Tru - BPEMsA paboTbl Npu6opa Npu Hanuunmm TH, 4;

Bpewms B owmnbke
TG 1 Y:MM

Tnt H:MM T:At{ - Bpems paboTbl npubopa npu HC At < Atl, u;
TTH UMM Tsn - BPEMSI OTCYTCTBUS 3M1EKTPONUTaHUS, Y;

Tan 4IMM Tar - BpeMsi  OTCYTCTBMSI TEMJoHOCUTEeNns B
TnT Y:MM Tpy6onposoae, 4;

T:atd H:MM Tpee - BpeMms pEeBEPCUBHOIO 3Ha4yeHus
Tpes Y:MM TennoHocuTens B obpaTHOM Tpybonposoae, u

TG1 o T:GT - Bpems paboTbl npubopa npn HC G=>GT

TG 4:MM T:GY - Bpemsi paboTbl npubopa npn HC G<G{

Mpu BbIMyCKe W3 MPOU3BOACTBA YCTaHaB/MBAKOTCS
3HayeHus
GT=GB, G{=GH

Owmnbkn Cuct N

Muankauymsa cumonoB HC n TH B cucteme N

«GT», «Gl», «GMNT», «GM», «GOT», «GOI»,
«Atd», «TC x», «NT Gx>», «MUTx>, rae x - Homep
M3MepUTENbHOro KaHana

ApxuB

ApXu1B perncrtpaunm napaMmeTpos

OkHa MeHI0 3 ypoBHSA

CyTOou4HbIN apxuB

Yacoson apxuB

Bbi6op TMNa NpocMaTpMBaeMoro apxmea

[aHHble Ha Y4:MM
on/mm/rr

Bbibop aaThl (BpeMeHu) 3a KoTopyto (koTopoe) 6yaeTt
BbIBOANUTbLCA apXuB

7.4 OnucaHue pexunma «Hactponkn»

7.4.1 ina Bxofda B pexuMm «HacTpomku» HeobxoamMo, HaxoAasiCb B
NoboM MeH pexnma «Pabounit», oAHOBPEMEHHO Ha)aTb KHOMKW
«BJIEBO» WU «BMNpaBo>». opaaok nepexoaa Mexay OKHaMuM B pexume
«HacTtponkun» nsobpaxeH Ha puc. 7.3.

3HayeHusl NapaMeTpoB HaCTPoOeK, YCTaHaB/IMBAEMbIX Ha NpeanpUsSTUN-
W3roTOBUTESIE MO YMONYAHMWIO, NOAYEPKHYTbI B M. 7.4.2.
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[ns Koppekuun napaMeTpa HeobxoANMO:

1. Mpu nNOMOWM KHOMOK <«BMpPaBO» WM <«BNeBO» BbibpaTb
KOppeKTMpyeMbIli NapameTp;

2. HaxaTtb KkHoMKy «cnyxebHas»* (Npy 3TOM KOPPEKTUPYEMbI
napaMeTp Ha4yHeT Muratb);

3. [lpuv NoMoLM KHOMOK «BMpaBo» WU «B/IEBO» U3MEHUTb 3HaUeHue
napameTpa (4NA aKTMBALUMM PEXMMA YCKOPEHHOIO M3MEHEHUSI HYXHO
[OMOSTHUTENBHO HaXXaTb KHOMKY «BBOA®);

4. TIOBTOPHO Ha)aTb KHOMKY <«Cnyxe6bHasa».

KoppeKkunsi HEKOTOpbIX MapaMeTpoB HeAoCTyrnHa ANs MNoSib30BaTens.
3HayeHnss 3TUX MapaMeTpoB YCTAHABMMBAKOTCA Ha NpeanpusTUm-
M3roTOBUTENE NPU BbINyCKE U3 NPON3BOACTBA.

Pexum «Hactponkm»
«Pabouuit»

CocrosHe BxofoB
NpU3HaKoB

CRC32 npowmsin
XXXXKKXX XXX

O6Lwme HacTpoiikKn
npubopa

Cepsuc

| MapaveTpei Cuer. N | _
L _ _ _ 000X Mapawetpel Cucr. 1 Hacrporii 4 YPOBEHb
XXXKXKX W3M. KaHanos
- C]
BXOﬂhl npu3HaKkos
AuckpeTHble/Lindposble TloAceeTka akpara
[ - (=] oT Gatapeu: HeT
G XXX Hactpoitkn =
KaHasos pacxopa :
= =
“ - L

TMapamempsi

= =

WN3mepuT. KaHanb!
Gixx txxx pixxx

Hacrpoii
KaHaroB fasrneHns

G

Twn TCM: XXX

QOunCTUTL apXUB U
VHTErpaTopel

Wrpukaums p:
palH

eT|
T 1Y

BumHWIA nepuop,
c An/mm no pp/Mm

OTYeTHbI AeHb
XX
oL 1=

dunbTpaums:
palvet

PucyHok 7.3

* ANA aKTMBaUMK pexuMa M3MeHeHns napameTposB «Aapec B ceTu» U «CKoOpocTb»
MOXXHO BOCMOJ/Ib30BaTbCA KHOMKOW «BXOMA>.
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7.4.2 OnncaHune oKoH pexunma «HacTponku»

OO6Lwwue HacTporku npubopa

MNoaceeTka akpaHa
oT 6aTtapen. Het

BknioueHne/oTknwueHmne noacsetkn XKW  npu
paboTe OT BCTPOEHHOro WCTOYHWKA MUTaHMS.
BknoueHne noacBeTKM CoKpalwlaeT Bpemsi paboThbl
BblYMCINTENSA OT BCTPOEHHOIO MCTOYHMKA MUTaHUS

ALpec B CETU: XXX
CKOpOCTb: XXXX

YcTaHoBKa agpeca npubopa (1-240) B ceTn RS-485 u
ckopocTtu obMeHa npubopa ¢ BHEWHNUMU YyCTPONCTBaMM
(CKOpOCTb NpMHUMaET 3HavyeHusa n3s psaa 9 600, 19 200,
57 600 buT/cek)

MpoTokon o6bmMeHa
APBAC/MODBUS

Bbi6bop npotokona o6MeHa ana nHtepdencos RS-232C
M RS-485 (MODBUS wnuM BHYTPEHHWI MPOTOKON
APBAC)

Pexum pabotbl USB
Flash / Modem

Bbibop pexuma pabotbl nHtepdenca USB.

Pexxum Flash/Modem pana paboTbl CO CTaHAAPTHbIM
USB-Flash Hakonutenem unu 3G-mogeMoM Huawei
E3372h-153, pexuMm MOXEeT MCNOo/b30BaTbCA TOJSIbKO
npv NMUTAHUN BbIYUCIINTENSA OT BHELLUHEro NCTOYHMUKA.
Pexxum COM-MnopT ANg NOAKNOYEHUS BblYMCAUTENSA K
MK (TpebyeTtcs nepexogHuK)

VHavkaums p: HacTpoiika Hanuuus  MHAMKaAUMKM  U36bITOYHOrO
AalHet AaBfeHus

Ea. nam. Q: o

/M kan/MBT BblI6Op eANHUL U3MEPEHNA TEMIOBOW 3HEpPrumn

31MHUI nepuog
¢ aa/mm no ga/mm

HacTpoilka Hayana M OKOHYaHWA 3MMHEro nepuojaa
(neHb/Mecsu)

OTYeTHbIV AeHb
XX

Bbibop paThl
apxuBa

CbOpMVIpOBaHVIS'-I 3anmMcn  Meca4Horo
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dunbTpaums:

BknoueHne ycpeaHeHUs WHAMULUMPYEMOro 3HayeHus

nalvet
pacxona
r Craryc : OkHO oTo6paxkaeTcs Npu NOAKAYEHUN K MHTEpdency
nogkniodeHna | USB 3G moaema

NoAaKsl. K cepBepy

Hactpowkun
Ethernet :
o
MAC appec IBb
XXXXXXXXXXXX
Cob6poc HacTpoek \ -
HacTporiku
Esc—Het Jd-Aa \ cetu (MUBB)
\ 4
HacTtpowkn IP BB py4Hoin/DHCP

XXX XXX XXX XXX

=% v
v Macka cetun
Appec cepBepa XXX XXX XXX . XXX
Infoteplo.by ? * =
T l LLrno3
MopT Ans noakn. XXX XXX XXX XXX
K cepBepy XXXXX f * =
MopT ana nogkn.
k BB XXXX
Hactporku I'Iepexop, K HaCTpOVI KaM ceTn N3MEPUTESIbHO-
cetn (MBB) BblUMCNTENBbHOIO 6/10Ka

IP BB py4Hoi/DHCP
XXX XXX XXX XXX

Bbibop pexumma HacTpohku ceTn (Bpy4Hyto/uyepes
DHCP cepBep). YcTtaHoBKka IP appeca BbluMcanTens
npu py4YHOW HACTPOMKe

Macka cetn
XXX XXX XXX XXX

YCcTaHOBKa Macku CeTu Npu py4yHOM HacTpoike

LLnto3
XXX XXX XXX.XXX

YCTaHOBKa OCHOBHOIO LU/03a NPW PyYHON HacTpoiike

MopT ansa nogkn.

YcraHoBKa nopTta nogkaodeHns WMBB npu py4yHown

kK BB XXXXX HaCTpoﬁKe
Anpec cepsepa A,El,pec cepBepa And aBTOMaTU4yecKoro BKJTIOYEHUA
Infoteplo.by

npubopa B CUCTEMY AMCTAHUMOHHOIO CHATUS AaHHbIX
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MopT ansa nogkn.
K cepBepy XXXXX

YcTtaHoBKa nopTa ANnsg NoAK/IlYeHUa K cepBepy

C6poc HacTpoek

Esc—Her o-fa|  COpoC HacTpoek Ha 3aBOACKME YCTaHOBKY

HaCTpoﬁKVI U3MepuTenbHbIX KaHanoB

Bxoapbl npnsHakos

HacTtpoiika Tuna BXOAOB WHQPOPMALMOHHBIX

OuckpeTHble/LndpoBblie NPpU3HaKoOB.
HacTtponka «LundpoBbie» npuMeHsieTcss TONbKO
B cocTaBe ¢ pacxogomepamm PCM-06 n PCY-05
7] nossonseT noay4yaTb oT HUX "
pernctpupoBaTtb MHGoOpMauuo 06 OTCYyTCTBMM
TennoHocuTens, peBepPCUBHOM pacxoae,
HanMuum nuTaHms, TeXHUYeCcKom
HEUCNPABHOCTM pacxoAoMepa, HanpsXeHuu
BCTpoeHHoM 6aTapen (ana PCY-05).
HacTtpoika «nckpeTHble» MOXeT
MCMonb30BaTbCsa C NobbiMmn [, OCHallEeHHbIMK
MHGPOPMALMOHHBIMKM  BbIXOA4aMW W MNO3BOSMSET
HaCTPOUTb BXOAbl BbIYMCNTENS HA KOHKpPETHoe
cobblTe B COOTBETCTBMU C dyHKUMOHanom AnN
(PeBepc mnu nycras Tpyba mMam TexHuyeckas
HENCNpaBHOCTb nnu oTCyTCTBME
IN1EKTPONUTaHNs)

oy1 XXX

G1B XXX. XXX

nyz2 XXX

G2B XXX. XXX

ay3 XXX

G3s XXX XXX HoMuHanbHbIN anametp AN n ero BepxHWI npenen

ava XXX n3MepeHusa pacxoga G

G4s XXX. XXX

nys XXX

G5B XXX. XXX

0ye XXX

G6B XXX. XXX
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GN?T
GNY

XXX %
XXX %

Bbi6Op MWHMManNbHOrO M MakKCUMManbHOrO Mnopora, B
COOTBETCTBUM C KOTOpbIM 6yayT peructpuposatbcs HC
B paboTe TennocyeTtumka, % ot GB. N3MeHsieTca B
npegenax ot 30 % [0 125 % ¢ ANCKPEeTHOCTbIO B 1 %
ana GT v ot 0 % A0 10 % ¢ aAnckpeTHocTbio B 0,05 %
ons Gy, roe N - HoMep n3MepuTenbHoro kaHana (ot 1
1o 6)

KvN, n/m xxx.xxx

KvN, n/n
MpuaHak

XXX XXX
XXX XXX

YcTaHOBKa Beca MMMyJibCca B COOTBETCTBMUN C BECOBbLIM
KoaddurumeHTom npumeHsemoro AN, roe N - HOMep
n3MepuTenbHoro kaHana (ot 1 go 6)

YcTaHoBKa cobbITMS NpU UCNOMb30BaHUUN ANCKPETHOMO
MHOpMaUMOHHOro curHana ot Af.  [JdocTynHsbl
BapuaHTbI:

HeTt - Bxoa He obpabaTtbiBaeTcs;

PeBepc - peBepcuBHbIN pacxoi;

MT - nycTas Tpy6a;

TH - TexHn4yeckass HEMCrNpaBHOCTb;

Ol - OTCYTCTBME 3/IEKTPONUTAHUS;

Tun TCIT:  X.XXXX

YcraHoBka Tvna npuMmeHsembix TC 1.3850 (Pt500) nnu
1.3910 (5000M).

PN max = x.x MlMa
PN gor = x.x MlMa

YcraHoBKa BEpPXHero npeagena M3MepeHuns
M36bITOYHOrO AaBNEHWS W [AOFOBOPHbIX 3HAYEHWUN
M36bITOYHOrO AaBNEeHUS, WHANUMPYEMbIX B Clydae
06pbiBa MM KOPOTKOrO 3aMblkaHnsa nuHuia AN (0.0
- 25 MMa c warom 01 MMa), rae N - Homep
M3MepuTesbHOro kaHana (ot 1 no 6)

KoHTponb nycTton
Tpy6bul GN ANAO: OA/HET

BkntoueHne KoHTponss nyctonm Tpybbl MO cuUrHanam
AWa, roe N - HoMep n3MepuTesnbHoro kaHana (ot 1 go

6)

HacTpoiiku napameTpoB cucteM

Oatuu notoka:

G1=MNop G2=Lupk

Hactporika ¢akTuyeckoro Mecrta ycTtaHoBku [l B
cxeme yyeta <«IBC uumpkynsuus». [logatowumm
Tpy6onposoa, LMPKYNSUNOHHbIN Tpy6onpoBoa,
TpybonpoBoAa X0/104HOM BOAbI.

G XXX
HacTpolika KaHanoB W3MepeHuss pacxoda - U3M
Gn XXX (n3mepsiemoe) wunm nporp  (nMporpaMMupyemoe)
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GO

XXX

3HayeHne. B cny4yae YCTaHOBKW nporp nodaBideTca
G nporp
G= XXX %

OKHO:
B KOTOPOM MOXHO YCTaHOBWUTb 3HauyeHMe pacxoaa B %
oT GB B npeaenax oT 1% o 125 % c warom B 1 %

XXX

T

XXX

TO

XXX

Tr

XXX

Tx

XXX

HacTpolika KaHanoB M3MepeHus TemnepaTtypbl — U3M
(n3mepssemoe) wunm nporp  (MporpaMMupyemoe)
3Ha4yeHwue.

B cnyyae yCTaHOBKW M3M MOSIBNISIETCS OKHO:

T n3m
M3m. kaHan X

B KOTOPOM MOXHO Mpu Heo6X0AMMOCTM W3IMEHUTb
YCTaHOB/IEHHbIA HOMEp M3MEepUTEeNbLHOro KaHana
TeMneparypsl.

B cnyyae ycTaHOBKM nporp MosiB/IAETCA OKHO:

T nporp
T= Xxx °C

B KOTOPOM MOX>XHO YCTAaHOBUTb 3HayeHue TeMnepaTtypbl
B npeaenax or 0 °C no 150 °C c warom B 1 °C

Tx

nporp

Txa=x Txn=x°C

HacTpoiika nporpaMMmpyemMoro 3Ha4dyeHus
TeMnepaTypbl XonoAHOM BoAabl Ans 3uMHero (Tx3) u
netHero (Txn) nepuoaa (Ha4yano M OKOHYaHMe 3UMMHEro
nepuoga ycCTaHaBimMBaeTca B MeH  «06wme
HacTponkm npubopa», CM. Bbllle), YCTaHOBKa B
npenenax or 0 °C po 50 °C c warom B 1 °C (TONbKO AN
cXeM yyeTa «OTKpbITaa» 1 «FBC uMpkynsumsa »)

HaCTpOVIKa KaHanoB N3MepeHns n36bITOYHOrO

P XXX AasneHns - usm  (U3MEpsSieMOE) WM nporp
(nporpaMmmupyemoe) 3HayeHue.
on o B cnyyae ycTaHOBKM M3M MOSIB/ISIETCS OKHO:
P n3am
MN3m. kaHan X
PO XXX
B KOTOPOM MOXHO MNpu HeOobXoAMMOCTU W3MEHUTb
YCTQHOB/IEHHbIN HOMEpP W3MEpPUTENIbHOro KaHana
Pr XXX M36bITOYHOro AaBMEeHUS.
Px XXX B cnyyae ycTtaHOBKM nporp NosiBASIETCSH OKHO:
P nporp
P= x.Xx MlNa
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B KOTOPOM MOXHO YCTaHOBUTb 3HayeHWe AaB/ieHUA B
npegenax ot 0.1 MNa po 2.5 Mla c warom B 0.1 MMNa

4td,°C XXX

Bblbop MWHMManNbHOW pa3HOCTM TemnepaTtyp, B
COOTBETCTBUM C KOTOpOM 6yayT perncrtpupoatbcs HC
B paboTe TensocyeTumka At<Atl. W3meHseTcs B
npeaenax ot 2 °C no 30 °C c warom B 1°C

OcTaHoB cyeTa npu BO3HWUKHOBEHUU HC
Ocravos: G1Glatisther|  (GT GY At /At/HeT). CM. npunoxeHue E.
Cuctema: BK/oTK HacTpoiika OTK/OYEHUA CUCTEMbl, CM. M. 2.1.10
(BKI/OTKI)

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

Bbibop dopmMynbl pacdeTa noTpebseHHOro Koan4ecTsa
TENN0BOMW 3Heprm (TONbKO ANS  CXeMbl Yy4yeTa
«OTKpbITas») (Q=Q1+Q2 nnv Q=Q1) npu M2>M1

Pexum paboTbl
XXXXXXXX

Boibop pexuma paboTbl cUCTEMbI ANS CXEM y4yera:
«OTkpbiTasi»: ABTO, OCHOBHOW, JIETO1(G1=0),
JNIETO2(G2=0) (cM. npunoxeHune K);

«UcTouHuk»: UctouHuk, P-NMogayva+ioan.

Mameput. KaHanbl
G1: xx t: Xxx p: Xxx

NHAnKauma Mcnosb3yeMbiX CUCTEMOWN U3MepUTeNbHbIX
KaHanoB TenjocyeTymka (Koppekuus HegoctynHa). B
c/lyyae MCrnosib30BaHMSA NpOrpaMMUpyeMbIX 3HaYeHUn
BMECTO COOTBETCTBYIOLEro KaHana oTobpaxaeTcs
6ykBa «n»

CepBuc

MCcTOYHUK NuTaHms
BHewwHun

OTtobpaxaeTca A[EUCTBYIOWMIA  UCTOYHMK MNUTaHMA
(BHeWwHee unn BCcTpoeHHas Hatapes). Mpu pabote ot
6atapen oTobpaxaeTcs aKTyalbHOe HanpsXeHue
nUTaHMUs

T npoueccopa, °C
XX.X

OTobpaxeHune Tekyllein TeMnepaTypbl NpoLeccopa

Oumnctutb apxume

O6HyneHne apxuBa gaHHbIX npubopa. Ans o6bHyneHus
HY>XHO ABa pa3a HaxxaTb KHOMKY «Cay>xebHas»

Oumnctutb apxme
N MHTerpaTopsbl

O6HyneHne apxmBa AaHHbLIX M MHTErpaTopos npubopa
OAHOBPEMEHHO. [N O06HYNEeHWs HyXHO [Ba pasa
HaXaTb KHOMKY «C/y)Xe6Has»
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Craryc
noAKN4YeHus

OkHO oTobpaxaeTcs nNpu NOAKIIYEHNN K UHTepdency
USB 3G mMoaeMma

MNookn. kK ceTn
SIM+PIN+Net+Aut+

Hanunuune nnbo oTcyTCTBUE CBA3U:

SIM+(-): goctyn K SIM KapTe BbIMOSHEH WN HET;
PIN+(-): NMNH-koA AOCTYNEH UMK HET;

Net+(-): ceTb MO6MALHOrO onepaTopa AOCTYMHa MU
HeT;

Aut+(-): aBTOpM3auMa B CETU ornepartopa BbIMOSIHEHA
U HeT

Mopkn. Kk cepsepy
Con+ Aut+ Exch+

Hannune nubo oTcyTcTBME
infoteplo.by:

Con+(-): NOAK/IOYEeHNE K CepBepy BbINOJIHEHO WK
HeT;

Aut+(-): aBTOpM3aLmnsl C CepBepoM NOATBEPXAEHA UK
HeT;

Exch+(-): BbIMoNHsAeTCss 06MEH AaHHLIMU WU HET

CBA3M C CepBepoM

USB mopem: y 6 .

onrman  xx dBm poBeHb curHana 6ecnpoBOAHON CeTU

T kB: XXXXXX O6bbeM nepepaHHOMW UM NpUMHATON  MHbOpMaLUK
{ kB: XXXXXX

NpM6oOpPOM, BO3MOXHO OBHYIUTb KHOMKOW «BBOA>»

MocnegHwu obmeH
XX/XX XXIXX: XX

[aTta n BpemMsa nocnegHero obMeHa gaHHbIMKM npubopa
c cepsepoM infoteplo.by

Cnepytowuint obmeH
XX/XX XXIXXIXX

[OaTa v Bpems cneaytowero obmMeHa aaHHbIMKM nNpubopa
c cepsepoM infoteplo.by

CrapToBaTtb 0OMeH
NPUHYAUTENBHO

Bo3MoxHOCTb 06MeHa AaHHbIMK Npubopa C cepBepoM
infoteplo.by B  npuHyanTenbHOM  nopsake  He
A0XWAasCb 3anjJaHMPOBaHHOIO caegyrowero obmeHa

7.4.3 Ona BbixoAa n3 pexuma paboTbl TennocyeTumka «Hacrpoikn»
Heo6xoANMO, HaxoAsCb B SIIOO6OM MEHIO, HaXaTb KHOMKY <« BbIXOM> .
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7.5 OnucaHue nHTepdcencos TennocUyeTYMKa

7.5.1 CunTbiBaHNE XpaHUMbIX BO BHYTPEHHEN NaMATU TernsjocyeTymka
napamMeTpoB CUCTEMbl TenIOCHabXeHns W CTAaTUCTUYECKUX AAaHHbIX
(apxuBa) ocyuwlecTBnseTca no nHTepdencam RS-232C, RS-485 n USB.

7.5.2M0 wnHTepdericy USB K TenaocyeTumky noakao4vaeTcs
CTaHAapTHbI HakonuTenb USB-Flash ¢ dannoBoi cucrtemon FAT, FATI16,
FAT32 nnn exFAT ans cuntbiBaHua daiina ctTaTucTMku n3 npmbopa. Nocne
MOAKJIIOYEHNA HAKOMUTENs Ha 3KpaHe BbluncauTens oTtobpaxaeTtcs
npurnaweHne K nepegaye AaHHbIX.
CoxpaHuTtb dann

CTaTUCTUKU

A

CoxpaHeHue davina

A ¢

dann cTaTUcTUKK r Owwnbka |

coxpaHeH :coxpaHeva d)aﬁnaJ'

PucyHok 7.4

Mo 3aBepweHW0 nepegayn HakoNUTenb OTKAKYaeTcsa  OT
BbluMCIUTENs N nogkntodaetca K MNK.

darin ctatucTnkn npnbopa coxpaHseTcs B KOpHeByto nanky USB-
Flash B nanky TEM-206. [locpeACTBOM MpoOrpaMMbl YTEHUSA CTaTUCTUKWU
Stat10x cneayeT OTKPbITb daia 13 Nankm € AaHHbIMU BMAA XXXXXXXX-
YYYY-MM-DD@hh-mm-ss.206:

roe XXXXXXXX - cepuiHbliA HOMEpP TEM0CYETUYMKA;

YYYY-MM-DD@hh-mm-ss - gata v BpeMs cymTbiBaHua danna (no
Tanmepy BblUNCANTENS).

7.5.3 o nHTepdeincy USB npubop MoxeT 6biTb NMOAKAOYEH K CeTU
Internet. B 3TOM cny4ae npubop B aBTOMaTtUYeCKOM pexume nepepaer
Tekywme U1  apxuBHble AaHHble Ha cepeep COOO «APBAC»
www.infoteplo.by. [lonb3oBaTento AOCTYNMeH MNPOCMOTP BCEX AaHHbIX
TensocyeTumka 4yepes web-nHTepdenc nnm BHeWHee NpUNoXeHue.

Ona 3Toro HeobxoAMMO NPOWTM perncrpauuil  Ha canTte
www.infoteplo.by n aktuBupoBaTb dain asTopusaumm npmbopa.

MoakntounTte USB-Flash kK TenaocyeTuynky UM coxpaHuTb daiin
aBTopu3auuu.
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CoxpaHnTb daiin
CTaTUCTUKM

= -
.| Cosnatb chann
asTopu3aLMm

darin  aBTOpU3aUUM
coxpaHsieTcs Ha USB-Flash
TEM_206XXXXX:

raoe XXXXX - cepuitHbl

, (@
CoxpaHeHue
danna

\ ¢

daiin asTopusaumm| Owwubka |
coxpaHeH coxpaHeHus anna

|
| J

PucyHok 7.5

npunbopa Ha cepBepe COOO <«APBAC»
B nanky TEM-206_KEY wu wuMmeeT BuA

N HOMep TennocyeTymka.

50

TerniocyeTymnk, Ten/10B8bIYncinTelb TIM-206. PyKOBOACTBO 110 SKCII/lyataLmm



7.5.4To wuHTepdency RS-232C wam  RS-485  cuuTbiBaHMeE
ocyLlecTBisieTcs npu nomMoLuu rnporpammbl Stat10x ansa
Windows 95/98/2000/XP/7/8/8.1/10. [na cBa3wn Tennocdyetuuka c [1K,
BHELWHMM MOAEMOM WM KOHBepTepoM nHtepdencos (RS-232C«»RS-485)
ncnonb3ytotcs curHanbl RXD, TXD n GND.

7.5.5 B cnyyae, Korga TeNJ0CYHETUMK NMOCTaBAAETCA C YCTaHOBIEHHbBIM
nepexogHbiM kabenem (CM. KapTy 3akasa, npwioxeHue A), Aans
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CUMTbIBAHUSA JaHHbIX N0 WHTepdency RS-232C B [K Heobxoammo
NOAKIUYMTL K NepexogHoMy kabento, nsobpaxeHHOMy Ha puc. 7.6, HyJb-
MoAeMHbIN kKabenb (CM. puc. 7.7).

MepexogHo kabenb RS-232C (T2M-104 - ANA)

Pasbem DB 9-M Posetka HU-3
(Bunka) (k TennocyeTUmKy)
{ 1|1
1|3
PucyHok 7.6
Hynb - MoAgeMHbIN kabenb RS-232C
Pasbem DB 9-F Pasbem DB 9-F
(po3seTka) (po3seTka)

O

eIO® ©

ORONONOXG)

O

PucyHok 7.7
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7.5.6 Qna npamoro coeauHeHus Tensocyetunk - [1IK cneayet
ncnonb3oBaTtb Kabenb, nsobpaxeHHbi Ha puc. 7.8.

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

Pasbem DB 9-F Posetka HU-3
(po3eTka) (k TennocyeTUUKy)

o5
©@ { 2
@@ 1|3
@

PucyHok 7.8

7.5.7TIpn cuMTbIBaHUW [aHHbIX NO WHTepdency RS-485 ans
NoAKNYeHMs TennocyeTymka K MK gononHutensHo TpebyeTca KoHBepTep,
npeobpa3sytowmii curHanol nHTepdenca RS-232C B RS-485 u obpaTHo.
PekoMeHayeMblIi KOHBepTep - KN485-01 C aBTOMaTU4YeCKu
noacTpaMBaeMoOM CKOpOCTbio w  dopmaToM. [ns opraHmsaumm CceTtu
TennocyeTynkoB Ha 6asze nocnegoBaTenbHOro WHTepdernca RS-485
HeobxoaAMMO KaxaoMy npubopy MpPUCBOUTL YHUKAlbHbIM CEeTEBOM appec
(cM. pexuMm «HacTtpolikn», n. 7.4.2).

7.5.8 CxeMa 23/eKTpU4YeckMx COeAMHEHUN Mpu opraHusaumm cetu
TenaocyeTdnkoB Ha 6asze nocnegosaTtenibHOro wuHTepderca RS-485
rnpuseaeHa Ha puc. 7.9.

BHUMAHWE! MopkntoyeHne (oTkoueHne) Tennocyetyunka k MK gomkHo
NPOW3BOANTLCS MPY BbIKIIOYEHHOM TennocyeTymke mnm MK,

7.5.9 Mopsfok KOHDUrypupoBaHUsS MoaeMa Npu NOAKIOYEHUU ero K
TENI0CUYETUMKY OMUCAH B MPUIoxKeHun W,
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CxeMa anekTpuyeckux coeauHeH1n npu opraHnsaumum cetu

TOM-206 #2

TOM-206 #1

RS-485 [12B_RS RS-485 |12 B_RS
AlL]B]+ - AlLTe]+ -
EEEEN®) eeoee O
| [
=1 1
K KOHBEPTEpY NHTEpdECOB,
\' ree \."\ koHTponnepy ACY u T.n.

1. Ha koHe4YHOM yCTpOnCTBe (NocneaHWn TeMMOCYETYMK B CeTU) He06X0AMMO
3aMKHYTb nepemblyky XT1 Anst BKMOYEHUST BCTPOEHHOMO corfacyoLero
COMpOTMBIEHNS

2. OKpaH NVHWN CBA3UN 3a3eMNSIETCS B OAHOW U3 KpaHWX TOYEK.

3. NHTepdencel RS-232 n RS-485 He akTnBHbI Npu paboTe VIBB oT BCTpoeHHON
6artapeu, Ho MOryT BbITb 3anUTaHbl OTAENBHO OT UCTOYHMKA NOCTOSIHHOrO Toka 12 B,
100 MA. MNpu paboTte NBB oT BHeLLHEro NCToYHKKa NuTaHus 24 B gononHutensHoe
nuTaHve uHtepdeiicoB RS-232 n RS-485 He TpebyeTcst

PucyHok 7.9
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8 MAPKUPOBKA U NJIOMBUPOBAHME

MapkunpoBKa COCTaBHbIX  3J/IEMEHTOB, BXOASALLMX B  COCTaB
TenaocyeTumka, Ao/KHa OblTb  BbINOJIHEHA B COOTBETCTBUU C
TpeboBaHUAMN TEXHUYECKON AOKYMEHTaLMN U3rOTOBUTENS U COXPAHATbLCS
B TEYEHWE BCEro cpoka cnyxbbl TenaocyeTymnka.

MapKunpoBKa BbIYUCIIUTENS [OJIKHA COAEPXKATb:

—  HaMMEeHOBaHMWe U3roToBUTENS U (USIN) €ro TOProByto MapKy;
—  Tun, rof BbiNyckKa, CEpUNHbIN HOMep;

—  TUN AaTYMKOB TEMMEpaTypbl;

—  npeaenbl AnanasoHa TeMnepaTypsbl;

—  npeaenbl pasHOCTM TeMMepaTyp;

—  KJ1acC MCMOJIHEHMS MO YC/IOBUSIM OKpY>KatoLlen cpeabl;

—  YPOBHM HaMNps)XeHUS BHELHEro NUTaHUS ;

—  3HaK yTBepXAeHus TMna CpeacTBa U3MepeHus;

- noTtpebnsiemMyt MOLLHOCTb;

—  CTeneHb 3aWuThbl.

TennocyeTunk sBASieTC NpUBOPOM KOMMEPYECKOro y4yeTa, B CBS3U C
3TUM BCE €ro COCTaBHble 3NeMEHTbI A0/KHbI 6blITb ONNOMBMpPOBaHbI.

Mpun BbiNycke C MNpeanpuUsaTUSA-U3rOTOBUTENS BbIYMCIUTENb [OJIKEH
mMeTb nnomby OTK n nnomby rocrnoseputens.

Mocne BbINOMIHEHMS  MOHTaXHbIX PaboT COCTaBHble  3/IEMEHTHI
TennocyeTymKa AOMKHbI 6bITb ONOMBUpPOBaHbLI NpeaCTaBUTENSIMU OpPraHOB
TennoHaa3lopa.

Cnocobbl NIoMbMpoBaHMSA COCTaBHbIX 3/1IEMEHTOB, BXOAALWMX B COCTaB
TENJ0CYEeTYNKA, NMPUBEAEHDBI B TEXHUYECKON AOKYMEHTALUMU U3FOTOBUTENS.

BHUMAHWE!!! B cnyyae HapyLUeHWUst U HECaHKLMOHUPOBAHHOIO CHATUS
nnomM6 nNpeanpusaTUS-U3roTOBUTENSA NOTpebuTensamu, TennocyeTymk He
cuntaetca npubopoM  KOMMEpYeckoro y4veTa, a npegnpuaTue-
N3roToBUTENb CHUMaeET ¢ cebs rapaHTuitHble oba3aTensCcTaa.

55
TerniocyeTymnk, Ten/10B8bIYncinTelb TIM-206. PyKOBOACTBO 110 SKCII/lyataLmm



http://www.belgim.by/grsi_default/

9 TEXHUYECKOE OBCJTY)XXUBAHME

CneunanbHoro TEXHNYECKOro obcnyxusaHus B rnpouecce
3KCMyaTaumMmn TEMIOCHETUYMK He TpebyeT.

TexHundeckoe o06CNy>XMBaHME COCTaBHbIX 3/IEMEHTOB TerjocyeTymKa
NpOn3BOANTCA B COOTBETCTBUM C UX IKCMTyaTaLMOHHOM AOKYMeHTauMen.

PekomeHayeTCcs NpoBOAWTL MEpUOAMYECKUI BU3yasbHbIi OCMOTP C
uenbld KoHTpons paboTtocnocobHOCTM TennocyeTymka, cobnioaeHus
yCNOBMWA  3KCMJlyaTauuMm, OTCYTCTBUSI MEXaHWYECKMX MOBPEeXAEeHUN
COCTaBHbIX YyacTel npmbopa n Hannums nnomb.

Mpu Hanuuum B TennoHOCUTENEe B3BECEN M BO3MOXHOCTM BbiNageHUs
ocagka, Tpyby Al Heob6xoaMMO nepuoanyeckn MpoMbiBaTb C LESb ero
yCTpaHeHus.

Mepen oTnpaBkon Nnpubopa Ha NoOBEpPKY UM PEMOHT HEO6X0AMMO nocse
OEMOHTaXa OYUCTUTb  BHYTPEHHMM KkaHan A  oT  OT/J0XeHun,
obpasywwmxca B npouecce akcryataumm. CHSATME  OT/IOXKEHWUM
HeobxoaAnMMO NpPOBOAUTL MPU MOMOLLKM BETOLLM, CMOYEHHOWN B BOJeE.

3anpelaeTcs NpUMeHeHne OCTPbIX U PEXYLUUX NPpeaMeTOB AN OUMUCTKU
BHYTpeHHero kaHana Arl.

Mo m™Mepe Heob6xoAMMOCTM peEKOMEHAYEeTCs o4vnwaTb COCTaBHble
3/IEMEHTbl TerJiIocyYeTYMKa Mpu MOMOLLUM CYyXOM WM CMOYEHHOW B BoOAE
BETOLUMN.

3amMeHa npepoxpaHuTenen WM npous3BoanTCs B COOTBETCTBUM C UX
3KCNAyaTauMOHHOWN AOKYMeHTaumen.
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10 BO3MOXHbIE HEUCMTPABHOCTU U METOAbl YCTPAHEHUSA

HauMeHoBaHue
HeucnpaBHOCTU
p ’ BeposiTHasi npuumMHa Cnocob6 ycTrpaHeHus
BHeElWHue
nposiBJIEHUA
OTcyTCcTBYET OTcyTCTBYET BHELIHee HaxmMute nobyto KHomnky

nHdopmaumnsa Ha
XKW Bbluncnutens

nnuTaHne

OTCyTCTBYET BHeLIHee
nuTaHue, BHYTPEHHWI
WCTOYHWK MUTAHUS Pa3psiXeH.

Ha nepegHen naHenu
BblUMCAUTENS.
BoccTtaHoBMTe BHelwHee
nuTaHue (Npu
HeobxoauMoCTH)

3aMeHuTe BCTPOEHHYIO
6artapeto. BocctaHoBUTE
BHeLHee nuTaHue (npu
HeobxoauMocCTHn)

OTcyTcTBYET
n3MepeHue pacxoaa
M Tenna npu

HapyweHo nogkntoyeHue Al

HenpaBunbHO HacTpoeH

MpoBepuTb NOAKAOYEHME

HactpouTtb AMN

ABUNXyLLEMCA . p
TennoHocuTene BbIXOAHOW curHan [
HenpaBunbHO yCcTaHOBNEH HacTponTb KoadduLmMeHT
K03 PULUMNEHT Beca UMNybca Bl k,,
BblUMCAUTENE.
HapyweHune TpeboBaHuin nNo [MpoBepuTb MoHTax Al
MoHTaxy Al
MpocaunBaHue TennoHocuTens | YCTpaHUTb nNpocaymBaHue
MponsBoanTcs yepes 3aropHy apmaTypy TensoHocuTens

oTcyeT obbema
TEMNNOHOCMTENS NPpU
HenoABUXXHOM
TennoHocuTene

lasoBble Ny3bipn B
TennoHocuTene

Hanwnuune anekTpnyeckoro Toka
B TpybonpoBoae

MpUHATL Mepbl Mo
YCTpPaHEeHMIo ra3oBbIxX
ny3bipbKOB B
TennoHocuTene

yCTpaHMTb MCTOYHUK TOKa

HeT nsmepenus
Temnepatypbl

O6pbIB NMHUKN CBS3U MeXAY
TC n BB

HewncnpaseH nnu He
noakntoveH TC k UBB

YcTpaHuTb 06pbIB

lMpoBepuTb NpaBUABHOCTb
noakntoyeHunsa TC (puc.
B.2, puc. B.3).

HeT nsmepenus
AaBneHuns

O6pbIB MMHUN CBS3U MEXAY
ana v UBb

HewncnpaBeH nnu He
noakntodeH A4 k UBb

YcTpaHuTb 06pbIB

[MpoBepuTb NpaBUIbHOCTb
noakntyeHna N4 (pwvc.
B.2, puc. B.3).
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B cnyvyae, ecnn HeMcnpaBHOCTb YCTPaHWTb He yAanocb, Heobxoammo
06paTnTbCSA B CEPBUCHDbIN LEHTP NPeanpuUsaTUS-n3rotoBuTens ¢ nogpobHbIM
onvcaHneM BO3HMKLINX npobnem.

11 YC/1IOBNA XPAHEHUSA U TPAHCNOPTUPOBAHMUA

TennocyeTunk cnenyeT XpaHUTb B CYXOM U BEHTUIMPYEMOM MOMeLLEHNMN
npu temnepatype ot 5 °C ao 40 °C, oTHOCUTENbHOM BNAaXXHOCTU A0 95 %
npu Temnepatype 25 °C.

N3MepuTenbHble npeobpa3oBaTenin XpaHATCA B COOTBETCTBUM C WX
3KCM/lyaTaLunoHHON AOKYMeHTaunen.

TpaHCnopTUpOBaHUE TEMOCYETYMKA MpPoM3BOANTCA nNb6bIM  BUAOM
TpaHCNOpTa (aBI/IaLI,VIOHHbIM - B OTan/inBaeMblX TrepMeTn3anpoBaHHbIX
OTCeKax CaMOJIETOB) C 3aWMTON OT aTMOChepPHbIX 0CaAKOB.

Mocne TpaHCMOPTUPOBAHMA MpUM  OTPULATENbHbIX TeMmnepaTypax
BCKPbITUE SALUMKOB MOXHO MPOM3BOAWTbL TOMbKO MOC/AE BbIAEPXKKU UX B
TeyeHnn 24 4yacos B OTAMN/IMBAEMOM MOMELLEHUN.

Mpun TpaHCNOPTUPOBKE TEMJIOCUYETUYMKM [AO/MKHbI 3aKpenssTbCs BO
nsbexxaHume NnageHun n coyaapeHui.

12 NOBEPKA

Mpn  npumeHeHnn B cdepe  3akoHodaTeNIbHOM  METPOSIornun
TensocyeTumkn noasexat obsa3aTenbHOW NEpPBUYHOM roCyAapCTBEHHOWN
nosepke MNpu BbINyCKe M3 MPOM3BOACTBA, MEepMOANYECKON MOBEPKE Mpwu
3KCNAyaTauMm WAM XpaHEHUU 4Yepe3 YCTaHOBJIEHHbIE MEXMOBEPOYHbIE
WMHTEpBasbl, a TaKXXe BHeo4YepeaHOW NoBepKe Nocse peMoHTa.

MoBepka TenJocyeTyMkKa [AO/HKHA  MpoBOAMTBLCS B OpraHax
rocynapCTtBeHHOW  MeTponormyeckon  cnyxbbel  wnm  nabopatopusx,
aKKpeaAnToBaHHbIX opraHamu FocctaHaapTa.

Mpw caaye TenocyYeTYMKA B PEMOHT U (MN) NOBEPKY NACMOPT AOSKEH
HaXOAMTbCS C TEMIOCYETYMKOM.

MoBepka TennosbluMcianTenen TOIM-206 npoBOAUTCS B COOTBETCTBUU
c «TennoBblyncnnTENU T2M-206. MeToanka rnoBepku,
MPB MI1. 3033-2020».

MoBepka TennocyeTynkos TOM-206 npoBOAUTCS B COOTBETCTBUMU
¢ «Tennocyetumkm TOM-206. MeTtoamka nosepkn, MPB MI1.3057-2020».

MeXnoBepouHbIi MHTepBan — He 6onee 48 mMecsLeBs.

MexxnoBepoYyHbI MHTEpBan npu MpUMEHEHUN B chepe
3aKkoHogaTenbHom MeTponorum B Pecnybnuke Benapycb — He 6onee 48
MecsiueB npu nepBuMYHOM TrMoBepke, He 6Gonee 24 wmMecsiueB npu
nepnoanyecKon noBepke.
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MeXMnoBepoUHbIi MHTEPBA TEMIOCYETYMKA MPU MPUMEHEHUN B chepe
3aKkoHoAaTeNbHOW MeTponorMn B Pecnybnuke Benapycb Ana yueta
XOMOAHOW N ropsiyeit BoAbl OMpeaeniieTcs MeXMNoBepOUYHbIM UHTEPBASIOM
AaTunKa NoToka, BXOAALLEro B COCTaB TEMI0CYETYMKA N YKa3aHHbIM B €ro
METOAMKE MOBEPKMU.

13 FAPAHTUM U3rOTOBUTENSA

MpeanpuaTne-n3roToBuTENb rapaHTupyeTt COOTBETCTBME
Tensocyetumka TpeboBaHmaM TY BY 100082152.023-2020 npwu
cobnogeHun notpebuteneM  ycnoBuMil  TPAHCMOPTUMPOBKM, MOHTaxa,
3KCnayaTaumm.

[apaHTUM pacnpoCTPaHSATCS TOJIbKO Ha TEMJIOCYETUMK, Y KOTOPOro He
HapyLleHbl NIOM6bl NPeanpuUsTUS-U3roToBUTENS.

TennocyeTumk, y KOTOPOro BO BpeMs rapaHTUHOrO cpoka 6yaer
06Hapy>XeHO HEeCOOTBETCTBME CBOMM TEXHUYECKUM XapakKTepUCTMKaM,
PEMOHTUPYETCS NPEeAnpPUATUEM-U3FOTOBUTENEM UMW 3aMEHSIETCS APYTUM.

B ToM cnyuae, ecnu npoBeAeHWE rapaHTUAHbLIX PEMOHTHbIX paboT
BIMAET  HA  METPOSIOTMYECKME  XapaKTEepPUCTUKM,  TEmnIoCYeTUUK
BO3BpaLlaeTcs NoTpebuTento co CBUAETENLCTBOM O MOBEPKE.

Mo BoMpocaM rapaHTUMHOro 06CNyXMUBaHWUS creayeT obpalaTbCs B
CEPBUCHbIN LEHTP NpeanpuaTUa-n3roToBuTens:

Pecny6nuka Benapycb

223035 MuHckui panoH, n. Patomka, yn. NMapkoBas, 10
cekpeTapb: Ten./cdpakc (017) 517-17-47, 517-17-55

otpen npopgax: Ten. (017) 517-17-89, Ten./dakc (017) 517-17-31
e-mail: info@arvas.by, web: http://www.arvas.by

CepBUCHbIN LEeHTP: . MUHCK, B. Xopyxen, 32A
aucnetyep: Ten. (017) 358-23-96, dakc (017) 337-10-27,
Mo06. +375-44-555-36-49
pemoHT: Ten. (017) 517-17-93
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http://www.arvas.by/

NPUNOXEHUE A
KapTa 3aka3sa Tennocyetumka

KapTta 3aka3a N° TensocyeTymnka TOM-206 -
3aKa3umk:

(HanMeHoBaHWe NpeanpuaTUs, agpec, TenedoH/dakc)

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

Tvun NN DN, MM MpuMeuyaHue

1 kaHan PCM-06

2 KaHan PCM-06

3 KaHan PCM-06

4 kaHan PCM-06

5 KaHan PCM-06

6 KaHan PCM-06

NpumeyaHue - ecnm nHdbopmaums OTCYTCTBYET, TO TenIoCHEeTUNK
n3MepuTenbHbiM ( -Mn) npeobpasosaTenem (-aMu) pacxoda Ans 3 U 4 KaHanoB He
KOMIJIEKTYETCS ;

BCEIO (BapuaHT No yMON4YaHUIO NoAYEPKHYT):

Konunuectso komnnektos (nap) TCM , ANVHa Lnorp (85/120/210) MM
Konunyectso oanHOYHbIX TCI1 , ANVHA Lnorp (85/120/210) MM
MepexoaHo kabenb AN NOAKIOYEHUA

nHTepdenca RS-232C (TOM-104 - ANA) (ga/Her)

Kabenb nogkntoveHus USB-Flash HakonuTens (ga)

KoMmnnektaums y3/10M MOHTaXHbIM (ga/Her)

KomnnekTauusi KOMMNIEKTOM MOHTaXHbIX YacTel: Npoknaaku

NapoHUTOBbIE, MOHTaXHble (naHubl, 60NTbl, WAWNLKKW, rankun (ga/HeT)

KomnnekTauus NpsiMONIMHENHbIMKW yYacTKammn (ga/Her)

Komnnektauua kabenem nogknioveHns (ga/Her):

Kabenb noaxntouenns AN (2x0,35) WT., AnnHa L (2/5/10/30) M
Kabenb noaxntoyeHuns A (4x0,35) WwT., AnvHa L (2/5/10/30)
Kabenb noakntodeHus TCI1 wT., AnnHa L (2/5/10/30) M
LWkad Tennocyetumnka LUT (ga/Her):

WCTOYHUK NuTaHna 24V (ga/Her):

<

HauMmeHoBaHue cxeM YCTAHOBKMU

CxeMa ycTaHOBKMU MpumeuyanHue

Cucrema 1
Cucrema 2
Cucrema 3
Cucrema 4
Cucrema 5

Cucrtema 6
e ———

Konuyectso npubopos LT.
MpumeyaHunsa

LOonxHoctb, ®.1.0. n Mob. Ten. 3akasumka
Mo KapTe 3akKa3a Ha npeanpuatun-m3rotoBuTesie CcoCTaBndeTca CI‘IeLlVICbMKaLlVISI 3aKasa
Tennocyetumka. OnucaHue CHeuMCbMKauMM npuBeaeHoO B nMacnoprte Ha TEMIOCHETUUK
APBC.746967.037.400rC.
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NPUNOXEHWUE B
MaGapuTHbie M yCTaHOBOYHbIE pa3mepbl BblYMCAUTENSA

o5 168+0,3
@5

180
195+0,3
204

MecTo HaHeceHuns
KnerMa noseputens

PucyHok B.1
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NPUNOXEHWUE B
Cxema 3neKTpu4ecknx NoAKnoYeHMn BblyncnuTens

EREAEEIEE < K
JIBC4 | UBCS | UBCE ”c/waOeHBKHOoﬂ”

XS1 ‘Il /

1
e @@ ® SEE w3 [+ ]- ERECR .

RS*E3E@®XH RS-485| 12 BRS USB e
IS T £ leeses ) = ® ER2600 36V
; @ hesbel [ ==ESES G2 I

[

BRIPRIIPRRRFRIRRIRRIRIIRIIRIIROR

2Re320 §]ggeceereee§eeeee Hle o
E EREESENE IE K [E INERANEEI I INEREES
il Thms [ ume [ | (5 1c6 [l Qs Tauae |
ol e [oms J L0 Jerf B Qe [@ies [duoflovge [omas ] || s
R o c%H®- | oo, 104 [[F B o
\ ko 102 || @< | |ake, 105 || =
il 103 1| ®: ] [ore 106 || e 5
+ - + - + -
VIB1 ¢ anai MNcTo4YHuK
NMUTaHUA
‘ 24B
+ - TC1
MBC1
an
PucyHok B.1

AN - patunk notoka, B — uMnynbCHbIN BbIXoA, MBC-MHMDOpMaLNOHHbIN
Bbixog, TC - TepmonpeobpasoBaTenb conpotuBneHus, AWNO - paTumk
N36bITOYHOrO AaBEHUSA
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NpumeyaHue:

1.

Mogkntovenne [OWI npousBoguTCcss B COOTBETCTBMM CO CXEMOW BHELLHMX
3NEKTPUYECKNX  COeOMHEHWN, MpPUBEOEHHON B WX  3KCMnyaTauMOHHOW
JokymeHTaumn. [llpumep TunosBon cxembl nogknodeHns [OWO ¢ TokoBbIM
BbIxogom 4-20 mA npuBegeH Ha puc. B.2;

2. YacTtHbim cnyyan nogkntodenns A (PCM-06) npueegeH Ha puc. B.3. lpu

nogkntovexHmm Al OPYyrMx TMNoB BHUMATESNIbHO U3y4nUTE UX 3KCniyaTauMOHHYHO
OOKyMeHTaLuuto.

MNogkntoyeHne aaTymMKkoB AaBrneHns

SAl

) 99

ana 3 [ ana 4
ana 2

@®

>

V

MUTAHVE ama J

PucyHok B.2

BHUMAHMUE!!! B TennocyeTunke yCTaHOBMEH BCTPOEHHbIA WCTOYHWK NUTaHWSA C
3almMTON OT KOpOTKOro 3ambikaHna ana OWL. MNoaknioyeHnss BHELIHErO UCTOYHMKA
nutaHua He Tpebyetca. [Ons pabotel AW nepeknovatens SA1 pomkeH ObiTb
yCTaHOBIEH B BepxHee nonoxeHve (nutanve W[ Bkno4eHo).
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CxeMa aneKkTpuyeckux coeamHeHun npu nogknodeHnn PCM-06

R =2
VBC4 T14BCS [UIRCA |
@ UBCT | WBC? | UBC3
S HG1
<P \
SR ®|® ® )
@@@@@@
RFIRBRR®®
@‘@ RIVIR®P
"—‘ﬂfﬂf
I UBS | WB6
1§l VB2 | B3
‘ <
F32 @@ R
CH EC
i
REY | I/N
€=
N\
PucyHok B.3
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Mepen noaknoYeHneM HeobX0AMMO NpPaBUIbLHO CKOHbUIypupoBaTs Al
M NPON3BECTU COOTBETCTBYIOLINE YCTAHOBKW B BblYMCAUTENE.

YctaHoBkn TOM-206 (cm. n. 7.4)

YCTaHOBUTb HOMUHAMbHbLIN ANAMETP U
MaKCMMasnbHbIl pacxos paBHbIM MakCcMMasrbHOMY
pacxoay PCM-06

YcTaHOBUTbL BEC UMMYNbCA, PaBHbI Becy
uMnysnbca, yctaHoeneHHomy B PCM-06

YCTaHOBUTb TUM BXOA0B NpPU3HaKoB - Lindposble

oy1 XXX
G1e XXX. XXX

KvN, n/m xxx.xxx

Bxoabl npusHakoB
Lndpposbie

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

C nomouwbto axamnepa F/N ycTaHOBUTb
UMMNYNbCHbIN TUM BbIXOAHOMO CUrHana
pacxoaomepa

oxamnep F/N - ON

(ycTtaHoBneH)
S
2 |INDc
SRIRAY
S41F/N
| T [Mothus
S1612/4
&/]2/3
<8|2/2
29[2/1
=1012/0

TerniocyeTymnk, Ten/10B8bIYncinTelb TIM-206. PyKOBOACTBO 110 SKCII/lyataLmm

65




NPUNOXEHUE I'

CxeMbl MeHIO pexuma «Pabounin»

Cxema yyeTta «PACXOOOMEP V»

CUCTEMA N
Pacxogomep V
Y
O6bem V m®
X.XXXXXX
O6beMHbIN pacxos
G X XXXX M4
Tpab Y:MM
THap Y:MM
TTH Y:MM
Tan Y:MM
/
TnT Y4:MM
ApxuB /
TG1T Y:MM
TGl Y:MM

Ownbkn Cuct N

PucyHok I'.1
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Cxema yuyeta «PACXOOOMEP M»

CUCTEMA N
Pacxopgomep M
Macca M T
X XXXXXX
MaccosbIi pacxog
G XXXXX T/4
ApxuB \
O6bem V m®
/ X.XXXXXX
Ownbkn Cuct N T
O6beMHbIV pacxon
| G XXXXX M/4
T.G1* 4MM /
TGl Y:MM Temnepatypa
\ t XXX.xx °C
TnT 4:MM I'____/____
LasneHvne |
x.xxx MMNa :
?-H quM ——|Tpab6 Y:MM
on H-MM THap 4:MM
PucyHok I".2
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Cxema yyeTta « MATVCTPAIb»

68
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CUCTEMA N
Maructpanb
“y [Brcpran G MBr |
OHeprus Q Tkan N PR i
X.XXXXXXXX \rSHeperﬂ Q ox I
ApxuB : XXX |
———c----
MowHocte P
Owwnbkn Cwuect N XX.XXxx [kan/y
7 odsn e~ |
o1 . MouwHoctb P
: 4:MM xx.x00cx MBT !
TGl Y4:MM l____L____l
[ Mowrocts P~ |
Tnt Y:MM " XX.XXXX K4 :
: 1
T - Macca M T
T;ﬁ :xm X.XXXXXX
i /
\ MaccoBbIi pacxog
Tpab M G X.XXXX T/4
THap Y:MM /
\ O6bem V m®
X XXXXXX
lNaenenne _:
P i.)g(X_MIIa_ N O6beMHbIN pacxon
"1 XXXXX MOIY
Temnepatypa
t XXX.xx °C
PucyHok .3



Cxewmbl yyeta «[MOOAYA», «OBPATKA» n «XOJIOO»

CUCTEMA N
Mopava (O6paTka,Xonon)

ApxuB
Ownbkn Cuct N
/
TG1T Y:MM
TGl Y:MM
[
Tnt Y:MM
T: atd Y4:MM
|
TTH 4:MM
Tan 4:MM
\
Tpab Y:MM
THap Y:MM
o~ xxxx Ma |
IpO x.xxx Ma !

V

OHeprusa Q MNkan
X XXXXXXX

PasH. Temnepatyp
tM-t0  xxx.xx °C

~_ [SHeprma Q x|
L ———— KXXXX !

rSHe_prm;i Q MBT*y

X XXXXXXX

=1

MouwHoctb P

XX.xxxx [kan/y

N XX.XXXX MBTJI

\

rMOLIJ,HOCTb P
XX.XXXX K/ |

l____]____l

Macca M T
X XXXXXXX

/

MaccoBbili pacxog
G X.XXXX T/Y

Z
O6bem V M

3

X XXXXXX

G

tr XXX.XX °C

tO XXX.XX °C

O6beMHbIN pacxoq

X.XXXX M4

PucyHok .4
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Cxema yyeTta « TYTMMKOBAA BC»

CUCTEMA N
TynukoBasi 'BC
« Y
OHeprua Q lkan I-SHeprvm Q rax !
X XXX e b = sy |
ApxvB OHeprus Q MBr*y L1
Il X XXXXXXX
Ownbkn Cuct N MowHocTs P
7 XX.XXXX [Kan/y
N V.
T:GT Y:MM rMOU.l,HOCTb P |
N XX.XXXX MBT:
L MMowocrs P |
Tnt Y:MM | oK/ |
T:atd Y:MM l__XX'iXY_'u_:l
| C
- Macca M T
TTH H:MM X.XXXXXX
Tan Y:MM
N i
Toab - MaccoBbIi pacxoq
pa H:MM G XXXXX T4
THap Y4:MM
N /
T O6bem V M
|pr X.Xxx Mila | X.XXXXXX
px  x.xxx MMa
= 2 ‘l
O6beMHbIN pacxoa
PasaH. TeMﬂepa;Typ G XXX M4
tr-tx  xxx.xx °C =
tr XXX.XX °C
tx XXX.XX °C
PucyHok I'.5
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Cxewmbl yyeTta «[MOAMUTKA HCO» n «NOOMNTKA UCTOYHUKA»

CUCTEMA N
Mognutka HCO (Moan.
MNCTOYHMKA)
Y
OHeprus Q Tkan JI-SHeprvm Q Ox :
XXX [N3peprns @ MBrea 10X
Apxvs : XXXXKKXX |
MouwHocTb P
Owwunbkn Cuct N XX.XXXX [kan/y
[ N,
/ rMOLLI,HOCTI: P I
T-GT 4'MM N XX.XXXX MBT:
"Mowrocts P~
[ XX.XXXX O/ !
TnT Y:MM l___\_____l
T4t Y:MM
T Macca M T
TTH 4'MM X XXXXXX
Ton Y4:MM [
\ MaccoBebin pacxoq
G . /
Tpab o /x XXXX T/4
THap Y:MM O6bem V e
X.XXXXXX
I-pO x.xxx MMa |
Ipx x.00x Mra ! O6beMHbIN pacxon
R J\ G XXXXX M4
PasH. Temnepatyp |—tO xxx.xx °C
tO-tx  xxx.xx °C tx xxx.xx °C
PucyHok I'.6
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Cxema yyeTa «MOOAYA+P»

CNCTEMA N
Mopava+P
'
OHeprusa Q  Tkan [c=———=——
XXXXXXXX [~~~ 3”_eFi“’f 8 _”1"( I
Apxus I-3Hepr|/|;| Q MBry X
: X000
—_———c— ==
Owubkn Cuct N MouHocts P
XXXXxx [kani |_ _ _ _ _ _ |
TVoWHoCcTb P
L _ACZTEEE el
TGT Y:MM rMOUJ,HOCTI: P el
TGl Y:MM l XX XXxx [/ :
[ —_
TnT Y:MM Macca M T
T:atd Y:MM X XXXXXX
I |
TTH Y:MM Macca MO T
Tan Y:MM X XXXXXX
Y /A
Tpab 4:Mm Gn XXXXX T4
THap 4:MM GO X.XXXX T/4
______ _ /
I-pI'I x.xxx MMa | O6bem VI M
:pO X.xxx MMa X XXXXXX
PasH. Temnepatyp O6vem VO M
tNt0  xxxxx °C X.XXXXXX
tn ooxxx °C | 1GM  xxxxx M
to xxxxx °C | [GO  xxxxx M4
PucyHok .7
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Cxema y4yeta « TEMJIO/XONOLO»

CUCTEMA N
Tenno/Xonoa
\
Oueprua QT kan
Apxus il | EY—c—
X XXXXXXXX
Owunbkn Cuct N
MowHocTb P
XX.XXXX [kan/u
Tal T Y:MM X
T.atd x Y:MM Macca Mt T
TG T H"MM X XXXXXX
. : .
— ’q.MM Macca Mx T
TGt 1 Y:MM X.XXXXXX
: : |
1ot~ — G X.XXXX T/
T
TTH Y:MM /
TnT Y:MM i
A Ob6bem VT M
Tap T dMm . X XXXXXX
e ‘TM O6bem Vx e
Tpab 4:MMm X XXXXXX
Ton v G XXXXX MY
:-PT T oo | M_I'I;:
lrf -— —Xixi'\inf ~ t1 xxx.xx °C
0
PasH. Temnepatyp | 12 Xxx.xx °C
t1-t2 XXX.xx °C
PucyHok I'.8
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Cxema ydyeTta « OTKPbITAA»

CUCTEMA N OCH./NNETO1/NETO2

OTkpbITas
)
h ________
3Heprm;:(§()XX;<;; I-SHeprml Q rox |
ApxunB : ———————
P I-3Heprv|9| Q MBT*Y 'og(x_x
: X XXXKXKX |
Ownbtt CuctN| T T T T —— ——
MowHocte P | _
XX.Xxxx [kan/y !-Mou.u-locn: P :
N = — — — —xx xvxx MBT
Tpes 4:MM TMowrocts P (gl
( XX.XXXX [k ]
/ —— e - ————
TG1*T 4:MM Macca MM T
TGV Y:MM XXXXXXX
T
?—E W quM Macc‘:a MO T
. , H:MM XXXXXXX
TTH Y:MM I
Tan MM Gn XXXXX T/M
GO X.XXXX T/M
Tpab Y:MM T
THap MM O6bem VI M
[= I ___—__—__ XXXXXXX
[aenenve : v
PX_xxxMfa 06bem VO M
[=h—————— X.XXXXXX
pn xxxx Ma |
:pO X XXX MI'Ia] GM xxxxx M4
_____ <~ GO XXXxX M4
40 xxx.xx °C | —
tx XXX.XX °C tr XXX.XX °C
to XXX.XX °C
PucyHok I'.9
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Cxema yueta «BC LIMPKYTISALMS»

CUCTEMA N
BC umpkynauus

“ly

:-SHeprVIHQ o I

OHeprua Q kan —— = XXXXXXXX :
X XXXXXXX OHeprna Q MBT*Y F—--
: X XXXXXXX
ApxvB MotuHocTs P
xx.xxxx [kan/y
MommeF ~ |
M P
Owwmnbkn Cuct N ne L _OU_J'HEClb_ _MBTl
MowHocte P |
I XX.XXXX [/ r
/ (- 227 iy
Macca M1 T
Tnr 4IMM X.XXXXXX
T.GT Y:MM T
| Macca M2 T
TTH Y4:MM X XXXXXX
T : I
on d M\M G1 X.XXXX T/
Tpa6 M G2 XXXXX T/Y
) Vi
Thap H:MM O6bem V1 m°
:-ﬂ_aB}e_r-m_e_ - —: ] X XXXXXX
IFE _ _X.iXiM_l'la I O6bem V2 m°
[T——=—— N— = X XXXXXX
Ip1 x.xxx MIMa |
lp2 x.xxx MlMa N G1 XXXXX M4
________ G2 XXXXX M4
t1-t3 XXX.XX
t2-t3 XXX.XX
11 xxx.xx °C
Temnepatypa o
13 00X °C t2 XXX.XX °C

PucyHok .10
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Cxema yyeta «MCTOYHWK», pexxum paboThbl - « MICTOUYHMKY

CUCTEMA N
McTounuk
4y
Sweprua Q Tkan | Qol3neniiaq rox |
XXXXKXXXKX | l o XXXRXXXX |
Apxus — —~I3nepmsQ MBra k-~
I XXXXXXXX
| i |
Owunbkn Cumer N MouyHocts P
XXXXXX TKanM b= = — - — 0
MowHocte P
N _ Lot I
TEG i H-MM MMoupocts P K MBT
TG H:MM XX.XXxX [DK/4
7 === |
TnT Y:MM Macca M1 T
T:atld Y:MM X XXXXXX
i A\
TTH Y:MM Macca MO T
Tan Y:MM XXXXXXX
I T
Tpab Y:MM Macca Mn T
THap Y:MM X.XXXXXX
[C===— | I I
IﬂaBneHme : Gn XXXXX T/Y
(P XXxx MMa | GO XXXXX T4
T T T T 7
:-pl'l x.xxx MMa : MaccosblIii pacxon
lpO x.xxx MMa I Gn XXXXX T/Y
______ ~— .
40 xxxxx °C O6bem VI M
tn xxx.xx °C XXXXXXX
tr XXx.xx °C 0O6bem VO M
to xxx.xx °C X.XXXXXX
O6BbEMHBI pacxo, 3
Gn x.xxxz Msl:l NGM xooox wo HOOEEM VR M
GO xxxxx My XXXRXXX
PucyHok .11
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CxeMma yuyeta «MMCTOYHUK>», pexunm paboTbl - «P-Mogava+MNoan.»

CWCTEMA N
P-Mogava + Mogn.
ey
OHeprua Q  Tkan
™
XXXXXXXXX
Apxus
Ownbkn  Cuct N
TG 1T Y:MM
TGJ Y:MM
/
TnT Y:MM
T:aty Y:MM
]

TTH Y:MM
Tan Y:MM

I
Tpab Y:MM
THap Y:MM
on~ xxxMia |
:pO x.xxx MMa I

_____ ~—-
Pa3sH. Temnepatyp
tNt0  xxx.xx °C
tn XXX.xx °C
t0 XXX.xx °C

Gn

O6beMHbIN pacxoa
XXXXX MI4

I‘13Hepr|/|ﬂQ rox |

X XXXXXXX

I___ 2207

—_ L |
\II-SHeprvm Q MBry XXX

MouyHocTe P
XX.XXxx [kan/y

MouHocts P

—_——t e

rMOLLLHOCTb P
XX XXXX [K/Y

BRI

Macca MI

T

X.XXXXXX

T
Macca MO

T

XXXXXXX

Macca Mn

T

X XXXXXX

I

Gn
GO

XXXXX T/M
XXXXX T/M

Gn

T
MaccosbIn pacxos

XXXXX T/M

v4
O6bem VI M

X XXXXXX

O6bem VO

X XXXXXX

M3

Vi

GM  x.xxxx My

GO X.XXXX MMy

| |O6bem Vn M

3

XXXXXXX

PucyHok .12
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Cxema ydyeta «HCO»

CUCTEMA N
HCO
________
OHeprist Q Tkan I'C-)Heprvm Q MBry!
XXXXXXXXX | = = = o ot
/ r()HeprMﬂ Q rox [
XXXXXXXX
ApxvB - ~=!
MowHocTs P
/ XX XXX [kan/y
IMomhoots P |
Owmbkm Cuct N = _\. - MO_M_HOCT" P |
Mowpocts P PXxxxxx MBr,
XX Xxxx [/ I
/ Sy
$G T quM Macca MM T
G Y:MM —
[ )
TF'T quM Macca MO T
Tty q'M'M X XXXXXX
TtH Y:MM l
Toan YMM Macca Mn T
T XXXXXXX
Tpab Y:MM I
THap Y:MM Gn XXXXX T/
e ——— GO XXXXX T/
I'Jil,alanemae | ]
Ipx xxxMMa ! ,
| DA, - MaccoBbiii pacxop
fon xxxx Ma | Gn xxx0x Tl
:pO x.xxx MMa /
————— == Obvem VI w°
40 xxx.xx °C XXXXXXX
tx Xxx.xx °C
06beMVO W
tn Xxx.xx °C X.XXXXXX
to xxx.xx °C
06bem Vn m
OBbemHbIA pacxop 5 XXXXXXX
Gn xaxooxxmfu [ |G xxxxx M/
GO XXXxX M4
PucyHok .13
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Cxema yyeTa «Temnepatypa»

CUCTEMA N
Temnepatypa

Y
Temnepatypa

t XXX.XX °C \

Apxus /

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

Ownbkm

Cuct N

PucyHok .14
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NMPUNOXEHUE O
CxeMbl MeHI0 pexuma «HacTponku»

Cxewma yyeta «PACXOOOMEP V»

MapameTpbl Cuct. N
Pacxogomep V

V
gz nam/nporp

xxx%

OcTtaHoB: XXX
Cucrema: XXX
MamepuT. kaHanbl
G: x

PucyHok 4.1

Cxema yyeta « PACXOOOMEP M»

MapameTtpbl Cuct. N
Pacxopomep M

V
G n3m/nporp
= xXx%
T nam/nporp
Mam. kaHan: X
T= xxx °C

Mameput. kaHanbl
G:x tx p: X

\ P nam/nporp
M3m. kanan: X
OcTtaHoB: XXX P= x.x MMa
Cucrema: XXX
PucyHok A.2
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Cxema yyeta « MATVUCTPAIIb»

MapameTpbl Cuct. N

Maructpanb
9
G nam/nporp
G= XXX% \
T n3m/nporp
M3m. kaHan: X
T= xxx °C
M3mepuT. kaHanbl
G:x tx p: X
P nam/nporp
MN3m. kaHan: X
P= X.x MlMa
OcTaHoB: XXX
Cuctema: XXX
PucyHok .3
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Cxembl yyeta «NOOAYA» n « OBPATKA»

M3ameput. kaHanbl

G: x

t xx

p: XX

\

OcTaHoB:
Cuctema:

XXX
XXX

82

\

atl,°C

Mapametpbl Cuct. N
Mopava(ObpaTka)
Q!
nam/nporp
= XXX%
Tn na3m/nporp
Mam. kaHan: X
Tn= xxx °C
\
TO nam/nporp
M3m. kaHan: X
TO = xxx °C
PM n3m/nporp
Mam. kaHan: X
PIM = x.x MMa
PO nam/nporp
XXX Mam. kaHan: X
PO = x.x MMa
PucyHok 1.4
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Cxema ydeTta «TYTMMNKOBASA MBC»

MapameTpbl Cuct. N
Tynukosas IBC

-
G nam/nporp | =)
G= XXx%
Tr nam/nporp
M3m. kaHan: X
Tr= xxx °C
M?MepI{IT. KaHaI'-IbI Tx \y|3|v|/r|porp
G:x txx = prxx MN3m. kaHan: X
\ Tx = xxx °C
[
OCTaHOBZ. XXX Pr uam/nporp
Cucrema: XXX MN3M. kaHan: X
\ Pr= x.x MMa
atd,°C XXX L
Px nam/nporp
Mam. kaHan: X
Px = x.x MMa
PncyHok 4.5
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Cxewmbl yyeTta «MOAMUTKA HCO» n «NOOMNTKA UCTOYHUKA»

MapameTpbl Cuct. N
Mognutka HCO(ncTo4Huka)

V
G nam/nporp

G= XXX% \

TO nam/nporp
M3m. kaHan: X
TO = xxx °C
MamepuT. kaHarnbl = \I/I3M/np0rp
Gix txx P XX M3m. kaHan: X
\ Tx = xxx °C
OcTaHoB: XXX /
Cucrtema: XXX PO nam/nporp
M3m. kaHan: X
\ PO = x.x MlMa
0 /
atd,"C o Px uam/nporp
M3m. kaHan: X
Px = x.x MMa

PucyHok 1.6

84
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Cxema yueTta «[MTOJAYA+P»

MapameTpbl Cuct. N

Mopava+P
\
Gn nam/nporp
GlM= xXx%
GO /
MamepuT. kaHanbl GO= e n)?)?;ff/i,
G:xx tixx p:xx
/ ™ nam/nporp
OcTaHoB: XXX Wsm. kanan: X
Cucrtema: XXX TN = xxx °C
\ TO nam/nporp
0,
atd,°C XXX W3m. kaHan: X
TO = xxx °C
PM nam/nporp
N3m. kaHan: X
PO nam/nporp | 4Pn= x.x MMa
M3m. kaHan: X
PO = x.X MlMa
PucyHok A.7
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Cxema yyeTta « OTKPbITAA»

MapameTpbl Cuct. N

OTkpbITas
V
GrIl nam/nporp =
GlM= XXX %
N3amepuT. KaHanbl GO nam/nporp
G:xx tixxx p:xxx GO= XXX %
Pexum paboTbl T nam/nporp
XXXXXXXX M3Mm. kaHan: X
/ T = xxx °C
Mpn M2>M1: \
Q=Q1/Q=Q1+Q2 TO — usminporp
N3Mm. kaHan:
l TO = xxx_°C
OcTtaHoB: XXX
Cuctema: XXX
\ Tx uam/nporp
Atd.°C XXX Nam. kaHan: X
Txa=x Txn=x°C
PM nam/nporp
Px n3m/nporp Mam. kaHan: X
M3m. kaHan: X PM = x.x MlMa
Px = x.x MlMa
PO nam/nporp
Mam. kaHan: X
PO = x.x MMa
PucyHok .8
86
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Cxema yueta «BC LIMPKYTISALMS»

MapameTpbl Cuct. N
"BC umpkynaums

]

[aTtumkn notoka:
Gl=xxx  G2=xxx
M3mepuT. KaHanbl ™S G1 nsm/nporp
G:xx t:xxx p:xxx G1= XXX%
[MokasaTb 3Hepruto \
G2 nam/nporp
!;]-A/HET G2= xXx%
OcTaHoB: XXX \
Cucrema: XXX T m3m/nporp
\ N3m. kaHan: X
T1= xxx °C
P3 nam/nporp
M3m. kanan: X
p3 = x.x MMa T2 nam/nporp
N M3m. kaHan: X
- 0,
P2 uam/nporp T2= Xxx_C
Mam. kaHan: X
P2 = x.X MMNa T3 nam/nporp
—1V3M. kaHan: X
P1 nam/nporp Txa=x Txn=x°C
M3m. kanHan: X
P1= x.x MMa
PucyHok .9
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Cxema ydeta « MICTOYHUK»

MapameTpbl Cuct. N
McTouHnK
-
Gn nam/nporp
Gn= xXX%
GO nam/nporp
GO= XXX%
AN
MamepuT. kKaHanbl Gn nam/nporp
G: xxx t: XXX p: Xxx Gn= XXX%
™ nam/nporp
M3m. kanan: X
TN = xxx °C
OcTaHoB: XXX
Cucrema: XXX
\ TO nam/nporp
= M3m. kaHan: X
atd,°C XXX TO = xxx °C
/
\ Tn uam/nporp
Pn nam/nporp M3m. kaHan: X
WN3m. kaHan: X Tn = xxx °C
Pn = x.x MlMa
PN nam/nporp
M3m. kaHan: X
PO V|3M./nporp | 1pn= x.x MMa
M3m. kaHan: X
PO = x.x MMa
PucyHok A.10
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Cxema yyeTta «P-lMogava+Moan.»

MapameTpsl Cuct. N
P-Mogava + Mogn.

o
Gn nam/nporp
GlM= XXx%
M3mepuT. KaHanb! 28_ MSM/npOF‘E;
G:xxx t XX p:xx - < XXX
Gn nam/nporp
Gn= xxx%
OcTtaHos: XXX
Cucrema: XXX T nsm/nporp
MN3m. kaHan: X
= xxx °C
atd,°C XXX TO uam/nporp
N3m. kaHan: X
\ TO = xxx °C
PO uam/nporp PN nam/nporp
Wam. kanam: X —Mam. kaHan: X
PO=  xxMra PM= x.x MMa

PucyHok .11

BHUMAHMUE!!! NMpu pexume paboTtsl P-MNogaya+ilogn. kaHanbl

N3MepeHusl TemrnepaTypbl U U30LITOYHOTO AaBMeHNs B Tpybonposoae
noANUTKA HE UCMOMb3YHTCA.

89
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Cxema yyeTa «Xonog»

MapameTtpbl Cuct. N

Xonopg
2!
G nsm/nporp
= xXx%
T nam/nporp
N3mepuT. kaHansbl MN3m. kaHan: X
G:x txx pixx T = xxx °C
\
TO nam/nporp
M3m. kaHan: X
OcTaHoB: XXX TO0 = xxx_°C
Cucrema: XXX l
PN nam/nporp
M3m. kaHan: X
PM = x.X MlMa
[aTumk noToka:
MOOAYA/OBPATKA /
PO n3m/nporp
\ MN3m. kaHan: X
PO = x.x MlMa
atl,°C XXX

PucyHok .12
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Cxema yyeTta «Tenno/Xonoa»

MNapametpbl  Cuct.N

Tenno/Xonopa
g
Gt nam/nporp
Gr= xxx%
Gx usm/nporp
N3mepuT. kaHanbl Gx= oox%
Gixx txx p:xx
/ T1 uam/nporp
MN3m. kaHan: X
OcrtaHos: XXX T = ox °C
Cucrema: XXX |
T2 uam/nporp
Mam. kaHan: X
T2 = xxx °C
[aTtuunk noToka: 7
MOOAYA/OBPATKA P1 uam/nporp
Wam. kaHan: X
\ P1= x.x MMa
atd,°C XXX P2 uam/nporp
MN3m. kaHan: X
P2 = x.x MMa

PucyHok .13
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Cxema y4yeta «HCO»

MapameTtpbl Cuct. N

HCO
o
Gl n3m/nporp
Ghn= XXX% K
M3mepuT. kaHanbl / GO nam/nporp
G:xxx txxx  p: Xxx GO= Xxx%
/ Gn n3m/nporp
OcTtaHoB: XXX Gn= XXX%
Cuctema: XXX \
I T nam/nporp
atd, °C XXX MN3m. kaHan: X
TN = xxx °C
Px nam/nporp TO nam/nporp
WaM. KaHan: X M3Mm. kaHan: X
Px = Xx.X MMa TOo= xxx_°C
PO nam/nporp Tx |/|3Wr|porp
X MN3am. kaHan: X
M3m. kaHan: X Tx = °c
PO = xx MMa | |PM uam/nporp X= XXX
M3m. kaHan: X
PM = x.x MlMa
PucyHok .14
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Cxema yyeTta «TemnepaTypa»

MapameTtpbl Cuct. N
Temnepartypa
1
T nam/nporp
M3m. kanan: X
T= xxx °C
( OcTaHoB: XXX
Cucrema: XXX

MN3mepuT. kaHanbl
G: tx p: X

<

PucyHok .15
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NMPUNOXEHUE E
Mopsaok pa6oTbl UHTErpaTOPOB TensocyeT4YnKa

Tabnuua E.1
ud § Bo3Mo>kHble koM6uHaumn HC n TH, Mopspok pa6oTtbl
% § BO3HMKalolMe B CUCTEME yyeTa uHTerpaTopos npu6opa E g
2 nea §18
F53 2, WKM 13 2 &
S § TH | OT G} Gt Atd [ I TG | TG1 | TAtl| MBB E: I
3 S E 3 EEE 25
E- o Ol F| F| | + 5
HeT | ecTb| HeT HeT HeT + e R - - - -
HeT | ecTb HeT ecTb HeT - - + | -] -] - - + - [ 2
HeT | HeT | ecTb ecTb HeT - - -l - - + - - Gl, Gt 1,2
HeT HeT ecTb ecTb ecTb - - + - - - + - - AGtt = 1,2,3
HeT | HeT HeT HeT ecTb - - + | -] -] - - - + At 3
HeT | HeT | ecTb HeT ecTb - -+ -] -] - + - - Gi, At 1,3
HET | HeT ecTb HeT HeT - - + | - - - + - - Gl 1
- HeT | HeT HeT ecTb ecTb - -+ - -] - - + - GT, Atd 2,3
% HeT | ecTb HeT HeT HeT - -+ - -]+ - - - nT 5
o} HeT | ecTb HeT HeT ecTb - -+ - -]+ - - - nTt 5
eCTb | HeT HeT HeT HeT - - + - |+ - - - T.H. xxxx 4
eCcTb | HeT HeT ecTb HeT - - + - |+ - - - T.H. xxxx 4
eCcTb | HeT ecTb ecTb HeT - - + - + - - - T.H. xxxx 4
eCcTb | HeT ecTb ecTb ecTb - - + - |+ - - - T.H. xxxx 4
eCcTb | HeT HeT HeT ecTb - - + - |+ - - - T.H. xxxx 4
ecTb | HeT ecTb HeT ecTb - - + - |+ - - - T.H. xxxx 4
eCTb | HeT ecTb HeT HeT - - + | - |+ |+ - - - T.H. xxxx 4
ecTb | HeT HeT ecTb ecTb - -+ -+ |+ - - - T.H. xxxx 4
eCcTb | ecTb HeT HeT HeT - - + - - |+ = - - T.H. xxxx 4
ecTb | ecTb HeT HeT ecTb - e e - - -] T.H. xxxx 4
HeT | ecTb HeT HeT HeT + -+ + - - - - - - -
HeT | ecTb HeT ecTb HeT - + |+ -] -] - - + - Gt 2
HeT | HeT | ecTb ecTb HeT - + |+ | -] -] - + - - Gl, GT 1,2
HeT | HeT ecTb ectb ecTb - -+ - - - - - + Zt G™, 1,2,3
HeT HeT HeT HeT ecTb - - |+ - - - - - + Atd 3
HeT | HeT | ecTb HeT ecTb - -+ -] -] - + - Gi, At 1,3
g HeT | Her | ectb Het HeT - + |+ -] -] - - - Gl 1
HeT | HeT HeT ecTb ecTb - -+ -] -] - - - + GT, Atd 2,3
HeT | ecTb HeT HeT HeT - -+ - -+ - - - nT 5
HeT | ecTb HeT HeT ecTb - -+ -] - - - - nT 5
ecTb | HeT HeT HeT HeT - - + | - | + - - - T.H. xxxx 4
eCcTb | HeT HeT ecTb HeT - - + - |+ = - - T.H. xxxx 4
eCcTb | HeT ecTb ecTb HeT - - + - |+ = - - T.H. xxxx 4
eCcTb | HeT ecTb ecTb ecTb - - + - |+ - - - T.H. xxxx 4
eCcTb | HeT HeT HeT ecTb - - + - |+ - - - T.H. xxxx 4
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eCcTb | HeT ecTb HeT ecTb - - + - |+ - T.H. xxxx 4
eCTb | HeT ecTb HeT HeT - - + - + - T.H. xxxx 4
eCcTb | HeT HeT eCcTb ecTb - - + - - T.H. xxxx 4
eCTb | ecTb HeT HeT HeT - - + - + - T.H. xxxx 4
eCTb | eCTb HeT HeT ecTb - - + - - - T.H. xxxx 4
Het | ectb HeT HeT HeT + - + |+ | - - - - -
HeT | ecTb HeT ecTb HeT + T - Gt 2
HeT | HeT | ecTb ecTb HeT + |- |+ -] - - Gl, Gt 1,2
HeT | HeT ecTb ecTb ecTb + - + |+ | - - - AGtil Gt 1,2,3
HeT HEeT HeT HeT ecTb + - + | + - - - Aty 3
HeT | HeT ecTb HeT ecTb + I R - Gl, At 1,3
HeT | HeT ecTb HeT HeT + - + |+ | - - - Gl 1
HeT | HeT HeT ecTb ecTb + I R - GT, At 2,3
HeT | ecTb HeT HeT HeT - - + - - - nT 5
HeT HeT | ecTb HeT HeT ecTb - - + - - + - nT 5
ecTb | HeT HeT HeT HeT - - + - |+ - T.H. xxxx 4
ecTb | HeT HeT ecTb HeT - - + - |+ - T.H. xxxx 4
ecTb | HeT ecTb ecTb HeT - - + - |+ - T.H. xxxx 4
ecTb | HeT ecTb ecTb ecTb - - + - |+ - T.H. xxxx 4
ecTb | HeT HeT HeT ecTb - - + - |+ - T.H. xxxx 4
ecTb | HeT ecTb HeT ecTb - - + - |+ - T.H. xxxx 4
eCTb | HeT ecTb HeT HeT - - + - + | + - T.H. xxxx 4
eCTb | HeT HeT ecTb ecTb - - + - + | + - T.H. xxxx 4
eCcTb | eCcTb HeT HeT HeT - - + - - |+ - T.H. xxxx 4
eCcTb | eCcTb HeT HeT ecTb - - + - - |+ - T.H. xxxx 4

MpumeyaHus:

e «+>» — VMHTErpaTop BEAET CHET C HAKOMJIEHNEM, «->»
e MpW OTK/IOYEHUN NUTaHUS MHTerpaTtop Tpab ocTaHaBNMBaeTCs, NoCie BKIIIOYEHUS paccyMTbiBaeTcs BpeMsi npubopa B

— WHTErpaTop OCTaHOBJIEH;

BbIK/TIOYEHHOM COCTOSIHWM U NpubaBnsieTcs K nHTerpatopy Tan;

e MpU BKJIIOYEHUWN/OTKIIOYEHUN NMUTAHUS B apXMBE AaHHbIX PUKcMpyeTcs koA 6 B yace, KOrAa NMUTaHWe OTKIOYMAN U B

yace, Koraa NUTaHue BKIOYNAN;
XXXX = cumBoa TH.
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NMPUNOXEHUE U
HacTtpoika Mmogema
MNepen TeM, Kak NOAKAOYATb MOAEM K TEMNOCYETUYMKY, ero Heo6xoammo
HacTpouTb. [nga 3Toro MoaeMm noakntdaetrcs k [K v 3anyckaetcs
nporpamMmMa «HacTpo#uka Moaema>» (ncnonHaeMbIn dann
«ModemConfig.exe»). BHewHWit BWA nNporpammbl MNpuMBeAEH 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. N.1
Onsa nopknovyeHns HeobxoauMMmo ykasaTb COM nopT, K KOTOpOMY
noAkto4YeH HacTpaneaeMbIi MOAEM, " HaxaTb KHOMKY
«MoAKNIUYUTbCA > .
B nporpamme npeaycMoTpeHa onumus aBTOMaTU4ecKoro

KOH(pUrypmpoBaHus «ABTOMaTHnyeckas HacTpoika» (KHOMKM
«U.S.Robotics», <«Acorp», «Siemens T TC35») ana pasinyHbiX
npousBoauTener MoaeMoB. B pexume aBTOMATMUYECKOM HaACTpPOWMKMK
BbINOJSIHAOTCA cneayowmne AT KOMaHAbl:

AT&FO - 3arpy3ka ctaHgapTHoro npodguns 0;

ATSO=Xx — YCTaHOBKa pexuMa aBTONoAHATUSA TpybKku;

ATEO - OTK/MOYEHUE NIOKANbHOMO 3Xa B KOMaHAHOM pexuMme;
ATF1 - OTK/II04YEHME 3Xa B pexume nepegaym AaHHbIX;

ATYO - Bbibop npoduna 0 Kak No yMONYaHUo;

AT&WO - 3anucb HOBOro nNpoduasa B SHEProHe3aBUCUMYIO0 NaMATb.
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BHumaHue: Habop AT KOMaHA y pasHbiX Npou3BOAMTENEN MOXET OTNMYaThCs B
CBSI3K C OTCyTCTBMEM obLllero ctaHgapTa. [aHHbin Habop KoMaHa npuBedéH Ans
MOLEMOB, Npou3BoauTENeM KoTopbix aBnseTca komnaHus U.S.Robotics. [pu
MCMOMNb30BaHMM MOAEMOB ApYrnx npoussoauTenen Heobxogumo ybeamtbca B
COOTBETCTBMM KOMaHA MoAdema npuBedEHHOMY Habopy komaHa. Ecnu kakune-to 13
KOMaH, OTNuMYalTCHd, TO KOHUrypupoBaHue TpebyeTcs npou3BEeCTU B PYYHOM
pexume.

[Ona BBOA@ KOMaHAbI B PyYHOM peXuMe HeobX0AMMO MOAKIUUTLCA K
MogeMy, HabpaTb ee B none komaHa (cM. puc. UN.1) n HaxaTb Knasuwy
«Enter».

B nporpaMMe Takxe MOXHO YyKas3aTb UMUCIO 3BOHKOB [0
aBToMaTuyeckoro oTBeTa (none BBoAa <«ABTOnmogHsATME»). [locne
BbINOJIHEHNS KOHUrypmnpoBaHus HeobxoaMMO  HaxaTb  KHOMKY
«OTCOEAUHUTbLCH » 1 3aKpbiTb NporpaMmy.

Mocne KoHdUrypmpoBaHmss Mogema HeobxoamMmMo YCTaHOBUTb B
TenaocyeTymke ckopocTb obMeHa 9600 ans nHtepdenca RS-232.

MogeM noaka4vaeTcs K TernjocyeTyuky Kabenem C pa3BOAKOWN,
npueeaeHHoOn Ha puc. U.2).

KOHT | CUrHan
1 1
> 2 |RXD
3 | XD
: 4 |RTS
5 |cTs
s [L8_|DsR
PoseTka HU-3 7 | GND
(K TennocYeTUYMKY) 8
KOHT | CUrHan SO
2 11
1L |RXD 2
l_ GND 13
— 3 | TXD
14
15
16
17
Pozetka HU-3 18
19
RXD Q 1 —— 20 | DTR
GND ]2 21
™p [__]|3 22 |RI
23
24
25
Bunka DB25-M
Puc. N.2
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NPUNOXEHUE K
JdononHuntenbHble Bo3MoXxHocTu cxeMbl «KOTKPbITAA»

B cxeme <«OTKPbITAA» peann3oBaHO HECKOSbKO AOMNOAHUTENbHbIX
BO3MOXHOCTEN, MNO3BONAIOWMX BECTU KOPPEKTHbIN Yy4YeT B HETUMUYHbIX
cny4dasax:

N3MepeHne peBepcMBHOro pacxoaa

HC Al npwu pesepce He

Modasousuii perncTpmnpyetcs
mpy6onpoeod
06, .

o

{4 P
o

py6onp
XxonodHol e0dsi

Cxema «OTKPbITASAA» no3BoNsieT BECTU y4eT KOonM4uecTBa TEMs0BOW
3HEpPrMn Kak Npu HOPMaTMBHbLIX Harpyskax B CUCTEMe, TaK W B 4achbl
NMUKOBbIX  Harpy3ok (6onbwon pasbop TenjsoHocuTens), Koraa
HanpaBneHune ABUXeHNA TensoHocuTens B obpaTtHom TpybonpoBoae MoOXeT
M3MEHUTLCSA Ha peBepcuBHoe (K noTpebutento). MNMpu 3ToM He TpebyeTcs
nepeycrtaHasnmsaTtb A Ha o6paTHoOM Tpybonposoae*.

M3MeHeHMe  HanpaBfieHMss NOTOoKa  perucTpupyetcss  npubopom
aBTOMaTM4eCcKkn (MrHOBEHHbIM pacxos B o6paTHOM TpybonpoBoae HauynHaeT
MHAMUMPOBATLCS CO 3HAKOM «->»),

OcobeHHOCTbIO paboTbl Npu peBepce sABAsSeTCS TO, YTO Macca (06bem)
TenaoHOCUTENS, NpoTeKLWero no nogatwuwemy n obpatHomy Tpybonposoay
CYMMUPYIOTCA B OAHOM MHTerpatope M1. NHTerpatop M2 B 3TOM cnydae
ocTaHoBneH (cM. Tabnuuy K.1).

Tabnvua K.1
HanpasneHune MHTerpatop M1 WHTerpaTtop M2
noToka B obpaTtHOM (macca TennoHocuTens, (macca TennoHocuTens,
Tpybonposoae OTNyLEHHOro NnoTpebuTento) BO3BpaLLEHHOro notpebutenem)
oT notpeburtens M1=Mn M2=Mo
K noTpebuten

oTpebutenio M1=Mn-+|Mo]| M2=0
(peBepc noToka)

MpumeyaHus:

M1 — macca TennoHocuTens, OTNyLWEHHOro NoTpebuTento;

M2 — macca TennoHocuTens, BO3BPaLLEHHOO NoTpebuTenem;

Mn — macca TennoHocuTens, NpoTekLwero no nogatowwemMy Tpy6onposoay;
Mo — macca TennoHocuTens, NpoTekLero no o6paTHomy Tpy6onposoay.

* IamMepeHune peBepCHBHOIO pacxoaa BO3MOXHO TOJIbKO B MHAYKLUMOHHOM KaHarne
2.
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Koppekuua pacuera Ten1oBoi aHeprum npum M1<M2

Ecnu B cucteme ucknouyeH nogMmec, To BCerga AO/MKHO BbIMONHATLCA
ycnosme: M1=M2.

OaHako, KaXablh M3 [aTYMKOB M3MepsieT pacxoAd C MOrpeLllHOCTbHo,
npegenbl KOTOPOM HOPMUPYKOTCA. B c€BA3M C 3TUM npu OTCYTCTBUM
Bogopaszbopa (M1=M2) BO3MOXHa cCuUTyaums, Korga u3MepeHHoe
3HayeHune maccbl M2 npesbicut M1, T.e. M1<M2.

B atoM cnyyae 3HaudeHne Q2 B @opmyne pacuyeta notpebneHHown
TENI0BOW 3HEPrnN NPUHMMAET oTpuLaTeNlbHble 3HAUEeHUS

Q =0Q1+Q2 [Q1 = MM(hM-hO); Q2 = (MMN-MO)(hO-hx)]

B cxeme «OTKPbITAA» npenycMoTpeHa BO3MOXHOCTb A0 NOCTAHOBKM Ha
KOMMepuyeckuin ydeT BblbpaTb ¢opMyny ansa pacdetra Q npy M1<M2:

Q=0Q1+Q2 unn Q=0Q1.

Q = Q1 (Q2 c oTpuuUATENbHbIMM 3HAYEHUAMU HE YUUTLIBAETCA)
nnm

Q = Q1+Q2 (Q2 yunTbiBaeTCs BCeraa).

MPUMEP. Tlo nokasaHusaM TenjocyeTymKka MoJsyyYeHbl cneayrwouwume
3HayeHuns:
npupaweHne M1=100T 3a OAWH 4ac, cpeHe4yacoBoe 3HayeHue
TemnepaTypbl B nogawouwem Tpybonposoae tn=90 °C, paBneHue
prn=0,9 Mlla;

npupaweHne M2=101 T 3a OAWH 4ac, cCpeAHedYacoBOe 3Ha4yeHue
TemnepaTypbl B obpaTtHoM Tpyb6onposBose to=60 °C, paBneHue
prn=0,5 Mfla;

cpeAHevyacoBoe 3HayeHue TemnepaTtypbl B Tpybonposoae XB to=10 °C,
pasnenue prn=0,5 Mlla.

3HaAYeHnNs 3HTaNbNUN:
hn = 90,20 kkan/kr; ho = 60,09 kkan/kr; hx = 10,17 KKana/Kr.

3HayeHns noTpebeHHOM SHEPrun:
Q1 = Mn(hn-ho) = 100(90,20 - 60,09) = 3,011 (lkan);
Q2 = (Mn-Mo)(ho-hx) = (100-101)(60,09 - 10,17) = - 0,05 (Tkan).

npn Q = Q1 npy Q = Q1+Q2
Q =3,011 rkan Q = 3,011 - 0,05 = 2,961 lkan

Ecnn M1=M2, 10 pacueT Bcerga segetca no gopmyne Q=Q1+Q2
(He3aBMCUMO OT yCTaHOBMEHHOW (DOPMY/bI).
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JleTHue pexknuMbl paboTbl
B cnyyae, «Korga ropsyas Boda nojaerca  notpebutento
HENoCpeACTBEHHO W3 CUCTEMbl OTomIeHUs (MO TYNMMKOBOW CXEME) U B
nepuoa OTK/YeHUs oTonneHns (BecHa-oceHb) oAuMH M3 Tpybonposoaos
He UCnonb3yeTcs, ANg yyeta MoryT 6biTb Ucnonb3oBaHbl pexumbl JIETO1
n JIETO2:

JIETO1. OrTcyTcTBYEeT pacxo4d B nogawowem  Tpybonposoae.
PeBepcrBHOE ABUXEHNE TenaoHocuTens B obpaTHOM
Tpyb6onposoae (K noTpebutento).

Mo3BonseTr BecTM Yy4yeT TernnoBon 3Heprun cuctembl [BC npwu
OTKJIIOYEHHOM cucTeMe oTonseHusa (NeTHuMn nepuog). [JaTumk pacxoaa Ha
obpaTtHoM TpybonpoBoae nepeycraHaBnmBaTb He TpebyeTtcs. Npu 3TOM Ha
nojatowem  TpybonpoBoge  MOryT  MpoOBOAMTBLCS  PEMOHTHblE U
npodgunakTuyeckme paboThbl.

MokasaHMsa AaTuUMKOB, YCTaHOBNEHHbIX Ha nogatowem Tpybonposoae,
npu pacyeTte NoTpeb/ieHHOM TENOBON SHEPTUN HE YUYUTbIBAIOTCS.

— dopmyna pacyeTa NoTpeGneHHOW 3Heprum:
TOM-104M
Q = |[MO|(hO-hx)

Hem pacxoda o —— MM = [MO|

o tn pn-Gn- ﬁ

O6pamHsiii j@ (cueT BeseTcs TONbKO B TOM Ciyyae, koraa MO<0)
pyoonp tlto po -Go
TpyGonpoeod ]
XosnodHoii 6odbl _ék

JIETO2. OtcyTCcTBYET pacxos B obpaTtHOM TpybonpoBsogae.

Mo3BonsieT BECTM YYET TEMNOBOWN 3Heprmum cuctemsl MBC no nogatowemy
Tpyb6onpoBoAy MpW OTKJ/IIOYEHHOM cucTeMe oTonsjeHus (NeTHMn nepuoa).
Mpu 3TOM Ha o6paTHOM Tpy6oMpoBOAE MOryT MPOBOAUTLCS PEMOHTHbLIE U
npodwunakTnyeckme paboTtsbi.

MNMokasaHua AaTuUMKOB, YCTAHOBMEHHbIX Ha ob6paTHoM TpybonpoBoae,
npv pacyete NoTpe6eHHON TEMNOBOM SHEPTUN HE YUUTLIBAIOTCS.
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TOM-104M Popmyna pacyeTa NOoTpeGrIeHHON IHepruu:
1 Q = MI(hN-hx)

Modarowuil V3, —]
mpy6onpoead . pn-a1 bl *

Hem pacxoda y—V—I—t—‘t%‘@ )
A * 1 to po -Eo

Trl‘ tad é |

xos100H00 808bI _ak

ABTO Ecnu Tpyb6onpoBoabl 3ano/iHEHbI, cMcTEMA paboTaeT B 06bIYHOM
pexvuMe (OCHOBHOW). Mpu OTCYTCTBUM TENJOHOCUTENS B OAHOM U3
Tpy6onpoeoaoB (Gl nnn GO) cuctema aBTOMaTU4yeCckuM MNEpeKtoYaeTcs B
COOTBETCTBYHOLWNIN pexunm paboTtbl (JIETO1 wunu JIETO2*).

Tekywmnii pexum pabotbl cuctembl (OCH., JIETO1 wnn JIETO2) npwu
yCTaHoBKe pexunma «ABTO» oTtobparkaetca B paboyeM MeHI CUCTEMbI:

CUCTEMA N OCH./JIETO1/NETO2
OTkpbITas

*

Mpn  wncnomb3oBaHunm pexuma ABTO  HeobxoaMmoO  yCTaHOBMTbL — MapameTpbl
KoHTponb nycton Tpy6bl G1_aa u KoHTponb nycton Tpy6bl G2 aa.
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NMPUNOXEHUE M
OnucaHue apxuBOB COOLITUN

B apxumBe cobbiTMin Mo cucteme QUKCUPYIOTCA MNOPSAKOBbLIA HOMEp
cobbITnS, BpEMSA €ro BO3HMKHOBEHMSA WU OKOH4YaHus, TH n HC no kaxaomy
KaHany W3MepeHusi, peBepCUMBHOE [ABWXEHuWe TernsioHocuTens B
Tpy6onposoze.

CTpykTypa apxuBa cobbITuiA N0 cMcTeMe npeacTaBsieHa Ha puc. M.1.

Puc. M.1

MpumeyaHue:
roe «+» - BO3HMKHOBEHME CObbITUS;
«-» - OKOHYaHue cobbITuS.
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B apxuBe cobbiTuii no npubopy GUKCMPYHOTCA MNOPSAKOBbLIA HOMEp
cobblTnA, BpEeMs ero BO3HUKHOBEHUS W OKOHYaHWS, BK/IOYEHME W
OTKJIIOYEHME 3MIEKTPONUTaHUS, haKT M3MEHEHMS HAcTPOeK MOCPeACTBOM
HaXxaTusa KHOMKK <«cnyxebHasa» (MeHo «O6wme HacTponku npubopa»,
«HacTponkun usMm. kaHanos», «[NapameTpbl CUCT.1-6», HacTponku Ethernet,
BpeEMEHMU), dakT  M3MeHeHus KannbpoBOoYHbIX KO3 PULUNEHTOB,
cpabaTbiBaHWE U OTKJIIOYEHUE CUMrHanu3auuu, cpabatbiBaHMe ANCKPETHbIX
BbIXOA0B C YKa3aHMWEM MpUUnHbI cpabaTbiBaHUS.

CTpykTypa apxmBa cobbiTuii no npnbopy npeacrasneHa Ha puc. M.2.

M Cofibimua, cheTema Nel

2 Tirne 3N ekn 3N ewkn  Hactp. ofw, HacTtp, waM HacTp. Cuctl HacTp. CHCT2
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

MpumevaHue:
raoe «+» - BO3HUWKHOBEHWE COBbITUS;
«-» - OKOHYaHue cobbITuS.
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BegomocTtb y4yeTa napamMeTpoB Tennon0Tp96neva

NMPUNOXEHUE H

Mporpamma uTeHua cTaTucTUKM StatlOx no3sonseT chopMmpoBaTb
otyeT paboTbl cucTtembl TenaocHabxeHnsa B BuAe 4acoBOM, CYTOYHOW W
MeCs4YHOW BeAOMOCTeN yyeTa napamMeTpoB TensionoTpebneHus.

Mpumep dopMmMpoBaHus cpegHe4YacoBON BeAOMOCTM y4yeTa napamMeTpoB
TennonoTpebneHuns npeacraBneH Ha puc. M.3.

Twun Tennoc4éTynka
Homep TennocuéTunka:
Homep aGoHenTa
AOpEc YCTAHOBKK:
Cuctema 2

TIM-104M

Gmin,
1y

Ky

Gmax, M3y
nivan

Frnax
KMy

20400001 | 1

32 0,062

25,0

Ofpatka

Q= M(hn - ho})

BenoMocTs y4&Ta NapaMeTpoe TENNonoTpesneHna.

CpegHevacoBble CTaTMCTMYECKNE daHHbIe,

25.07.17

Macca, T
Mxe

THEprUA

Bpema| ok

Temnepartypa, "C

Haenenne, MMa

P Pn

HapadoTka

Owndkn
THap, 4

01:00

02:00

03:00

04:00

0500

0600

07:00

08:00

09:00

10:00

11:00

1z:00

3|4 (3

o= [;
=1
Q

w|w

ITora:

dT= 8,92

38

OBwee epema paboTel
TENNOCUCTEMEI, Yac

THap+
3.8

Tmax+
0.0

Tdi+
0,0

TrexH
0,2

KonuuecTeo
Tenna, Mox

Q=

amin +

amax + Qow. +

QTie + QICaH.yT.

MoKa3zaHWA WHTerpaTopoe

Ha 12:00
25 07 17

Ha 16:00
25 07 17

PeayneTtar aa
nepuog,

KonuuecTeo TennoTthl, [0

0,00

2,14

2,14

Pacxod TennoHocuTENA Mxe, T

0,00

56,58

56,58

Bpema HapaGoTkW, 4

0.0

38

38

BpemA HepaGoTel THep = Tmax + Tmin + Tdt + TTex.H, u

0.2

=)

NapamMeTpel B PACUETE WTOMOERIX 3HAUEHMA HE YUWTEIBAKTCA (PAdoTa BO BHEWTATHOM PEXUME NOMNHEIR Y4ac)

(#) - NnapameTpel B pacyéTe WTOTOBLIX 3HAYEHWA YUNTEIEAKTCA TONBKO 38 BpeMA padoTel B WUTATHOM pexMMe

owndka 1 - pacxod MeHbWe MUHUMAanNeHOro

OWKWBKA 3 - PA3HOCTE TEMMEPATYP MEHBLWE MUHUMANEHOH

OWWEKA 5 - OTCYTCTEWE TENNOHOCHTENA B TPYGONPOBOOE

MpencTaeuTent aG0HEHTa

owndka 2 - pacxof GoneWwe MakcMMansHoro
OWKUEKa 4 - TEXHWYECKAA HEMCNPABHOCTE
owKndKa & - OTCYTCTEME INEKTPONUTaHKA

MpeacTaenTens TENNOCETH

Puc. M.3
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Mpumep GOpPMUPOBAHMA CYTOUHOM BEAOMOCTM YyuyeTa MNapaMeTpos
TennonoTpebneHna NpeacTaBneH Ha puc. M.4.

TUN TENNOCYETYMKE:
Homep Tennocyétynga:
Homep afoHerTa
ANpPEC YCTAHOBKN:

T3M-104M

20499999
=

-

Gmin, | Gmax, Ky Frnax
oy .
MY M3y nfumn. Ky,
[ 1 50 0,157 63,0 — —
[ 2 40 0,100 40,0 — —

Cucrema 1 MBC ¢ unpkynaumein Q =Mnihn - hx) - Motho - hx)
BenomocTe y4ETa NapamMeTpoB TENNonoTpebneHna.
CTATMCTUHECKNE [aHHbIE
c 24.08.2017 no 24.08.2017
3HepruA Macca, T TemnepaTypa, *C Aaenexne, MNa Bpemna
Aama | g, rran Mn Mo Mn-Mo tn to b Pn po | Hepal.
- + HAp, 4
24.08 14,88 2180 148,0 — 72,00 10852 58,07 10,16 0,81 0.51 4,89
1Toro: 14,88 2180 1460 0.0 720 108,52 56,07 10,16 0,81 0.51 489
WToro: 0.00 0.0 0.0 0.0 0.0 — — — — — 0,00
\iToro: 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 BpemAa padoTel TENNOCHCTEMEI, U [ =240 = THap,u+Tmax y+Tmin, u+ Tdiuy+ TrexH
| 240 = 49 0.0 00 0.0 19,1
KonwuecTeo Q= QTic+ Qmin+ Qmax+ Qow. .+ Qe+ QcaHyT.
Tenna, Mkan 14,88
Ha 24:00 Ha 24:00 FeayneTar 2a 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 TennoHockTena Mn, T 0.0 2180 218,0 2497
Pacxog TennoHockTena Mo, T 0.0 1460 146,0 174,3
Bpema HapaBoTku, 4 0.0 49 4.9 57
Bpema HepaloTel THep = Tmax + Tmin + Tdi + TTexH, 4 19,1
MpencraenTents adoHeHTa MpeOcTaBnTens TENNOCETH
Puc. M.4
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NMPUNOXEHUE N
HacTtpoiika Tennocuyetumnka gnsi pa6orsl ¢ 3G mogemom

TennocyeTunk cnocobeH nepedaBaTb [AaHHble O paboTe cucTeMsbl
TennocHabxeHunsa Ha cepeep infoteplo.by nocpeacTBoM nogkntOUeHUs K ero
USB nHTepdency 3G mogema.

MNepeyeHb NoaaepxMBaeMbixX TeNI0CHETYNMKOM 3G MOAEMOB:

- Huawei E3372h-153;

3G MogeM ponxeH 6biTb MpoOWNT NpoWnBKOM Stick.

Ons  HacTpolku TennocyeTumka HeobxoaAMMO  BOCMO1b30BATbCS
nporpammoli NetConfig_104M.

Mpumep:

PaccMoTpyM Ha npuMepe MOAK/IOYEHUS 4Yepe3 onepaTtopa COTOBOWM
cBsA3n Y «Benkom».

MoaknounTe TENNOCUHETUMK Yepe3 nHtepdelicbl RS-232C nnm RS-485 k
KOMMNbIOTEPY M 3anycTuTe nporpammy.

Mocne 3anycka nporpamMMbl Ans CBA3M € Npubopom yctaHoBuTe Serial
Port, ckopocTb 06MeHa 1 ceTeBOW aapec aHaNorM4yHble C TEMOCHETUMKOM,
fanee HaxmuTe KHOMKy «[lMpouunTtaTth». B nonax «Agpec cepsepa (DNS-
MMA)» UK «NOPT ANS MOAKJIYEHUS» aBTOMaTMYeCKU MpOMnuULLETCS
«infoteplo.by» n «80» coOTBETCTBEHHO.

B none <«AIMNH Toyknm poctyna onepatopa MOOWUMBHOM CBA3U»
HeobxoanMo nponucaTtb - internet.velcom.by, TMn aBTopm3auum — CHAP,
NIOrMH 1 NapoJsb — vmi, 3aTeM 3anucaTtb AaHHble B Npubop.

Hacrporika ceTtw TEM-104M x|
HacTpoliki kaHana cBAzH & NPUGORaKT
+ Serial Port = TICR/IR CeTesoi angpec
CEEE B | L fi
rMoaknodeHue k. MBE no Ethernet HacTpoliky cepeepa QHCNETYEpHSaUMM |
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