TacMAarT 000 «JHeprocoeperaromas komnanus «TIM»

| @

TEIIJIOCYHETYUK TOM-104
moaupurkauuu TOM-104(TOCMAPT.01),
TIM-104(TOCMAPT.02), TOM-104(TOCMAPT.03)

PYKOBOJACTBO I1O 9KCIINIYATAIIUN
C 99556332.002.000 PO

www.tem-pribor.com
111020, Mocksa, yn. Ctopoxesas, 1. 4, cTpoeHue 3
Ten: (495) 234-30-85 (86,87), (495) 730-57-12
249100, Kanyxckas obnacts, . Tapyca, CepmyxoBckoe 1mocce, 1.24
Ten: (484) 352-62-47



2012-01-23
2015-04-08

Ipynna xommanuii "TIM" sBIsieTCS OMHUM M3 KPYIMHEHIINX ITOCTaBIIMKOB 000pyIOBa-
HUS A7 yd4eTa U cOepe)KeHUs TEIIOBOM SHEpTUU. AKTUBHO pa0OTaeT Ha PhIHKE BCEX CTpaH
TamosxeHHOTO cOor03a.

OCHOBHBIMH HanpaBJeHUAMMU AeATEIbHOCTH KOMIIAHUM SABJIAIOTCH:

- pa3paboTKa, IIPOU3BOCTBO M NOCTaBKa MPUOOPOB yyeTa TeIla U pacxosia XKHUAKOCTH
- pa3paboTKa, IPOU3BOICTBO M ITOCTABKA PETYIATOPOB TEMIEPATYPhI

- pa3paboTKa, IIPOU3BOJICTBO U NMOCTaBKa TEPMOMETPOB

- pa3paboTKa, IPOM3BOJICTBO U IOCTABKA 3AILUILEHHOTO CETEBOr0 000PYI0BaHUS

- pa3paboTKa, IPOU3BOICTBO U ITOCTABKA MIOBEPOYHBIX YCTAHOBOK

- OKa3aHHE€ YCJIYT IO KOHTPaKTHBIM pa3pa60TKaM O60pyZ[OBaHI/I${ I pa3JIMYHBIX oOuacreit
MPOMBIINIJICHHOCTHU

I'pynna komnanuii "TOM" BKiIKOUYAET B ceOsi:

- 000 "Dueprocodeperaromias kommanus "TOM" r.Mocksa
- OO0 HII® "TOM-npudop" r.Mocksa
- 000 "TOM-3nepro" r.MuHck

KoHTakTHBIE TaHHbIE:

111020, Mocksa, yn. CtoposxeBas, 1. 4, cTpoeHue 3
Ten: (495) 234-30-85 (86,87), (495) 730-57-12

249100, Kamyxckas obmacts, r.Tapyca, CepyxoBckoe mocce, 1.24

Tex: (484) 352-62-47

e-mail: ekotem@tem-pribor.com caiit: www.tem-pribor.com

2 Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.


http://tem-pribor.com/feedback.htm

COAEP)XXAHMUE

BBELLEHWIE ......oviiiiiiiiiiiiiiitieitititititiebeaabeatbebebebebabsaebssssasesasessbsbssesessssssssssssssssssrnes
1.HA3HAYEHME N OBJTACTD MPUMEHEHUS .....ceeeieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e
2 . TEXHUYECKUE XAPAKTEPUCTUKM . .uuvvvevrrerrrerrrererssssssssssssssssessssssssssssssssssssssssssssene
3.METPOJIOTMYECKNE XAPAKTEPUCTUKM .....
4,COCTAB TEMTOCHETUNKA ....coeeveeeeeeeeenn,
5.YCTPONCTBO 1 PABOTA TEM/TOCHETUNKA .
(SN[ WY =cTo] 1 V-Yolz [0 ou 1/
8\ T 1 - TR
8.TTOAMOTOBKA K PABOTE ... eieieeeie ettt ettt ettt et e et e e e e e e e e e e e e n e e e s e e e e e e e aaaeneeas
O . TTOPAZIOK PABOTDI.c.euteieeeeieett e e e e eeeatteeeeeeeeeeeaaeseeeeeesataa e eesssessaaasseeseeessannnsnns
9.1 OBLUME CBEAEHUS coooeeeeeeeeeeeeeeeeeeeeeeeee e
9.2 OMUCAHUE «PEXMMA KOHOUTYPUPOBAHUSI® .ooeeiieieeeeeeeeeeeeeeeeeeeeee e
9.3 OMUCAHME PEXUMA KPABOUMIM® ...coiiiieieieeeee et 27
9.4 OKHA PEXUMA «PABOUYMIN® 1-TO YPOBHS ..ccoeeeeeieeeee et 30
9.5 OKHA PEXXUMA «PABOUYMIN» 2-TO YPOBHS ...cceeeeeieieieeeeeeeeeeeee e 30
9.6 OKHA PEXUMA «PABOUYMIN» 3-TO YPOBHS ...ccceeeeeieeeieee e e 32
9.7 OMUCAHME PEXXUMA KCEPBUCHDBIN ...cceeeieeeeeeeeeeeee ettt 32
9.8 MOAY/Ib TOKOBOTO BBIXOA .. .ccieieieieieeeieieeeeeeeieieeeseeeeeseseieaeaeseenseaeeeaeaeneanaenns 40
9.9 OMUCAHME NHTEP®ENCOB TEMNOCHETUMKA ...cceeeeeieee e 41
10.MAPKMPOBKA U MAOMBUPOBAHME.........ccceeiieeieeeeeeeeeeeeeeeeeeeeee e 43
11 . TEXHNYECKOE OBCIYXUBAHME .....ccceeeieeeeeeeeeeeeeeeeeeeeeeeeeeeee e 45
12.BO3MOXHbIE HEMCMPABHOCTU N METOObl YCTPAHEHUS ... 46
13.YCnoBunst XPAHEHUS U TPAHCMIOPTUPOBAHMS ..o 47
T4 TIOBEPKA ..o 47
15 . TAPAHTUM NBEOTOBUTE IS uuueneieeeeieeiee e e ee ettt e e e e e et et e e e e e e e ee e e e e e e esaaa s 51
MPUNOXXEHWME A KapTa 3aKa3a TEMNOCHETUMKA ....eevvereieeeiieeieeeieeeniee e 52
MPUNOXEHWE B labapuTHble, yCTaHOBOYHbIE U NPUCOEAUHUTENbHbIE
0L 1] ST 0= PP P PP P PP PO PPPPPPPPPPPPTPPPPIN 53
MPUNTOXEHUE B CxeMa anekTpuyeckmx NoAKAKYEHUN TeN0CUYETUMKA 56
MPUNOXEHUE ' CxeMbl MEHIO pexmnMa «Paboumins ............cccceeeeeeeeeinnen.. 63
MPUNOXXEHWE [ CxeMbl MeHI0 pexmnMa «CEPBUCHDBIN» ........cccceeeveeenieennnen. 75
MPUTOXEHWUE E Mopsaaok paboTbl MHTErpaTOPOB TEMIOCHETUMNKA .......... 88
MPUNOXEHWE X lMpegenbl 4onNyCKaeMOW OTHOCUTENbHON NOrpeLHoCTH
N3MEPUTENIbHOINO KaHasia KOMMMYECTBA TEMJITOTBI ..oeeevveiiiiieeeeeeeeniieeeeeeeeennen 89
MPUNOXEHWUE N HaCTPOMKA MOAEMA ...ccvveeeeeeiieesiieeiieenseesstaeenaaessneansnesnenas 90

MPUNOXEHWME K JononHuTenbHble BO3MOXHOCTU cxeMbl «OTKPbITAA» 92

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum. 3



BBEOEHUE

HacToslee pyKOBOACTBO MO 3KCMAyaTauMu npeagHasHadeHo AJ19 O3Ha-
KOMJIeHMS C NpUHUMNOM paboTbl, YCTPOMNCTBOM, KOHCTPYKUMEN U NpaBu-
namm  3sKcnayaTtauumm Tennocyetumkos TOM-104 wmoandwukaumum TOM-
104(T2CMAPT.01), T3M-104(T3CMAPT.02), T3M-104(T23CMAPT.03),
(Banee — TeNA0CYETUMKMN).

Tennocyetunkn TOM-104 w™Moaudukaunm TIM-104(T3CMAPT.01),
TOM-104(TOCMAPT.02), TOM-104(TOCMAPT.03) BHeceHbl B [locyaap-
CTBEHHbIN peecTp CpeacTB m3aMepeHuin Poccuiickon ®depepaumm noa NO
48753-11 n N°58852-14 un cootBeTcTtBYyeT TpeboBaHusam FOCT P 51649-
2000, MW 2412-97. CepTtudwukaTbl TuNa Cpeacrtsa MU3MepeHus
RU.C.32.032.A N245013 n RU.C.32.032.A N°57217.

Jeknapaumst COOTBETCTBUS TpeboBaHMAM 3/1EKTPOMaArHMTHOMW COBMe-
ctumocTtn n anektpobesonacHoctn N° POCC RU.AE68.001233 n TC N°RU
O-RU.AE68.B.00155.

JKCcnepTHOe 3akw4eHune [ocaHeproHaa3opa MwuHsaHepro Poccum
Ne412-TC.

MNepea HayanoM sKcnayaTaumu TenaocyeTymka HeobxoaMMO BHUMa-
TeNlbHO 03HAaKOMUTLCS C NAaCNOPTOM M PYKOBOACTBOM MO 3KCMyaTauum.

B pykoBoACTBe MO 3KCnyaTaumu nNpMBeAeHO onucaHue Bcex MyHKLUM-
OHaNbHbIX BO3MOXHOCTEN TennocyeTumka. PyHKUMOHANIbHbIE BO3MOXHO-
CTWU KOHKPETHOro TenJlocyeTuyMKa OonpeaenstoTcs KapToW 3akasa, 3anos-
HSAEMOW 3aka3unmkoM npu nokynke (cMm. MPUJTOXXEHUE A). Takum obpa-
30M, HeKkoTopble (YHKUMOHAasIbHble BO3MOXHOCTW, OMWCaHHble B AaHHOM
pYKOBOACTBE, B Balwem TennocyeTymke MoryT OoTCyTCTBOBaTb.

B pykoBoAacCTBe MPUHSATHI Cleayowmne TeEpMUHbI, COKpaLLeHUs U yCloB-
Hble 0603Ha4YeHNs:

UBB — 6/10K TENJIOBLIYNCITNTENS;
XKW - xunakokpuctannnyeckmn nHamkatop MBB;
MNP - nepBuYHbIN Npeobpa3oBaTenb pacxoaa;

UN - unsmeputenbHbili NpeobpasoBatenb pacxoga C HOPMUPOBAHHbBIM
YaCTOTHbBIM MW UMMY/IbCHBLIM BbIXOAHbIM CUTHAIOM;

Ay - avameTp ycnosHoro npoxoga MrP wnnn UM,

TC - Tepmonpeobpa3oBaTesib CONPOTUBAEHUIA;

AWNA - naTtunkK M36bITOYHOrO AaB/IEHMUS;

GB - BepxHuUW npeaen naMepenus pacxoga MrP van UM;

GH - HWXHUI Npeaen naMepenus pacxoga MNP wan UM,

AtH - MuHMManbHOe wu3MepseMoe 3HayeHuMe pas3HOCTM TeMmnepaTtyp
Mexay nogatowmm n obpatHeliM Tpybonposogamu;

HC - HewTaTHasa cuTtyaumsa (cuTyauums, obycnoBneHHas BbIXOAOM 3a
YCTaHOBJ/IEHHbIE Mpeaesbl CeAyLWmnx napaMeTpoB: pacxoja B OAHOM
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M3 KaHanoB UM pa3HOCTM TeMnepaTyp Mexay nodalowmMm u obpaTHbIM

Tpybonposoaamu);

TH - TexHun4yeckas HemcnpaBHOCTb (OTK/IOHEHMe pexuma paboTbl nNpu-

6opa OT 3aaHHOro, BbI3BAaHHOE €ro HeWCrnpaBHOCTbI, O6PbLIBOM UMK

KOPOTKMM 3aMblKaHUeM NINHUIA cBA3un ¢ TC);

MK - IBM coBMeCTUMbIl NepcoHasbHbIN KOMMbIOTEP;

Cucrtema TennonotrpebneHusa (TennocHabxeHusa) - KOMMNNEKC

TennonoTpebnsowmx (TennocHabxarowmx) yCTaHOBOK C COeAMHUTENb-

HbIMK Tpy6ONpOBOAAMU UK TEMIOBLIMU CETSMU;

CxeMa yyeTa - cxeMaTuyeckoe m3obpaxxeHne CUCTeMbl TennonoTpeb-
NeHns B MecCTe yCTaHOBKM TenjocyeTymka.

MN3roTtoBuTenb ocrtasfseT 3a coboi NpaBo BHOCUTb B KOHCTPYKLUMIO U
CXeMy TensiocHeTyMKa W3MEHEHUs HEenpuHUMNManNbLHOro xapakrtepa 6e3
OTpaXeHus Ux B pyKOBOACTBE.

1. HasHauyeHue n obnactb npUMeHeHusA

1.1 Tennocyetunk TOM-104 npepHasHayeH AN U3MEPEHUN U pern-
CTpaumMun C UeNblo KOMMEpPYEeCcKoro M TeXHOJIOMMYECKOro y4yeTa 3HauYeHumn
notpebneHHoro (OTNYWEHHOr0) KONM4YecTBa TensioTbl (TEn/0BOM 3Hep-
rmn), TEMJIOHOCUTENS U APYrMX MapaMeTpoB CUCTEM TenslocHabXeHus wn
ropsyero BoAOCHabXxeHMWs, a Takxe Ans opraHumsaumm MHMOOPMaUNOHHbIX
cetel cbopa AaHHbIX.

1.2 O6bnact NpuUMeHeHUs: NpeanpusTUS TEMSIOBbIX CeTel, TernsoBble
MYHKTbI XW/bIX, 06LWECTBEHHbIX U MPOU3BOACTBEHHbIX 34aHUI, LLeHTpab-
Hbl€ TeNn0Bbl€ MYHKTbI, TEM/IOBbIE CETU o6bekToB 6LITOBOIO Ha3Ha4veHu4,
WCTOYHWUKM TENNOTbl, NPOU3BOACTBEHHbIE 06bEKTbI NPeAnpUsSTUA XUMUYe-
CKOW, HedTexummyeckon, HedTenepepabaTtbiBaoWwen N Apyrnx oTpacnemn
NPOMbILLIIEHHOCTU, CUCTEMbl obecrneyeHusl TeneMeTpu4ecKoro KOHTPOns,
N3MEPUTESIbHbIE CUCTEMbI U VIHCbOpMaLLVIOHHbIe cetTn c6opa AaHHbIX.

2. TexHuYecKue xapaKTepuUCTUKU
2.1 Tennocyetunk obecneymBaeT:
npsAMble N3MepPeHUN:

- obbeMHoro Gy [M3/u] 1 Maccosoro Gy [T/4] pacxoaoB TemnnoHOCK-
Tens B TpybonpoBoaax, Ha KOTopbIX ycTaHoBneHbl UMM waun MMAP;

- Temnepatyp t [°C] TennoHocuTensa B Tpybonposodax, Ha KOTOPbIX
yctaHosneHbl TC;

- paBneHun p [MMa] TennoHocuTens B TpybonpoBoaax, Ha KOTO-
pbiX ycTaHosneHsl ANA.

KOCBEHHbIe N3MepPeHUA:

- pa3Hoctu TemnepaTtyp At [°C] mexay nojawwmm u obpaTHbIM
Tpybonposoaamu.
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perucTpauuio:

- KOoJInyecTBa TensoTbl (TennoBon 3Hepruu), notpebneHHoro (oTny-
LLIeHHOr0) 3a OTYeTHbIV nepuoa Q [[Kan], [MBT-u], [[AX];

- maccbl M [T] u V o6bema [m’] TennoHocutens, npoTeKLwWwmnx no Tpybo-
NpOBOAAM 33 OTYETHbIN Nepunoa;

- noTpebneHHOro (OTNyLLEHHOr0) KoJsnyecTBa TennoTbl (Tennosow
3Hepruu) 3a Kaxkablii yac (cytkn) Q [[kan], [MBT-ul, [TOX];

- maccbl M [1] n V obbema [M3] TENJIOHOCUTENSA, NPOTEKLLErO 33 KaXk-
AbI yac(cyTkM) no Tpybonposoaam;

- CpeaHeB3BeLUEHHbIX 3HayeHu Temnepatyp t [°C] TennoHocuTensa B
TpybonpoBoaax 3a Kaxabll yac (cyTku);

- pa3HOCTM cpeaHeB3BelleHHbIX TemnepaTtyp At [°C] B nogatowem wu
obpaTtHom TpybonpoBoaax 3a KaxKabli Yac (CyTku);

- cpeaHeapnPMeTMUECKMX 3HAYEHUI M3MEPEHHOro (YyCTaHOBIEHHOTO)
AasneHus B Tpybonposoaax p [MMal;

- Ka/JIeH4ApHOro BpeMeHU C MHAMKALMeN Yncna, mecaua, roga, 4acos,
MWHYT U CEKYHA,;

- BpeMeHM paboTbl NpM NOAAHHOM HANPAXKEHUN NUTAHUA T [4:MUH];

- BpemMeHM paboTbl B WTAaTHOM pexume THapab [4:MuH] (BpemeHu
HapaboTKK);

- BpemeHu pabotbl Tow npmnbopa npun Hanuumm TH [4:MUH];

- KoA0B BO3HMKatowWwmx HC u (unn) TH;

- Bpemenu pabotbl (T:dtd, T:GT, T:GL) no kaskaoi HC [u:muH].
MHAWKaLUIO:

- U3MEPEHHbIX, PETMCTPUPYEMBIX M YCTAHOB/IEHHbIX NAPAMETPOB.

2.2 TennocyeTuMK COXpPaHSET B SHEProHe3aBMCMMOW MNaMsATU MNpu OT-
K/TIOYEHUM MUTAHUSA apXWB PerucTtpmpyeMbix napameTpoB. Bpems xpaHe-
HUS He MeHee 10 neT npu cobnaeHM NpaBua XpaHEHUS U TpaHCNOPTU-
poBaHusa. [NybnHa apx1Ba perncTpMpyeMbix napamMeTpoB:

—  4acoBbIX AaHHbIX — 1728 (72 cyToK);

—  CYTOYHbIX AaHHbIX — 736 (24 MecsueB);
—  MecsluHbIX 3anucen - 256 (20 nerT).

YTeHne AaHHbIX U3 apxMBa OCYLLECTBAAETCA MO 3anpocaM OT BHELWHUX
YCTPOMCTB (KOMMbIOTEP, afanTep nepeHoca AaHHbix AMA-01MY, koHTpon-
nep ACY wn T1.4.) Bo3moxeH npocMoTp apxuBa AaHHbiXx Ha XKW Tenno-
cyeTymKa.

2.3 XKW TennocyeTymka nmeer 2 CTpoku no 16 cuMBonOB.
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2.4 ConpoTuBieHNE KaxX40oro NpoBoAa YeTbipEXNPOBOAHON JIMHUM CBS-
3u mexay BB n TC gonxHo 6biTb He 6onee 100 Om.

2.5 MakcuManbHasa gnunHa nuHuii cesasun mexay MNP n BB He gomxHa
npesbiwaTts 100 M.

2.6 ConpoTmBneHne Harpy3sku kKaHana ans nogknwdvenmsa AN (c yde-
TOM COMPOTUBNEHMNSA NMHUIA CBSA3M) — He B6onee 600 OM. [JonyckaeTcs uc-
MoAb30BaHMe BHYTPEHHEro WCTOYHMKa MNUTaHus Npu AOMNYyCTUMOM TOKe
Harpy3ku go 20 mA.

2.7 MakcuMmanbHas AIMHA IMHUKU CBS3M MNpU nepefaye AaHHbIX MO UH-
Tepdelicy RS-232C - 15 meTpoB.

2.8 MakcumManbHas AnMHa NMHUK CBA3M NpW nepegade AaHHbIX NO UH-
Tepdericy RS-485(no 3aka3sy — ranbBaHopa3Bs3aHHbIi RS-485) npu wmc-
NoAb30BAHMN HE3KPAHMPOBAHHOW BUTOW Mapbl Ha ocHoBe nposoga MILUB
0,35 - 1200 MeTpoB.

2.9 Ckopoctb o6bMeHa no wuHTepdency RS-232C MoXeT NpuHMUMATb
3HaveHns 600, 1200, 2400, 4800, 9600, 19200, 28800, 38400, 57600
6ut/cek, no mnHtepdency RS-485 moryT 6biITb yCTaHOBNEHbI Takue xe
CKOpPOCTM, OAHAKO M3roToBMTENb rapaHTMpyeT paboTy TONbKO Ha CKOPO-
cTax 9600 1 19200 6uT/cek.

2.10 Peanun3oBaHa nepefaya U3MepeHHbIX 3HAYEHNN U apXuBa AaHHbIX
yepes3 kaHanbl ceten Internet, Ethernet, GSM, GPRS npu Hanuunm cooT-
BeTcTBYlOWwero obopyaosaHums.

2.11 MNutaHne VBB TennocyeTunka oCyLLeCcTBNSETCA OT CEeTU nepeMeH-
HOro TOKa HanpsXeHunem oT 187 po 242 B, vactotoi (50 £1) Iu.

2.12 NMoTtpebnsemas mowHoctb UBB He 6onee 10BA.
2.13 BpeMs yctaHoBneHus pabouero pexunma He 6onee 30 MUH.

2.14 Macca TensocyeTuMKa onpeaensieTcsd YMCIOM BXOAALWMX B €ro
coctaB UM n maccon BblYMCNUTENS, He NpeBblwakmwen 2 kr. Macca WM
yKasaHa B MX 3KCrJjlyaTauMOHHOMW AOKyMeHTauun. Macca MNP B 3aBucu-
MocTu oT [ly npuBeaeHa B Tabnuue 2.1.
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Tabnuua 2.1

OuameTtp ycnoBHoro | Macca MNP, kr (He 6onee)

npoxoga, MM MpPn NnPrM

15 - 3,0
25 4,6 3,0
32 6,2 3,0
40 7,5 3,0
50 8,4 3,0
80 14,6 -
100 19,0 -
150 37,0 -

2.15TabaputHble pa3mepbl UBB wn MNP npueeaeHbl B TMPUJTOXE-
HUU B.

2.16 Hanps)keHne MHAYCTpManbHbIX pagnonoMex, co3gaBaeMblX Ten-
NIOCYETUYMKOM, He NpeBbIWAeT  3Ha4YeHun, YCTaHOBEHHbIX B
FOCT P 51318.22 ansa obopyaoBaHusa knacca b.

2.17 BB TennocyeTymMkKa COOTBETCTBYET cTerneHun 3awmuTtbl IP54; MNP -
IP54 (no 3aka3y - IP65 wmnum IP68) nmo NOCT 14254. CreneHb 3awuThbl
BXOASAWMX B KOMMAeKT Tensiocyetunka UM, TC n AN[ ykasaHa B UX 3KC-
nayaTauuoHHOM AOKYMEHTaUMN.

2.18 Mo cnocoby 3awmnTbl YesioBeka OT MOPaXXEHUS 3/TIEKTPUYECKUM TO-
koM MBB Tennocuetumka cootBetcTByeT knaccy II mo MOCT P 51350.
Knaccel 3awmTbl UM yKasaHbl B UX 3KCMyaTauMOHHOW AOKYMeEHTaumu.

2.19 BB TennocyeTumka yCTOMYMB K BO3AENCTBMIO CUHYCOMAANbHbIX
BMbpaumn yactotorn 10+55 Ny 1 aMNINTyaON CMELWEHUS HUXKE 4YacToThl
nepexoga 0,15 mm.

2.20 TennocyeTuymnKk B TPAHCNOPTHOWN Tape BblAEpXMBAET NpU NepeBo3-
Ke B 3aKpblTOM TpaHcrnopTe (XKefe3HOAOPOXHble BaroHbl, 3aKpbiTble aB-
TOMaLUWHbI, TPIOMbI CYA0B):

- BO3AENCTBUE TeMnepaTypbl oT MUHYC 25 °C po nntoc 50 °C;

- BO34eNCTBME OTHOCUTENbHOM BraxHocTh (95+3)% npu TemnepaTtype

OKpy>atoLiero so3gyxa no 35°C;

- Bubpaumio no rpynne N2 FOCT 12997;

- yAapbl CO 3HaYeHWEeM yAapHOro yckopeHus (nukosoro) 98 m/cek? u

ONVTENBHOCTLIO yaapHOro mMmnynsca 16 mc, uucno ypapos 1000+10

ONS KaXXA0ro HanpasieHus.

2.21 TennocyeTuynk YCTOMYMB K BO3LENCTBMIO BHELUHEr0 MArHUTHOrO
Mons C HanpshXeHHocTblo Ao 400 A/M.

2.22 TennocyeTumnk YCTOI‘/'H-IMB K AWHaMU4YeCKMM U3MEHEHUAM Hanpa-
XEHNA CETU SNEKTPONMUTaHUA ANnd CTENEHU XXECTKOCTU 1 no FOCT P
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51317.4.11, Kputepui KayecTtBa (PYHKLMOHNPOBAHUS A no
MOCT P 51317.4.11.

2.23 TennocyeTyYnK YCTOMYMB K HAHOCEKYHAHbIM WMMMYJ/IbCHbIM MOMe-
XaM crteneHun xectkoctm 3 no NOCT P 51317.4.4, kpuTepuii KayecTsa
dyHKUMOHMpoBaHmsa A no NOCT P 51317.4.4.

2.24 TennocyeT4YnK yCTOMUYMB K MUKPOCEKYHAHbIM MMMYJSIbCHbIM MoOMe-
xaM 6onbluoi 3Heprum ctenenun xectkoctn 2 no NOCT P 51317.4.5, kpu-
Tepuii kKayecTtsa PyHkUMoHuposaHus A no OCT P 51317.4.5.

2.25 TennocyeTumK yCTOMYMB K PaAMOYaCcTOTHOMY 3/1eKTPOMarHUTHOMY
MOJIt0 CTEMEHM XKECTKOCTM 2 B Nosioce 4YactoT oT 26 o 1000 MIy, no NMOCT
P 51317.4.3, kpuTepuin KayectBa (QyHKUMOHMpoBaHua A no [OCT P
51317.4.5.

2.26 TennocyeTuYnK yCTOMYMB K BO3AYLUHbLIM 3/1EKTPOCTAaTUHECKUM pa3-
psaam crteneHu xectkoctu 3 no NOCT P 51317.4.2. Kputepuih kadyectBa
dyHKUuMoHMposaHusa A no NOCT P 51317.4.11.

2.27 CpegHsast HapaboTka Ha OTKa3 Tennocyetymka He MeHee 50000
4yacos..

2.28 CpegHuii Cpok cnyxbbl TensocyeTymka He MeHee 12 ner.

2.29 Pabouune ycnosus:

- TemnepaTtypa okpyxatuwen cpeabl oT +5 °C go +55 °C.

- OTHOCHMTeNnbHasa BNAaXHOCTb BoO3ayxa — 40 95% npwu TemnepaType 4o
30 °C.

- MakcumanbHoe pabouee pasneHue B Tpybonposoae 1,6 Mla, no 3a-
kasy - 2,5 MMa.

2.30 TennoHocuTenb gomxeH cooteetcteoBaTb CHull 2.04.07-86. Ec-
nn copepxaHue npumecein (peppoMarHUTHbIX BKJIOYEHWUI) MpeBbILAET
HOPpMY, TO BO3MOXHO BbinageHne ocagka Ha dyteposke MNP, 4TO B HEKO-
TOPbIX CAy4dasiX MOXET NPUBECTU K CHMXKEHUIO TOYHOCTU U3MEPEHUA.
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3. MeTtponoruyeckne xapakTepucTukm

3.1 Tennoc4yeTumk cooTBeTcTBYET knaccy B no NOCT P 51649. lo 3a-
Kasy noTpebutenst TEnIOCYETYMK W3roTaBIMBAETCS COOTBETCTBYHOLWMM
knaccy C.

3.2 nanasoHbl M3MEPEHNI pPacXoAoB M3MEpPUTENbHbIX KaHanoB TOM-
104(T2CMAPT.01) c nAP(MPM, nr, ANPAM, NPMH, MPMNH/P) npuBeaeHsl B
Tabnuue 3.1.

Tabnuua 3.1

OnameTp Tunel MNP

yCcnoB-
HOro nen, MPMM MPMAH MPMH/P nen, MNPMM MNPMH MNPMNH/P

npoxo- rnn nn

Aa, Oy, H o o
MM avMeHbLlwuni pacxos, GH, M3/4 Haunbonbwuin pacxoa, G, M3/4
15 - 0,0150 0,0150 0,0150 - 6,00 6,00 6,00
20 - - - 0,0150 - - - 6,00
25 0,040 0,040 0,040 0,040 16,0 16,0 16,0 16,0
32 0,075 0,075 0,075 - 30,0 30,0 30,0 -
40 0,100 0,100 0,100 - 40,0 40,0 40,0 -
50 0,150 0,150 0,150 - 60,0 60,0 60,0 -
65 0,250 - 0,250 - 100,0 - 100,0 -
80 0,400 - - - 160,0 - - -
100 0,750 - - - 300,0 - - -
150 1,250 - - - 600,0 - - -

3.3 AnanasoHbl n3MepeHnii pacxoaoB U3MepUTENbHbIX KaHanos TOM-
104(T2CMAPT.02) c NAP(MNPN, NN, APMM, NPMH, NPMNH/P) npuse-
AeHbl B Tabnuue 3.2.

Tabnvua 3.2

OuameTtp Tunb MNP

ycnos-
HOro nen, NPMAM MPMAH MPMH/P nen, NPAM MNPMH MPMAH/P

npoxo- nn nn

Aa, Oy, H o o
MM avMeHbLlwui pacxos, GH, M3/4 Haunbonbwuin pacxoa, G, M3/4
25 0,016 | 0,0160 0,0160 0,0160 16,0 16,0 16,0 16,0

0

32 0,030 | 0,0300 0,0300 - 30,0 30,0 30,0 -
40 0,040 0, 040 0, 040 - 40,0 40,0 40,0 -
50 0,060 0,060 0,060 - 60,0 60,0 60,0 -
65 0,100 - 0,100 - 100,0 - 100,0 -
80 0,160 - - - 160,0 - - -
100 0,300 - - - 300,0 - - -
150 0,600 - - - 500,0 - - -

3.4 vana3oHbl U3MEPEHUI PacXxoAoB U3MepUTENbHbIX KaHanos TOM-
104(TSCMAPT.03) c OMNP(NPM, MM) npuBeaeHsbl B Tabnuue 3.3.
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Tabnvua 3.3

Twnoel MNP
Anametp ycrnos- nPn, AN MPAM
Horo npoxoaa,
Ay, MM
HauMeHbwuii pacxoa, GH, M3/4 Haunbonbwuii pacxoa, G, M3/4
100 0,0160 0,0160
150 0,030 0,0300

3.5 Qnana3oH wu3MepeHui TemnepaTypbl TennoHocutena ot 0 Ao
150 °C.

3.6 nana3oH u3MepeHnin pasHoCcTM TemnepaTyp oT 2 ao 150 °C. Ouna-
na3oH WM3MepeHWuli pasHOCTU TeMmnepaTyp KommnektoM TC ykasaH B WX
3KCMlyaTauMOHHOM AOKYMEHTaLMN.

3.7 MNpepenbl gonyckaeMon abContoTHON MOrpelwHOCTU U3MepUTeNbHO-
ro KaHana temnepatypsl, °C: £(0,05+0,001-t), roe t - usmepsemas Tem-
nepaTypa B rpagycax Llenbcus.

3.8 BO3MOXHO cCO34aHuve nporpaMMMpyeMblX KaHanoB TemnepaTypbl
(BMecTo nocnefHero KaHana M3MepeHusl TeMnepaTypbl B KaXAoW cucte-
Me). lNporpaMMmpyemble KaHanbl CO34al0TCA MOsib30BaTesieM B pexunme
«KoHburypauus» ao noctaHoBKM nNpnbopa Ha KOMMepYecKuii yuer.

3.9 MNpepenbl AONyCKaeMOW OTHOCUTENIbHON MOrpewHoCTM U3Mepu-
TENbHOro KaHana konunyecrtsa Ttensiotel No FOCT P 51649 He npesblwatoT
3HAYeHWN, BbIYNCNIEHHbIX N0 hopMynam, nNpueBeaeHHbIM B Tabnuue 3.4.

Tabnuua 3.4

Knacc dopMynbl ANS BblYUCIEHUS NPeAENoB A0NYyCKaeMoMn
OTHOCUTE/IbHOW MOrPELIHOCTU 3q max, %o

npubopa

B 8 0 max = £(3+4 At, /At+0,02G,/G)

C S 0 max = (244 At, /At+0,01G,/G)

MpumeyaHunsa:

At — M3MepeHHasl pa3HOCTb TeMMNepaTyp Mexay nogawwmm u obpaTHbIM
Tpybonposoaamu, °C;
G - U3MepeHHbIi 06beMHBIV pacxod TennoHocuTens, M3/y

3.10 MNpepenbl AonyckaeMon OTHOCUTENIbHON MOrpeLHOCT N3MepeHni
06beMHOro M MaccoBOro pacxoga, obbeMa M Macchbl TEMIOHOCUTENSA B Ka-
Hanax c IMNMNP He npeBbIWaT 3Ha4YeHNI, yKasaHHbIX B Tabnuue 3.5.

Tabnuua 3.5

Knacc OnanasoH u3mepe- | MNpeaenbl 4OMYyCKAaEMON OTHOCUTENTbHOWN
npubopa | HWUI norpewHocTn kaHanos ¢ MMP, g %,
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B G.<G<G, +(1,5+0,01G,/G)

C G.<G<G, +(0,8+0,004G,/G)

3.11 Npepensbl gonyckaemon abCcoMOTHOW MOrpeLHOCTU U3MepuTenb-
Horo kaHana c WM onpeaensatoTcsa norpewwHoctbio UMM,

3.12 Anana3oH nsMepeHun gasneHus ot 0 go 1,6 MMa (no 3akasy Ao
2,5 MMNa). Onana3oH mM3MeHeHus ToKoBOro curHana ot AUA (0+5 wnwm
420 mA).

3.13 Mpepensl gonyckaemMon npueBedeHHon norpewHoctn WBB npwu
npeobpa3oBaHNM CUTHAIOB OT AaTYMKOB AaBneHus: 0,15 %.

3.14 MNpepenbl 4oNyCKaeMOM OTHOCUTENIbHON MOrpeLHOCTU U3MEpPEHNI
paBneHns (Npy HanMumMm AaTymkoB n3bbiTouHoro aasneHus): £2,0 %.

3.15 MNpeaenbl AonyckaeMon OTHOCUTENIbHOW MOrPELHOCTN N3MEepEHN
MHTepBanos BpeMeHun: +0,01%.

3.16 MNpeaensbl gonyckaemMon NpuBEAEHHOM MOrpewwHoCTn npeobpaso-
BaHWSI M3MEPEHHOro 3Ha4yeHus Bbl6paHHOro napameTpa B YHUbUUMPO-
BaHHbIN CUIHan NMocTtosiHHoro Toka: £0,5 % (cM. ganee n. 9.7.5.1).
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4. CocTaB TensnocYyéT4ymkKka

4.1 Tennocyetunk coctout n3 BB n nogkntovaembix Kk Hemy TMP, UMM,
TC v ANA. CxemaTmnyeckoe m3obpaxeHue TensocyeTynka NpmMBEAEHO Ha
puc. 4.1. LLTpnxoBON NUHMEN n306paxeHbl NNHUN CBA3N C U3MEpUTENb-
HbIMM NMpeobpa3oBaTensMmn, Hannume KoTopbiX onpeaenseTcs Npu 3akase.

Puc. 4.1
K VBB Tennocuyetymka B 3aBUCUMOCTU OT 3aKa3a MOryT 6biTb MOAKIIO-
UeHbl:
- nnp 00 2 W,
- nn 00 2 W,
-TCn 0o 6 wr,
- ana [0 4 wT.

4.2 B coctaBe TennocyeTymKka MCNOSb3YIOTCHA 3/IeKTPOMarHUTHbIE npe-
obpasoBaTtenu pacxoaa tvnos: MPM v MPMM.

4.3 Tunbl UM, npuMeHaeMbIX B COCTaBe TensocyeTumnka, nNnpuBeneHbl B
Tabnuue 4.1. Tennocuyetunkmn knacca C komnnektytotcs UM, y KoTopbix
npeaenbl JONYCKaeMOW OTHOCUTENbHON NOrpeLHOCTN N3MEPEHNsa pacxoaa
B Anana3oHe 0,04GB<G<GB He npesBblwarT 1%.
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Tabnuua 4.1

Tun npeobpasoBartens pacxona HoMep B N'ocpeecTtpe
Pacxoaomepbl-CYETUMKM 48755-11
PCM-05 moandukauymm

PCM-05.03, PCM-05.05,PCM-05.07

CB 39202-08
METEP BK 39016-08
METEP BT 39017-08
BPTK-2000 18437-05
B2aMNC 14646-05
BCXa 23649-07
BCT 23647-07
ULTRAFLOW 20308-04
M-T, E-T 17104-09
YPCB «B3JIET MP» 28363-04
UFM500 29975-09
TOM211, TOM212 24357-08
YPX2K 19094-10
MTW n MTH 13668-06
BCXHg, 26164-03
BCTH 26405-04
WP-Dynamic 15820-07

4.4 Tunbl TC, KoTOpble MOTYT 6bITb MPUMEHEHbI B COCTaBE TEMJ0CYeT-
ymKa npueeaeHbl B Tabnuue 4.2

Tabnuua 4.2
Twn TCI Homep B Tlocpe- | Tun TCI Homep B
ecTpe FocpeecTpe

TCIMA 32089-06 TCM-pP 22557-02
TCn -H 38959-08 TCOT 36766-09
KTCMN - H 38878-08 KTCBE 43096-09
TNT-1 46155-10 TCBP 43287-09
KTCM-P 22556-02 KTCMNT-01 17403-07
TCNOTK 21839-01 TOCMA 52981-13
TOCMA-K 52980-13

4.5 Tunol AN, koTopble MOryT 6biTb MPUMEHEeHbl B COCTaBe Tenso-
cyeTymKa npmBeaeHbl B Tabnnue 4.3
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Tabnuua 4.3

Tun A4 Homep B ['ocpeecTtpe
na 26818-09
ng-p 40260-08
B 38413-08

4.6 TennocyeTumk obecneuymBaeT U3MepeHue KaseHAapHOro BpeMeHu
C MHAMKauMen ymcna, Mecsila, roaa, 4acoB, MUHYT U CEKYHA,.

5. YcTtponcTBO M paboTa Tennocy4eéTymKa

5.1 TennocyeTumK ABASETCA MHOrMOKaHasllbHbIM, MHOrOoMYHKLMOHasb-
HbIM MWKPOMPOLIECCOPHbLIM YCTPOMCTBOM CO BCTPOEHHbIM LMdpobyKBEH-
HbIM MHANKaTOPOM.

5.2 UBb Tennocuyétunka obecneymBaeT U3MEPEHME aHasIoOroBbIX CUT-
Hanos ot MMP, TC v AW, 4aCTOTHO-UMNYNbCHbIX curHanos oT UM c no-
cneaywowmmm o6paboTkoN, HAKOMSIEHMEM, XpPaHEHMEM, WMHAMKAUMEN Ha
XKW n Bblgaver Ha BHELWHWE YCTPOKMCTBA.

5.3 MpuHumn gericteua MNP oCHOBaH Ha SBNEHUW 31E€KTPOMarHUTHOM
MHAYKUMW. Tlpy ABUXEHUWU 31EKTPONpPOBOAHOW XWAKOCTU B MarHUTHOM
none mexay anektpogamu MMP Bo3HukaeT D0C 3N1eKTPOMArHUTHOW WH-
AYyKUMKW, NponopuMoHanbHas CKOPOCTU TeYEHUS XUAKOCTU.

5.4 N3mepeHue TeMnepaTypbl TEMJOHOCUTENS OCYLLECTBIAETCA MNYTEM
M3MepeHUs nafeHus HanpsbkeHus Ha TC npu nNpoTekaHun 4epes Hero
M3BECTHOro Toka. BO3MOXHO nporpamMMmmpoBaHwe TeMmnepaTypbl (BMecTo
nocnegHero KaHana u3MepeHus TemnepaTtypbl B KaX40W CUCTEME).

5.5 VIaMepeHne pasneHUss OCyLecTBAsieTCa NYTEM U3MEpPEHUs Cuibl
TOKa, nocrtynatwero ot ANA.
Bo3MoXHa nporpaMMHasi yCTaHOBKa 3Ha4YeHW U3bbITOYHOro Aas-
nenHuns B gmanasoHe 0-1,6 MMa.
MpepycMoTpeHa yCTaHOBKA AOrMOBOPHbIX 3HAaYeHWI AaBNeHUsl, KO-
TOopble 6yAyT MHAMLMPOBATLCS B cly4vae o6pbiBa MM KOPOTKOrO 3aMblKa-
HUSA B LENSAX AaTYMKOB AABJIEHUS.

5.6 N3mMepeHHble napamMeTpbl UCMNOMb3YIOTCA AN9 BblYMCNEHUS Tennao-
BOW 3HEpPrum, TEMJ0OBON MOLHOCTU, npoTekwero obbéma m mMaccbl Tenno-
HocuTens. BbluncneHHble 3Ha4YeHns BbiBoAATCS Ha XK.

5.7 Tennoc4yeTumk npeobpasyeTt (NpM HanANM4MM TOKOBOrO MOAyss) Te-
KYWWA 06BbEMHBIN pacxoa unan TeMmrnepaTypy B CMrHan rnoCTOSIHHOrO Toka
4+:20 mA (conpoTuBneHune Harpy3km He 6onee 500 Om). [MapameTp
(G1+G4, t1+t6), npeobpasyemblil B TOKOBbIN curHasn, BblbupaeTtcs B pe-
Xunme «CepBUCHbIN>». [peaycMOTpeHa BO3MOXHOCTb YCTaHOBKU (DUKCUPO-
BaAHHOIO 3HayeHus TOKOBOro curHana (pexwum [1) B AnanasoHe oT 4 Ao
20 mA c aguckpeTHOCTbIO 1 MA.
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5.8 N3MepuTenbHbIN KaHan Konnyectsa TenaoTbl Q TennocyeTumnka co-
CTOUT M3 KaHasa M3MepeHusl pacxoda, ABYX KaHajoB M3MepeHUs TeMne-
paTypbl U ABYX KaHaNoB W3MEpPEeHWUI M3BbITOYHOrO AaBneHusi. Bbluncne-
HME KosM4yecTBa TensoTbl Q ANs KaXAOoro M3MEpUTENbHOrO KaHasna ocy-
LecTBnsieTcs no gopmyrne:

T2
Q=T11G~p-(h1—hz)-dT (3.1)

roe G-obbeMHbIli pacxos TensoHocuTens B Tpybonposoae, Ha Ko-
TOpOM yCTaHOBJ/IEH MepBUYHbIN NpeobpasosaTens, M3/u;

pP-NJIOTHOCTb TemnsioHocuTenss B TpybonpoBoge, Ha KOTOPOM ycCTa-
HOBNEH NepBUYHbIN NpeobpasoBaTens, kKr/m3;

hi-yaenbHas sHTanbnua TenJoHOCUTENs B nogatowem TpybonpoBo-
ne, MBT-u/kr;

h,-yaenbHas aHTanbnms TennoHocuTensa B Tpybonposoae xX0nogHo-
ro sogocHabxeHus (ansa cucrem BC) mnu yaenbHas sHTanbnus
TennoHocuTens obpaTHoMm TpybonpoBoae (Ans CUCTEM OTOMNEHUSN),
MBT-y/Kkr;

T1,T2-BpeMs Hayana M KOHLAa N3MEPEHNI COOTBETCTBEHHO, Y.

YaenoHasg aHTanenua (h) n nAoTHOCTb (p) TenNJIOHOCUTENS BblUMC-
naetcsa no popmysiam, yKkasaHHbIM B pekoMmeHgaumum MU 2412-97.

5.9 TennocyeTumk NO3BONASET OPraHM30BbIBaTb y4Ye€T OAHOBPEMEHHO B
HECKONbKUX cucTemax TtennonotpebneHunsa (TennocHabxeHus), Konuye-
CTBO KOTOPbIX OFpaHM4YeHO 4YMCIOM U3MepUTEeNbHbIX KaHalloB pacxoga wm
TemnepaTypbl.

5.10 Ana kaxgon cuctembl TennonotpebneHunsa (TensocHabxeHus) B
pexuMme KoHbUrypmposaHus ebibupaetcsa Tunosas cxema ydyeta (cM. Tab-
nnuy 5.3).
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5.11 YnpaBneHne paboToii TennoCcYETUMKA OCYLLECTB/ISIETCS YETbIPbMS
KHOMKaMMu, pacnosioXXeHHbIMM Ha nepegHen naHenu (cM. puc. 5.1), u
KHOMKOW «cnyxebHas», pacrofioXXeHHoM Ha nnate umdposon obpaboTkum
(cm. puc. B.1, MPUNOXEHUE B).

P 54
Bxon B MeHto -220V S0z 10VA T [
1m0 s 1800 C bIXOA Ha YPOBEHb
f= 7 + 150°C
' BBEDX

CseToanonbl «pabo-
Ta», «owmnbka», «RS-
485»

Mepexoa K cneayto-
LeMy OKHy Bf1€eBO

lMepexopn K cnenyto-
LeMy OKHYy BrMpaso

Puc. 5.1

5.12 O cocTossHMKM TensocH4éTUMKa MOXHO CYAUTb MO COCTOSAHUIO Tpex
CBETOAMOAOB, PacnoiOXKEHHbIX Ha naHenu ynpasneHus (cMm. puc. 5.1).
MuraHue 3eneHoro ceetoanona NpUMEpHoO pas B CeKYHAY CBMAETENbCTBY-
€T 0 HopManbHoM paboTe Tennocyétumka. MmraHme KpacHoro ceetogmona
CUrHanusumpyeTt o Hanmumn HC, HenpepbiBHOE CBeyeHne — 0 Hanuumm TH.
XenTblh cBETOAMOA CUTHANMU3MPYeT O nepefade AaHHbIX MO MHTepdency
RS-485.

5.13 Tennocuyétunk nmeeT cneayowme pexmmol paboTbl:

«Pexum koHdurypupoBaHusi» — npegHasHayeH ans sbibopa n ycrtaHoB-
KW TEeNNOTEXHNYECKUX CXEM YyYeTa;

«Pabouunit» — B 3TOM pexuMe WMHAMLUPYIOTCS U3MEpEHHble WU BblUNC-
JNIEHHbIE 3HAYEeHUs MapaMeTpoB CMCTEM TenaonoTpebneHus;

«CepBUCHbINY — rMpegHasHadeH ANns MpocMOTpa M KOPPEKTUPOBKU
YCTAHOBOYHbIX MapaMeTpoB, NMpPOBeAEHUS MOBEPKU. [QOCTYN K pexxKumy
BO3MOX>XEH TOJIbKO A0 NMOCTAaHOBKMW TerJiocyeTyuka Ha KoOMMepu4e-
CKUMA yuerT.

5.14 MNpu BKAOYEHUM M BO BpeMs paboTbl TEN/IOCHETUYMK OCYLLECTBAS-
€T CaMoAMarHoCTMKy € BbiBOAOM Ha XKW cumsona HC n (nnun) TH.

Pernctpmpyemble HC 1 nx cuMBosbl:

«GT» — pacxog, 6onblie NPOrpammMHO YCTaHOBAEHHOrO MaKCMMabHO-
ro nopora;

«Gd» — pacxon, MmeHblle NPorpaMmMHO YCTaHOBAEHHOINO MUHUMAJIbHOTO
nopora;

«Atd» — pa3HOCTb TeMnepaTyp MeHbLle MPOrpammHO YyCTaHOBAEHHOTo
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MWHUMaA/ZIbHOTO Nopora.

YctaHoBka noporoe ana HC BbINOSHAETCSA MOJSIb30BaTE/IEM B pexunMe
«CepBUCHbIN» A0 NOCTAaHOBKN Npubopa Ha KOMMEPUYECKUIA yUeT.

Pernctpupyembie TH n ux cumBonbl:

- «T.H. BG1», «T.H. BG2» — 06pbIB 1M KOPOTKOE 3amblKaHWE B Lie-
nsax Bo3by:KaeHUs gatunkos pacxoga MMP (kaHanbl G1 n G2);

- «T.H. nTG1», «T.H. nTG2» — He 3anonHeH Tpy6oNpoBOA AATYMKOB
pacxoga MNP (kaHanbl G1 1 G2);

- «T.H. 06pGx.» — 06pbIB gaTuMKoB pacxoaa UM (kaHanbl G3+G4);

- «T.H. K3 GXx.» — KopoTkoe 3amblKaHWe B LIenM AaTYMKOB Pacxona
NN (kaHanbl G3+G4);

- «T.H. tX» — 06pblB MM KOPOTKOE 3amblKaHME B LENAX AaTYMKOB
TemnepaTtypbl.

ﬂw: X — HOMEpP U3MEepUTEsIbHOIro KaHana.

5.15 B cny4yae BO3HUMKHOBEHUS TH cyeT ¢ HakonaeHneM oCTaHaBInBaeTCs.

5.16 lNpu BO3HMKHOBEHUM ABYX U 6onee HC n TH ogHOBpeMeHHO peru-
CTpUpyeTCcs Kaxaas u3 Hux. [pu 3TOM permcrTpauus BpeMeHu paboTbl B
HC (TH) Bemetcs TonbkO B OA4HOM (MPUMOPUTETHOM) MHTerpartope. [lops-
AOK paboTbl MHTErpaToOpPOB TEMO0CYETYMKA MPU Pa3NINUYHBIX KOMBUHALMSAX
HC v TH npuBeaeH B Tabnuue .1 (MPUJTOXEHUE IN). B Tabnuue 5.1 ne-
peuncnedol HC n TH B nopsake yb6biBaHua wux npuoputeta (T.H. -
HanboNbWMI NPUOPUTET, Atl — HaMMEHbLWI NPUOPUTET).

Tabnuua 5.1
Tun HC n TH T.H. GJ ) AtY
Koa HC (TH), peructpu- | 4 1 2 3
pyeMmbii B apxmee

5.17 PaccTtaHOBKa 3ansaTbiX M UYUCIO paspsigoB, MHAMUMPYEMbIX Ha XKU
Mpy U3MEPEHUN KONMYecTBa TensoTbl, 06bemMa U MacChbl TEMJIOHOCUTENS MNpU-
BefeHbl B Tabnuue 5.2. [aBneHve TennoHocuTesns u3MepsieTcs C paspsgHo-
CTbO X.XX, TEMMepaTypa — XXX.XX, MTHOBEHHas! MOLLLHOCTb — XX.XXXX

Tabnuvua 5.2
GB, [M3/4] Q [Fkan], [MBT-u], [TOx] | V [M3]; M [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 ) '
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Tabnuua 5.3

Cxema yueta

YcnoBHOe HaMMeHOoBaHue cxembl, pop-
MyJia pacyeTa 3Heprum, permcrpmpye-
Mbie HC

—— =

Oﬁ%a'rubm

Tpybonposog

«MOOAYA»

3akpbiTaa cuctema TenaonoTpebneHus
C npeobpasoBaTenieM pacxoga Ha no-
Aawoulem Tpybonposose

Q = M(h1 - h2)

GT, G, atl

Nopgatoun | o
Y onptoaoq ! ﬁ \I-|
0O6paTHbIN -

Tpybonpoeog

«OBPATKA»

3akpbiTag cuctema TensaonoTpebneHus
c npeobpasoBateneM pacxoga Ha 06-
paTtHoM Tpy6onpoBoae

Q = M(h1 - h2)

GT, Gl, At

[tx] 1 |px[p1[M]

«TYMNMUKOBASA MBC»
MBC 6e3 umpkynsumm

Tpybonposoa | =M(h1-hx
rec | i Q=M( )
% G, atd
Tpybonpegos,
XONOAHOW BOAbI
[t2]t1|p2]p1[M2iM1] «MOJAYA+P>
3aKpb|TaF| CncTtema TerlﬂOFIOTDEGJ'IeHMFl

Moaawmn |
Y orpoaop,;

A -

O6patHbIid Tpybonposog

C KOHTpPONbHbIM  npeobpasoBaTenem
pacxoaa Ha obpaTtHoMm TpybonpoBoae

Q = M1(h1 - h2)

G1T, G21, G1l, G2{, atl
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Cxema yueTta

YcnoBHoe HauMeHOoBaHue cxeMbl, pop-
MyJia pacuyeTa 3Heprum, perucTrpupye-
Mmbie HC

[t2]t1][p2]p1[M2]M1

Mopawowmi |
Y orpoaop,;

A -

O6patHeIid Tpybonposog

«OBPATKA+P»

3akpbiTas cucteMa TenaonoTpebneHus
C KOHTpONbHbIM  npeobpasoBaTenem
pacxoaa Ha obpaTtHoM Tpyb6onpoBoae

Q = M2(h1 - h2)

G1T, G2T, G1l, G2i, atl

prﬁonbso,q

prgonpoaop, XOHOAHOMi BOAbI

«OTKPbITAA»

Cuctema TennonotpebneHns ¢ ot6opom
TenJOHOCUTENS U MpPUPaBHEHHblE K
HMM: TMpOMbllWSIEHHbIEe noTpebuTenu,
LTM, notpebutenn c TensoBon Harpys-
Kol 6onee 2 kan/u).

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

G1T, G2%, G1l, G2{, atl

0

Tpy6onposop,

«PACXOJOMEP»

N3MepeHne n perncrtpaumnsi o6beMHOro
WX MaccoBOro PacxoioB.

GT, Gi,

(]

I
1
|
I

Tpy6onpoBog,

«MAITNCTPAIb>»
Tpy6onpoBoa cUCTEMbI TenocHabxe-
HUS

Q=Mh

G, G{
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Cxema yueta

YcnoBHoe HauMeHOoBaHue cxeMbl, pop-
MyJia pacuyeTa 3Heprum, perucTrpupye-
Mmbie HC

[t2]t1][p2|p1|[tn]pn| [M1M2[Mn]

«NCTOYHUK»
McTouHuK Tenna (kKoTtenbHas)

Q=M1(h1-h2)+Mn(h2-hn)

G1T, G2T, GnT, G1!, G2!, Gnl, Atl

«HCO»

He3zaBucumasa cumcrema TeFU'IOI'IOTDEGJ'Ie-
HWNA

Q=M1(h1-h2)+Mn(h2-hx)

G171, G21, G1l, G2{, atl

Tpy6onposoa

«TEMIMEPATYPA>»
TemnepaTtypa cpegHeapudmMeTnyeckas

t

2

Tpygonpos(

LMpKyNALMOHHBIN fyﬁonpoaop.

prgonpoaop, XONOAHOMW BOAbI

«BC umnpkynaunsa»
LUnpkynaumoHHasa cucrtema NBC

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

G1T, G271
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Cxema yueTta

Mmbie HC

YcnoBHoe HaMMeHOBaHMUe cxeMbl, hop-
MyJla pacueTa 3Hepruum, permcrtpupye-

MNpuMeyaHuns n ycnosBHble 0603HaYeHNS:

4

MNP (ecnu ncnonb3yTCa MHAYKLUMOHHbIE KaHanbl 1 n 2);

nam UM (ecnm Mcrnonb3yoTcs YaCTOTHO-UMMYJ/IbCHbIE KaHasbl 3 1 4);

TC (JonyckaeTcsa nporpaMMHas ycTaHOBKa 3HayeHuin tx, cm. n. 9.7.5; B

" 3TOoM cny4ae TC Ha Tpybonposoae XB (tx) He ycTaHaBnuBaeTcs.);
ana (3HaueHus [aBNeHUn Heo6xoanMMo yCcTaHaBMBaTb
nporpaMMHo, cM. n. 9.7.5. [Ins naMmepeHus [aBneHuss HeobxoanMo
yCTaHaBnMBaTb  AATYMKM, KOTOpble MOCTABASKOTCA  TOAbKO MO

t (t1, t2, tn, tx)

h (h1, h2, hn,
hx)

[OMOJIHNUTENBHOMY 3aKasy);

SHTaNbNnUsa TENJIOHOCUTENSA.

TeMnepaTypa TenJoHOCUTENSI B COOTBETCTBYIOLWEM Tpy6onpoBoae
(BO3MOXHa MporpaMMHas yCcTaHoBKa tx);

5.18 Cnucok napametpos n HC, perncrpupyembix TENIOCHETYNKOM AN
Kaxxaol cxeMmbl yyeTa, npuBeseH B Tabnuue 5.4.

Tabnuvua 5.4

HanmeHoBaHue Pernctpupyembie napameTtpbl Ten- | Peructpupyembie
CUCTEMBI fioHocuTens H

Q,M1,G1, V1 Gt
«MOAAYA t1, 12, t1-12, p, p2 Gl At

Q, M1, G1, V1 GT
«OBPATKA» {1, 12, (-2, pl, p2 Gl AW
«TYNMUKOBAA Q,M1,G1,Vv1
MBC» 1, tx, t1-tx, pl, px cT atb

Q, M1, M2, M3, G1, G2, G3, V1, V2,V3

G1t G2t

«HCO» 1, t2, tx, t1-t2, p1, p2, px c1l G2l Atd

12, tx, t1-t2, p2, px

Q, M1, M2, G1, G2, V1, V2 G1t G2t
«MOOAYA+P» {1, ©2, 112, pl, p2 G1d 24 Atd

Q, M1, M2, G1, G2, V1, V2
«MBC umpkynsaums» t1 12, tx. pL p2. px G611 G2t

Q, M1, M2, G1, G2, V1, V2 G1T G271
«OTKPbITAA» {1, 12, &, (-12, pl, p2, px G1d G20 At
«ACTOYHUK» Q, M1, M2, M3, G1, G2, G3,V1,V2,V3 G1T G2T G3t
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HanmeHoBaHue Peructpupyembie napametpbl Ten- ( Peructpupyembie
CUCTEMBI roHocuTens

t1, t2, tx, t1-t2, p1, p2, px Gl G2l G3l At

Q, M1, M2, G1, G2, V1, V2 G1T G2t
«OBPATKA+P» 11, 12, -2, pl, p2 c1d G2l Atd
«TEMMNEPATYPA» |t

M, G,V ex)
«PACXOOOMEP» L p Gl
«MAFUCTPANb» |2M.G.V GT

t, p GV

3HaueHus noporos Aans HC, yCTaHaBnuBaeMble Ha NpeanpuaTumn-n3rotoeuTene no
YMON4YaHUIo:

Gt Gi1t, G2t g3t = Gs

Gl, G, G2, G3! = GH

Aty = AtH (2 °C)

5.19 B TennocyeTymke MMeeTcsi BO3MOXHOCTb OCTaHOBa cyeTa B Nt06oi
M3 cuctem. MNpn 3TOM OCTaHaBNMBAKOTCA BCE UHTErpaTopbl CUCTEMbI, KPO-

me Tp.

6. Mepbl 6e3onacHocTH

6.1 NCTOYHNMKOM onacHoCTH Npy MOHTa>xe M 3Kcnayataunn TensiocyeT-
YMKa ABNAKTCA:

ceTeBoe HanpshxeHue (4o 242 B);
AaBneHune xuakoctmn B Tpybonposoaax (ao 2,5 MMa);
TeMmnepaTypa Xuakoctm n Tpybonposoga (ao 150 °C).

6.2 be3sonacHocTb 3kcnayaTauum npnbopa obecnevnsaercs:

nsonsumen NNEKTPUYECKUX Lenen CcoCTaBHbIX 4acTen Tenao-
CUETYUKa,

HanéxHbIM 3azemneHnem UrMl;
npo4vHocTbio kopnyca MNP, UM n 3awnTHbIX rnnb3 TC;
repMeTUYHOCTbIO coeanHeHnuns MMP n UM ¢ Tpybonposoaom;

6.3 MNpwu akcnayaTaunm TennocyeTymka Heobxoammo cobntogaTte obwue
TpeboBaHnsa 6e30nacHOCTU:

3anpewaeTcs aKcnayaTaumsa npubopa Co CHATOM KPbILLKOWR;
3anpewaeTtca gemoHTuposaTb MNP unu UM 40 NOAHOro CHATUA
AasneHus B Tpybonposoge.

nepeg nposeneHueMm paboTt Heobxoammo ybeauTbcs B TOM, 4YTO
Ha TpybonpoBoae OTCYTCTBYET OMacHOe AN XM3HW Hanpsxe-
Hune.

6.4 Mpy yCTaHOBKE M MOHTa)xe TensjocyeTymka HeobxoamMmo cobito-
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AaTtb TpeboBaHma MOCT 12.3.003, NOCT 12.3.032, ITOCT 12.3.036, a
TakK)xe npaBwua NoXapHor 6e30nacHOCTU N TEXHUKK 6e30MacHOCTHU.

6.5 MNpu akcnnyataumn Heobxoaumo cobniogath «lMpaBunia ycTpoicTea
3/1eKTpOYyCTaHOBOK», «[lpaBuna TexHuUKM 6e3onacHOCTM npu 3KchnayaTa-
LMW 31eKTpoycTaHoBOK» M «Oblmne npasBuna noxapHorn 6es3onacHOCTU
ONS NPOMbILNEHHbIX MPeanpuaTUn».

6.6 MNpn obHapyXeHN BHELWIHUX NOBpexaeHun npubopa nnm cetesomn
NpoBOAKW crefyeT OTKIUYUTb TEMTOCYETUYMK OT CETU A0 BbIACHEHWS NpU-
YMH HEMCNPABHOCTU CNEeLManmMCcTOM MO PEMOHTY.

6.7 3anpelaeTca yCTaHOBKa W 3KcnayaTaums npubopa B noxapo-
ornacHbIX W B3pbIBOOMACHbLIX 30HaX BCEX KJ1acCOB.

6.8 [ins TyweHna noxapa, Npy BO3ropaHnu TenJocyeTyMKa, paspeLla-
€TCA MCNoNb30BaTb TOJSIbKO Yr/AEKUCOTHbie OrHeTywuTtenn Ttuna QOY-2,
0y-5, Oy-10 v ap.

7. MoHTax

MoOHTaXx TensocyeTyYMKa OCYyLLEeCTBISETCS B COOTBETCTBUM C «MHCTPYK-
uMsg  NO  MOHTaxy TennaocyeTtunkos TOM-104, T>OM-106», 32C
99556332.002.000 UM.

8. MoparoTtoBka k pa6oTte

8.1 MNpoBepuUTb NpaBUIbLHOCTb MOHTaXa 3/IEKTPUYECKNX LIEMEN B COOT-
BETCTBUM C 3IIEKTPUYECKOM CXEMOWM MOAK/IKYEHUS, NpUBEAEHHOM Ha
puc.B.2 (MPUNOXEHWUE B).

8.2 MN0oTHO 3aKpbITb KpbIWKK KNEeMMHbIX kKopobok MNP, UM, TC n AnA.

8.3 YcTaHOBUTb Ha MeCcTo nepeaHoo naHenb VBB 1 NNOTHO 3aBUHTUTL
60NnTbl KpenneHnsa nepeaHen naHenm kK kopnycy VBB.

8.4 MopaTb pacxoa TennoHocuTens noa paboumM gaBrieHMEM M nNpose-
pUTb repMeTUYHOCTb coeanHeHus MNP, UM, 3aWwmTHBIX rMAb3 TepMonpe-
obpasoBatenen n AN c TpybonpoBogoM. Teub M NpocaymMBaHue He [O-
MyCcKaTCcs.

8.5 BkNounTb NUTaHMe TensocdeTuymka. Y6eamTbcsi, 4YTo mocse BKJO-
YeHMa NUTaHUS BKOYMAACh NoACBeTKa uHamkatopa v Ha XKW nHanum-
pYHOTCS 3HAUYEHMS TeKyLlen AaTbl U BPEMEHM.

8.6 NpoBepnTb NpPaBWIbLHOCTb YCTaHOBKWM MpOrpaMMuMpyeMbiX napa-
MEeTPOB, OTCYTCTBME HELWTATHbIX CUTYyauUWih U TEXHUYECKMX HEUCMpPaBHO-
cTen.

8.7 Y6eauTbCcsa B nHAMKaUMM U3MepsieMblX nMapamMeTpoB — pacxoaa (G),
Temnepatypsbl (t), aaBnenus (p).
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9. MNopsapok paboTbl

K paboTe gonyckaeTcs TEMIOCHETUMK, HE UMEIOLLMIA MOBPEXAEHWNI Co-
CTaBHbIX YacTei, HapyLleHUs NIoM6 M NOAroTOBMIEHHbI K paboTe B COOT-
BETCTBUW C pasfenoM 6 HacTosiwero pyKoBoACTBa.

9.1 O6wue cBegeHuns

9.1.1 Nonb3oBaTeNbCKOE MeHIO npubopa YC/IOBHO pasfefieHo Ha
YpPOBHMU. MNMpwn BKAOYEHUN NPUOBOP HAXOAMTCSA B NepBOM (BEPXHEM) YpPOBHeE
U MHONUMPYET TeKylwme BpemMsa 1 AaTy.

9.1.2 YnpasneHune paboTol Tennoc4éTumka OCyLLeCTBASETCA C NOMO-
b KHOMOK, Ha3HayYeHMe KOTopbIX onncaHo B Tabn. 9.1

Tabnnua 9.1
OCHOBHoOEe HKLUMOHaNbHOE Ha3Ha-
0O603HauyeHne | HammeHoBaHue PyHky
yeHue
«BEBO» Mepexon Mexay OKHaMu MeHi B npene-
flax OAHOro YpOBHS, W3MEHeHWe napa-
«BNpaBo>» meTpa.
«BXOM> Bxoa B MeHl mapaMeTpoB WM HacTpoek
Bbl6paHHOM CUCTEMbI TEMJI0CHabXeHus.
. Bbixoa Ha ypoBeHb BBEpX M3 Nto6oro me-
«BbIX04»
HIO.
AKTUBaLMS pexuma U3MEHEHUs napameT-
«cnyxebHas» pa

9.1.3 Tennoc4éTunK NMeeT YeTbipe pexuma paboThbl:

«Pexum koHduUrypupoBaHusi» — npegHasHadeH ansa Bblbopa u ycra-
HOBKM TenJoTeXHMYeCcKknx cxem yyeta (cM. Tabnuuy 5.3).

«Pabouyun» — B 3TOM pexumMe UHAULMPYHOTCA U3MEPEHHbIE N BblYUC-
NeHHble 3Ha4YeHns napaMeTpoB cucTeM TenaonoTpebnenus;

«CepBUCHBIN» — MpeAHa3HauyeH Ans NpocMoTpa M KOPPEKTUPOBKMU
YCTaHOBOYHbIX MapaMeTpoB TEMI0CYETUNKA U NPOBEAEHUS MOBEPKMU.

9.2 OnucaHmne «Pexnma KOHPUIrypmpoBaHUs»

9.2.1 ina Bxoda B «PexuMm KoHpWrypmpoBaHus» HeobxoauMmo npu
BKINMOYeHUN Tenmnoc4yYeTyuka B CeTb yAepXuBaTb Ha)XxaTomn KHOMNKY «cny)Ke6-
Hasa».

9.2.2 MNMopsaok nepexoga Mexay OKHamu B «Pexume KOHUrypupo-
BaHMA» n3obpaxeéH Ha puc. 9.1. Bbibop KonmMyecTtBa CMCTEM U TUNA KaX-
[OWN CUCTEMbI OCYLLECTBASAETCS MPU NMOMOLLM KHOMOK «BMNpaBO» WM «Bfe-
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BO», Mepexon K cneaymLllen cucteMe — KHOMKOW «Bxog». Bbixon us «Pe-
XUMa KOHMUrypupoBaHus» 6e3 3anmcm KOHdUrypauum — KHOMKOW <«Bbl-

X04».

26

Pexum
KOHOUIYpUpPOBaHWA

Temnepatypa
Pacxopomep

Maructpans

—_—
i

MNoaaua

O6patka

Tynuxosan NBC

Nopaya+P

OBparka+P

OTKpbITaR

MCTOHHHK

i

BoiBOp GUINUECKOTO KaHaNa
TemNePaTypPbl M AaBAEHHA
[ yeeanuenne Ne
|E| yMmeHblwerne Ne
L

3anucate KOHGUrypaumo?

]

Pemmm «Paboumnian

Puc. 9.1

MpumeyaHus:

Ecnu Tpebyetcsa Bectn yyeT no cxeme «MCTouHMK», «HCO», «OTKpbITas»,
TO NP KOHDUTYpUpOBaHMM 3Ta CXeMa A0JKHA yCTaHaBAWBaTbLCSA NepPBON;
Mpy KOHOUrypmMpoBaHMn ABYXMOTOYHbIX cucTeM («OTKkpbITas», «BC ump-
Kynaumsa») cnegyeT yuYnTblBaTb TO, YTO KaHaslbl MU3MepeHus pacxoja B no-
patwouieM n obpatHoM TpybonpoBoaax OAHOM CUMCTEMbl AOJIXKHbI 6bITb NM60
o06a MHAYKUNOHHbIe, NMb60 06a YaCTOTHO-UMMY/IbCHbIE;
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3. CneapyeTt nMeTb B BUAY, YTO YMC/I0 KaHaNOB M3MEPEHNS pacxoda HE MOXeT
npeBbiaTh 4, @ YMCNO KaHasloB U3MEPEHUS TeEMMepaTypbl HE MOXET npe-
BbiLLaTb 6.

4. Tpwu 3anncm KoHhUrypaumm apxmes U MHTerpaTopbl Nnpubopa obHyNsTCS.

9.3 OnucaHue pexuma «Pabounin»

9.3.1 Mpu BKAOYEHMN TEMNOCYHETUMK aBTOMaTMYECKN yCTaHaBIMBaeT-
cs B pexuMm "Pabounin" n npu otcytctBum HC n (unun) TH HauumHaeT pac-
YeT M HaKOoMJIeHMe CyMMapHbIM UTOFOM KOJIMYECTBA TEMO0Tbl MO BCEM CU-
cTemam.

9.3.2 Pexxum "Paboumin" npepHasHayeH AnS MHAMKALMKM NapaMeTpoB
cucteM TennocHabxeHus. B pexume "Paboumin" MOXHO Takxe MpoCMOT-
peTb Tekyllee BpeMsl, BpeMs HapaboTKM MO KaxAoW cucrteme, BpeMeHa
paboTbl Npu BO3HMKHOBEHMM HC B cuctemax TennoCHabXXeHus U apxus
perncTpupyembix napameTpos.

9.3.3 MNMepexoa OT OAHOrMO WMHAMUMPYEMOrO napamMeTpa K Apyromy
OCYLLEeCTB/SIETCS paBHOMpaBHO B 06€ CTOPOHbI MOCPEeACTBOM HaXaTus
KHOMOK <«BMpaBO» W/N «BJIEBO», Nepexoa K oTobpaxeHuio napameTpoB
KOHerTHOVI CUCTEMbI — KHOMKOWM «BXOA4>», BbIXO4 M3 peXnMa NpoCcMOoTpa
napamMeTpoB CUCTEMbl — KHOMKOW «BbIXO4>».

9.3.4 YcTaHOBKa TeKyLlero BpeMeHu 1 AaThbl:
YMeHblleHWe yBenuyeHuwe

T

Bpema  yuy:mm:cc @__BDEMH Y4:MM:CC

Hata aa/mm/rr " |para an/mm/rr
o

Bpema  uy4y:mm:cc
Darta An/MM/rr

S

Bpema  uy4y:mmicc AEJ Bpema  y4y:mm:ce
Nata aa/mm/rre| [Oata an/mm/rr

9.3.5 Nopsagok nepexoda Mexay OKHaMu pexuma «Pabouunii» n3o06-
paxéH Ha puc. 9.2.
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yy:Mmm:icc

an/mm/rr

Bpems
JaTa

KaHan ceaAsm
XXXXX

~
G

[

CUCTEMA N
XXXXXHXX

CUCTEMA 1
XXXXXKXX o
CUCTEMA 2 |§|..
XXKXXKXX o

1YPOBEHb

MecAyHbIl apxvB

Yacosoit apxus

CyYTOYHBIN apxus

[l

Y

JaHHble Ha 24:00
an/mm/rr

OaHHble Ha 24:00
(an— 1)/mm/rr

lNpocmomp
CYMOYH020 apxusa

[«

JaHHble Ha Y4:Mm

an/mm/rr

Y
[aHHble Ha 24:00

an/mm/rr

oa/mm/rr

: [laHHble Ha (44-n):Mm

Mpocmomp
Yyacosoz2o apxusa

Mpocmomp
MEeCAYHOo20 apxusa

[ 3vpoBEHb i

Puc. 9.2 Pexunm «Pabounin»
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9.3.6 MNMopsaok nepexoaa Mexay OKHamMy MNpu MpoCMOTpPe CYTOYHOro
apxuBa n306paxéH Ha puc. 9.2a. NpocMOTp MEeCAYHOro apxmea aHanoru-
YeH, 3a WCKJIIDYEHMEM TOro, YTO B MECAYHOM apxXuBe TemnepaTypbl He
BbIYNCASAKOTCA U A1 NPOCMOTPA HE BbIBOAATCS.

JaHHele Ha 24:00
an/mm/rr

‘ (o]
E] SHeprua Q MBT*y

/ XIOKKXX

H Macca M1 T
ETeMﬂepaTypa tx i XK
: xxx.xx °Ci : \

. ._.[._.....-.... - Macca M2 T

iTemnepatypa 12 | X.XXXXNX

H X6 xXx °Ci /
_.\. ................ Obbem V1 m
gTemnepaTypa t1 X.XXXXXX

H Xxx.xx °C}
....................... \- O6bem V2 Ma /

XOXXXXXX

Puc. 9.2a lNMpocMoTp apxmBa No cyTkaM, Mecsiuam

JaHHbIe Ha yy:mm
an/mm/rr
y
E Sueprua Q MBT*y
X.XAXXXX
Bo3HuKwWHKe owmnbKK Macca M1 T
XX XX
Temnepatypa tx Macca M2 T
XXX.XX °C K X XXXXXX
Temnepatypa t2 O6bvem V1 m
xxx.xx °C X XXXXXX
Temnepatypa tl 06vem V2 m*
Xxx. XX °C XXXXNXX

Puc. 9.26 MpocMoTp apxuBa No Yacam
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9.4 OkHa pexuma «Pabounin» 1-ro ypoBHs

Bpems 4yuy:mm:cc

Tekywume Bpemsa 1 gaTta.

Oata po/mm/rr
CMCTEMA N MopsiakoBbii HoMep cucteMbl (N) M HaMMeHOoBaHMe
XXXXXXXX]

CUCTEMA N oTkn
XXXXXXXX]

npUMeHsaeMoln B cucteMe cxembl yyeta («Temneparty-
pa», «<Pacxogomep», «Maructpanb», «lopgaya», «Obpat-
ka», «TynukoBas [IBC», «lopa4a+P», «O6patka+P»,
«OTKpbITan», «FBC unpkynauma», «<MctouHuk», «kHCO»).
OTKIJ1 oTobparkaeTcs, ecninm CMCTEMA OTK/IHOYEHA

KaHan cessu
XXXXX

AKTMBHbIM KaHan cBsaA3n (RS-232C wnm RS-485), us-
MEHSeTCsa Npu MOMOLIKM KHOMKW «BXoA». lNpu oTcyT-
CTBUM obMeHa paHHbIMM B TeydeHum 60 cek, KaHan
CBSA3M aBTOMAaTUUYECKN U3MEHSETCH Ha YCTaHOBEHHbIN
B pexume «CepBUCHbIN».,

9.5 OkHa pexuma «Pabo4ynin» 2-ro ypoBHs

SHeprus Q MBT*y
X XXXXXX

Konuuectso Tennoson aHepruun, [MBT-4, M'kan, k],
notpebneHHon cuctemot N, eAnNHULBI U3MEPEHNS SHEP-
MW yCTaHaBMBAKOTCA B MeH <«Obwume HacTponku
npubopa»

Macca M1 T
X XXXXXX]

Macca M2 T
X XXXXXX]

Macca TennoHocuTens C HapacTalwmMM UTOroOM B CU-
cteme N, namepsiemMas B TOHHax.

B cnyyae, korga B cuCTeMe HeCKOoJsIbKO AaTYMKOB pac-
X04a, Macca TEernJoOHOCUTENSA CYUTaeTCA OTAENbHO MO

Macca M3 T | kaxaomy us Hux (Macca M1, Macca M2, Macca M3)
X XXXXXX
O6bem V1 m3 | O6bbeM TennoHocuTens C HapacTalwMM WUTOrOM, K3-
x00x | MepsieMblit B M°,
O6bem V2 m3
ook | B Clyyae, Koraa B CUCTEME HECKOJIbKO KaHasioB M3-
MepeHust pacxopa, ob6beM TennoHOCUTEeNs CUYUTAEeTCs
O6bem V3 M® | oTAenbHO NO KaxaoMmy u3 Hux (V, V1, V2, V3).
X XXXXXX
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Macca M1 T

Macca TennoHocuTens € HapacTalowuM UTOrom, Mu3-

MaccoBbIn pacxoa

X XXXXXX
MepseMas B TOHHaXx.
Macca M2 T| B cnyyae, Korga B CUCTEME HECKOSIbKO KaHasioB M3-
X.XXXXXX [ MepeHus pacxopa, Macca TemnJIoHOCUTENS U3MepPSieTCs
Macca M3 7] OTAENbHO Mo KaXAoMy U3 HUX (M, M1, M2, M3).
X XXXXXX
MaccoBblli pacxond TenJIoOHOCUTENs, WU3MEpPSIEMbIA B
G1 X.XXXX T/4 T/\u.
G2 X.XXXX T/Y

B cnyyae, Korga B CUCTEME HECKOJIbKO KaHasoB W3-
MepeHUs pacxona, pacxos TenJIOHOCUTENS U3MepseT-

O6beMHbIN pacxon

G3 XXXXX T/ | CSl OTAEMbHO MO KaxaoMy mu3 Hux (G, G1, G2, G3).
O6beMHbIN pacxon TensioHocuTensa B cucteme N, ums-

Gl xxxxx MM | Mepsiemblit B My,

G2  X.XXXX M3/M

B cnyuae, Korga B CUCTEME HECKOSIbKO KaHanoB W3-
MEPEHMSA pacxofa, pacxod TenJIOHOCUTENS CUMTAaeTCH

G3  xxxxx mM34 | OTAENbHO MO KaxAaoMy u3 Hux (G, G1, G2, G3).
Temnepatypa

t X-xx °C | TemnepaTypa TennoHocutens B °C. (Bo3MoxHa npo-
TemnepaTypa rpaMMHas ycTaHOBKa TeMrnepaTypbl XOM0AHON BOAbI B
tx X.XX °C | npegenax or 0 go 150 °C, cM. pexum «CepBuc-
t1 X.XXXX °C | HbIA»).

t2 X.XXXX °C

Pa3H. TemnepaTyp

Pa3HocTb TeMnepaTyp Mexay nogarowmm n obpaTHbIM

t1-t2 X.xx °C | tpy6onposogamu, namepsiemas s °C

Pa3H. Temnepatyp | PasHocTb TemnepaTyp Mexay nogatmowum Tpybonpo-

t1-tx X.XX °C | BoAOM M Tpy60OMnMpoBOAOM XOSOAHOW BOAbI, U3Mepsie-
Mmas B °C.

1 AaBneHuve E

'pl X.xxx MMa 1

'=51====:x=>=<;;7\4=|'7§1: [aBsneHuwe TennoHocuTtens, namMepsemoe B Mla. (Bos-

! .

| p2 x.xxx MMa i MOXHa NpOrpaMMHas yCTaHOBKa AaBNeHWA B Npeje-

Fo=============! flax OT 0 Ao 2,5 MMa, cM. pexum «HacTponku»).

1 AaBneHuve !

! px X XXX MI'Ia:

Tpab yy:MMm | Bpems paboTbl n Bpems HapaboTku (Bpems paboTbl

THapab 44:MM | 6e3 HC n TH) npubopa B 4acax n MUHyTax.
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Bpems B owmnbke
Tow. Y4:MM | Tow - Bpems paboTbl npubopa npu Hanmuum TH;

Bpemsi B ownbke | T: Atl — Bpems paboTbl npubopa npn HC At < At
Tow.Atd Y4y:MM

TGT MM | T:GT - Bpems pa6oTbl npubopa npu HC G> GT.
TGl 4MM | T:G| - Bpems paboTsl npubopa npu HC G> GJ.
Bpewms B oLnBke Mpu BbINycke N3 NPOU3BOACTBA YCTAHABMMBAIOTCA 3HAYEHUS
TG?T amm | GT=GB, GY=GH.

Nuankauma cumBonoB HC n TH B cucteme N:

OWmnBKM «GT», «Gi», «G1T», «GlIn, «G2T», «G2¢», «G3T», «G3I»,
YXOOOXOXXXXXXX | «Atd», «T.H. 06pGx.», «T.H. K3 Gx.», «T.H. tx»,

«T.H. BG1», «T.H. BG2», «T.H. nTG1», «T.H. nTG2», rae x
- HOMep U3MepUTENIbHOro KaHasna.

Apxus

MpPOCMOTpP CYTOUHOMO, YaCOBOIro M MECAYHOIr0 apX1BOB

9.6 OkHa pexuma «Pabouni» 3-ro ypoBHs

OaHHble Ha 24:00 | Bbi6op AHA AN MpOCMOTPa CYTOUYHOrO apxuBa WM
An/mm/rr Mecsiua Ang NpocMOTpa MeCAUYHOro apxuea

[aHHble Ha 4Y4:MM

A8/ MM/ T Bbi6op yaca Ana NpocMoTpa YacoBOro apxuea

9.6.1 MNopagok nepexopa Mexay OKHamu B pexume «Pabouunii» ans
Kaxkaon cxembl npuBeneH Ha puc. I.1-I.11, NPUNTOXEHUE T.

9.7 OnucaHune pexuma «CepBUCHbIN»

9.7.1 Ana Bxoga B pexuMm paboTbl Tennocyetymka <«CepBUCHbIN»
Heob6xo0aMMO, Haxoascb B NOH6OM MeHio pexuma «Pabounn», ogHOBpe-
MEHHO Ha)XkaTb KHOMKMW «BJIEBO>» WU <«BNpasBo>. [MopsAaoK nepexoaa
Mexay OKHamu B pexunme «CepBUCHbIN» n3o06paxéH Ha puc. 9.3.

9.7.2 3HayeHNs NapaMeTpoB HAaCTPOEK, YCTaHAB/IMBAEMbIX Ha npea-
NPUATUU-U3rOTOBUTESE MO YMONYAHUIO, MOAYEPKHYTHI.

9.7.3 Ana koppeKkuun napameTpa Heob6xoanMo:
a) Mpwn noMoLwm KHOMOK «BMNpaBO» WIWN «BJIeBO» BblbpaTb KOppeKTu-
pyeMmblii napameTp;
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b) HaxaTb KHOMKy «cny)ebHaa»" (NMpu 3TOM KOpPpPEKTUPYEMbI na-
paMeTp Ha4yHeT MuraThb);

c) Mpn NoOMOLWKM KHOMOK «BMpaBO» WM «BNEBO», M3MEHWUTb 3Haue-
HMe napaMeTpa (4NS aKTMBaUWKM peXuMa YCKOPEHHOr0 M3MEeHeHUs
HY>XHO LOMOSTHUTENbHO HaXaTb KHOMKY «BBOA»);

d) MoBTOPHO HaxaTb KHOMKY «CryxebHasa».

9.7.4 KoppeKkumusi HEKOTOpbIX NapaMeTpoB HeAOoCTyMHa Ans Nonb3oBa-
Tensa. 3HayeHua 3TUX MNapaMeTpoB YCTaHaB/IMBAKOTCA Ha MpeanpusaTUn-
M3roTtoBmTENE NPU BbINYCKE U3 NPOU3BOACTBA.

Pexmum «Pabouuiin

fe =
= : = |
Pexum «CepBUCHBIA» TICMA-104  vx.xx : 4 YPOBEHb
OO

0bLire HaCTPOHKK

Tecr \' npuGopa
AN
HacTtpoitkun
\ W3M. KaHanos
MNosepka NapameTtpel CUCT. 1 }/
______________ ‘
M3M, KaHanoe Copone :ﬂapamerpbl CUCT.N HOKXXXXX
4 xxxxxxxx'r——'_
T £l £ £ ] £ ¥
Y
Gl HXXAKX M;f‘fl OQUKUCTUTL apxus Tun exonos G: Twn sxonoe G: Tun TCIM: X, XXXX Apnpec B ceTh: Xxx
G2 HXKKKX Mgf‘-l KIOOOEEXNKK JOOERXHNKK WHTepdenc:  xxxx
CIHEREY }
O4mcTUTE apxue 1 |
WHTErpaTopbl

H3mepuT. KaHanb! H3mepwur. KaHanb! Otceuka G1 v G2 || ToKoBbIM BoiXoA: XX |
Gixx  tixx puxx [|Gixx  tixx poxx X.XX % i

Puc. 9.3 Pexxum «CepBUCHbIN»

* AN aKTMBauUMKM pexuMma U3MeHeHus napameTpoB «Appec B ceTu», «UHTep-
cpeiic» N «CkopocTb o6MeHa» CleAyeT BOCMO/Ib30BaTbCs KHOMKOM «BXO4>
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9.7.5 OnncaHue OKOH pexuMa « CepBUCHbIN »

9.7.5.1

O6uwjue Hacmpoliku npubopa:

Anpec B ceTu: xx
NHTepderc: XXxXxx

YctaHoBKa agpeca npubopa (1-99) B cetn RS-485 u
TUnNa akTMBHOro uHTepderica (RS-232C nnm RS-485).

CkopocTb 06MeHa:
XXXXX

YcTtaHOBKa ckopocTu obmeHa npubopa C BHeEWHWMMU
ycTponctBamm (NpuHUMaeT 3HayeHus u3 psiaa 600,
1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400,
57600 6uT/Cek)

En.mam. Q:  xxxx

MHankaums V: xxx

YcTaHOBKa eAuHWUL W3MepeHust KoJuyecTBa Ternna
[MBT-y, [kan, FAx] n nHaMkaumm obbeMa M 06BbEMHOIO
pacxoaa (malHer). B cnydae YCTaHOBKM
«MHankaums V: HeT», B pexnme «Pabounin» He 6yayTt
oTobpaxatbCca 3HayeHus ob6beMHOro pacxoga WU
HaKOMJIEHHOro 06beMa TenoHoCUTENS

MHankaums p: Xxx

YcTaHoOBKa Hanunuug MHANKaUnNn 3HaYeHun AaBneHund
(@alner)

CymmaTop Q: XXX
Q=£XEXEXEX

SHeprusa Q MBT*y

Hanuuune B pexxume «Pabounii» okHa
X XXXXXX

Mpu BBOAE hOpMYysbl AN pacyeTa CyMMapHOW 3Hep-
rMM NO HECKOJIbKMM CUCTEMaM B BEPXHEN CTpoke 6y-
aet otobpaxaTtbcs Cymmatop Q: ga. DfieMeHTbl dop-
MYyJibl MPUHUMAIOT 3HAYEHUS

«+X>» — YUUTbIBAETCS B pacyeTax CO 3HAKOM «+>;
«=X» — yUUTbIBAETCS B pacyeTax CO 3HAKOM «-»;

«_ _>» — He yuyuTbliBaeTCH;

«X>» — HOMEpP CUCTEMbI

OTyeTHOE Yncno:
XX

Yncno mecsiua, Ha kKoTopoe 6yaeTr dopMupoBaTbCs
3anncb B Mecs4yHoM apxuse (HeT, 01-28).

Mpn ycTaHoBKE «HeT» MeCsYHbIl apxue (OpPMUPO-
BaTbCs He byneT

TOKOBbIM BbIXOA4: XX

Beibop nmapameTpa, npeobpa3syemMoro B TOKOBbIN CUT-
Han 4-20mA. BbibupaeTtcsa u3 pspa: «pacxop KaHana
N» (N=G1...G4), «1emnep. kaHana N» (N=T1...T6) wnun
nporpamMMupyembliii «M» (In= 4...20 mA)
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9.7.5.2

Hacmpoliku usmepumesibHbIX KaHasoe:

Tun TCM: X, XXXX

YctaHoBka Tvna HCX npumeHsieMbix TC (1.3850 wnum
1.3910).

YcTaHOBKa Auana3oHa M3MepeHUs TOKOBOro CUrHana
ot AN («0-5 mA»; «0-20mAx»; «4-20 mA») N BepxHero
npegena namepeHuns agasnenus (0.1...1.6...2.5 MMa)

1 pl X-XX MA

| p max = x.x MlNa
ip4i  X-xXmMA
1 p max = x.x MlNa
' plnor, MMa  x.x
1

1

'p4 gor, MMa  x.x

YcTaHOBKa [AOroBOPHbIX 3HAa4YeHW AaBfEeHUSA, WUHAMU-
UMpyeMbliX B cnydyae obpbiBa MM KOPOTKOrO 3aMblKa-
HMa nuHmin ANA (0.1-0.5-1.6 MMa ¢ warom 0.1 MMa)

KoHTponb nycron
Tpybbl G1: pa/Her

KoHTponb nycron
Tpybbl G2: pa/Her

BkntoyeHne/BbIKIOYEHNE KOHTPONA 3aMOJIHEHUSA Tpy-
6onpoBoaa TennoHocuTenem (palHer).

KOHTponb NnHUM
B036. G1: pa/HeTt

KOHTpOnb NnHUM
B036. G2: pa/HeTt

BkntoueHune/BbiktoYeHNe KOHTpons obpbiBa MM KO-
pPOTKOro 3aMbliKaHusa uenu anmHum BO36yxaeHusa MNP
kaHanoB G1 n G2 (palHer).

KoHTponb

nvHum G3: pa/Het

KoHTponb

nvHun G4: pa/Het

BkntoueHune/BbiktoueHne KOHTponsa obpbiBa MM KO-
pOTKOro 3ambikaHus uenu ceasm ¢ UM Nox (palHeT).

Otceuka G1 n G2:

OTceuka AN WHAOYKUMOHHBIX KaHasoB W3MEpeHus

XXX %| pacxoga Gl wn G2. W3MeHseTcs B npeaenax
0.00...0.25...2.00% c warom 0.05%
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9.7.5.3

Hacmpoliku napamempoe cucmem:.

Tvn KaHanoB U3MepeHUsa pacxoaa B CUCTEME.

Tun Bxogos G: YcTaHOBKa TuNa BbIXOAHOIO CUrHana MpUMEHSEMbIX
XXXXXXXXXXXX| U (4aCTOTHbIA/MMMYNbCHBIN)

ay(1), mm XXX
aY(2), mm XXX

OnameTp ycnoBHoro npoxoaa npuMmeHsemoix MNP unmn
ay(3), mm xxx | WM
ay(1), mm XXX
aYy(2), mm XXX
1 GB(1), M7/u XXX.xx | YCTAHOBKa BEPXHEro MeTpOsIOrNYeckoro rnpeaena ms-
1Fmax, Fu 2000 i MepeHua npuMmeHsaemoro UM (GB) n yactotbl (Fmax)
I GB(2), M/u xxx.xx ;| C WwaroM 1000, COOTBETCTBYIOLWEN MaKCUManbHOMY
iFmax, My 2000 i pacxody. MakcuMmanbHoe 3HaveHne GB=600 M3/y,

MakCuManbHoe 3HaveHume Fmax=10klu.
nosb3oBaHnm UMM ¢ 4aCTOTHbIM BbIXOA0M)

(Mpn  unc-

2,0}

YcTaHOBKa BEpPXHEr0 METPOSIOrMYeckoro npeaena ums-

1Kv, n/un MepeHuns npumeHsiemoro UM (GB) u KoadpduumneHTa
GB(2), M°/u xxx.xx . nepecyeta (Kv,n/wn) c warom 0,5. MakcumanbHoe
LKy, /v z,oi 3HayeHne Gv=600 ™M3/4, MaKkcMManbHOe 3HadeHune
R " Kv=100 n/un. (Mpwn ucnonbzosanHmn UM ¢ nMAynbCHbI-

MW BbIXOA0MW)

G11™,% xxx | Bbl6bOp MWHMMaNbLHOrO WM MaKCMMasnabHOro Mnopora, B

Gl % XXX | COOTBETCTBUM C KOTOpbIM OyAyT perncrpmpoBaTbCs

G21.% wx | HC B pabote Tennocyetumka. MismeHsaerca B npeae-

G2l % xxx | nax 30%-120%Gs ana Gt u 0-10%Gs ansa G|, ¢ auc-

ot % —— KpeTHoCTbio B 1% ana Gt mn 0,05% ana G|.

GSJ,’% o Ona cuctem «IBC umpkynaumsa» n «Tynukosas MBC»
. BMecTo G| oTo6pakaeTcsa napameTp GH.

G4AT, % xxx| 3HaueHus noporoB G| u Gt otobpaxalTcs B UTOro-

G4l , % XXX| BOW BegoMocCTM (pacnevaTtke) kak Gmin n Gmax.

aty, °C XX HacTtpolika KaHanoB n3MepeHus Temnepatypbl — uam (n3me-

psiemoe) unu nporp (NporpamMMmMpyeMmoe) 3HayeHue.

1 /3m/nporp B cnyyae yCTaHOBKM MpPOrp MOXHO YCTAaHOBWUTb 3HaudeHue

t = XX °C TemnepaTypsbl oT 0 go 150 °C c warom B 1°C.

B cnyuae ycrtaHoBku t=0 (3kBMBaneHTHO t___HeT) macca Mt
t2 usM/niporp | 1 Maccosblin pacxos GT B cxeMe yyeta «<PACXOQOMEP» He
t2 = xxx °C | m3mepsaTCca u oTobpaxalTcs paBHbIMW 06beMy M 06beMHO-

MYy pacxoay
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pl n3m/nporp
pl = X.X MMNa
p2 m3m/nporp
p2 = X.X MMNa

HacTpolika KaHanoB W3MepeHUs JaB/IEHUS - WU3M
(n3mepsiemoe) mnn mporp (nNporpaMMmpyeMoe) 3Ha-
yeHue.

B cnyyae ycTaHOBKM MPOrp MOXHO YCTaHOBUTb 3Ha-
yeHune aasneHus ot 0.0 MMa go 2.5 MIMa c warom B

0.1 Mla.

[o6aBuTb K CUCT:
HeT/x

Tonbko ans cucrembl yyeta «PACXOAOMEP» (1-
4/Her). [pn Bbibope (1+4) Ha3BaHME CUCTEMBI
«PACXOOQOMEP>» N3MEHUTCH Ha «PACX-P
CUCT. X», a B pacrneyaTKy apxuBa AaHHbIX BblbpaH-
HOWM cuctembl yyeta (1+4) 6ynet nobasneH ctonbey c
MaccaMu, Hakon/jeHHbIMM B cxeMe ydyeta «PACX-P
CUCT. X».

Pesepc G2: pna/HeT

BO3MOXHOCTb W3MEpeHuss peBEepCUBHOr0 MoToka B
obpaTHoM Tpy6onpoBoae (Aa/HeT) (TONbLKO ANS CXEM
yyeta «IFBC umpkynsaumsa>», «OTKpbITasi>» 1 TOJb-
KO AN MHAYKUMOHHbIX KaHasl0B).

Pexum paboTbl
XXXXXXXX

Bbl60p pexnma pa6OTbI CUCTEMbI ANA CXEMbl Yy4€Ta
«OTKpbITas»:
OCHOBHOM cucrema paboTaeT B 06bI4HOM pexume (cMm. Tabnuuy 2.3)

Pexxumbl JIETO1 n JIETO2 npeaycMOTpeHbl ANna Cnyyas, Koraa ropsyas Boaa
nopaeTcsi NoTpebuTento HENOCPeACTBEHHO U3 CUCTEMbI OTOMJIEHUS U B Me-
puo4, OTK/IOYEHUS OTOMNEHUs (BeCHa-OCeHb) OAWH M3 TPy6OMpoBOAOB He
NUCNoNb3yeTcsd, rops4vyas soga nogaercs no TynMKOBOVI cxeme.

NETO1 (GlZO) OTcyTCTBYET TennoHocuTenb B MnojatoleM Tpy6onposoae.
PeBepcrBHOEe ABUXEHME TennoHocuTens B o6paTHoM Tpy6onposose (k noTpebu-
Tenw).

Q = |[Mo|(ho-hx) (cueT BeneTcs Tonbko B TOM cnyyae, korga M2<0)

Mo3BonsieT BECTU y4eT TensoBoN 3Heprumn cuctembl MBC Npu OTKIOYEHHON
cucrteme otonseHus (NeTHuin nepmnoa). aTumk pacxoaa G2 nepeycraHaBav-
BaTb He TpebyeTcs. Mpu 3TOM Ha nojawolieMm Tpy6onpoBoae MOryT MpoBO-
AWUTbCS PEMOHTHbIE U NpodunakTuyeckme paboTbl.

MokasaHuna AaTuMKOB, YCTAHOBJIEHHbIX Ha nogatolwem Tpy6onposoae,
npu pacyete NoTpe6IeHHOW TEMMOBON SHEPTUM HE YUUTBLIBAIOTCS.

HETOZ(GZZO) OTcyTCTBYET TennoHocuTenb B obpaTHoM Tpybonposoae.
Q = Mn(hn-hx)

Mo3BonsieT BeCcTU yuyeT TensoBoil aHeprum cuctembl MBC no nogatowemy
Tpy6onpoBoay Npu OTK/IIOYEHHOW cucTeMe OTonneHus (neTHui nepuoa).
Mpun 3ToM Ha obpaTHOM Tpy6ompoBoAe MOryT MpPOBOAUTHLCS PEMOHTHblE U
npodunaktTuueckme pabotsbl.

Moka3zaHus AATUYMKOB, YCTAHOB/IEHHbIX Ha OGpaTHOM pr60np050,ﬂe, npu pacye-
Te NoTpe6ieHHON TENNOBOV SHEPTUM HE YUUTbIBAOTCS.

ABTO Ecnu tpy6onposoasl 3anonHeHsl, cuctema pa6oTaeT B O6bIMHOM
pexume (OCHOBHOMW). npu otcytcteum TennoHocutens B oaHom us Tpy-
6onposonos (Gl nunu G2) cucrema apTomMaTMuecKM NepeknioyaeTcs B COOT-
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setcraytowmit pexxum pasotel (JIETO1 unn J1ETO2*).

OcraHoB: fa/HeT
Cucrtema: BKJ1/OTKN

OcTaHoB cyeTa npu Bo3HMKHoBeHMN HC (palHeTt).
OTkntoyeHune cyeta B cucteme (BKI/OTKN)

M3mMepuT. KaHanbl
G: XX t: XXx p: Xxx

WNHAMKauns mMcnonb3yeMmblX B CUCTEME U3MeEpUTESb-
HbiIX KaHanoB TenjocyeTyMka (KOppeKuusi Heno-
cTynHa!)

9.7.54

Cepsuc

OuncTuTL apxus

OunCTUTL apxus 1

O6HyneHne apxmBa AaHHbIX U (MNM) MHTErpaTopoB
npubopa. Ansa obHyneHus apxumBa u (Unn) MHTeErpa-
TOPOB HYXHO MpK MOMOLLM KHOMKKM «BBOA» 3alTW B

MHTErpaTopsl COOTBETCTBYIOLLEE MEHIO0:
OumncTuTb apxms OumncTutb apxms
N MHTerpaTopbl
i i nnun
M ABa pa3a HaXaTb KHOMKY «cnyxebHasn».
9.7.5.5 lMoeepka usmepumesibHbIX KaHas08

Gl X.XXXxX M3/u
G2 X.XXXXX M3/y

OkHO ans nosepku kaHanos G1 n G2 no pacxoay. Mo
CpaBHeHMIO C paboumM pexunuMoM yBeMYEHO YUCIIO
3Havyalnx paspagos

9.7.5.6

Tecmsbi

TectTupoBaHue Ka-
Hanos G

Kanan G1: WHa
Uauyn = x.xxxxx V

Kanan G2: WHa
Uauyn = x.xxxxx V

KaHnan G3: Yacr
F= X.XX 'y,

Kanan G4: Yacrt
F= X.XX 'y,

3HauyeHne HanpshkeHus, nojaBaeMoro Ha aHanoroBo-
umdposon npeobpasoBaTenb NHAYKLUNOHHbLIX KaHa/0B
nU3MepeHuns pacxoaa B BOSbTax

3HayeHue 4acToThbl B rele,aX/KOﬂVILIeCTBO nMMnynbcos,
NOCTYNMBLWINX Ha HaCTOTHO-MMHYHbCHbIVI BXoA.

TecTupoBaHue Ka-
Hanos t

KaHan t1:
R = XXX.XX OM

3HayeHue conpoTtmeieHns TC B OMm.

*

Mpu wucnonb3oBaHnM pexvvma ABTO Heobxogumo ycTaHoOBMTH napameTpbl  KoH-

Tponb nyctoun Tpy6sl G1__paa n KoHTponb nycTton Tpy6bl G2__Aaa.
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KaHan t6:
R = XXX.Xx OM

TectTupoBaHue Ka-
Hanos p

Kanan p1:
I= X. XXX MA

KaHnan p6:
I= X. XXX MA

3HayeHune ToKa B uenu AN B mA

Temnepatypa CPU
xx °C

TemnepaTypa ueHTpasabHOro rnpoueccopa B °C

Bepcus PIC: xxxx

Bepcus nporpammHoro obecneyeHuns PIC koHTponne-
pa

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.

39



TecTbl

[
[l ! =

TecTupoBaHue

/ KaHanos G
A

Bepcus PIC:  xxxx TectupoBaHue

d KaHanos t
A
\ K

Temnepatypa CPU TectuposaHue
X CL | KaHgI‘IOB p ]
El y \
y Kanan t1:
Kanan G1: nHa R= XXX. XX OM
Uaun = x.xxxx V IEI v
‘ o=
E? # El KaHan pl: IE' :
Kanan G2: WHA, | = xxxx mA | [Kawan t6:
U ayn = x.xxxx V T R= XXX. XX Om
=t R
KaHnan G3: Yact K 6"
F= XXX Ty IfHaﬂ po:
= X XXX MA

Ch =
Kanan G4: Yacr
F= xxx Ty,

Puc. 9.4 Cxema oKOH «TecCTbl» pexuma «CepBUCHbIN»

9.7.6 MNopagok nepexoga Mexay OKHaMn B pexume «CepBUCHbIN»
0N Ka)XA0M cXeMbl npuBeaeH Ha puc. A.1-4.11, NMPUNOXEHUE A.

9.7.7 Onqa Bbixoda u3 pexuma pabotbl «CepBUCHBIN» HeobxoauMo,
HaxoAsCb B /Il060M MeHI0, HaXaTb KHOMKY «BbIXOL[> .

9.8 Moaynb TOKOBOro Bbixofaa

9.8.1 Mo oTaenbHOMY 3aKasy TenaoCYeTUYMK MOXET KOMMIEeKTOBaTbCs
MoAyJSieM TOKOBOrO BbIX0A4a, KOTOPbI AOMXKEH YCTaHaBANBATLCA B pa3beM
«Moaynb N21» Ha undposor nnate (cMm. puc. B.1 MNMpunoxerHus B).

9.8.2 Moaynb TOKOBOro Bbixoga npeobpasyeT Tekywuin 06bEMHbIN
pacxoa4 wawn TeMnepaTypy B CUrHan nocTosiHHoro Toka 4+20 mA (conpo-
TUBNEeHWe Harpy3ku He 6onee 500 Om). MapameTp (G1+G4, t1+t6), npe-
obpasyemblil B TOKOBbIN CUrHan, BblbupaeTcs B pexume «CepBUCHbIN»
(cM. n.n. 9.7.5.1).
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9.8.3 lMpeaycMoTpeHa BO3MOXHOCTb YCTAaHOBKM (DUKCUPOBAHHOIO
3HayeHust TokoBoro curHana (pexwum ) B AmManasoHe oT 4 o 20 mA ¢
ONCKPEeTHOCTbIO 1 mA.

9.9 OnucaHue uHTephencoB TeMNIOCHETUYMKA

9.9.1 CunTblBaHNE XpPaHUMbIX BO BHYTPEHHEN MaMSATU TEMIOCYETUYMKA
rnapaMeTpoB CMCTEMbl TEMJIOCHAabXEeHMS N CTaTUCTUYECKMX AaHHbIX (apXu-
Ba) ocylwecTenseTrcs no uHtepgericy RS-232C nnm RS-485 npu nomMoLum
nporpamMmbl TesmaStat gna Windows 95/98/2000/XP.

9.9.2 B cny4yae, Korga TensocyYeTyYMK MOCTaBASETCH C YCTaHOBMEH-
HbIM nepexoaHbiM kKabenem (cM. KapTy 3akasza, MPUNOXEHWE A), ans
CUUTBbIBAHMSA AaHHbIX MO MHTepdency RS-232C B K Heobxoanmo noa-
KIoUNTb K nepexogHoMy kabento, nsobpaxeHHOMY Ha pwuc. 9.5, Hynb-
MoAeMHbIn kKabenb (cM. puc. 9.6).

Pasbem DB 9-M Posetka HU-3
(Bunka) (K TEeNnocYeTYMKY)

1

Puc. 9.5 MNepexogHon kabenb RS-232C (TOM-104 - AMNA)

Pasbem DB 9-F Pasbem DB 9-F
(po3eTka) (po3seTka)

O

CRONONONG)
0] [®] [oXC)]

@)

Puc. 9.6 Hynb - mogeMHbIlh kabenb RS-232C

9.9.3 1na cuuTbiBaHMSA AaHHbIX NO nHTepdency RS-232C B agantep
rnepeHoca [AaHHbIX HeobxoAMMO MNOAKNUYUTL ajanTep K NepexoaHoMy
kabento (cM. puc. 9.5).
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9.9.4 ina npsAMoro coeauvHeHus Tennocdetunk - K cnegyetr wuc-

nonb3oBaTb Kabenb, n3obpaxkeHHbINn Ha puc. 9.7.
Pasbem DB 9-F PoseTtka HU-3

(po3eTka) (k TennocYeTUMKY)

O

o)
®2 | 1
o2 |2
®© 1|3
®

O

Puc. 9.7 Mpamon kabenb RS-232C (TOM-104 - COM)

9.9.5Mpu cuuTbiBaHUM AaHHbLIX MO WHTepdency RS-485 ans noa-
KnoyeHna Tennocyétumka K MK gononHutenbHo TpebyeTca KoHBepTep,
npeobpa3syowmin curHanbsl nHtepdgerca RS-232C B RS-485 u obpaTHo.
PekomeHayeMmbili kKoHBepTep — I-7520U c aBTOMaTM4yecku noacrtpavBae-
MOW CKOPOCTbIO M (popMaTOM, a TaKXe rasibBaHM4ecKon pa3Bsi3kon no RS-
485.

9.9.6 OpraHusaumsa ceTn Tenaoc4eTyMKoB Ha H6ase nocnenoBaTesibHO-
ro nHtepdeinca RS-485 Bo3MOXHa TO/IbKO NP HaNN4yMM rasibBaHUYECKU
pa3BA3aHHON0 BapuaHTa WCMNoNHeHus uHTepderica RS-485 B kaxaom
Tennocyétunke. B Takon cetn Heob6xoaMMO Kaxxaomy npubopy NMpucBOUTb
YHUKanbHbIA ceTeBON agpec (CM. pexum «CepBUCHbIN», N. 9.7.5.1).

9.9.7 CxeMa 3NEeKTpUYECKMX COEAMHEHUIM MpU OpraHMs3aunmm CceTtu
TenJIoc4YeTYMKOB Ha 6asze mocnenoBaTesbHOro uHTepdgenca RS-485 npu-
BeAeHa Ha puc. 9.8.

T5OM-104 TSOM-104 TOM-104
[Aeonds] (AJcorp] Afcons]
2RQ 0 Qe
\__/% \__/;‘ 1~ _)_—l K KOHBEPTEPY
~= L 4 e,
ACY ﬁ»r.n::
\j \ \ poey
N ( L L
Lk D) -

1. Cornacyioulee conpoTuBneHne Rn ycTaHaBIMBAETCS B KPaMHMX TOYKaX IMHUN
CBSI3U U AOJIXKHO 6bITb paBHO BOJIHOBOMY COMPOTUBAEHUIO Kabens.

2. DKpaH NIMHUU CBA3WN 3a3eMNSeTCs B OAHOW U3 KPalHUX TOYeK.

3. Kaxabl TENNOCYHETYNK AOMKEH MMETb rasibBaHOpa3BsA3aHHbIN NopT RS-485

Puc. 9.8 Cxema aneKTpMyecknx coeauHEHU Npu OpraHn3auum cetm
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10. MapkupoBKa 1 nnomobupoBaHue

10.1 MapkmpoBKa COCTaBHbIX YacTel TernnoCYETYMKA AO0JIKHA coxpa-
HATLCSA B TEYEHWe BCero cpoka cnyxbbl TensocyeTymka.

10.2 Ha nepepHelt naHenn BB HaHeceHbI:
HanMeHoBaHWe 1 ycrioBHOoe 0603HavyeHne TennocHeTumnKa;

- 3HAK YTBEPXAEHUA ThUMa rocyaapCtea, B KOTOPOE NOCTABJIAETCA
[aHHbIN TEeNI0CHETUNK;

—  AManasoH U3MepeHus TeMnepaTypbl TEMJIOHOCUTENS B Moaato-
wem n obpaTtHoM TpybonpoBsozae;

—  AManasoH U3MepeHUs pasHOCTM TeMnepaTypbl TEMJIOHOCUTENS;
—  Knacc Tennocyetymka no NOCT P 51649;

—  HanpshXeHWe M 4acToTa UCTOYHMKA NMUTaHUS;

— noTtpebnseMas MOLLHOCTb;

—  CTeneHb 3aluThbl.

10.3 Ha 6okoBon cteHke VBB 3akpenneHa nacnopTHasa Tabnuyka, Ha
KOTOpOWM yKasaH 3aBOACKOM HOMep TenaocyeTumnka.

10.4 TennocyeTumk saBnsgeTcs nNpubopoM KOMMep4YecKoro ydeTta, B
CBSA3M C 3TUM BCE ero COCTaBHble YacTu A0MXKHbI 6biTb ONOM6MpPOBaHbI.

10.5 Mpn BbiNycke € NpeanpuATUA-U3roTOBUTENS COCTaBHbIE 4acTw
TensocyeTymKa AOKHbI MMeTb naoMby OTK u nnomby rocnoseputens.

10.6 Npwn ycTaHOBKE, NOCNE BbINOJIHEHMSA MOHTaXHbIX paboT, Tenno-
CYETUYMK MOXeT 6biTb onsIoMbupoBaH NpeacTaBUTENsSMUM OpraHoB Tensio-
Haasopa. MNpu 3ToM MoryT 6bITb ONAOMBMpPOBaHbI Cneaytowme CocTaBHble
yacTu TenJaocyeTymKa:

- nne

- unn,;

- TC Ha Tpy6onpoBoae;

- Kopnyc MBB.

10.7 PekoMeHayeMble cnocobbl naoMbupoBaHUsa npuBeaeHbl Ha pu-
cyHke 10.1.

BHUMAHWME!!! B cnyyae HapylleHUst Unn HeCaHKUMOHUPOBAHHOIO CHS-
TV nnomb NpegnpuaTUS-U3roToBUTENS MOTpeduTenamu, TEnnocyYeTUYnK
He cuynTaeTcs npubopoM KOMMEpPYECKOro y4veTa, a npegnpuatve-
N3roToBMTENb CHUMAET ¢ cebs rapaHTuiHble obs13aTensCcTBa.
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Mpumepsbl nnombuposaxus MrP

Mpumep nnombuposaHus BB Mpumep nnombuposaHmsa TC Ha
TpybonpoBoae

Puc. 10.1
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11. TexHn4yeckoe ob6cnyxuBaHue

11.1 CneumnanbHOro TexHm4yeckoro obcnyXmBaHUs B MpoLecce 3KC-
nayatauum TeNJ0CYETUYMK He TpebyerT.

11.2 TexHuueckoe obcnyxmBaHWe COCTaBHbIX YacTel TennocyeTynka
NpOV3BOANTCS B COOTBETCTBUWU C UX IKCMSyaTauMOHHON JOKYMEHTauunen.

11.3 PekoMeHAYyeTCHA NPOBOAUTL MEPUOANYECKUA BU3YasibHbIA OCMOTP
C Uuenbo KoHTpona paboTocnocobHOCTM TensocyeTumka, cobnogeHus
YCNOBWMIA 3KCNayaTauuu, OTCYTCTBUS MeXaHWYeCKMX MOBPexXAeHUn co-
CTaBHbIX YacTteln npubopa n Hann4uuns naomé.

11.4 MNpwn Hannunn B TEMJIOHOCUTENE B3BECEN M BO3MOXHOCTM BbiNa-
AeHns ocagka, Tpyby MNP HeobxoanMo nepuoanyeckn NpombiBaTb C Le-
Nbl0 ero ycTpaHeHwms.

11.5 MNepen otnpaskoin npubopa Ha NOBeEpKy UM peMOHT Heobxoaun-
MO MOC/fe AeMOHTaxa OYUCTUTb BHYTPEHHUW kaHan [MNP oT oTnoxeHuin,
obpa3sylowmxca B npouecce skcnayataumn. CHATME OTNOXEHWUI Heobxo-
AVMMO NMpoBOAUTL MPU NOMOLLM BETOLWM, CMOYEHHOW B BOAE.

11.6 3anpelwaeTca NpUMeHeHne OCTPbIX U pexyLinx npeaMeTos ANns
OYNCTKW BHYTpEHHero kaHana [MnpP.

11.7 Mo mMepe HeobXx0ANMMOCTN PEKOMEHAYETCS OUYMLLATbL COCTaBHbIE YacTu
TenioCcYeTYNKa NPU NMOMOLLN CYXON UM CMOYEHHOW B BOAE BETOLLMN.

11.8 3ameHa npegoxpaHutenen VBB TennocueTumka ocyuiecTsnseTcs
B CNeAyloweM rnopsake:
- OTK/TOUYNTb TEMJIOCHETUMK OT CETU NUTaHUA;

- OTBMHTUTb BUHTbI Ha BEPXHEN KpPbILWKE U CHATb ee (BMA Tenaoc4yeT-
UyMKa CO CHAATOM BEpPXHEWN KPbIWKOW npueeaeH Ha Puc. MNB.1;

- CHATb KPbILWKY MPpeaoXpaHuUTeNns M U3Bfiedb €ro npu noMoLm MuH-
uera;

- YCTaHOBUTb HOBbIN NPeAOXpPaHUTENb;
- YCTaHOBUTb KPbILLKY NpeaoxXpaHuTens;
- YCTAHOBUTb BEPXHIOK KPbILWKY U 3aKPYTUTb BUHTHI.

11.9 3ameHa npepoxpaHutenen UM npomsBoaMTCA B COOTBETCTBUU C
MX 3KCMNyaTaunoHHOW AOKYMEHTaUNEN.
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12. BO3MOXHbIe HEUCNPABHOCTU U MeTOAbl YCTPaHEeHUsA

HauvmeHoBaHue
HEUCNpPaBHOCTH,
BHELUHMEe NposiB-
neHusn

BeposiTHasi NpMYmnHa

Cnoco6 ycTtpaHeHus

Mpw BKAOYEHNN
OTCYTCTBYET WH-
dopmMaunsa Ha XKKU
BblUMCAnTENSA

[Meperopen npenoxpaHuTesb
CeTeBOro NUTaHus;

O6pbIB ceTeBOro kabens

3aMeHUTb NpeaoxpaHu-
Tenb

3aMeHUTb CETEBON Ka-
6enb

OTCyTCTBYET M3Me-
peHune pacxoaa v
Tenna npu ABUXY-
LiemMcs TenioHocuTe-
ne

He cobniogaeTtcs NnoNspHOCTb
NOAK/OYEHNS BbIBOAOB (CUT-
HanbHbIX UNK BO36YXAEHMNA)
mexay MNP n UBB.

lMpoBepuTb COOTBETCTBUE
nogknto4venus MNP k UBb
(puc. B.2).

MpounsBoanTCcsa OT-
cyeT obbema Tenno-
HOCUTeNsa Nnpu Heno-
ABUWXXHOM TenJ10HO-
cutene

Mnoxoe 3azemnenune MMP nnu
mn

MpocaunBaHue TENNOHOCUTENS
yepes 3anopHylo apMaTypy

[@3o0Bble Ny3bIpK B TEMSIOHOCU-
Tene

Hanunune anekTpuyeckoro Toka
B Tpybonposoae

He 3anoniHeH TensioHocuTeNnem
Tpy6onposoa MMP wnun UM.

MpoBepuTb 3a3eMnieHne

YcTpaHuTb NpocaymBaHue
TenaoHocuTensa

MpUHSTL Mepsbl NO ycTpa-
HEHUIO ra30BbIX My3blpb-
KOB B TernsioHocuTene

YCTpaHUTb UCTOYHUK TOKa

3anonHuTb Tpybonposoa
MNP nnu UM TennoHocuTe-
NIEM NN BbIKJTKOYNTb Ten-
JIOCYETUMK.

HeT usmepeHus
TemnepaTypsbl

O6pbIB IMHWM CBSA3U MEXAY
TC n BB

HewncnpaBeH unn He Noako-
yeH TC k UBB

YCTpaHuTh 06pbiB

MpoBepuTb NPaBUIBHOCTb
nogknto4yeHmsa TC
(puc. B.2).

HeT nsmepeHus
AaBneHus

O6pbIB NMMHWUM CBS3U MEXAY
OW4 v VBB

HewncnpaBeH unan He Noako-
yeH AN k UBB

YcTpaHuTb 06pbIB

MpoBepuTb NPaBUIBHOCTb
noakntoveHnsa A4
(puc. B.2).

12.1 B cnyyae, ecnm HeMCNpaBHOCTb YCTPaHUTb HE yaanocb, Heobxo-
OVMO 06paTUTbCA B CEPBUCHBLIA LLEHTP NpeanpusTUa-usarotoBuTens C no-
APO6HBIM ONMCAaHNEM BO3HMKLLUNX NMpobrem.
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13. YcnoBus XxpaHeHUsi U TPaHCNOPTMPOBaHUS

13.1 TennocyeTymk cnegyeTr XpaHuTb B OTanjMBaeMoOM U BEHTUNUPY-
€MOM MOoMeLeHnn npu Temnepatype ot 5 go 40°C, OTHOCUTENbHON Bax-
HoCcTK 8o 95% npu Temnepatype 25°C.

13.2 N3mMepuTenbHble npeobpasoBaTesin XpaHATCA B COOTBETCTBMU C
MX 3KCMAYTAUMOHHOM AOKYMeHTaumen.

13.3 TpaHcnopTupoBaHMe TeMI0CYETYMKA NPOmn3BOAMTCS NO6bIM BU-
AOM TpaHcnopTa (aBMauMOHHBIM — B OTanJMBaeMbIX repMeTnU3MpoBaHHbIX
OTCeKax caMoJIeTOB) C 3aWMTon OT aTMOoChepPHbIX 0CaAKOB.

13.4 MNocne TpaHCNOPTMPOBaHUA NpU OTpULATENbHbIX TeMnepaTypax
BCKpbITME SALMKOB MOXHO MPOM3BOAUTbL TONbKO MOC/AEe BbIAEPXKKU UX B
TeyeHMn 24 4yacoB B OTaANJIMBAEMOM MOMELLEHUN.

13.5Mpn TpaHCNOPTMPOBKE TEMJIOCHETYNKM [O/KHbI 3aKpPenIaTbCs
BO n3bexaHne nageHnin n coygapeHun.

14. NMoBepka

14.1 TennocyeTunk noanexut obs3aTeNbHON rocyAapCTBEHHOM MNoO-
BEpKEe B C/Aeayowmx cnyyasx:
- NepBUYyHas NoBepKka — MpU BbIMyCKE U3 NMPOM3BOACTBA W Mocse pe-
MOHTa;
- nepnoanyeckas NoBepka — Mo UCTEYEHUN MEXIMOBEPOYHOIO UHTEpP-
Bana.

14.2 NoBepka TenaocyeTyMKa AOJIXKHA NMPOBOAUTLCS B OpraHax rocy-
[ApPCTBEHHOM MeTpoJsiornyeckon cnyxbbl nnam nabopatopusix, akkpeanTo-
BaHHbIX OpraHamm occrtaHgapTa.

14.3 Npwn caoaye Ten0CYETUMKA B PEMOHT, NOBEPKY MACnoOpT AOJIXKEH
HaxoaUTbCst C TEMNIOCHETUMKOM.

14.4 NMosepka TennocyeTynkos TOM-104 npoBOAMTCH B COOTBETCTBUN
c «Tennocyetumkn TOM-104. Metoamka nosepkun, 3C 99556332.002.000
MIT>».

14.5 MexnoBepoUyHbIli MHTEPBAN TENNOCHETYMKOB — 4 roaa.
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14.6 OnucaHune pexunma «losepka»

14.6.1 ina BxoAda B pexuMm paboTbl TennocyeTumka «loBepka usme-
puUTEnbHbIX KaHanoB» (NoBepka KaHanoB uaMepeHus pacxoga Gl mn G2),
HeobxoauMO BOMTU B pexuM «CepBUCHbIA», 3aTeM Mpu MOMOLLM KHOMOK
«BNEBO>» UM «BNPaBO> MNepenTn K OKHY:

Mosepka
M3M. KaHanos

M HaXaTb KHOMKY «BXOoA>, NPY 3TOM NMNOABUTCA OKHO:

GL=XXX.XXXXX M3/4
G2 = XXX.XXXXX M3/Y

14.6.2 Ana Hayana HabnwoaeHnsa HeobxoaMMO noaaTb CUrHan
«CTapT» (3aMKHYTb KOHTakTbl XP2, cM. puc. MB.1, NMPUOXEHWE B), npwu
3TOM 3KpaH 3amuraeT, U Ha HeM byaeT MHANMUMPOBATLCA CpeaHUIn pacxon
3a WHTepBan HabnwaeHusa. [Ona oCTaHOBKM c4yeTa HeobxoamMMmo paso-
MKHYTb KOHTakTbl XP2. lpu Hayane noBTopHOro HabnwaeHus npeabiay-
Lne nokasaHusa obHyNsalTCS aBTOMaTUYEeCKU.

14.6.3 Ons Bbixoga un3 pexmnma «loBepka U3MepuTeNbHbIX KaHanoB»
HeobX0AMMO HaxaTb KHOMKY «BbIXOA4».

14.6.4 Ansa Bxoaa B pexuMm paboTbl Tensocyetumnka «llosepka» (no-
BEpKa MW3MEepUTENIbHOrO KaHajna Konu4yectBa TennoTbl) Heobxoammo,
Haxoasscb B NoboM MeHi pexuma «Pabouunin», oAHOBpEMEHHO HaXaTb
KHOMKK «cnyxebHasa» n «Bxoa». [1ns BbIxoda M3 pexuma rnoBepku Heob-
X0AMMO, Haxoasacb B t06OM MeHK pexuma «loBepka», O4HOBPEMEHHO
HaXxaTb KHOMKW <«cnyxebHas» n «Bbixoa». [Mopaaok nepexoda mexay
OKHaMu pexunma «loBepka» nsobpaxeH Ha puc. 14.1.

BHUMAHWE ! Mpu Bxoae B MeHto (cM. puc. 14.1):

CUCT. 1 MNoBepka
MNopava

apxXxuB CTaTUCTUYECKUX AAHHbIX U UHTErpaTopbl OGHynFHOTCﬂ.

MpumeyaHus:

1. Bpemsa noeepku (0QHOKpaTHOro HabnwaeHus) — 3T0 MHTepBan Bpeme-
HU MeXAy HavanoMm («CTapTOM») M OKOH4YaHmeM («CTonom») cuyeTa.
Bpems nosBepku ycTtaHaBnuBaeTcs B Anana3oHe oT 60 go 600c c wa-
rom B 12c. Npu cueTe aKpaH BPEMEHWN MOBEPKM MUraeT, N0 OKOHYaHUK
CcyeTa — OCTaHaBNMBaeTCs;

2. Cxema MeHto pexunma «lNosepka» aHanornyHa pexummy «Pabounii»;

3. B pexume «loBepka» yBe/IMYEHO YMCNO 3HaYaWMX paspsgoB nocne
3anaToun;
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4. [Inga noBTOpa M3MepeHus HeobxoanmMo oAHOBpPEMEeHHO HaXaTb KHoM-

KM «crnyme6Hasa» n «Bxoa>». CueT UHTErpaTopoB Mpu KaxaoM cre-
AYIOLLEM M3MEPEHMM HAUNHAETCS C «HYNs».

5. KoHpurypaums cxem yyeTta, aBTOMaTUYECKM YCTaHaBAMBAKOLWaACca npu

BXo4e B pexum «loBepka» npuseaeHa B Tabnuue 14.1.

Tabnunua 14.1

Cucrtema 1 |Cucrema 2 |Cucrema 3 (Cuctema 4

CxemMa yuera MNopaya Nopaya MNopava MNopaya
KaHan pacxopa G1 G2 G3 G4
Kananer 1em-| ., 1y £2, t5 t3, t6 t1, t4
nepartypbl

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum. 49



@]+ [y

_>( Pexkum «Pabouumin» '

Pexxnum nosepkm

Esc —Her od -[a

v

Bpemsa nosepku

[o]

YMeHblleHWe

=]

XXX C

v

Bpemsa noBepku
XXX C

[

\

yBenu4yeHue

- Bpema v4:mm:cc CACT.1 Moeepka | .
. |Aata  aa/mm/rr Mogava
v
SHeprua Q MBT*y E
X XXXXXX
/ ~
Apxus Macca M1 T
KXXXXXX
7 AN
Ownbkm MaccoBblli pacxog,
Gl X.XXXX T/4
] \
T=G"T Y:MM O6bem V1 m>
TGl Y:Mm X.XXXXXX
| |
Tow Y:MM ObbemHbIi pacxog,
T: Atl Y:MM G1 XXXXX M2 /4
\ 7
Tpab 4:MMm t1 XXX.Xx °C
THapab 4:MM t2 XXx.Xx °C
A ————— Z
pl x.xxx MMa | Pa3H.Temnepartyp
1p2 xxxx MMa | t1-t2 X.XXX°C
—————————— ——
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15. NapaHTUn nsrotosuTens

15.1 NpeanpuaTne-mn3roToBmUTENb rapaHTUpyeT COOTBETCTBUE Ternno-
cuetumnka TY npwu cobnoaeHnm notpebutenem ycnoBmii TpaHCNOPTUPOBKM,
MOHTaXa, aKCcnayaTauumm.

15.2 MapaHTUiiHbIA CpOK cocTaBnsieT 48 MecsiueB CO AHS MPOAaxu
npubopa, n3 KoOTopbIX:
e B TEYeHMe NepBbiX 26 MecsueB NMPoM3BOANTCS 6eCcnaTHbIA PEMOHT
1 6ecnnaTHas 3aMeHa BbilIeALWNX U3 CTPOS KOMMJIEKTYHOLWMNX;
e B TeYeHMe creaywmx 22 MecsueB npousBoauTcs 6ecnnaTHbIn
PEMOHT (CTOMMOCTb KOMMJIEKTYHOLWMX, HEO6X0AMMbIX AN 3aMeHbI
BblLLIEALWNX U3 CTPOS, OMNJIaYMBAETCHA K/IMEHTOM).

15.3 MapaHTnM pacnpocTpaHAKTCS TOIbKO Ha TEMn/I0CYETUUK, Y KOTO-
pOro He HapyLlleHbl NAoOMbbl NpeaAnpUATUA-N3roTOBUTENS.

15.4 TennocyeTumnk, y KOTOPOro BO BPEMS rapaHTUMHOIo Cpoka byaer
obHapyxeHo HecooTBeTcTBME TpeboBaHuaM TY, peMOHTUpyeTcs npeanpu-
ATUEM-U3TOTOBUTENEM MU 3aMEHAETCA APYIUM.

15.5 B TOM cny4dae, ecnn npoBeAeHue rapaHTUMHbIX PEMOHTHbIX pa-
60T BAMSET Ha MeTpoNornyeckme XapaKTepUCTUKK, TemnaoCYEeTUYMK BO3-
BpawaeTcs noTpebuTtento co CBMAETENbCTBOM O NOBEPKE.

15.6 No BonpocaM rapaHTuiHOro obcnyxuBaHus cnegyet obpawaTb-
CSl MO agpecy nNpeanpuaTUS-U3roToBmTens:

000 «3Heprocbeperatowasa komnaHusa « TAM»
00O HN® "T3M-npubop"

Poccuickaa ®enepaums

111020, r.MockBa, yn.CtopoxeBas, A.4, cTp.3
Ten.: (495) 730-57-12, 980-25-16, 980-12-27,
234-30-85, 234-30-86, 234-30-87

249100, Kanyxckas o6bnacTb, r.Tapyca, CepnyxoBckoe wiocce, A.24
Ten: (484) 352-62-47

e-mail: ekotem@tem-pribor.com
web: http://www.tem-pribor.com
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NMPUNOXEHUE A
KapTa 3akasa Tennoc4yeT4ymka

KapTta 3aka3a N¢ Tennocyetynka TOM-104 -
3aKkasunk:

(HanmeHoBaHue NpeanpusaTUA, aapec, Tenedox)

Cxembl | Cucrema 1 Cucrema 3
y4yera Cucrema 2 Cuncrema 4
Oy MNP, MM (nog4yepKHyTb HYXHbI) MpuMeyaHue

1 kaHan 15 25 32 50 80 100 150
2 KaHan 15 25 32 50 80 100 150

Tun UM* Oy Un *, mm GB *, M*/u MpumeyaHue
3 KaHan
4 kaHan

MpumMeyaHusa:
ecnm nHdopmauma OTCYTCTBYET, TO TerJI0CHETUMK N3MepuTenbHbIM (-M1) npeobpaso-

BaTeneM (-sMu) pacxoda Ansi 3 U 4 KaHaNoB He KOMIMJIEKTyeTcs;
* - BblI6MpaeTCcs U3 psiAa, YKasaHHOro B 3KCM/yaTalMOHHON AOKYMEHTauun Tenso-
CYeTYMKa M U3MepuTeNbHbIX NpeobpasoBaTesieit pacxoaa;

OTnnunTenbHble 0CO6EHHOCTU (BapnaHT MO YMONYaHUIO NOAYEPKHYT):
Konuuectso komnnektos TCM (1/2/3)__, rnybuHa norpyxenus (85/120/...)
Konuuectso oanHouHblx TCIM (1/2/3)__, rnybuHa norpyxenus (85/120/...)
Konuuectso aatunkos gasneHusa (0/1/2/3/4)

Hanwnuune BCTPOEHHOro UCTOYHMKA NUTaAHMS AAaTYNKOB AaBneHuns (4a/Her)
KonnyecTtBo MCTOYHWKOB NUTAHUSA ANS AaTYMKOB AasBnenuns (0/1/2)
[anbBaHWYeCKkn pasBsi3aHHbIW NocneaoBaTeNbHbIN MHTepdelic RS-485 (Het/4a)
KoMnnekTaumsi MOHTaXHbIMW YacTaMn (ga/Her)

MepexoaHoln kabenb AN NOAKAYEHUS N0 MHTepdency RS-232C

Hanuuune TokoBoro Bbixoaa 4-20 MA (ga/Her)

Knacc no FOCT P 51649 (B nn C)

[unana3oH namepeHus pacxosa B kaHanax 1 n 2 (1:400 v 1:1000)
[AononHutenbHbie nepudepmritHblie YCTPOUCTBA (A0MYCKaeTCs He 3anofHATb):
ApanTtep nepeHoca faHHbIX Tuna ANA-01MNY (ga/Her)

MpeobpaszoBaTtenb nHTepdenica Tuna RS232C - USB (ga/Her)

Konunyectso npmnbopos WwT.

[aTa n3rotoBneHus (corsniacyercsi C OTAEI0M MPOAax)
Bua noctaBku (camoBbIBO3, X/4, aBua, Ap.)

MyHKT Ha3HayeHus (Mo4YTOoBbIV aapec)

MpumeyaHusa

[aTa 3akasa:

OonxHocTb n ©.1N.0. 3aka3umka
Moanuce:

®©.U.0. npuHaBLLEro 3aka3s

Mo kapTe 3akasa Ha NpPeanpUATUM-U3rOTOBUTENIE COCTaBNseTCa crneundukaums 3akasa
TennocyeTumka. OnucaHve cneumdrKaunm NpUBEAEHO B NacrnopTe Ha TernsocyeTunk dC
99556332.002.000 MC.
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NMPUNOXEHUE b

FabapuTHble, yCTaHOBOYHbIE U NPUCOeAVUHUTENbHbIe pasmepbl

MabapuTHble N YCTaHOBOYHble pa3mepbl VIBb

182

160+0.3

@5

205
195+0.3
180

Puc.b.1
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MabapuTHble, yCTaHOBOYHbIE U NpUcoeuMHUTENbHbIE pa3mepsbl MNPl

S
x
D —— 1
£
T (o)
B
L
YcnoBHoe Pasmep, MM
0603HaueHue Dy L el FAT D D, d n
MnPMA-25 25 150(158)T§ 222 115 115 85 14 4
3
MPr-32 32 | 020210y | 247 | 180 | 135 |98 |16 |4
npPM-50 50 202(210)_“21 257 | 180 | 160 | 125 | 18 | 4
5
MnpPmn-80 80 234(242),+2 273 | 220 | 195 | 160 | 18 8
5
MnPM-100 100 240_+2 300 | 232 | 230 | 190 | 22 8
MnpPM-150 150 310_+Z 389 | 296 | 300 | 250 | 26 8

MprMeyaHue - B ckobkax ykaszaH pa3Mep ANS UCMOSHEHUS C MPUXKUMHbIMU
wanbamm; NpmxXnUMHbIe Wanbbl NpeaHa3HavyeHbl A1 AONOSIHUTENbHON 3alm-
Tbl bTOpOMNAACcTOBOM (DYTEPOBKU MPU MOHTAXE M 3KCMyaTauuu nepBUYHOro
npeobpasoBaTens.

Puc.b.2
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[abapuTHble, ycTaHOBOYHbIE pa3mepsbl MPIM

h max

L1114
C m
(HH
U=
® / N D
& ; X DN
L
YcnoBHoe PasMmep, MM
o603HayeHue DN L (e D
MNPMM-15 15 101+2 249 108
MPMM-25 25 101+£2 249 108
MnPMM-32 32 101+£2 249 108
MPMM-50 50 101£2 249 108

Pnc.b.3
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NMPUNOXEHUE B
Cxema 3neKTpuyecKMx NoAKNIYeHUN TenfoCYETYMNKA

Bua TennocyeTymnka Co CHATOW BEPXHEN KPbILLKON

)

~
k?\

Mnara m

udpoBoii 06paboTkn FoIP Rs-232C %

@

(&) [s-20m4

SE | G3 | o4 RS-435 CeTeoit
—_— + + —_ + —_— & COM B "cﬁ';,g(ne'%aHa " npejoxpaHnuTens
tfz]]2]1]2 1]2]3

XS54 RS9 X510 KS11 HS12 XS13 XS1 sez O
g @lg o g gl9 g|e gla 6l & 4

0,010,010 010,070,010 810, 81030, Moayns Ne2

I I
1|2|3|4|1|2 1|2 1]2 1|2

4
nnp1 | napz2|[ Tca [ TC5 T Tce [ mm] mm| mm]Te[ s
curt. [ ewrn. | T TCr [ TC2 JO yTCa [ T T R (oo | jo
IKP.TC1 O° 3KPTCH O "

HKPTCL |["Yo ap1cs ||{(Oe
okp.TC3 | (e kP16 | [("Ye ‘

@@@%%

MnaTta aHanoroeoii 06 paOOTKI/I

X515
X516

Puc. B.1
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CxeMa anekTpuYecknx coeauHeHum

XS1 XS2 X53 XS4 XS5 XS6  xS7 __ XS8 XS9___ XSl4

o xos [RAOOONOOOHOHOSHONOHOL s @
Q0000 OOOHOHOOHOHOOOOFHC E—J]'

[ [1] 2 ]slalifalsa]alo]s]ali]2]1]2
[oned [Jomes || T4 | Tcs TC6  |avps
o"mm—.’*rmr’ [[(tar T 12 JOYtes [ ™|l
TN akeTct [[Cel,, [errrea[|Oe],
%B‘ ake1cz |[Oe|p  |okpres |[Oe |7
O akp1ca |0 ™ [erpcs ||Qe ™
@' [ 1 M M1 (T 1 (T

=] | 4T

| | nne1 nne 2 |
bdadda r dOOODOO
112]3]4 [ 1(2]3]4]|5]6

e

e\ e\ e\ s\ e\ e \sv s s s

IR Y S e S e S e e S @

B5ATSAE [HAOAISAOAIOAISAOIOOOAOD ]E

nnr1 | nNnr2 ¢4

R

111

x
W
-
=

lslal21s] filodoks lxz,{,ul)/z 3}(41,{2, AL 1] llzﬂ’:?%

O CUrH. | CcurH. (1 angs| NPT

5036

MpumeyaHus:
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Ha pucyHke gaHa cxema NOAKMIOYEHUS] AaTYMKOB AaBIEHUst Ans TEnnocyYETYn-
KOB C BCTPOEHHbIM UCTOYHUKOM MUTaHUS (KOMMnekTyeTcs no 3akasy). MNoaknio-
YeHue OaTyYMKOB AABMEHUS C BHELUHUM UCTOYHMKOM MUTaHWS Npou3BOAMUTCS B
COOTBETCTBUWN CO CXEMOW IMEKTPUYECKNX COEANHEHWI, MPYBEAEHHON B 3KCMIY-
aTauMoOHHOW AOKYMEHTauuuM Ha AaTuvkn AasneHus. [pumep TUNOBOW CXeMbl
MOAKIMIOYEHNs AaTymka AaBMneHuss C TOKOBbIM BbIXogom 4-20 mA npusedeH Ha
puc. B.2a;

B cnydvae otcytctBua TC, B ero KneMMHVK criegyeT YCTaHOBUTb MepemblyKu
(cm. puc. B.26);

B cnyyae otcytcteus MMNP2, B knemmHmkn «MMP2 curH.» n «MMNP2 Bo36.» cne-
AyeT yCTaHOBUTb Nepemblyku (CMm. puc. B.2B);

YacTHbin cnyyan nogkntodeHmsa UIM1 n UM2 k kaHanam G3 n G4 npuBefeH Ha
puc. B.3 (PCM-05.05). MNpwn nogkntodeHnn UM gpyrux TMNOB BHUMATENBHO U3y-
YUTe UX SKCMTyaTaLMOHHY0 JOKYMEHTaLMIO.

MogkntoyeHne gaTynKka aaBrneHus
a1 | A1 2

Y

MCTOYHKK
NMUTaHKA

Pnc B.2a

BHUMAHMUE!!! Bo nsbexaHune BbIxofa 13 CTPOs KaHana uaMepeHus gaBneHns npu
cnyvyanHoMm 3amblkaHun BxogoB AWM, mnctouyHuk nutanus OUWO ponmxeH wumeTb
orpaHuyeHue no Toky Imax=30+40 mA

YcTaHOBKa nepemMblvek B cryyae YcTaHOBKa NepeMbIYeK B criyyvae
OTCYTCTBMS AaTyuka TemnepaTypbl  OTCYTCTBUS AaTyMka pacxoga
(MNP2)
TC nnP2
CUIH.
o o [] 1 | 2 | 3
Z)1%1%)
PR
Puc. B.26 Puc. B.2B
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CxeMa aneKkTpu4ecKkMx coeguHeHni npu nogknovyeHun PCM-05.05

T3M-104

Mnata
uv b poeoi obpaboTen

PCMM-05.05 PCh-05.05

Puc. B.3
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B Tennocyetunke npeaycMoTpeHa BO3MOXHOCTb nogkntodeHms UM kak
c yactoTHbIiM (F), Tak U ¢ umnynbcHbIM (N) BbIXOAHLIM curHanoM. lNepen
noAaKItoYeEHNEM HeobXxoaAnUMO NMpaBuIbHO CKOHGUrypuposate UM 1 npons-
BECTU COOTBETCTBYOLWME ycTaHOBKM B VBB TennocyeTumka.

YcTaHoBkM B cnydae koHdurypupoaHua PCM-05.05 Ha 4acTOTHBIN BbI-
XOOHOW curHan (pekomeHayrTCs )

YctaHoBku TOM-104 (cm. n.9.7.5.3)

. Twvn BxognoB G:
YCTaHOBUTb YaCTOTHbIN TUN Bxoaos G3 n G4 YACTOTHbII
YCTaHOBUTb MaKCMMasbHbIW pacxos paBHbIM Mak- GB(3), M/4 XXX.XX
cvManbHoMy pacxoay PCM-05.05 Fmax, My 2000
GB(4), M3/4 XXX.XX
YcTtaHoBuTb YactoTy Fmax3 = Fmax4 = 2000y Fmax, lu 2000

YctaHoBku PCM-05.05 (cm. nacnopt PCM-05.05)
C nomouwbto gxxamnepos XT1, XT2 ycraHoBuTb TMn | axamnep XT1 — OFF (cHAaT)

OVNCKPETHOrO BbIX0A4a — KCYXOM KOHTaKT» okamnep XT2 — OFF (cHaT)
C nomowbto gxamnepa F/N yctaHoBUTb YacToT- oxamnep F/N (none XP4)
HbIA TMN BbIXOAHOIO CUrHasa pacxogomepa — OFF (cHaT)

C nomoublo gxamnepa XT5 oTKNOUYNTL KOHTPOIb
JINHUW BbIXOAHOIO CUrHana pacxogoMepa

okamnep XTS5 - 23

YctaHoBkM B cnydae koHurypuposaHus PCM-05.05 Ha vMnynbCHbIN
BbIXOHOW CUrHarsm

YctaHoBku TOM-104 (cm. n.9.7.5.3)

Tun BxopoB G:

YCTaHOBUTb MMNYNbCHbIN TUN BXoaoB G3 n G4 MMMy AIbCHbIN

YCTaHOBUTb MaKCMMaJibHbI pacxo paBHbIM MaK- G3B XXX, XXX
cumanbHoMy pacxogy PCM-05.05 Kv G3, n/m XXX.XX
YCTaHOBWTb BEC UMMYyNbCa, PaBHbI BECY UMMY/b- G4B XXX, XXX
ca, yctaHoBneHHomy B PCM-05.05 Kv G4, nfn  XXX.XX

YctaHoBku PCM-05.05 (cm. nacnopt PCM-05.05)

C nomowbto gxamnepos XT1, XT2 ycraHoBuTb Tvn | axamnep XT1 — OFF (cHAaT)

ANCKPETHOMO BbIX04A — CYXOW KOHTaKT» axamnep XT2 — OFF (cHsT)
C nomowbto gxamnepa F/N yctaHoBuTb nmMnynbc- | axamnep F/N (none XP4)
HbIA TMN BbIXOAHOIO CUMrHasa pacxoaomepa — ON (ycTaHoBneH)

C nomoubto axamnepa XTS5 oTKNOUYNTbL KOHTPOIb

Ookamnep XT5 - 23
JINHUW BbIXOAHOIO CMrHana pacxogoMepa
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CxeMa aneKkTpu4ecKknx coeguHeHni npu nogknovyeHun PCM-05.07

umdpoBoii 06paboTkK

nne
B036
[4
@)

o

PCM-05.07 \__

"4YaCTOTHO-UMNYNLCHBLIA" BbIXOA

Ox520
XS3 ¢8 o5l 3
x Eg XP&
BbIX0[ "NpuU3HaK peBepca” QD E ml
'/il 2| E QNOFF s
F - MON.F/N2
fxamnep ectb -N, HeT -F
%56 F/N2
i
o r%._ OD "'YacTOTHO-UMNYNBCHBIN" BbIX0OQ
ElE[~|Oe
C|=b—
N 5 o~ Oo e
Puc. B.4

Mpu ncnonb3oBaHun PCM-05.07 B ogHOKaHanbHOM BapwaHTe fMHUSA
cBA3n coepuHsaowas Bxon G4 pasbema XS3 B TOM-104 ¢ Bbixogom F/N
XS2 B PCM-05.07 He noakntoyaeTcs, a KoHTakTbl 1, 2, 3 XS6 B PCM-05.07

3aKopaynBaroTCA.
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YcTaHoBKM B cny4dae koHdurypupoaHus PCM-05.07 Ha 4acTOTHLIN Bbl-

XOOHOW curHan (pekomeHayrTCs )

YctaHoBku TOM-104 (cm. n.9.7.5.3)

YCTaHOBUTb 4YaCTOTHbIN TN BXogoB G3 n G4

Tun BxopoB G:
YaCTOTHbIN

YCTaHOBUTb MaKCMMasbHbIM pacxoa paBHbIM MakK-
cuManbHoMy pacxoay PCM-05.07

YcTtaHoBUTb YacTtoTy Fmax3 = Fmax4 = 20000y

GB(3), M3/4 XXX.XX
Fmax, Ny 2000

GB(4), M3/ XXX.XX
Fmax, Ny 2000

YctaHoBkun PCM-05.07 (cm. nacnopt PCM-05.07)

C nomoubio gxamnepos XT1, XT2, XT3, XT4,
YCTAHOBUTb TUM AUCKPETHOIO BbIXOAA — «Cy-
XOM KOHTaKT» A/ 060MX KaHanoB

oxamnep XT1 — OFF (cHAT)
oxamnep XT2 — OFF (cHaT)
oxamnep XT3 — OFF (cHAT)
oxamnep XT4 — OFF (cHaT)

C nomowbto gxamnepa F/N yctaHoBUTb YacToT-
HbI TN BbIXOAHOrO CMrHana pacxogomepa

oxamnep F/N (none XP6)
— OFF (cHsaT)

C nomouwbto gxamnepos XT7, XT8 OTKNIOUNTL
KOHTPOJ1b JINHUWN BbIXOAHOIO CMrHana pacxoaomepa

okamnep XT7 - 23
nxamnep XT8 - 23

YcTaHoBKM B cryvae koHdpurypmpoaHusa PCM-05.07 Ha MMNynbCHbIN

BbIXOLHOW CUrHan

YctaHoBku TOM-104 (cm. n.9.7.5.3)

YCTaHOBUTb UMNYNbLCHbIN TMN BXoAoB G3 n G4

Twn Bxonos G:
MMMYNbCHbIN

YCTaHOBUTb MaKCMMasbHbI pacxos paBHbIM Mak-
cuMmanbHOMy pacxogy PCM-05.07

YCTaHOBUTbL BEC MMMYNbCA, PaBHbIA BECY MMMY/ib-
ca, ycrtaHoBfneHHoMmy B PCM-05.07

G3B XXX, XXX
Kv G3, N1 XXX.XX

G4e XXX, XXX
Kv G4, nfn  XXX.XX

YcranoBku PCM-05.07 (cm. nacnopt PCM-05.07)

C nomouwbto axamnepoB XT1, XT2, XT3, XT4,
YCTaHOBUTb TUM AUCKPETHOIO BbIX04A — «Cy-
XOW KOHTAKT»

oxamnep XT1 — OFF (cHAT)
oxamnep XT2 — OFF (cHaT)
oxamnep XT3 — OFF (cHAT)
axamnep XT4 — OFF (cHaT)

C nomowbto gxamnepa F/N ycTtaHOBUTb MMNynbC-
HbI TUN BbIXOAHOIO CMrHana pacxogomepa

oxamnep F/N (none XP6)
— ON (ycTaHoBnEeH)

C nomowbto gxamnepos XT7, XT8 oTKNOUNTL
KOHTPOJb JIMHUWN BbIXOAHOIO CUrHana pacxogomepa

okamnep XT7 - 23
oxamnep XT8 - 23
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NMPUNOXEHUE I
CxeMbl MeHIo pexuma «Pabounin»

CUCTEMA N
Temnepatypa

(o]
\J
‘E] Temnepatypa

t xxx.xx °C
Apxus Tpab Y:imMm
THapab 4:Mm
OwmnbKM Bpems B owmbKe
XXXXXXXXXXXXXKXX Tow Y4:MM

Puc. I'.1 Cxema meHio pexuma «Pabounii» Ans cxembl ydeta « Temnepartypa»
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CUCTEMA N
Pacxonomep

(]
A
E Macca M1 T |§|
XXXXXXX \
/ MaccoBbIit pacxog,
G1 X.XXXX T/4
N\

Apxuns
:Oﬁbew\ V1 m |
: x.xxxxxx:

/ L oo
N I

OwmnbKK
KXXXKXXXXKKXKKXX I " X
106bemHbIit pacxoq, |
\ 1G1 XXXXX M>/4 :
TG T Y:Mm 7
TG H:MM Temnepatypa
\ t1 XXX.XX °C
Bpems B owmnbke jmmm————— ./___..
Tow 4:Mm 1lasneHne '
\ :pl X.XXX MI‘Ia:
Tpab YiMm /
THapab Y:MM

Puc. .2 CxeMa MeHto pexuma «Paboumny anst cxemol yyeta «PAC-
XOOOMEP»
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CUCTEMA N
Maructpanb

=]
\

o=

JHeprua Q Nkan

XXXXXXXX

<

Apxus

/

KXXKXKXKAXKXXXXXX

\

TG
TG\

H4:MM
H4:MM

A\

Bpema B owmnbKe
Touw. Y:MM

N

Tpab
THapab

H4iMMm
4IMM

CTPAJIb»

=

Macca M1

T
KXXXXXX

AN

Maccos
G1

bl pacxog,
X.XXXX T/u

:OﬁbeMH
1G1

blii pacxoq, |

3
X.XXXX M4 :

Temnepatypa
Xxx.xx °C

tl

Puc. .3 Cxema MeHio pexunma «Pabounii» gna cxembl yyeta « MATA-

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.
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fe=

o

CUCTEMA

MNopava

Y

[«

JHeprua Q Nkan
X XXXXXXX

Apxus

/

[=

™~

Macca M1 T
KXXXXXXX

AN

MaccoBbli pacxog

Owwbku G1 X.XXXX T/
8.0 8.0.4.9.9.9.9.44.9.¢.444 3
/ 106bem V1 m '
TG T Y:mm ! XXX !
TG4 emm ! seee———- ===
\ | OB BEMHbIT pacxop, |
Tow Y:MM :Gl XXX My :
T: Atd Y:mMm "-__-__/' _____
\ tl xxx.xx °C
Tpab 4:MMm t2 xxx.xx °C
THapab 4:Mm 7
\‘ _____________ PazH. TemnepaTyp
1pl xxxx MMa ) 1142 xxxox °C
1p2 x.xxx MMa :-—-’

Puc. .4 Cxema meHto pexuma «Pabounny ans cxem yyeta « MTOOJAYA»

66  Temiocuerunk TIM-104. PyKOBOACTBO 10 3KCII/1yataLum.



CUCTEMA N
O6paTka

[«
Y

E 3Heprua Q Mkan

[=

/ XXXXXXXX

Apxus

/

™~

Macca M1 T
KXXXXXXX

AN

MaccoBbli pacxog

Ownbru G1 XXXXX T/
8.0 8.0.4.9.9.9.9.44.9.¢.444 )
/ 106bem V1 m* '
TG T Y:mm ! XXX !
TG | yvm | F  mem====—- --=-
\ | OB BEMHbIT pacxop, |
Tow 4imMm 1G1 X.XXXX M /Y '
T: Atd Y:mMm "-__'"/' ____
\ tl xxx.xx °C
Tpab 4:MMm t2 xxx.xx °C
THapab 4:Mm 7
_____________ PasH. Temnepatyp
:pl xxxx MMa)  |t1-t2  xooexx °C

- =

Puc. I'.5 Cxema meHto pexuma «Paboumny ans cxem yvyeta « OBPATKA»

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum. 67



Apxus

/

OwmnbKK
XXXOOOOOXXXNXX

[

Bpemsa B ownbKe

CUCTEMA N
Tynukosan BC

\F‘E]

JHeprua Q kan
XXXXXXXX

T~

Macca M1

T
XXXXXXX

AN

MaccoBbili pacxog,

G1 XX T/Y
106vem V1 m '
: x.xxxxxx:

T.G T e [N ] .
\ 1 O6BEMHBI pacxoq |
] 3
Bpema B ownbKe !_Gl X.XXXX M /Y !
Tow Y:MM YA
\ tl xxx.xx °C
Tpab Y:MM tx XxX.Xx °C
THapab  4:mm e
N e . |PasH.Temnepatyp
:pl xxxx MMa | [tl-tx X00XX °C
:pz Xx.xxx MMa

Puc. I.6 Cxema meHto pexuma «Paboumny ans cxembl yyeta «TYTUKO-

BAA BC»

68

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.



CUCTEMA N
Mopava+P

[
Y
E Sneprua Q Mkan E

/ X XXXXXXX \
Macca M1 T

ApxuB X XXXXXX
N
£ Macca M2 T
Owunbkm X XXXXXX
XXX T
[ G1 X XXXX T/4
TG T Y:mm G2 X.XXXX T/4
T:G J gmm L T |
] 106bem V1 m’ '
Tom‘L Y4:MM ! XXXKXKX !
Toth  aww SIIIIIIIIIIIE
\ |06bem V2 m’!
Tpab Y:mMm ' X XXXXXX !
THapab  4:Mm S
JEEppE—— o — 1G1 XXXXK M4 :
:Pl x.xxx MMa | 1G2 XXXXX M4 !
2 wwwmi  freee Z
PasH. TemnepaTyp t 00 °C
| | t2 xxx.xx °C

t1-t2 xxx.xx °C

Puc. I'.7 CxeMa MeHo pexuma «Pabounin» ansa cxembl yyeta «MOOA-
YA+P»

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.



CUCTEMA N

Obpatka+P

[«
Y

JHeprua Q Nkan

[=

K XXXXXXX \
/ Macca M1 T
Apxus X XXXXXX
AN
£ Macca M2 T
Ownbkm X XKXXXXK
XXXXXXXXXKKXXKXX Y
[ G1 X.XXXX T/
TG T Yy:mm G2 X.XXXX T/u
TG | ammo 00 T |
] |06vem V1 m!
TOLU\L Y:MM : X OO !
T: At Y:MM TTTmTmT Ir----
\ :Oﬁ'bem V2 m? :
Tpab 4:mm ' X X000 !
THapab 4:mm R A
R wp 1G1 X.XXXX M°/u |
:pl x.xxx MMa | 1G2 XXXXX M4 '
I Zo
PasH. Temnepatyp t xooxx °C
' t2 xxx.xx °C
t1-t2 xxx.xx °C P

Puc. .8 Cxema meHo pexuma «Paboumny ans cxemol yyeta «OBPAT-

KA+P»

70

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.



CUCTEMA

OTKpbITas

N

y

[«

SHeprua Q kan

[=
™~

KXXXXXXX
Apxws Macca M1 T
X XXNXXX
< <
Pexxum paboTbl Macca M2 T
. XXXXXX X.XXXXXX
OwnbKK S
G1 X XXXX T/4
XXXXXXXXXXXXXXXX
. G2 X.XXXX T/u
——————— J P
.G T Y4:Mm 1 3
TG4 MM :061:-EM V1 M
I | X XXXXXX!
Tow Y:MM E)B‘e“\;z‘“ Y
T: Atd Y:Mmm |HOBEM Mo
T | XXXXXXX !
Tpab o mTTTTT=== 1--2
Tza a6 wmm 161 XXX M/}
P . 162 XXXXX M3y !
. gy it A 1
1[asnexune H v
:px X.xxx MfMa! tl XXX.Xx °C
—————- -——x====' t2 XxXx.xx °C
:pl x.xxx MMa | Z
:p2 X.xxx MMa'! Temnepatypa
—————————— <<= tx xxx.xx °C
PazH. Temnepatyp | ——
t1-t2 xxx.xx °C
Puc. I.9 CxeMa mMeHto pexuma «Paboumny ans cxembl ydeta «OTKPbI-
TAA»
Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum. 71



CUCTEMA N
BC umprynaumna

[«
y

SHeprua Q kan

=
™~

KXXXXXXX
Macca M1 T
X.XXXXXX
Apxus AN
Macca M2 T
7 X XXXNXX
OwmrbKu A
Gl X XXXX T/4
XXX XKKXXXXK
. G2 X.XXXX T/4
[, J D
Bpemsa B owmnbke 1 N
7.6 1 - :OGbeM Vi1 M7
l | X XXXXXX!
Bpems B ownbKe 106bem V2 m !
Tow Yimm : X XXXXXX !
1 I-Z::Z:I::IJ:ZII'
Tpab Y:MM :Gl X XXXX ma/q |
THapab Y:MM I_G_z____x-_x""_xf‘_/_“'_:
N i
:h;;ﬂ;;;e"""'i tl xxx.xx °C
] o
:px oo MMa : t2 S Xxx.xx °C
"""""" = Temnepatypa
\pl x.xxx MMa! paTyp .
| ! tx XXX.xx °C
1p2 Xx.xxx MMa :
———————— “"=-‘—'_'__—-—-/

Puc. I.10 Cxema mMeHto pexuma «Paboumny» anga cxemsl yyeta «'BC LINP-

KYnAUnNA»

72

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.



CUCTEMA N

OTKpbITas

[«

A J

3Heprua Q Mkan

X.XXXXXXX \

Apxus Macca M1 T
X.XXXXXX
“ AN
Pexum paboTbl Moccn M2 n
ve XXXXXX X XXXXXX
AY
O G1 X.XXXX T/u
XXXXXKXXXKXXXXXK o2 "
i x.xxxi: T
TG T 4:MM jm===== =S
TG4 UMM :061:-EM V1 M
T | X XXXXXX !
Tow aman | 9~ = me—————- -3
T: Atd YimMmm :Oﬁbem V2 M :
1 b e "j’ﬁ‘f".’"ﬁ
Tpab 4:mm ———————=- 53
THapab  u:mm 1IG1 - xa00 Ma/q I
- 162 __ xoooc/s |
1[asneHue : i -
:px X.xxx MMa ! tl xxx.xx °C
oo plotis Glolotet NI t2 xxx.xx °C
:pl x.xxx MMa :
1p2 X.xxx MMa! Temnepatypa
""""" == tx xxx.xx °C
PasH. Temnepatyp | ——

t1-t2 XxX.xx °C

Puc. I'.11 Cxema meHto pexuma «Pabouniiy ans cxembl ydeta «MICTOYHUKY,

pexum paboTtbl — «M

CTOYHUK»

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.
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CUCTEMA N
HCO

[
Y

SHeprua Q Tkan
X.XXXKXXX

=

Apxus
7
Ownbkm
XXXXXXXXXKKXXXKXK
V4
TG T y:Mmm
TG J Yy:Mmm
i
Tow Y:mMm
T: Atd 4:MM
I
Tpab Y4:mm
THapab Y:Mm
[P DR
1fasneHve '
:px X.Xxx MMMa :
:pl xxxx Mna |
:p2 X.XXx MMa :
_______ g-----
Pa3H. Temnepartyp
t1-t2  xxx.xx °C
~
TemnepaTypa
tx xxx.xx °C

Macca M1

T
X XXXXXX

t1
t2

Xxx.xx °C
Xxx.xx °C

5

Macca M2 T

X XXXXXX

AY
Macca M3 T

XXXXXXX
LY

G1
G2

X.XXXX T/Y
X.XXXX T/Y

1

MaccoBbli pacxog,
G3 X.XXXX T/Y

XXXXX M4 H
XXXXX M4 :

Puc. .12 Cxema MeHto pexunma «Pabounin» ansa cxemol yyeta «HCO»

74

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.



=
et

TOKOBbIl BbIXOA: XX

[

OT4yeTHOe Yncno:
XX

\

NMPUNOXEHUE O
CxeMbl MeHI0 pexuma «CepBUCHbIN»

O6wue HacTporKK
npubopa

[«
\

Appec B ceTu: xx
UHTepdenc: xxxxx

=

™~

CKopocTb 0bmeHa:

XXXXX

Ea.v3am. Q: XXXX
MHanKauma V: xxx

/

Cymmatop Q: xxx
Qy=txExEXEXEXEX

MHauKauma p: xxx

v

Puc. 0.1 Cxema meHto «ObLme HacTponkm Npmbopos»

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.
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HacTpoiiku
M3M.KaHanoB

[o]

y

Tun TCM: X, XXXX

fe=
-~

Otceyka G1mn G2:

X.XX %
/

KoHTponb
NAnHuu G4: pa/Her

[

KoHTponb
AmHum G3: pa/Her

76

\

KoHTponb NuHUK
B036. G2: pafHer

AN

KoHTpoAnb nycToit
Tpybbl G2: pa/Het

X-XX mA

KoHTponb nyctoi
Tpy6bl G1: pa/Her

4

\-__

KoHTpOAb InHUK
B036. G1: pa/HeT

Puc. [1.2 Cxema MeHo «HacTpoku namepuTenbHbIX KaHanoB»

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.



MNapameTtpbl CUCT. N
Temnepatypa

[o]
[=] |t e

4 N\

M3mepwuT.KaHanbl Cuctema XXXX
G:x tix prx

Puc. .3 Cxema MeHIo pexunma «CepBUCHbIN» AN cXxeMbl ydyeTta «TEMIE-
PATYPA»

MapameTtpbl CUCT. [N
Pacxopgomep

(]
\ i
|E| Tun Bxogos G: B

/ XXXXXXXXXXXX \
M3mepuT.KaHanbl ay(1), mm XXX
G:x t:x p:x

[ J -

[063BUTb K CUCT: 1GB(1), M'/4 xxxx

XXX é)(xxx, XXX XXXX
| I
OcTtaHos: XXX G1T, % XXX
Cucrema: XXXX Gll, % XXX
N\ /
pl XXXXX t1 XXXXX

Puc. 1.4 Cxema MeHto pexxnma «CepBUCHbIN» ANnS cxeMbl ydyeTa «PACXO-
OOMEP»

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum. 77



NapameTtpol CUCT. [N
Maructpans

(o]
Y
E Tun Bxogos G: Ej

1. 9.0.9.9.9.0 ¢.4.0¢ 04

e N
MN3mepuT.KaHanbl AOY(1), mm XXX
G:x tix pix
/ U .
OcTaHOoB: XXX 1Gs(1), M4 xxxx
Cncrema: XXXX §XXXX, XXX XXXX :
— o\ oy R —
pl XXXXX G171, % XXX

Gll, % XXX

\ /
tl XXXXX

Puc. .5 Cxema MeHIo pexunma «CepBUCHbIN» AN CXeMbl yyeTa «MA-
F’MCTPANb»

78  Teriocyerynk TIM-104. PykoBOACTBO 10 SKCIilyaraymm.



=]

Mapametpbl CUCT. N
MNopgauva

=

Tun Bxono08 G:

=

XXXXXKXXXXXXXX
~
ay(n), mm XXX
MN3mepuT.KaHanbl
Gix tixx pixx ,..\ ....... R
1GB(1), M7/u X,xxx 4
/ :X H
P XXXX, XXX XXXX
OcTaHosB: XXX teeeees ]
Cucrtema: XXXX
G171, % XXX
l Gll, % XXX
p2 XXXXX T
Atd, °C XXX
\
pl XXXXX 7
tl XXXXX
~
t2 XXXXX

._/

Puc. 1.6 Cxema MeHto pexunma «CepBUCHbIN» ans cxeMbl yyeta «[10-

OAYA»

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.
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Mapametpbl CUCT. [N
ObpaTka

‘ [o]
|E| Tvn BxoaoB G: |§|

XXXXXXXXXXXX
~
ay(1), mm XXX
N3mepuT.KaHanbi
G:x tixx prxx ,..\ ....... sessrmeeeennny
7 1GB(1), M7/u xxxx
IXXXX, XXX XXXX 4
OcTaHoB: XXX leceeas R —— H
Cuctema: XXXX
G171, % XXX
l Gll, % XXX
p2 XXXXX T
Atd, °C XXX
\
pl XXXXX ~7
tl XXXXX

AN

t2 XXXXX /

Puc. 1.7 Cxema MeHto pexunma «CepBUCHbIN» Ans cxembl ydyeTta «Ob-
PATKA»

80  Temrocuerunk T3M-104. PyKOBOACTBO 10 3KCII/TyataLum.



fe=]

e

MapameTtpbl CUCT.[N
Tynukosasa BC

[«
Y

Tun Bxopos G:

XXXKXKXKXXXX

M3mepuT.KaHanbl

G:Xx  tixx  prxx

/
OcTaHos: XXX
Cucrema: XXXX
|
pPX XXXXX
\
pl XXXXX

=

OY(1), mm XXX

1Ge(1), Ma/q X, XXX

U N

:Xxxx, XXX XXXX
i St
G1T, % XXX
GlH, % X.XX
/
tl XXXXX

v

Puc. 1.8 Cxema MeHIo pexnma «CepBUCHbIN» ANa CXeMbl yyeTa «TY-
NMMKOBASA MBC»

\ tx XXXXX

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.
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NapameTtpsl CUCT. [N
Nopava+P

]
|E| Tun Bxon0B G:

P XXXHXXKXHXNNKX .
M3mepunT.KaHanbl av(1), mm XXX
G:xx  tixx  prxx av(2), mm XXX
Z PO WU
OcTaHoB: XXX 1Ge(1), m*/u x,xxx .
Cuctema:  XXXX EXxxx, XXX XXX}
’ .......... T .............. ,
p2 XXXXX G1T™, % XXX
Gll, % XXX
T [ B —— :
pl XXXXX 1GB(2), MP/u x,XxX i
D000, X000 X0
\ -------- ’ ----------------- .
t2 XXXX G271, % XXX
G2d, % XXX
=~ -
t1 XXXX Atd, °C XXX

Puc. .9 Cxema MeHto pexunma «CepBUCHbIN» AN cxeMbl yyeTa «[M0-
OAYA+P>»

82  Temiocuerunk TIM-104. PyKOBOACTBO 10 3KCII/TyataLum.



=

MapameTpbl CUCT. [N

Obpatka+P

[

Y

Tun Bxono. G:

HURXXXXXXXKX

e N
MamepuT.KaHanbl AY(1), mm XXX
G:xx tiXx p:xx AY(2), mm XXX
P—— ) S
OcraHos: : XXX iGB(l)’M3/q X XXX :
Cuctema: XXXX 1 Xxi0¢, X XXX '
i N yreeneneee-
p2 XXXXX GL1T, % XXX
Gld, % XXX
T FrmTeseeneese Lo
ol OO EGB(Z), M4 X XXX H
PXO00 XXX XK
e goeseaasenneesd
t2 XXXXX G2, % XXX
G2J, % XXX
< 7
t1 XXXXX Atd, °C xxx
-\.______________/

Puc. .10 Cxema MeHo pexunma «CepBUCHbIN» ANa CXeMbl yyeTa
PATKA+P»

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.
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MNapameTtpbl CUCT. [N
OTKpbITan

[«
Y

fe=

Twun Bxonos G:

XXXXXXXXXXKX
/ \
M3mepuT.KaHanbl AY(1), mm XXX
Gixx  tixxx prxxx AY(2), mm XXX
| ./- == [ e ; _______
1Pexkum pabotsl | 1GB(1), My xxxx |
: XXXXXX : :Xxxx, XXX XXXX :
_______ r----- Eaatatah Uittt
OcTaHoB: XXX G1IT™, % XXX
Cucrema: XXXX Gll, % X.XX
r N T J
px XXXXX :GB(Z), M4 XX.XX
:Xxxx, XXX XXXX
r . Tz J------
p2 XXXXX G2T, % XXX
G244, % X.XX
A\ /
pl XXXXX Atd, °C XXX
N Z
tx XXXXX t1 XXXXX
t2 XXXXX

Puc. .11 Cxema MeH0 pexunma «CepBUCHbIN» Ana cxeMbl yyeTta «OT-

KPbITAA»

84

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.



[e=]

e

Mapametpsbl CUCT. N
BC umpKkynauma

(]
)

Twun exogos G:

M3mepuT.KaHanbl
G:Xx txxx p:xxx

OcTaHoB:
Cucrtema:

XUXXXXXXXXXXX \

=

tx XXXXX

t2

av(1), mm XXX
av(2), mm XXX
1.7 S- - EP
1GB(1), M7/u xxxx )
:Xxxx, XXX Xxxx !
-
G171, % XXX
GlH, % X.XX
R i P
1G8(2), M/ x,xxx
:Xxxx, XXX XXXX
_____ m—————
G2, % XXX
G2H, % XXX
Z
t1 XXXXX
7
XXXXX

Puc. .12 Cxema MeHto pexunMa «CepBUCHbIN» ANns cxeMbl yyeTa «BC

LUMPKyNALMS»

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.
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MNapameTtpbl CUCT. [N
NcTouHMK

(o]
Y
E Tun Bxogos G: |§|

XXXXXXXXXXXXK
/ \
MN3mepuT.KaHanbl AY(1), mm XXX
Gixx  tixxx prxxx AY(2), mm XXX
__________ p ag—— =<
| Peskum paborTsl ' aY(3), mm XXX
' XXXXXX ¢
"""" 2-——=- l______‘_____--.
OcTaHoB XXX 1GB(1), M3 /4 x.xxx :
Cucrema XXXX :Xxxx, XXX XXXX :
_______ e =
pX XXXXX G1T, % XXX
Gld, % X.XX
p2 XXXXX :GB(Z), M2/4 XX.XX |
:Xxxx, XXX XXxx !
r—m . -~ - D= ===
pl XXXXX G21T, % XXX
G2\, % X.XX
— - e ——
tx XXXXX :GB(3), M4 Xx.XX :
:Xxxx, XXX xXxxx !
= el it !
t2 XXXXX G311, % XXX
___tl XXXXX | G3d, % X.XX

Puc. .13 Cxema MeHto pexumMa «CepBUCHbIN» ANs CXeMbl yyeTa «Uc-
TOYHUK>»

86  Temiocuerunk TIM-104. PyKOBOACTBO 10 3KCII/TyataLum.



MapameTtpebl CUCT. [N
HCO

[o]

fe=

Twun Bxogos G:

XXXXXXXKXXXX
1 ™~
N3amepuT.KaHanbl av(1), mm XXX
Gixx  tixxx prxxx aY(2), mm XXX
Z N
OcTtaHoB: XXX AY(3), mm XXX
Cucrema: XXXX
i p— \ —————
pX XXXXX 1Ge(1), My x.xxx f
XXX, XXX XXXX
T N Emmmmemmeeeeees ‘ ---------- ‘
p2 XXXXX G1T, % XXX
Gld, % XXX
I PTT——  P——— ;
pl XXXXX 1GB(2), M*/4 xx.xx ;
EXxxx, XXX XXX
— P
tx XXXXX G271, % XXX
G2d, % X.XX
X peeeemenit S "
t2 XXXXX 1GB(3), My xx.xxX '
iXxxx,xxx XXXX !
. b bt dat bt !
t1 XXXXX G3MN, % XXX
———1G3l, % X.XX

Puc. [1.14 Cxema MeH0 pexuma «CepBUCHbIN» ANS CXeMbl yyeTa

«HCO»

Terviocqyerank T3M-104. PyKOBOACTBO 10 3KCII/1yataLum.
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NMPUNOXEHUE E
Mopsapok paboTbl MHTErpPaTopoB TensiocyeT4YMKa

Tabnuua E.1
=
© S WUHTerpaTopoB npuGopa e
53 cucteme yyeta F 5
52T WHpunkauma S Q o
g2k Q Ha KM BB | & 5_‘2
ESE| TH el Gt | Al | M, |Tpa6|Thap| TTH | Toy | Ter | Taw Z § X
683 Y, g5
Oas PR
HeT |HeT |HeT |[HeT + + + - - - - |- -
HeT |HeT |ecTb |HeT - + - - - + - |t
HeT |ectb |ecTb [HeT - + - - + - B [X<) 1,2
HeT |ectb |ectb |ectb | - + - - + - - |6l 6t A 1,2,3
HeT |HeT |HeT |ectb | - + - - - - + |ad 3
HeT |ectb |HeT |ectsb | - + - - + - - el Al 1,3
Her |ectb [HeT |Her - + - - + - - |ed 1
HeT |HeT |ectb |ectb | - + - - - + - ot Al 2,3
[a
eCcTb | HeT HeT HeT - + - + - - - |T.H. 4
eCTb |HeT |ecTb |HeT - + - + - - - |TH. 4
eCTb |eCTb |eCTb |HeT - + - + - - - |TH. 4
ecTb |ecTb |ecTb |ecTb | - + - + - - - |TH. 4
eCcTb | HeT HeT [ecTb | - + - + - - - |TH. 4
ecTb |ecTb |HeT |ecTb | - + - + - - - |TH. 4
eCcTb | eCTb |HeT HeT - + - + - - - |TH. 4
ecTb |HeT |ecTtb |ecTb | - + - + - - - |T.H. 4
HeT |HeT |HeT [HeT + + + - - - - |- -
HeT |HeT |ecTb |[HeT + + + - - - - |Gt 2
HeT |ectb |ectb |HeT + + | + - - - - |Gl 6t 1,2
HeT |ectb |ectb |ectb | + + + - - - el 6t atd 1,2,3
HeT |[HeT |HeT |ecTb | + + + - - - - a4 3
HeT |ectb |HeT |ects | + + | + - - - - el ad 1,3
HeT eCcTb [ HeT HeT + + + - - - - |6l 1
et |Het |ectb |ects | + + | + - - - - |etad 2,3
Het
eCTb [ HeT HeT HeT - + - + - - - |T.H. 4
eCTb [ HeT eCTb | HeT + - + - - - |T.H. 4
eCTb _[eCTb |ecTb [HeT - + - + - - - |T.H. 4
eCTb _|[eCTb _|ecCTb |ecCTb - + - + - - - |T.H. 4
ecTb | HeT HeT ecTb - + - + - - - |T.H. 4
eCTb_[eCTb | HeT eCTb - + - + - - - |T.H. 4
ecTb |ecTb |HeT HeT - + - + - - - |T.H. 4
ecTb | HeT ecTb | ecTb - + - + - - - |T.H. 4

Mpumeyanus:

«+» — UHTErpaTtop BEAET CYET C HAKONNEHUEM;

«-» — UHTErpaTtop OCTaHOBNEH;

- NPU OTKNTNYEHUN NUTAHUA UHTErpaTop Tpa6 OCTaHaB/IMBAETCA;

- NPV BKIOYEHUW/OTKIIOYEHUN NMUTAHUS B @apX1Be AaHHbIX dUKcMpyeTcs koa 4 B Yace, Koraa

NMUTaHWUE OTKJINYUIU U B Hace, Korga nutaHne BKIKYUIIN.
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NMPUNOXEHUE XK
Mpepenbl gonyckaemMon OTHOCUTENbLHOM NOrPELLHOCTA U3MEPUTESb-
HOro KaHana Kosqin4yectBa TenJoTbl

Mpeaenbl AoONyCKaeMoOM OTHOCUTENbHOM MOrPewHOCTN U3MEPUTEIbHOIO
KaHana KonmyecTsa TensoThl, domax, MPMBEAEHBI B Tabnnuax X.1, X.2.

Tabnuua X.1. Tennocuerunkm knacca C, komnnekt TCI knac-
ca 1 (Aqen= £(0,054+0,0014t), °C)

[nanasoH namepeHus PasHocTh

pacxoAa TennoxocuTens zwgpawp Bdamax, % Scmax, % drcrmax, Yo[TBmax, %
2 + (4,90 5,00) + 260 |+ 1,50
10 + (2,10 2,20) + 0,60 |+ 0,70

Gmax=G=20,04Gmax 20 + (175 1.65) + (0,80 - 0,90) T 035 | 060
150 + (1,45 1,55) + 0,13 [+ 0,51
2 + (5,00 5,30) + 260 [+ 1,50
10 + (2,20 - 2,50) + 060 [+ 0,70

0,04Gmax>G=0,01Gmax 20 + (185 - 2.15) + (0,90 - 1,20) : 035 |+ 060
150 + (1,55 1,85) + 0,13 |+ 0,51
2 + (5,30 6,10) + 260 [+ 1,50
10 + (2,50 3,30) + 0,60 |+ 0,70

0,01Gmax>G=20,003Gmax 20 + (215 2.95) + (1,20 - 2,00) T 035 |t 060
150 + (1,85 2,65) + 0,13 [+ 0,51

Tabnuua X.2. Tennocuerunku knacca B, komnnekr TCI knac-
ca 2 (Aeen= £(0,14+40,002At), °C)
[nanasoH namepeHus PasHocts
pacxofa TennoHocuTens lTNLréepaTyp 8Qmax. % 6Gmaxy % 5KTCI'Imax, % 5TBmax; %
2 + (8,21 8,45) + 5,20 + 1,50
10 + (3,41 3,65) J(x 1,20 + 0,70
Gmax=G=20,04Gmax 20 T (o8l 305 |t (151 - 1.75) 070 £ 0.60
150 + (2,29 2,53) + 0,27 + 0,51
2 + (845 - 9,20) + 520 [+ 150
10 + (3,65 - 4,40) Jx 1,20 [£0,70
0,04Gmax>G20,01Gmax |55 + (305 - 380) | * (1.75 - 250) 370 £ 0'60
150 + (2,53 3,28) + 0,27 + 0,51
2 + (9,20 11,20) + 5,20 + 1,50
10 + (4,40 - 6,40) i Jx 1,20 [£0,70
0,01Gmax>G=0,003Gmax 20 + (3.80 - 5.80) + (2,50 - 4,50) Y 070 [£060
150 + (3,28 - 528) + 027 |[+0,51
Semax — Mpeaenbl AOMyCKaeMON OTHOCUTENbHOWM MOrpelwHOCTU U3MepeHus

pacxoaa, o6beMa M Macchbl TeNSIOHOCUTENS;
SkTcnmax — NPeAenbl AOMNYyCKaeMo OTHOCUTESIbHOM MOrpeLHOCTM KOMIMIeK-

Ta TCH;

StBmax — Npenenbl AOoMyCKAaeMoi OTHOCUTENbHOW MOrpewHOoCTU TEMsoBbI-

ypucnuTens.

Skrenmax = (Axren/At)*100%;

OTBmax = 0,5 + AtH/At
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NMPUNOXEHUE U
HacTtpowka mogema
MNepen TeM, Kak NOAKNOYATbL MOAEM K TEMSIOCHETUYMKY, ero Heobxoam-
MO HacTpouTb. [Ins 3TOoro ModeM noakntoyaercs K MK 1 3anyckaeTcsa npo-
rpamma <«Hactpoilka Mopgema» (ucrnonHsiemblit dann «ModemCon-
fig.exe»). BHewHnI BUa nporpaMmmbl NpuBeaéH Ha puc. N1.

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. N1

Onsa nogkntoyeHus Heobxoammo ykaszaTb COM nopT, K KOTOPOMY noAa-
KJIIOYEH HacTpamMBaeMbll MOAEM, N HaXaTb KHOMKY «MoAKAIOYNTLCA > .

B nporpamme npeaycMoTpeHa onuMs aBTOMATUYECKOro KOHMpWrypu-
poBaHMs «ABTOMAaTU4YecKasi HacTpouka» (kHonku <«U.S.Robotics»,
«Acorp>», «Siemens TC35») ans pasnuuyHblX NpouM3BOAUTENEN Moae-
MOB. B pexume aBTOMaTM4yecKol HaCTPOWMKW BbIMNOMHAKTCA clepyrowme
AT KOMaHAabI:

AT&FO0 - 3arpy3ska ctaHgapTHoro npoduns 0;

ATSO=x - YCcTaHOBKa pexunma aBTonoAHATUSA Tpybku;

ATEO - OTK/IOYEHME JI0OKaJIbHOMo 3Xa B KOMaHAHOM pexume;
ATF1 - OTK/I0O4EHME 3Xa B peXUME nepesadun AaHHbIX;

ATYO - Boibop npodung 0 Kak no ymonyaHuio;

AT&WO - 3anuncb HOBOro Npoduais B 3HEProHE3aBUCUMYO NaMsAThb.
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BHumaHue: Habop AT komaHz y pasHbIX NPOM3BOAUTENEN MOXET OTNMYaTbCs B
CBSA3N C OTCyTCTBMEM obuero ctaHgapTa. [aHHbli Habop komaHa npuBenéH Ans
MoLEeMOB, NpousBoauTenemMm KoTopbix siBnsieTcs komnaHusa U.S.Robotics. Mpu nc-
nosib30BaHNUM MOOEMOB APYrUX npousBoauTenein Heobxoammo ybeanTbcs B COOT-
BETCTBUM KOMaHA Moaema npveegéHHomMy Habopy koMaHng. Ecnn kakue-To 13 Ko-
MaHZ OTNnYatoTCs, TO KOHPUIypupoBaHue TpebyeTcs NPOM3BECTU B PYYHOM PEXU-
Mme.

[ns BBOAA KOMaHAbl B PYYHOM pexmme Heobxo4MMO MOAKIHOUNTLCS K
MoaeMmy, HabpaTb ee B none komaHAa (cM puc. N1) n HaxaTb KiaBuwy
«Enter».

B nporpamMme TakXe MOXHO yKa3aTb YMC/I0 3BOHKOB A0 aBToMatu4ye-
ckoro otBeTa (none BBoga <«ABTOMOAHATME»). [locne BbINOSIHEHUSN
KOHDUrypnpoBaHuUa HeobxoAMMO HaxaTb KHOMKY «OTCOeAMHMUTbCS>» U
3aKpbITb MPOrpaMMy.

Mocne KOHGUrypupoBaHus mogeMa HeobxoAMMO YCTaHOBUTb B TEMJIO-
CYeTuMKe cKkopocTb obMeHa 9600 ans uHTepdeica RS-232.

MozeM MOoAK/IIYAETCS K TensocyeTunky kabenem C pasBoakown, npu-
BEeAEeHHOM Ha puc. 12).

KOHT EMNTEEQMa npnMevyaHne
1 1
2 TXD KpacHblii
PozeTka HU-3 2 3 RXD 3eneHbli
(K TEMNOCYETUMKY) , 2 DSR
CUrHan 5 GND YepHblii
KOHT o cuetunka 6 DTR
E 1 RXD : 7 CTS
3 2 GND t 8 RTS
3 TXD 9
Posetka HU-3 Bunka DB9-M (k GSM moaemy)
RXD [__]|1
GND [ ]|2
™D [___]|3
Puc. N2
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NMPUNOXEHUE K
JdononHutenbHble BO3MOXHocTU cxeMbl «OTKPbITAA»

B cxeme «OTKPbITASAA» peanu3oBaHO HECKOSIbKO AOMOSHUTENbHbIX BO3-
MO>XHOCTEN, NO3BONAKWMX BECTU KOPPEKTHbIA YYET B HETUMUYHbIX CNy-
yasax:

N3MepeHMe peBepCcUBHOro pacxoaa

[t2]t1]tx [p2[p1]px] [M1[M2

HC Atl npu pesepce He
permctpupyetcs

ﬁ‘u—
TpybonposoA Xx0noAHOW BOAbI

Cxema «OTKPbITASl» no3BOASET BECTU y4yeT TEMNSIOBOW 3HEPrUM Kak
Mpu HOPMaTMBHbIX Harpy3kax B CMCTeMe, TakK M B 4YacCbl MUKOBbLIX Harpy-
30k (6onblioi pa3bop TennoHOCUTENSA), KOrAa HanpaBfieHWe ABUXEHUS
TensioHocuTens B o6bpaTHOM TpybonpoBoae MOXET U3MEHUTLCA Ha peBep-
cuBHoe (kK noTpebutento). Mpu 3ToM He TpebyeTcs nepeycTaHaBIMBaTb
AaTuuk pacxoga Ha o6paTHoM Tpy6onpoBoae®.

N3MeHeHMe HamnpaBneHus NOToKa perncrtpupyetcs npubopoM aBToMa-
TUYeckn (MrHOBEHHbI pacxos B obpaTHoM TpybonpoBoae HauuHaeT UH-
AMUMPOBATBLCS CO 3HAKOM «=>»).

OcobeHHOCTLIO paboThl Npu peBepce ABASETCS To, 4YTO Macca (obbvem)
TensaoHocMTenNsl, NpoTeKwero no nogatuweMy n obpatHomy Tpybonposoay
CYMMUPYIOTCS B OAHOM uHTerpatope M1. VHTerpatop M2 B 3TOM ciydae
ocTaHoBfeH (cM. Tabnuuy K1).

Tabnuua K1
HanpaeneHue noto- | Unterpatop M1 WHTerpatop M2
Ka B 06paTHOM Tpy- | (Macca TennoHocuTens, oTny- (Macca TennoHocuTens, BO3-
6onpoBoae LeHHOro notpeburento) BpalleHHOro norpeburenem)
oT notpebutens M1=M1 M2=M2
K notpebutento M1=M1+|M2] M2-0
(peBepc noTtoka) —

MpumevaHus:

M1 — macca TennoHocuTens, oTnyLeHHoro notpebuternto;

M2 — macca TennoHocuTens, Bo3BpaLleHHoro notpebutenem;

M1 — macca TennoHocuTensi, NPOTEKLLEro Mo noAatoLlemy Tpybonposoay;
M2 — macca TennoHocuTens, NpoTeKLero no obpaTHomy Tpy6onposoay.

* l3aMepeHne peBepCcMBHOMO pacxoAa BO3MOXHO TOJIbKO B MHAYKLUMOHHOM KaHa-
ne 2.
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Koppekuusi pacuera TenJ10Bo sHeprum npm M1<M2

Ecnn B cucteMe UCKIOYEH noAMec, TO BCerAaa AO0MXKHO BbINOMHATLCSA
ycnosue: M1=M2.

OpHako, KaxAablh M3 AaTUMKOB M3MepsieT pacxod C MOrpewHoCTblo,
npegenbl KOTOPOM HOpMUPYHOTCA. B CBSI3M € 3TMM Npu OTCYTCTBMU BOAO-
pa3zbopa (M1=M2) BO3MOXHa CUTyauus, Korga M3MEpPEHHOE 3HayeHue
maccbl M2 npesbicnt M1, T.e. M1<M2.

B saTOM cnyyae 3HauyeHne Q2 B cdopMyne pacyeta noTpebneHHoOM Ten-
NI0OBOW 3HEprun NpMHMMaeT oTpuuaTe/ibHble 3HaYeHNs:

Q = Q1+Q2 [Q1 = M1(h1-h2); Q2 = (M1-M2)(h1-hx)]

B cxeMe «OTKPbITAA» npeaycMoTpeHa BO3MOXHOCTb AO MOCTaHOBKU
Ha KOMMep4yeckuin y4yeT BblibpaTb dopmyny ans pacyeta Q npy M1<M2:

Q=Q1+Q2 nan Q=Q1.

Q = Q1 (Q2 c oTpuuaTENbHbIMK 3HAYEHUSMWN HE YUMUTbIBAETCS)
i
Q = Q1+Q2 (Q2 yunTbiBaeTCs BCeraa).

Ecnrn M1=M2, 10 pacuyeT Bcerma Begetcd no gopmyne Q=Q1+Q2
(He3aBUCMMO OT YCTAaHOBNEHHOMN DOPMYIbI).

JleTHue pexxumbl paboTbl
B cnyyae, korga ropsidas Boda nojaetcs notpebuTento Henocpea-
CTBEHHO U3 CUCTEMbI OTOMeHus (MO TYnNWKOBOM CXeMe) U B nepuoa oT-
KtoYeHns otonneHns (BecHa-oceHb) oAuH 13 TpybonpoBoAOB HE UCMOJIb-
3yeTcs, Ang yyeTta MoryT 6biTb MCnonb3oBaHbl pexnmel JIETO1 n JIETO2:

JIETO1. OTcyTcTBYET pacxoa B nogatouwem Tpybornposoae. PeBepcus-
HOe ABWXeHue TennoHocuTensa B obpatHoM Tpybonposoae (K notpeburte-
o).

Mo3BonsieT BeCTM yyeT TensoBoW 3Heprum cuctembl 'BC npu oTKAtO-
YeHHOl cucTeMe oTtonnaeHus (neTHuin nepwoa). daTtumk pacxoga Ha 06-
paTHOM TpybonpoBoge nepeycraHaBnMBaTb He Tpebyetcs. lNpu 3TOM Ha
nopatowem Tpybonposoae MOryT NMpOBOAUTBCS PEMOHTHblIE M Mpodunak-
Tnyeckme paboTbl.

MNMokasaHua AaTYMKOB, YCTAHOBJIEHHbIX Ha noaatoweM Tpybonposoae,
npu pacyeTte NOTpebAeHHONM TENSI0OBOW SHEPIMN HE YUUTbLIBAKOTCS.
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dopmyna pacuyeta noTpe6rneHHON 3Heprum:

Q = [M2|(h2-hx)

O6paTHbI| 'rpyGon'posop.

*"’dss#
TpybonpoBog, XON0AHOM BOAbI

JIETO2. OTcyTCcTBYET pacxos B obpaTtHOM TpybonpoBsoae.

Mo3BonseT BeCTM y4yeT TensoBor aHeprun cuctembl NBC no nogatouwe-
My TpybonpoBoay nNpu OTK/IHOYEHHOW cucTeMe oTonneHust (NETHUN nepu-
oa). Npn sTom Ha obpaTHOM TpybonpoBoae MOryT NpPOBOAUTLCA PEMOHT-
Hble U npodunakTmyeckne paboThbl.

MokasaHna [aTuYMKOB, YCTaHOBJIEHHbIX Ha obpaTHoM Tpyb6onposoae,
npu pacyete noTpebneHHoM TeN0BOW SHEPTUM HE YUUTbLIBAIOTCS.

t2]t1[tx[p2]p1]px] [Mim2|

(cueT BefeTcs TONbKO B TOM ciyyae, korga M2<0)

dopmyna pacuyeta noTpe6rneHHON 3Heprum:
TpyGonposoa |

e

O6patHbiii TPy6onposoa

prgonposop, XON0AHOMW BOADI

Q = M1(h1-hx)
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PEOEPANIBHOE ATEHTCTBO :
NO TEXHWYECKOMY PETYJIMPOBAHUIO U METPOIIOT A

CBUAETE/JIBCTBO

06 yTBEpPXAEHWM TUNa CPEACTB U3MEPEHUN

RU.C.32.032.A Ne 45013

Cpok geuctBusa Ao 21 nekabps 2016 r.

HAUMEHOBAHME THUIIA CPEJICTB W3MEPEHUH
Tennocuyetunku TOM-104

U3FOTOBUTEIJIb
O61ecTBO C orpaHMYeHHOW OTBETCTBEHHOCThIO "OHeproc6eperatowas
komnaHusa "TOM", r. MockBsa

PETUCTPALIAOHHBI Ne 48753-11

JIOKYMEHT HA ITOBEPKY
3C 99556332.002.000 M1

UHTEPBAJI MEX]TY ITOBEPKAMU 4 roaa

Tun CpeAcTB H3MepeHHil yTBepXJeH npukazoM DeIeparbHOro areHICTBa 110
TEXHUYECKOMY PeryJHpOBaHHIO H MeTposioruu ot 21 aeka6psa 2011 r. No 6411

Onucanue TvIA CPEJCTB H3Mep
K HACTOSIIEMY CBUJICTENIBCTBY. 44

3amectutesns PykoBomurens
DeziepabHOrO areHTCTBa
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T2

®EOEPANTbHOE ATEHTCTBO
Mo TEXHUYECKOMY PETYIMPOBAHUIO U METPONOI A

CBUAETEJ/IBCTBO

06 yTBEpXAEHWU TuUna CpPefCcTB U3MepeHun

RU.C.32.032.A Ne 57217

Cpok gercTeus Ao 24 oktabpsa 2019 r.

HAMMEHOBAHHE THMIIA CPEJICTB M3MEPEHMIA
Tennocuérunkn TOIM-104 moandmkauumn TOM-104(TOCMAPT.01),
TAOM-104(T3CMAPT.02), TOM-104(TSCMAPT.03)

U3rOTOBHUTEJIL
OBwecTBO C OrpaHMYeHHON OTBETCTBEHHOCTLIO "OHeprocGeperatowan
komnaxus "TAM", r. Mocksa

PEIMCTPAIIMOHHBIN No 58852-14

JIOKYMEHT HA TMOBEPKY
3C 99556332.013.000 M

UHTEPBAJI MEX/]TY TOBEPKAMH 4 ropa

Tun cpencrs P YTBEp P oM DeslepalibHOrO  AreHTeTBa 10
TEXHHYECKOMY PeryJHpOBaHHIO H METPOJIOrHH OT 24 oKTAGPA 2014 r. No 1683

Onucanne THNA CPEJCTB M3MEpeHHil ABISETCH OOFFATEABHBIM  IPHJIOKEHHEM
K HACTOSILIEMY CBH/ICTEIBCTBY.

3amecturens PykoBojuress
DerepabHOro areHTCTBa

Cepus CU
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www.tem-pribor.com

111020, Mockga, yn. Ctopoxesas, 1. 4, cTpoeHue 3
Temn: (495) 234-30-85 (86,87), (495) 730-57-12
249100, Kanyxckas obnacts, r. Tapyca, CepmyxoBckoe 1mocce, 1.24
Ten: (484) 352-62-47



