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BBEOEHUE

HacToslee pyKOoBOACTBO MO 3KCMAyaTauMu npeaHasHavyeHo AJ19 O3Ha-
KOMJIEHMS C NMPUHUMNOM paboTbl, YCTPOMCTBOM, KOHCTpPYyKUMEN U NpaBu-
namu aKcnayataumm TenaocHeTynkoB TacMapTe TOM-104 (panee — Tenno-
CYETUMKN).

Tennocyetumkn TOM-104 BHeceHbl B [OCynapCTBEHHbIM peecTp
cpeacTtB usMepeHnuin Poccuinckon ®epepaumn nog N 48753-11 n cooTBeT-
ctByeT TpeboBaHusam TOCT P 51649-2014, MU 2412-97. CepTtudmkaTt Tn-
na cpeactea nsmepeHnsa RU.C.32.032.A N245013.

Jdexknapauuna cooTBeTCTBUS TpeboBaHUAM 31E€KTPOMarHUTHOW COBMe-
cTMMocTu 1 anekTpobesonacHocTn N2 POCC RU.AE68.101233.

JKcnepTHoe 3akstudeHune [ocaHeproHaasopa MuH3Hepro Poccuu
Ne412-TC.

Mepen HavanoMm skcnayaTauum TenaocdeTymka HeobxoaAuMMO BHMMa-
TeNlbHO 03HAaKOMUTLCS C NAaCNOPTOM M PYKOBOACTBOM MO 3KCMyaTauuu.

B pykoBoacTBe Mo akcnayaTauuMm nNpmMBefeHo onmcaHue Bcex yHKUK-
OHaNbHbIX BO3MOXHOCTEN TensocyeTumka. OyHKUMOHANIbHbIE BO3MOXHO-
CTW KOHKPETHOro TenJocHeTYMKa OMpenensatoTcs KapTol 3akasa, 3anos-
HAeMol 3aka3umkoM npu nokynke (cm. MPUNOXEHWE A). Takum obpa-
30M, HeKOTOopble (PYyHKLUMOHANbHblE BO3MOXXHOCTW, OMMWCaHHble B AAHHOM
pyKOBOACTBE, B BaweM TenaocyeTymke MOryT OTCyTCTBOBaTb.

B pykoBoAacCTBe MPUHSATHI Cleaylolme TEPMUHbI, COKpaLLeHUs U YyCnoB-
Hble 0603Ha4YeHNs:

UBB — 6/10K TENJIOBLIYNCIINTENS;
XKW - xunagkokpuctannnyeckmn nHamkatop MBB;
MNP - nepBuYHbIN Npeobpa3oBaTenb pacxoaa;

UM - unsmeputenbHbln nNpeobpasoBaTtenb pacxofa C HOPMUPOBAHHBLIM
YaCTOTHbBIM MW UMMY/IbCHBLIM BbIXOAHbLIM CUTHANIOM;

Ay - avameTp ycnosHoro npoxoaa MrP wnnn UM,

TC - Tepmonpeobpa3oBaTtenb CONMPOTUBNEHUNI;

AWNA - naTtynk M36bITOYHOro AaB/IEHUS;

GB - BepxHuii npeaen namepeHus pacxoaa MM°P nnn UM;

GH - HWXHUI npeaen namepeHusa pacxoga MNP vaun UN;

AtH - MUHMManbHoe wu3MepsieMOe 3HauyeHue pas3HOCTU TemnepaTyp
Mexay nogatowmm n obpatHeliM Tpybonposogamu;

HC - HewTaTHasa cuTtyaumsa (cuTyauums, obycnoBneHHas BbIXOAOM 3a
YyCTaHOBJ/IEHHbIE Mpeaesnbl CeayLwmx napaMeTpos: pacxoja B OAHOM
M3 KaHanoB WM pPa3HOCTM TeMnepaTyp Mexay noAarwmnm n obpatHbIM
TpybonpoBogamu, OTCYyTCTBMEM TeEMNOHOCUTENS B Tpybonposoae, ecnu
3Ta PYHKUMSA BKOYEHA);
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TH — TexHun4yeckasa HencrnpasBHOCTb (OTK/IOHEHMEe pexuma paboTbl npu-

6opa OT 334aHHOrO, BbI3BAaHHOE €ro HeWcrnpaBHOCTbO, O06pbIBOM MK

KOPOTKMM 3aMbIKaHUeM NIMHUIA cBA3Kn ¢ TC);

MK - IBM coBMeCTUMbI NMepcoHaabHbIN KOMMNbLIOTEP;

Cucrtema TennonotpebneHusa (TennocHab>keHusa) - KoOMMNNEKC

TennonoTpebnsowmx (TennocHabxalowmx) yCTaHOBOK C COeAUHUTENb-

HbIMK Tpy6ONpoBOAAMU UNUN TEMIOBLIMU CETSAMU;

CxeMa yyeTa - cxeMaTunyeckoe msobpaxkeHne CUCTeMbl TennonoTpeb-
NeHns B MecCTe yCTaHOBKM TenjocyeTymka.

MN3roTtoBuTenb octaBnsieT 3a cobo NMpaBo BHOCUTb B KOHCTPYKLUIO U
CXEMYy TenjocyeTyMKa W3MEHEHUs HenpuHUMNnanbHOro xapakrtepa 6e3
OTpaxeHus UX B pyKOBOACTBE.

1. HasHauyeHue n obnactb npUMeHeHus

1.1 Tennocyetunk TOM-104 npedHasHadyeH AN U3MEPEHUN U peru-
CTpauMm C Lesbld KOMMEPYEeCKOro U TEeXHOSIOMMYeCcKoro ydeta 3HadeHumn
notpebneHHoro (OTNYWEHHOr0) Konu4yectBa TensoTbl (TENI10BOM 3Hep-
rmu), TENJOHOCUTENS WU APYrUX NapaMeTpoB CUCTEM TernsoCHabxeHus um
ropsiyero BoAOCHabxeHWs, a Takxe ANa opraHusaumm MHGOOPMaLMOHHbIX
ceTelt cbopa AaHHbIX.

1.2 O6nactn NpuMMeHeHUs: NpeanpusTUS TEMOBbIX CeTel, TensoBble
MYHKTbI XWbIX, 06WLEeCTBEHHbIX U NMPOM3BOACTBEHHbIX 34aHUIA, LleHTpasb-
Hble TenaoBble NYHKTbI, TEM/IOBbIE CETU 06BbEKTOB BLITOBOr0 HasHayeHus,
MCTOYHMKN TEMNJIOTbI, NPOMU3BOACTBEHHbIE 06BEKTBI NPeaAnpUsSTUA XuMmmye-
CcKoM, HedTexnmmyeckon, HedTenepepabaTbiBalOWEN N APYTNX OTpacien
MPOMBbILJIEHHOCTN, CUCTEMbI obecnevyeHunst TefleMeTpuYecKkoro KOHTposs,
M3MepuUTENbHble CUCTEMbI U MHDOPMaLUMNOHHbIE ceTn cObopa AaHHbIX.

2. TexHWYeckune xapakTepuUCTUKU
2.1 TennocyeTumk obecneumsaert:
npsAMble N3MepPEeHUN:
- o0o6beMHoro Gy [M3/u] n MaccoBoro Gm [T/4] pacxonoB TEMIOHOCU-
Tensa B TpybonpoBoaax, Ha KOTOpbIX ycTaHoBseHbl UM wan MIP;
- Temnepatyp t [°C] TennoHocuTensa B Tpybonposoaax, Ha KOTOPbIX
ycTaHosseHbl TC;
- pgaBneHun p [MMa] TennoHocuTens B TpybonpoBogax, Ha KOTO-
pbiX yctaHosneHol ANA.
KOCBEHHbIE U3MepPeHUs:
- pasHoctu Temnepatyp At [°C] Mmexay nogawowmm u obpaTHbIM
Tpybonposoaamu.
perucTpauumio:
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- KOoJInyecTBa TenaoTbl (TennoBon 3Hepruu), notpebneHHoro (oTny-
LLIeHHOr0) 3a OTYeTHbIV nepuoa Q [[Kan], [MBT-u], [[AX];

- maccol M [1] n V o6bema [m3] TennoHocuTens, npoTeKkiumnx no Tpy6o-
NpoBOAAM 32 OTYETHbIV NEpPUOL;

- noTpebneHHOro (OTNyLWEHHOro) KoJsinyectBa TennoTbl (Tennosow
3Hepruu) 3a Kaxkapii vac (cytkn) Q [[kan], [MBT-u], [FOX];

- maccbl M [T] 1 V obbvema [M3] TennoHocHTens, NpoTeKLEro 3a Ka-
bl yac(cyTkM) no Tpybonposoaam,;

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

- Pa3HOCTM cpeaHeB3BelLeHHbIX TemnepaTyp At [°C] B nogatowem u
obpaTtHom TpybonpoBoaax 3a KaxKablii Yac (CyTku);

- cpeaHeapnPMeTMUECKMX 3HAYEHUI M3MepPEHHOro (YyCTaHOBIEHHOrO)
AasneHus B Tpybonposoaax p [MMal;

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

- BpeMeHM paboTbl NpM NOAAHHOM HANPAXKEHUN NUTAHUA T [Y4:MUH];

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

- BpemeHu paboTbl Tow npmbopa npu Hanmumm TH [4:MmuH];

- K0Z0B BO3HMKatowWwmx HC v (unum) TH;

- Bpemenu pabotel (T:dtd, T:GT, T:GV) no Kkaskaoi HC [u:muH].
MHAMKaLUIO:

- U3MEPEHHbIX, PETMCTPUPYEMBIX U YCTAaHOB/IEHHbIX NAPaMEeTPOB.

2.2 TennocyeTynK COXpaHseT B 3HeproHe3aBMCMMOM NaMATM Npu OT-
KJIIOYEHUN MUTAHUSA apXMUB PerncTpmpyembix napaMmeTpos. Bpems xpaHe-
HUSA He MeHee 10 neTt nNpu cobnogeHn NpaBua XpaHeHUs U TPaHCNOPTU-
poBaHua. FNybrvHa apxuBa perncTpMpyeMbixX napamMeTpoB:

—  4acoBbIX AaHHbIX — 1728 (72 cyToOK);

—  CYTOYHbIX AaHHbIX — 736 (24 mecsaua);
—  MecCsYHbIX 3anucen — 256 (20 ner);
— cobbiTun - 256 3anucei.

OCHOBHbIe MapaMeTpbl, B TOM 4UMUC/e HaCTpoeyHble KO3(hDULMEHTHI
XpaHATCA B HecTupaeMoM apxusBe npubopa (NpoCMOTP BO3MOXEH Cry-
xebHo nporpammoii clb_k.exe). Jliobble n3MeHeHUs UKCUMPYOTCS B
apxuBe cobbITui.

YTeHne AaHHbIX U3 apXMBOB OCYLLECTBISETCA MO 3anpocaM OT BHEL-
HUX YCTPOMCTB (KOMMblOTEP, aganTtep nepeHoca AaHHbix AMNA-01MY, KoH-
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Tponnep ACY 1 T.4.) Bo3MOXeH NpOCMOTPp apXMBOB AaHHbIX Ha XKW Ten-
nocyetymka. lepeyeHb napamMeTpoB apXMBHbIX AaHHbIX BbIBOAMMbIX Ha
akpaH XKW Tennocyétumka, MOXET He COOTBETCTBOBAaTb BbILUEU3NI0XEH-
HOMY.

2.3 XKW TennocyeTunka nmeet 2 CTpOKM No 16 CMMBOOB.

2.4 ConpoTuB/ieHNe Kaxxaoro NnposoAa YeTblpEXNpPOBOAHOMN IMHUWU CBS-
3u mexay BB n TC gonxHo 6biTb He 6onee 100 OM.

2.5 MakcuManbHasa anvHa nuHuii ceasmn mexay MNP v BB He pomxHa
npesbiwaTts 100 M.

2.6 ConpoTuBreHne Harpysku kaHana ansa nogknoderHuna AN (c yue-
TOM COMPOTUBNEHUS NUHUI CBA3K) — He 6onee 600 OM. [lonyckaeTcs uc-
MnoNb30BaHMe BHYTPEHHEro WCTOYHMKa MUTaHMS MNpuM AONYCTUMOM TOKe
Harpy3ku go 20 mA.

2.7 MakcumanbHas AIMHa IMHUK CBS3M NpU nepefaye AaHHbIX Mo UH-
Tepdelicy RS-232C - 15 meTpoB.

2.8 MakcumanbHas AnMHa NMHUK CBA3M NpW nepegade AaHHbIX NO WH-
Tepdericy RS-485(no 3aka3sy — ranbBaHopa3Bsa3aHHbI RS-485) npu wmc-
Mosib30BaHMN HE3KPAHUPOBAHHOW BUTOM Napbl HA ocHoBe nposoaa MILUB
0,35 - 1200 MeTpoB.

2.9 Ckopoctb o6bMeHa no wuHTepdency RS-232C MoxeT nNpuHMUMaTb
3HaveHnsa 600, 1200, 2400, 4800, 9600, 19200, 28800, 38400, 57600
6ut/cek, no wmnHtepdency RS-485 moryT 6biTb yCTaHOBMEHbI Takue xe
CKOpPOCTM, OAHAKO M3roToBUTENb rapaHTMpyeT paboTy TONbKO Ha CKOPO-
cTax 9600 n 19200 6uTt/cexk.

2.10 Peanun3oBaHa nepefaya M3MepeHHbIX 3HAaYEHNIN N apXnBa AaHHbIX
yepes3 kaHanbl ceten Internet, Ethernet, GSM, GPRS npu Hanuunm cooT-
BeTcTBYlOWwero obopyaosaHums.

2.11 MNutaHne NBB TennocyeTunka oCcyLecTBASIeTCa OT CeTU NnepeMeH-
HOro ToKa HanpsxeHuem oT 187 po 242 B, yactoton (50 £1) 'u.

2.12 NMoTtpebnsemas MowHoctb UBB He 6onee 10BA.
2.13 Bpems yctaHoBfeHus paboyero pexuma He 6onee 30 MuH.

2.14 Macca TennocyeTyMKa onpenensieTcsd 4YMCcioOM BXOAAWWUX B ero
coctaB WM mn mMaccon BbIUMCAUTENSA, He npeBbiwatowen 2 kr. Macca UM
yKasaHa B MX 3KCrJjlyaTauMOHHOMW AOKyMeHTauun. Macca MNP B 3aBucu-
MocTu oT [ly npuBeaeHa B Tabnuue 2.1.
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Tabnuua 2.1

Hanme- Macca, kr
HOBaHue AunameTp ycnosHoro npoxoaga MMP, Ay, MM

15 20 25 32 40 50 65 80 100 150
MNP, Nn - - 4,6 6,1 7,9 8,1 13,6 14,6 18,1 36,6
MPMNM 2,6 - 2,6 2,6 2,6 2,6 - - - -
MNPMH 2,7 - 5,6 6,6 7,9 8,1 - - - -
MPMH/P 1,9 2,1 2,3 - - - - - - -
BB 1,9

2.15 FabaputHble pasmepbl BB wn MMP npuBeaeHbl B TMPUJTOXE-
HUWN B.

2.16 Hanpsi>keHne WHAYCTpManbHbIX pagumonoMex, Co3jaBaeMblX Ter-
NIOCYETUYMKOM, He npeBbILLaeT  3Ha4YeHuM, YCTaHOBEHHbIX B
FOCT P 51318.22 ansa obopyaoBaHusa knacca b.

2.17 BB TennocyeTumka coOTBETCTBYET cTeneHu 3awmntbl IP54; MNP -
IP54 (no 3akasy - IP65 wunu IP68) no NOCT 14254. CreneHb 3awuTbl
BXOASWMX B KOMMAEKT Tennocyetumka UM, TC u AN ykasaHa B UX 3KC-
nayaTauuoHHOM AOKYMEHTaumu.

2.18 Mo cnocoby 3awmnTbl YesioBeka OT MOPaXXeHUS 3/TIEKTPUYECKUM TO-
koM MBB Tennocuetumka cooTBetTcTByeT knaccy II mo NOCT P 51350.
Knaccbl 3awmTbl UM yKkasaHbl B X 3KCN/yaTaulMOHHON AOKYMEHTauuu.

2.19 BB TennocueTumka yCTOMUYMB K BO3AENCTBUIO CUHYCOMAANbHbIX
Bnbpaumn yactoton 10+55 'y m amMnANTYAON CMELEHUS HUXE 4YacTOTbl
nepexoga 0,15 Mm.

2.20 TennocyeTynK B TPAHCNOPTHON Tape BblAEpXMBAET NpU NepeBo3-
Ke B 3aKpbITOM TpaHcnopTe (’Kesie3HOAOPOXHble BaroHbl, 3aKpbiTble aB-
TOMaLUWHbI, TPIOMbI CYA0B):

- BO34EeNCTBME TemnepaTypbl OT MMHyC 25 °C go ntoc 50 °C;

- BO3JeNCTBMEe OTHOCUTENbHOM BriaxHocTh (95+3)% npu TemnepaTtype

OKpyxatouwiero sosayxa ao 35°C;

- Bubpaumio no rpynne N2 NOCT 12997;

- yAapbl CO 3HauYeHWEeM yaapHOro yckopeHnus (nnkosoro) 98 m/cek? u

ONVTENBHOCTLIO yaapHOro mMmnynsca 16 mc, umcno ypapos 1000+10

ONS KaXXA0ro HanpasieHus.

2.21 TennocyeTyYnK YCTOMYMB K BO3LENCTBMIO BHELIHEr0 MAarHUTHOrO
nons C HanpsXeHHoCcTbio Ao 400 A/M.

2.22 TennocyeTynKk yCTOMYMB K AWHAMWYECKMM W3MEHEHUSM Hanps-
XKEHUA CeTU 3NEeKTPOonuTaHus Ans cTerneHn xectkoctm 1 no FOCT P
51317.4.11, KpuTepum KayecTBa PYHKUMOHMPOBAHUS A no
MOCT P 51317.4.11.
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2.23 TennocyeTuynmKk YCTOMYMB K HAHOCEKYHAHbIM WMMMYJIbCHbIM MOMe-
XaM crteneHn xectkoctm 3 no NOCT P 51317.4.4, kpuTepuii KayecTsa
dyHKUMoHMposaHusa A no NOCT P 51317.4.4.

2.24 TennoCcYeTuYnK YCTOMUYMB K MUKPOCEKYHAHbIM MMMYJ/IbCHbIM MOMe-
xaM 6onbLUoi 3Heprum ctenenun xectkoctn 2 no NOCT P 51317.4.5, kpu-
Tepuii kKadecTtsa PyHKUMoHuposaHusa A no OCT P 51317.4.5.

2.25 TennocyeTymK yCTOMYMB K PaAMoOYacTOTHOMY 3/1eKTPOMarHUTHOMY
MO0 CTEMEHM XKECTKOCTM 2 B Nosioce 4acTtoT oT 26 o 1000 MIy no NMOCT
P 51317.4.3, kputepuin KayectBa (QyHKUMOHMpoBaHua A no [OCT P
51317.4.5.

2.26 TennocyYeTumnK yCTOMUYMB K BO3AYLUHbIM 3/1EKTPOCTAaTUUYECKUM pa3-
psaam crteneHu xectkoctu 3 no NOCT P 51317.4.2. Kputepuih kayectBa
dyHKUMoHMpoBaHusa A no NOCT P 51317.4.11.

2.27 CpegHsast HapaboTka Ha OTKa3 Tenaocyetymka He meHee 50000
4yacos..

2.28 CpegHuii cpok cnyxbbl TensocyeTymka He MeHee 12 ner.

2.29 Pabouune ycnosus:

- TemnepaTypa okpyxatowen cpeabl oT +5 °C go +55 °C.

- OTHOCHMTenbHasa BNaXHOCTb Bo3ayxa — 40 95% npwu TemnepaType 40
30 °C.

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

2.30 TennoHocutenb gosnxeH coorBeTcTtBoBaTb CHwull 2.04.07-86. Ec-
nn copepxaHue npumecern (PeppoMarHUTHbIX BKAKOYEHWUIA) NpeBbiaeT
HOpMY, TO BO3MOXHO BbinMageHne ocagka Ha dyteposke MNP, 4TO B HEKO-
TOPbIX CAy4dasiXx MOXET NPUBECTU K CHUXKEHUIO TOYHOCTU U3MEPEHUA.
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3. MeTponoruyeckue xapakTepucTuku

3.1 Tennoc4yeTumk cooTBeTcTBYET knaccy B no NOCT P 51649. Mo 3a-
Kasy noTpebutenst TEnIOCYETUYMK W3rOTaBIMBAETCS COOTBETCTBYHOLWMM
knaccy C.

3.2 lnanasoHbl U3MEPEHUN pPacxonoB M3MEpPUTENbHbIX KaHasnoB Mpu-
BeAeHbl B Tabnuue 3.1.

Tabnuua 3.1
OnameTp ycnosHo- [JnanasoH namepeHumn
ro npoxoga MMMP, | HauMeHbwMA pacxoa, Hanbonbwunn pacxoa,
Oy, MM GH, M3/y GB, M3/y
15 0,015 (0,006) 6,0
25 0,04 (0,016) 16,0
32 0,075 (0,03) 30,0
40 0,1 (0,04) 40,0
50 0,15 (0,06) 60,0
80 0,4 (0,16) 160,0
100 0,75 (0,3) 300,0
150 1,25 (0,5 600,0
MpumeyvaHwne:

- B ckobkax ykasaHbl 3HauyeHus GH, KoTopble obecneumBatoTCs UHANBU-
AyanbHoO oTobpaHHbiMn TMIMP. XapakTepuctuka gonxHa 6biTb ykasaHa B
KapTe 3aKasa 1 corsiacosaHa C Npon3BoAUTESNEM.

3.3 Qnana3oH wu3MepeHui TemnepaTtypbl TennoHocutens ot 0 o
150 °C (ectb BapuaHT ucnonHenus MNMP go 90°C).

3.4 lnana3oH usMepeHuin pasHoCcTM TemMnepaTtyp ot 2 o 150 °C. Ona-
nasoH WM3MepeHWuli pasHOCTM TeMmnepaTyp KomrsektoM TC ykasaH B WX
3KCMlyaTauMOHHOM AOKYMEHTaLMN.

3.5 MNpepensbl gonyckaeMon abConOTHON MOrpewHoOCTU U3MEpUTENbHO-
ro KaHana temnepatypsl, °C: £(0,05+0,001-t), roe t - nsmepsiemass Tem-
nepaTtypa B rpagycax Llenbcus.

3.6 Bo3MOXHO coO3paHue rMporpaMMMpyeMbIX KaHanoB TeMmrepaTtypbl
(BMecTo nocnegHero KaHana M3MepeHus TemnepaTypbl B KaXAoW cucre-
Mme). lNporpamMmmmpyemble KaHasjbl CO34alTCA MONb30BATENEM B pexumme
«KoHpurypaumsa» o NnocTaHoOBKM npubopa Ha KOMMepYecKnin yyer.

3.7 MNpepenbl  AONYyCKaeMOW OTHOCUTENIbHOM MOrpewHoCcT U3Mepu-
TeNbHOro KaHana konu4yecrtsa Ten1oTbl Mo NOCT P 51649 He npeBblWaOT
3HAYeHWI, BbIYNCNEHHbIX N0 GopMynaM, NnpmeeaeHHbIM B Tabnuue 3.2.
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Tabnuua 3.2

Knacc dopMynbl ANS BbIYNCIEHUS NPeAENnoB A0MYyCKaeMoMn
OTHOCUTESIbHON NOrPeLHOCTU 8q max, Yo

npubopa

B 8 g max = £(3+4 At, /At+0,02Gs/G)

C S gmax = £(2+4 At /At+0,01Ge/G)

MpumeyaHunsa:

At - M3MepeHHas pa3HOCTb TeMnepaTyp Mexay noAakwwuMm u obpaTHbIM
Tpy6onposoaamu, °C;
G - “3MepeHHbIN 06bEMHbIN pacxod TenJaoHocuTens, M3/y

3.8 Mpepenbl gonyckaemMor OTHOCUTEsSIbHOW MOrpewHOCTU U3MepPeHUin
06beMHOro 1 MaccoBoro pacxoga, obbemMa M Maccbl TenJOHOCUTENS B Ka-
Hanax c lMNMNP He npeBbIWaloT 3Ha4YeHnI, yKasaHHbIX B Tabnuue 3.3.

Tabnuvua 3.3
Knacc [OnanasoH wun3amepe- | MNMpeaenbl 4ONyCKaeMOW OTHOCUTENbHOM
npubopa | HMNA norpewHocTn kaHanos ¢ MMP, g %,
B Gu<G<Gs +(1,5+0,01G/G)
C Gu<G<Gs +(0,8+0,004Gs/G)

3.9 Npepensl gonyckaemMon abcontoTHON NMOrpeLwHoOCTU U3MepUTENbHO-
ro kaHana c UM onpegenawTca norpewHocTeo UMM,

3.10 Anana3oH nsMepeHun gasnerHus ot 0 go 1,6 MMa (no 3akasy ao
2,5 MMNa). Onana3oH u3MeHeHus Tokosoro curHana ot ANA (0+5 wnm
420 mA).

3.11 MNpeaensbl gonyckaeMmow npuBedeHHoM norpewHoctn WBB npwm
npeobpa3oBaHnM CUTHANOB OT AaTYMKOB AasneHusa: 0,15 %.

3.12 MNpeaenbl AONYyCKAaeEMON OTHOCUTENIbHOW MOrpPELHOCTU N3MEepEHU
paBneHns (Npy HanMuMmn AaTymkoB n3bbiTouHOro gasneHus): £2,0 %.

3.13 MNpeaensbl AONyCKAaeEMON OTHOCUTENIbHOW MOrpPeLHOCTN N3MEepEHN
MHTepBanoB BpeMeHun: +£0,01%.

3.14 MNpeaenbl gonyckaeMmor npuBeAeHHOW norpewHocTn npeobpaso-
BaHUA W3MEpPeHHOro 3HayeHus BblbpaHHOro napameTpa B yHUUUMPO-
BaHHbIN curHan nocrosiHHoro Toka: £0,5 % (cm. ganee n. 9.7.5.1).

3.15 TennocuyeTuynk obecrneymBaeT UMepeHmne KaneHaapHoro BpeMeHu
C MHAMKauuei uncna, Mecaua, roga, 4acoB, MUHYT U CEKYHA.
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4, CocTaB Tennoc4yeéTymKa

4.1 Tennocyetumnk coctomnt ns BB n nogkntovaembix Kk Hemy MNP, UMM,
TC v ANAO. CxemaTmnyeckoe m3obpaxeHue TensocyeTynka NpmMBEAEHO Ha
puc. 4.1. LLTpnxoBON NUHMEN n306paxeHbl NNHUN CBA3N C U3MEpUTENb-
HbIMM NMpeobpa3oBaTenssMmn, HaanymMe KOTopbixX onpeaensieTcs Npu 3akase.

Puc. 4.1
K MBB TennocueTtymka B 3aBUCUMOCTU OT 3aKka3a MOryT 6biTb MOAK/O-
UeHbl:
- nnp 00 2 W,
- nn 00 2 W,
-TCn 0o 6 wr,
- ana no 4 wr.

4.2 B cocTaBe Tenaoc4eTymKa MCMNosib3YKTCSA 3/IeKTPOMarHUTHbIE npe-
obpasoBaTtenu pacxoaa tmnos: MPM n MPMM.

4.3 Tunbl UM, NnpuMeHseMbIX B COCTaBe TernaocyeTymka, npusBeieHbl B
Tabnuue 4.1. TennocueTtunkun knacca C komnnektytotcs WM, y KoTopbiX
npeaenbl JONYCKaeMOM OTHOCUTENbHON NOrpeLHOCTN N3MEepeHnsa pacxoaa
B Anana3oHe 0,04GB<G<GB He npesBblwakT 1%.
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Tabnuua 4.1

Tun npeobpasoBartens pacxona HoMep B N'ocpeecTtpe
Pacxogomepbl-CUYETUMKMN 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
B2MNC 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
BCXHga, 26164-03
BCTH 26405-04
WP-Dynamic 15820-07

4.4 Tunbl TC, KoTOpble MOTYT 6biTb MPUMEHEHbLI B COCTaBE TEMNJ0CYeT-
ymKa npmeeneHbl B Tabnuue 4.2

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

TCIMA 32089-06 TCn-pP 22557-02
TCNn -H 38959-08 TCNOT 36766-09
KTCMN - H 38878-08 KTCB 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 AW, koTopble MOryT 6biTb MPUMEHEeHbl B COCTaBe Tenso-
cyeTuymKa npmBeaeHbl B Tabnuue 4.3
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Tabnuua 4.3

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

5. YcTpoMcTBO M paboTa Tensoc4YéTumKa

5.1 TennocyeTunk SBASETCA MHOrOKaHalbHbIM, MHOroMyHKLMOHaNb-
HbIM MWKPOMPOLECCOPHbLIM YCTPOMUCTBOM CO BCTPOEHHBLIM LNDPOOYKBEH-
HbIM UHANKATOPOM.

5.2 UBb Tennocuyétunka obecneuymBaeT U3MEpPEHME aHasIoOroBbIX CUM-
Hanos ot MNP, TC n AWM, 4acTOTHO-UMMNYbCHbIX curHanos oT UM ¢ no-
cneaywowmmm o6paboTkon, HaKOMNEHUEM, XpPaHEHMEM, MHAUKaAUMEN Ha
XKW n Bblgaver Ha BHeLWHWE YCTPOWCTBA.

5.3 NpuHumn aerictemsa MMNP ocHOoBaH Ha SABNEHUU 3N1EKTPOMarHUTHOMN
MHAYKUMKN. Mpu ABUXEHUWM 3MEKTPOMNPOBOAHON XWMAKOCTM B MarHUTHOM
none mexay snektpogamu [MP Bo3HukaeT 3AC 3N1eKTPOMarHUTHOMU UH-
OYKUWK, NPONopLUMOHabHash CKOPOCTU TEUEHUS XKUAKOCTHU.

5.4 N3mepeHne TeMnepaTypbl TEMNJOHOCUTENS OCYLLECTBNAETCA MyTEM
M3MepeHUs nafeHus HanpshkeHus Ha TC npu npoTekaHun 4epes Hero
M3BECTHOro TOoKa. BO3MOXHO nporpamMmupoBaHue TemnepaTtypbl (BMeCTo
nocnefHero KaHana u3MepeHus TemnepaTypbl B KaXA0W CUCTeME).

5.5 IaMepeHne pasneHUst ocywecTBnsieTcs NyTéM WU3MEpPEeHUs CUibl
TOKa, nocTtynatwero ot ANA.
Bo3MoXHa nporpaMMHasi yCcTaHOBKa 3Ha4YeHW U3bbITOYHOro Aas-
nenHus B gmanasoHe 0-1,6 MMa.
MpepycMoTpeHa yCTaHOBKA AOMOBOPHbIX 3HAaYeHUI AaBneHusl, Ko-
TOopble 6ByAyT MHANUMPOBATLCS B C/y4dae obpbiBa MM KOPOTKOro 3aMblKa-
HUA B UENAX AaTYMKOB AABJIEHUS.

5.6 U3mMepeHHble nNapaMeTpbl MCMOMb3YIOTCA A/ BblYMCNEHUS Teno-
BOW 3HEpPrum, TEMJ0BON MOLWHOCTM, npoTeKkwero obbéma n Macchbl Tenao-
HocuTensa. BbluncneHHble 3HauYeHns BbIBOAATCS Ha XK.

5.7 Tennoc4yeTumk npeobpasyeTt (NMpuM HanAnM4yMM TOKOBOrO MOoAynsl) Te-
KyLWMin 06beMHbIN pacxoa nnu TemnepaTypy B CUrHaa MOCTOSIHHOro Toka
4+-20 mA (conpoTuBneHne Harpy3km He 6onee 500 Om). T[lapameTp
(G1+G4, t1+t6), npeobpasyemblil B TOKOBbIN CcurHasn, BbibupaeTtcs B pe-
Xunme «CepBUCHbIN>». [peaycMOTpeHa BO3MOXHOCTb YCTaHOBKU (DUKCUPO-
BAHHOIO 3HadeHus TOKOBOro curHana (pexwm 1) B AmanasoHe oT 4 Ao
20 mA c anckpeTHoCTbIO 1 mA.

5.8 VI3MepuTenbHbIN KaHan KonmM4yecTea TennoTbl Q TennocyeTumka co-
CTOUT M3 KaHana U3MepeHnsa pacxoda, ABYX KaHasloB U3MEpeHusa Temrne-
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paTypbl U ABYX KaHanoB M3MepeHWi u3bbITOYHOro AaBneHus. Boiumcne-
HMe Konm4yecTBa TensoTbl Q AN KaXXAoro U3MepuTenbHOro KaHana ocy-
wecTenseTca no popmyne:

T2
Q=JG- p(n—h,)-dr (3.1)
T1

roe G-o6beMHbIli pacxos TensoHocuTens B Tpybonposoae, Ha Ko-
TOpPOM YCTaHOBJIEH NEpPBUYHLII NpeobpasoBaTenb, M3/u;

pP-NNOTHOCTL TennoHocuTens B TpybonposBoae, Ha KOTOPOM ycTa-
HOBJ/IEH NEepPBUYHbLI NpeobpasoBaTtenb, Kr/m3;

hi-yaenbHas aHTanbnua TenaoHoCUTeNs B nogatowem TpybonpoBo-
ne, MBT-u/kr;

hy-yaenbHas aHTanbnms TennoHocuTensa B Tpybonposoae xX0noaHo-
ro sogocHabxeHuna (ana cucrem BC) mnn yaenbHas 3HTanbnus
TennoHocuTens obpatHoMm Tpybonposoae (AN CUCTEM OTOMAEHUSN),
MBT-u/kr;

T1,T2-BpeMs Hayana M KOHLUAa N3MEPEHNN COOTBETCTBEHHO, Y.

YaenoHasa sHTanenusa (h) n naoTHOCTb (p) TENSIOHOCUTENS BblUMC-
nsaetcsa no popmynam, yKkasaHHbIM B pekoMeHpaummn MU 2412-97.

5.9 TennocyeTtumk NO3BOJSET OPraHM30BbIBaTb y4YeT OAHOBPEMEHHO B
HECKONbKUX cucTemax TtennonotpebneHuna (TennocHabxeHus), Konuye-
CTBO KOTOPbIX OFPaHWU4YEHO YMCNOM M3MEpUTESNIbHbIX KaHanoB pacxoda u
TemnepaTypbl.

5.10 Ana kaxpon cuctembl TennonoTtpebneHus (TensocHabxeHus) B
pexuMe KOHpUrypnposaHusa BblbnpaeTca Tunoeas cxema ydyeta (cMm. Tab-
nnuy 5.3).
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5.11 YnpaBneHune paboToi TEMNOCYETUMKA OCYLLECTBISIETCS YeTbipbMS
KHOMKaMn, pacnosioXXeHHbIMM Ha nepeaHen naHenu (cM. puc. 5.1), u
KHOMKOW «CnyxebHas», pacronoXXeHHOM Ha nnaTte umdposon obpaboTkum
(cm. puc. B.1, MPUNOXEHUE B).

1P 54
-2V S0 H: TOVA R
Bxon B MeHIo il 0 BbIXOA Ha YpOBEHb
=2 150°C 5
o —

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

Mepexoa k cneayto-
LeMy OKHy BN1€eBO

(d

lMepexopn K cnenyto-
LeMy OKHYy BrMpaBo

Puc. 5.1

5.12 O cocTossHMKM TensocH4éTUMKa MOXHO CYAUTb MO COCTOSAHMUIO Tpex
CBETOAMOAOB, PacnosiOXKEHHbIX Ha naHenu ynpasneHus (cMm. puc. 5.1).
MuraHue 3eneHoro ceetoanona NpUMEpHoO pas B CEKYHAY CBMAETENbCTBY-
€T 0 HopManbHoM paboTe Tennocyétumka. MmraHue KpacHoro ceeToamoaa
CUrHanusmpyet o Hanmumn HC, HenpepbiBHOE CBeYeHne — 0 Hannumm TH.
XKenTtbin cBeTOAMOA CUTHANM3UPYET O nepegade AaHHbIX NO MHTepdency
RS-485.

5.13 Tennocuyétunk nmeeT cneayowme pexmmol paboTbl:

«PeXxum koHdurypupoBaHusi» — npegHasHadeH ans Bbibopa n ycTtaHoOB-
KW TENNOTEXHUYECKUX CXEM YyYeTa;

«Pabouunit» — B 3TOM pexuMe WHAULUPYIOTCS U3MEpEHHble U BblUMC-
JNIEHHbIE 3HAYEeHUs MapaMeTpoB CMCTEM TenaonoTpebneHus;

«CepBUCHbINY — TrMpegHasHadeH Ans MpocMOTpa M KOPPEKTUPOBKU
YCTQHOBOYHbIX MapaMeTpoB, NPOBEAEHUS MOBEPKN. [QOCTYN K pexxumy
BO3MOX>XEH TOJIbKO A0 NMOCTAaHOBKMW TerJiocyeTyuka Ha KoOMMepu4e-
CKUMA yuerT.

5.14 MNpu BKAKOYEHUM N BO BpeMs paboTbl TEN/IOCHETUYMK OCYLLECTBNS-
€T CaMOoAMarHoCTMKy € BbiBOAOM Ha XKW cumsona HC n (nnn) TH.

Pernctpmpyemble HC 1 nx cuMBonbl:

«GT» - pacxog, 6onblie NPOrpammHO YCTAaHOBIEHHOTO MAKCUMaJIbHO-
ro nopora;

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

«Atd» — pa3HOCTb TemnepaTyp MeHbLle MPOrpammHO YyCTaHOBIEHHOIO
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MWHWUMAJZIbHOTO nopora.

YcTtaHoBKa noporos An4d HC BbinonHseTca nonb3oBaTeNieM B pexunme
«CepBMWCHBbIN» [0 MOCTAHOBKM NpMbopa Ha KOMMEPUECKUIA yYerT.

Pernctpupyembie TH n ux cumBonbl:

- «T.H. BG1», «T.H. BG2» — 06pbIB 1M KOPOTKOE 3amblKaHWe B Lie-
nax Bo3by»kaeHuaA gatymkos pacxoga MNP (KaHanbl G1 v G2);

- «T.H. nTG1», «T.H. nTG2» — He 3anonHeH TpyboNpoBoA AATYNKOB
pacxoga MNP (kaHanbl G1 n G2);

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

- «T.H. K3 GX.» — KopoTKoe 3amMblkaHMe B Lenu AaTYMKOB pacxosa
NN (kaHanbl G3+G4);

- «T.H. tX» — 06pblB MM KOPOTKOE 3aMblKaHME B LENAX AATYMKOB
TemnepaTypbl.

nQVIMe‘-IaHI/Ie: X — HOMEpP U3MEepPUTESIbHOIo KaHana.

5.15 B cnyyae BO3HMKHOBEHUS TH cyeT ¢ HakomnjeHneM OCTaHaBIMBAETCS.
MaccoBble pacxoapbl 3aHYNATCS.

5.16 lNpu BO3HWMKHOBEHUM ABYX U 6onee HC 1 TH oAHOBpEMEHHO peru-
CTpUpyeTcs Kaxpaas M3 HuX. [pu 3TOM peructpaumsi BpemeHn paboTbl B
HC (TH) Bepetca TONbKO B OAHOM (MPUMOPUTETHOM) uHTerpatope (cMm.
Tabn. 5.1). Nopsaok paboTbl MHTErpaTOpPOB Ternsoc4YeTYMnKa NpuU pasnmu-
HbiX KOM6uHaumnax HC n TH npuseneH B Tabnuue E.1 (MPUJTOXEHUE E).

Tabnuua 5.1
Tun HCn TH T.H. GJ Gt At
Koa HC (TH), peructpu- | 4 1 2 3
pyeMmbiii B apxmee
Mpuoputer B pexume |1 2 3 4
OCTaHoBa cyeTa
Mpuvoputer B pexume |1 3 4 2
ocTaHoBa c4yeTta dT

5.17 PaccTtaHoBKa 3anaTbiX UM 4YMCIO pa3spsaos, MHAMUMPYEMbIX Ha XKW
npyv U3MepeHnn KONN4YeCTBa TeMoTbl, 06beMa M MacCbl TEMSIOHOCUTENS NpU-
BedeHbl B Tabnuue 5.2. [laBneHne TEenOHOCUTENS U3MEpPSeTCs C pa3psigHo-
CTbIO X.XX, TeMMepaTypa — XXX.XX, MTHOBEHHAs MOLLHOCTb — XX.XXXX
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Tabnuua 5.2

Gs, [M3/u]

Q [Mkan], [MBT-u], [FOX]

Vv [M*]; M [7]

.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
1000.0 - 2000.0

XXXXXX. XX

XXXXXXXXX . X

Tabnuua 5.3

Cxema yueTta

YcnoBHOe HaMMeHOoBaHue cxembl, pop-
MyJia pac4yeTa 3Heprum, permcrpumpye-
Mbie HC

&
e

Ropgsonttn |

Oﬁ%ﬂﬂiblu
Tpybonposog

«[MOJAYA>»

3akpblTas cuctema TennonoTpebneHuns
Cc npeobpasosaTeneM pacxoda Ha Mo-
fdatouwem Tpybonposoae

Q = M(h1 - h2)

GT, Gl, At

s

MogaoWwnia | (AT
TPyGonpoEos, | E
RATHbIN

06
Tpybonposog,

«OBPATKA»

3akpbiTag cuctema TenaonotpebneHus
c npeobpasoBateneM pacxoga Ha 06-
patHoM Tpy6onpoBoae

Q = M(h1 - h2)

GT, G, atl

Tpyb
rec

Tpybonpgoeo
XOHOAHOM BOALI

| «TYNMKOBAS MBC»

MBC 6e3 umpkynsumm
Q=M(h1-hx)

GT, Atd
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Cxema yueTta

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

2l tfp2lptivzv

s — " L3 o J jl'
Nopaowmia | : i
TPY! o['lpoacp,l "’I
OBpartHblii Tpybonpoeog

«MOJAYA+P>»

3aKkpbiTas cuctema TensonoTpebneHus
C KOHTpONnbHbIM  npeobpasoBaTenem
pacxofa Ha obpaTHoM Tpy6onpoBsoae

Q = M1(h1 - h2)

G1T, G2T, G1l, G2i, At

2]t [o2lpt Mz

«OBPATKA+P>»
3akpbiTag cuctema TennonotpebneHus
C KOHTpPOSbHbIM  npeobpasoBaTenem

[t2[t1[tx[p2[p1[px| [M1]m2]

Oﬁpa?l-lblh rpy60n'posop,

%
TpybonpoBoa X0N04HOH BOAbI

2 ir & \  oww
o a:buw i pacxoaa Ha obpaTtHoMm TpybonpoBoae
TPY! o['lpoacp,l "’I
= . ] Q = M2(hl1 - h2)
=
OﬁpaTwaiTpvﬁonpoaon G].T, GZT, Gl\l’, GZ*L, Ati’
«OTKPbITAA»

Cuctema TennonotpebneHns ¢ ot6opom
TenJoHOCUMTENS W MpUPaBHEHHblE K
HMM: TMpOMbIWJIEHHbIE NOTpebuTenu,
LUTM, noTtpebutenn c TensoBon Harpys-
Kon 6onee 2 Mkan/y). JoNnonHUTENbHbIE
BO3MOXHOCTW CMOTpUTE B lpunoxeHumn
K.

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

G1T, G2%, G1l, G2{, atl

(p] M

Tpy6onpoBog

«PACXOJOMEP»

N3MepeHne u perncrtpaumss o6beMHOro
WM MaccoBOIro pacxoioB.

GT, G,
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Cxema yueta

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

«MATNCTPAb»

Tpy6onpoBoa cuCTeMbI TEMOCHabxe-
HUS

Q=Mh

G, G{

«NCTOYHUK>»
NcTouHMK Tenna (KoTenbHas)

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

G1T, G2%, Gnt, G1l, G2{, Gn!, Atl

@2tilp2

Tpybonposog
]

LT

p1]tx] [Elll@@

IPV!OI‘IPDBDA XonogHoW BoAabl

«HCO»

HesaBucuMas cucteMa TensonoTpebne-
HUA

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

G171, G21, G1l, G2{, atl

e

Tpy6onposog,

«TEMMEPATYPA>»
TemnepaTtypa cpeaHeapudMeTUyeckas

t
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Cxema yueTta

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

TpY fon pOB(

Luprynay

[t2[t1[tx[p2[p1]px] MI1jM2]
1 I I

AOHHBIIA fpyﬁonpono,q
]

prEonponop, XONOAHOMW BOAbI

«'BC unpkynsauma»
UnpkynaumoHHasa cuctema NBC

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

G1T, G271

MNpuMeyaHuns u ycnoBHble 0603HaYeHUs:

i
-
r

I

t (t1, t2, tn, tx)

h (h1, h2, hn,
hx)

MNP (ecnu ncnonb3yTCs MHAYKUWOHHbIE KaHanbl 1 n 2);

mnn UM (ecnv ncnonb3yTcs YacTOTHO-UMMNYJIbCHbIE KaHasbl 3 1 4);

TC (OonyckaeTcs NporpaMMHasl yCTaHOBKa 3HayeHui tx, cm. n. 9.7.5; B
3ToM cnyyae TC Ha TpybonpoBoae XB (tx) He ycTaHaBnuBaeTcs.);

ana (3HayeHuns [aB/IEHUN HeobxoguMo ycTaHaBuBaThb
nporpaMMHoO, cM. n. 9.7.5. [In9 uaMepeHus JasfieHus Heobxoammo
yCTaHaBAMBaTb  AATYMKM, KOTOpble MOCTABASOTCA  TO/bKO MO
[OMOJIHUTENIbHOMY 3aKas3y);

TeMnepaTypa TenjoHOCUTeNs B COOTBETCTBYHOLEM Tpybonposoae
(BO3MOXHa nNporpaMMHas ycTaHoBKa tx);

SHTaNbNNA TENJIOHOCUTENA.

5.18 Cnucok napameTpos n HC, pernctpupyemMbix TENNOCHETYNKOM AN
Kaxxaol cxeMmbl yyeTa, npuBeaeH B Tabnuue 5.4.

Teniocqerymnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi. 21




Tabnuua 5.4

HaumeHoBaHue Peructpupyemble napametpbl Ten- | Peructpupyembie
CUCTEMbI noHocuTensa HC

Q, M1, G1, V1 Gt
«MOAAYA» t1, 12, t1-12, pl, p2 G At

Q, M1, G1,V1 Gt
«OBPATKA» {1, 12, (-2, pl, p2 Gl At
«TYMUKOBAA Q,M1,G1, V1
MBC» 1, tx, t1-tx, pl, px GT ad

Q, M1, M2, M3, G1, G2, G3, V1, V2, V3 c1t g2t
«HCO» t1, t2, tx, t1-t2, pl, p2, PX leL GZl« AtwL

12, tx, t1-t2, p2, px

Q, M1, M2, G1, G2, V1, V2 G1T G2t
«MOOAYA+P» {1, 12, (-2, pl, p2 G1d G2l Atd

Q, M1, M2, G1, G2, V1, V2
«BC umMpkynsaums» T 12, x, pL, p2, px G1t G2t

Q, M1, M2, G1, G2, V1, V2 G1T G2t
«OTKPBITAA» t1, 2, tx, t1-12, p1, p2, px G1 G2l At

Q, M1, M2, M3, G1, G2, G3,V1,V2,V3 G1T G271 a3t
«MCTOHHK> 11, 12, x, t1-12, p1, p2, px Gl G2l G3!l atl

Q, M1, M2, G1, G2, V1, V2 G1T G2t
«OBPATKA+P» 11, 12, -2, pl, p2 G1d G2d Atd
«TEMMNEPATYPA» |t

M, G,V ct
«PACXOOOMEP» ) Gl
«MATUCTPANby» |2M.G.V Gt

t,p GY

3HayeHns noporos ans HC, yCTaHaBNMBaEMbI€ Ha NpeanpuaTun-n3rotoeuTene no

YMONYaHUIO:

Gt Git, G2t g3t = Gs
Gl, G, G2, G3! = GH

At} = AtH (2 °C)

5.19 B TennocyeTymke MMeEeTcss BO3MOXHOCTb OCTAaHOBa cyeTa B Ntoboi
M3 cuctem. MNpn 3TOM OCTaHaBAMBAKOTCA BCE UHTErpaTopbl CUCTEMbI, KPO-

me Tp.

6. Mepbl 6e3onacHocTH

6.1 VICTOYHMKOM OMACHOCTU MpPU MOHTa)Xe M 3KCcnayaTaumm TenaocyeT-

YMKa ABNAKTCA:

- ceTeBOe HanpsxeHue (Ao 242 B);

- paBneHue xuakoctm B Tpybonposoaax (ao 2,5 MMa);
- TemnepaTypa Xuakoctm n tpybonposoga (no 150 °C).
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6.2 Be3onacHOCTb 3KCMnyaTauum npubopa obecneunBaeTcs:
- M30M1AUMEll SNEKTPUYECKMX ULenel COCTaBHbIX YyacTeil Tenno-
cyeTuMKa;

- HanéxHbIM 3a3emneHuem UrMl;
- npo4vHocTbio kopnyca MNP, UM n 3awnTHbIX rnnbe3 TC;
- repmMeTnyHocTbio coeanHenus MMP n UM c Tpybonposoaom;

6.3 Mpw akcnnyaTaumMmn TensocyeTynka Heobxoanmo cobnogaTtb obwmne
TpeboBaHmnsa 6e3o0nacHOCTU:
- 3anpellaeTcs aKcnayaTauma npubopa co CHATOM KPbILWKOW;

- 3anpewaetca gemoHTuposaTtb MNP vnun UM 40 NOAHOro CHATUA
AaBneHus B Tpybonposoge.

- nepen nposeneHuem paboTt Heobxoammo ybeauTbca B TOM, 4TO
Ha TpybonpoBoae OTCYTCTBYET OMacHOe AN XXMU3HM Hanpsxe-
Hue.

6.4 MpK yCTaHOBKE W MOHTaXe TennocyeTynka Heobxoammo cobnto-
patb TpebosaHma TOCT 12.3.003, NOCT 12.3.032, TOCT 12.3.036, a
TakKXXe npaBwui No)apHoi 6e30nacHOCTN N TEXHUKK 6e30MacHOCTHU.

6.5 MNMpw skcnnyatauum Heobxoanmo cobnoaath «lpaBuna ycTpomncTea
3N1eKTPoyCTaHoBOK», «[lpaBunia TexHWKn 6e30nacHoOCTU Mpu sKcnayaTa-
LMW 3NneKTpoycTaHoBOK» M «Oblwune npasBuna noxapHorn 6e3onacHOCTU
ONS NPOMbILWIEHHbIX NMPeanpuUaTUn».

6.6 MNpun 0bHapyXeHN BHELIHUX NOBpeXAaeHui npubopa nnm ceTeBomn
NpoBOAKWU creAyeT OTKIUYUTb TEMOCYETUYMK OT CETU A0 BbIICHEHUS NpU-
YMH HEMCNPABHOCTU CNELManMCTOM MO PEMOHTY.

6.7 3anpellaeTcs yCTaHOBKa M 3KChniyaTauus npubopa B MNoxapo-
OMacHbIX 1 B3PbIBOOMACHbIX 30HAX BCEX KNACCOB.

6.8 [ins TyweHna noxapa, Npy BO3ropaHnu TenJ0CcYeTUYMKa, pa3peLla-
€TCS MCMNosIb30BaTb TOJSIbKO Yr/E€KUCOTHbIE OrHeTywutenu tuna QY-2,
Oy-5, Oy-10 v ap.

7. MoHTax

MoOHTaXx TensiocyeTyYMKa OCYLLECTB/ISIETCS B COOTBETCTBUM C «MHCTPYK-
umMa  No  MOHTaxy Tennocyetunmkos TOM-104, T>BM-106», 3C
99556332.002.000 UM.

8. MoparoTtoBka k pa6oTte

8.1 MNpoBepuTb NPaBUIbHOCTb MOHTa)a 3/EKTPUYECKMX Lienel B COOT-
BETCTBMM C 3/IEKTPUYECKON CXEMOW MOAKMIOUYEHMS, MNPUBEAEHHON Ha
puc.B.2 (MPUIOXEHWE B).
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8.2 MnoTHO 3aKpbITb KPbIWKK KNeMMHbIX kopobok MNP, UM, TC v ANA.

8.3 YcTaHOBUTb Ha MeCcTO nepeaHtoto naHesnb BB M NAOTHO 3aBUHTUTDL
60nTbl KpenneHnsa nepegHen naHenu Kk kopnycy VBB.

8.4 MNopaTb pacxoa TennoHocuTens nog paboymm gasneHveM n npose-
pUTb repMeTUYHOCTb coeanHeHus MNP, UM, 3aWwmnTHbIX MMab3 TepMonpe-
obpasoBatenen n U4 c tpybonposoaoM. Teub M NpocadynBaHWe He fA0-
nyckarTcs.

8.5 BKNOUMTb NUTaHME TensocdeTymka. Y6eamnTbcs, 4YTo Mocse BKtO-
YeHMa NMUTaHWUS BKOUYMIACch NoacBeTka nmHamkatopa n Ha XKW vHanum-
pPYIOTCH 3HAUYEHUS TEKYyLLEen AaTbl U BPEMEHW.

8.6 MpoBepuUTb MNpaBUAbHOCTb YCTAaHOBKW MpOrpaMMmMpyeMbiX Mapa-
METPOB, OTCYTCTBME HELWTATHbIX CUTyauUl U TEXHUUECKUX HEUCMpPaBHO-
cTen.

8.7 Y6eauTbCcsa B MHAMKaUMM U3MePsiEMbIX MapaMeTpoB — pacxoaa (G),
TemnepaTypsbl (t), sasneHuns (p).

9. MNopsapgok paboTbl

K paboTe gonyckaeTcs TENAOCYETUYMK, HE MMEIOLMA NOBPEXAEHUN CO-
CTaBHbIX YacTel, HapyLweHns naoMb 1 NoAroToBNEHHLIN K paboTe B COOT-
BETCTBMW C pa3fenoM 8 HacTosLlero pykoBoACTBa.

9.1 ObLwume cBeageHUA

9.1.1 NMonb3oBaTenbckoe MeH npubopa YCJOBHO pas3gesneHo Ha
ypOBHW. MNpun BKAOUYEHUN NpUHOP HaxoaAUTCS B NepBOM (BEPXHEM) YpPOBHe
M MHAMUMPYET TeKyLline BpeMs u gaTy.

9.1.2 YnpaBneHne paboToi TeNNOCUYETUMKA OCYLLECTBISIETCS C MOMO-
b0 KHOMOK, Ha3Ha4yeHne KOTopbIX onncaHo B T1abn. 9.1

Tabnuua 9.1

0O603HaueHne | HammeHoBaHue
\ «BNEBO» Mepexoa Mexay OKHaMuM MeHK B npepe-
nlaXx OAHOro YPOBHSl, M3MeHeHue napa-

«BMpaBo» MeTpa.

Bxoa B MeH napamMeTpoB WM HacTpoek

OcHOBHO€e (pyHKLMOHAJ/IbHOEe Ha3Ha-
yeHue

«BX0A» ~
BbI6PAHHON CMCTEMbI TEMIOCHA6XEHMS.
= BbIXo4 Ha ypoBeHb BBepX U3 noboro me-
[ «BbIXOA»
HIO.
AKTUBALMSA peXuMa M3MeHeHUsl napameT-
«cnyxebHas» pa
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9.1.3 Tennoc4Y€TUNK UMeeT YeTblipe pexmnma paboTbl:
«Pexum koHdurypupoBaHusi» — npegHasHayeH ansa Bbibopa u ycra-
HOBKMW TEM/I0TEXHUYECKMX CXeM yuyeTa (cM. Tabnuuy 5.3).

«Pabouyun» - B 3TOM pexumMe NHAULMPYIOTCA U3MEPEHHbIE N BblYUC-
NeHHble 3Ha4YeHMs NnapamMeTpoB CUCTEM TennonoTpebneHus;

«CepBUCHBIN» — MpeAHa3HauyeH Ans NpocMoTpa U KOPPEKTUPOBKM
YCTaHOBOUYHbIX MapaMeTPoB TEMMOCUYETUMKA U NPOBEAEHUS NMOBEPKMU.

9.2 OnucaHue «Pexnma KOHUrypupoBaH1a»

9.2.1 lna Bxoga B «PexuM KOH(UrypmpoBaHus» HeobxoAMMO npwm
BKINO4YeHUU Tennoc4yeTyuka B CeTb yaAepXuBaTb Ha)XaTomn KHONKY «cny)KeG-
HasaA».

9.2.2 MNopanok nepexofa Mexay OKHamum B «Pexume KOHPUrypupo-
BaHUS» n306paxx€H Ha puc. 9.1. Bbibop KonMyecTBa CUCTEM M TUMA KaX-
[OWN CUCTEMbI OCYLLECTBAAETCS NMPM NMOMOLLM KHOMOK «BMpPaBO» UM «Be-
BO», Mepexos K cneaytouen cmcteme — KHOMKOW «Bxoa». Bbixoa us «Pe-
XUMa KOHMUrypupoBaHus» 6e3 3anmcm KOHdUrypauum — KHOMKOW <«Bbl-
Xon4>».
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Temnepatypa

Pacxopomep

IMardcTpan

i1

OSpaTua

Tynmkosan MBC

Obpamwa+?

OTKpLITaA

METOUHMK

i Eﬂ-%ll-l

()
Buifop $uaneckore wanana }

TEMNEDATYRG! M 387 EHIA
= yaeau-enme Ne
o] ymenbLIEHE N

[

Pewmm «PaBounis

Puc. 9.1

MpuMmeyaHusa:

Ecnn Tpebyetca Bectn yueTt no cxeme «MctouHmk», «HCO», «OTKpbITas»,
TO NMpW KOH(PUIypUpoBaHUM 3Ta CXeMa [AOJIKHA YCTaHaBAIMBATbLCA NepPBOW;
Mpy KOHOUrypMpoBaHUKN ABYXMOTOUHbIX cucTteM («OTkpbiTas», «BC ump-
Kynsauusa») cneayeT yumTbiBaTb TO, YTO KaHasbl U3MepeHns pacxoaa B no-
pawooueMm n obpatHoMm TpybonpoBoaax OAHON CUCTEMbI AOSXKHbI 6bITb NM60
06a nHAYKUNOHHbIe, NMb60 06a YaCTOTHO-MMMY/IbCHbIE;

CnenyeTt uMeTb B BUAY, YTO YMC/IO KaHANOB U3MEPEHNS pacxoda He MOXeT
npeebiWwaTb 4, @ YNCNIO KAHANIOB U3MEpPEHUs TeMnepaTypbl HE MOXET npe-
BbllWaTh 6.

Mpwn 3anucn KoHGUrypaummn apxme n nHTerpaTopbl npubopa obHynsoTCS.
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9.3 OnucaHune pexuma «Pabouniny

9.3.1 Mpu BKAOYEHMN TEMNOCYHETYMK aBTOMaTMUECKN yCTaHaBIMBaEeT-
cs B pexum "Pabounii" u npu otcytctBum HC u (unn) TH HaumHaeT pac-
YeT M HaKOoMJIeHMe CyYMMapHbIM UTOFOM KOIMYECTBa TeMoTbl MO BCEM CU-
cTemam.

9.3.2 Pexum "Paboumin" npepHasHayeH ANS MHAMKALMW NapaMeTpoB
cucTeM TensiocHabxeHus. B pexume "Paboumin" MOXHO Takxe MpOCMOT-
peTb TeKkyuee BpeMs, BpeMsi HapaboTku MO KaXaoW cuctemMe, BpeMeHa
paboTbl nNpu BO3HMKHOBeHMM HC B cuctemax TennocHabxeHus u apxus
perncTpupyemMbix napaMeTposB.

9.3.3 MNepexoa OT OAHOrMO WMHAMUMPYEMOrO napamMeTpa K Apyromy
OCYLLEeCTB/SIETCS paBHOMpPaBHO B 06€ CTOPOHbI MOCPEACTBOM HaXaTus
KHOMOK «BMpaBO» WM <«BJIeBO», Mepexos K oTobpaxeHuio napameTpoB
KOHKPETHOW CUCTEMbI — KHOMKOM «BXO0A4>», BbIXO4 U3 pexumMma npocMoTpa
napamMeTpoB CUCTEMbl — KHOMKOW «BbIXO4>».

9.3.4 YcTaHOBKa TeKyLlero BpeMeHu 1 AaThbl:

YMEHbLIEHWE YBENUYEHKE

< = =

Bpems  uwuwmmicc | <=+ |Bpema  uuimmicc

Oata an/mam/frr " |pata an/mm/fre
Y [!]

Bpema  44:mm:cc
Nata an/mm/rr

S

.
Bpema  yuimam:cc __..] Bpema  uu:mm:ce

Nata an/mmfrre| Nata an/mm/rr

9.3.5 MNopsiaok nepexoga Mexay OKHaMu pexumma «Pabounii» n306-
paxéH Ha puc. 9.2.
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Bpema 4u:mm:cc E

Nata  aafmm/rr \
\‘ CHUCTEMA 1 IEI

\

KaHan ceazmn XIRKMXXX
XAKAX k )
CUCTEMA 2 IE'__
OO0 g
CHCTEMA N
HHOOOOXK
[« " 1YPOBEHD
L H
¥ ’
E t Mapamempes! cucmemo & E]
__,_,‘--‘-'""'__'_-E i

© 2VPOBEMb |} !

CyTOuUHBIA apKmB

YacoBoi apxue |-+ = MecAdHbIA apxue

/ /
JanHbie Ha 24:00 LaHHbIE Ha Y4:Mm

L
JanHeie Ha 24:00

JanHble Ha 24:00 [JaHHble Ha (44-1):mm
(an = 1)/mm/rr aa/mmfrr
| Dawweiena24:00 © | " Darnbie Ha (us-n):mm | " Panrble a 24:00
(@] : (ma-nifmwir oG] AamwIr G (aas )/
fpocmomp Mpocmomp fpocmomp
™ CYMOYHO20 apxusa ™ uacosozo apxusa ™| mecaurozo apxuea
3 YPOBEHB

Puc. 9.2 Pexxum «Pabouunin»
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9.3.6 MNMopsaok nepexofa Mexay OKHamMy MNpu MpoOCMOTpe CYTOYHOro
apxuBa n306paxéH Ha puc. 9.2a. NpocMOTp MECAYHOro apxmea aHanoru-

YeH, 3a UCK/IKOYEHMEM TOro, 4YTO B MECAYHOM apxXmBe TEMNEPATYPHbI

BbIYNCNAKTCA U ANd NPpOCMOTPpa HE BbIBOAATCA.

JavHele Ha 24:00
an/mm/rr

o]

E 3Heprua Q MBT*y |E]

/ X XXXRXX \
TR S

iTemnepatypa tx | Macca M1 T

: HHH XK "CE X XKXXXX
smmeee / Macca M2 T
ETeMﬂepawpa t2ci XX000CK
: HxK.xx "Cl /

,......X. ................ O6vem V1 I

ETQMHQPHTYPE t1 E KO0

' wexx °CE

"""""""""""" ~__|OBrem V2 m’ /

KOO

Puc. 9.2a lNpocMoTp apxmBa No cyTkaM, Mecsuam

DNaHHBIE HA 44:MM

anfmam/rr
=
Y

3Heprua Q MBT*y
/E" X KHAK {

Bo3HWKWKE OWKHBKK Macca M1 T
e HHXNHXX
Temnepatypa tx \ Macca M2 T
XXX.X% “C [ | HXXHHAN
\ \ ' /
Temnepatypa t2 \ OBbvem V1 wm
xoexx °C HXAKNHK
TemnepaTtypa tl O6wem V2 M
axxxx "C HHKHK

Puc. 9.26 MpocMoTp apxuBa No yacam
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9.4 OkHa pexuma «Pabouni» 1-ro ypoBHsA

Bpemsa y4:mm:cc

Tekywume Bpemsa 1 gaTta.

Oata po/mm/rr
CUCTEMA N MopsiakoBbiii HoOMep cucteMbl (N) M HauMMeHoBaHue
XXXXXXXX]

CUCTEMA N oTkn
XXXXXXXX]

npUMeHsaeMoln B cuctemMe cxembl ydyeta («Temnepary-
pa», «<Pacxogomep», «Maructpanb», «lopgaya», «Obpat-
ka», «TynukoBas [IBC», «lopa4a+P», «O6paTtka+P»,
«OTKpbITasa», «F'BC unpkynaumsay, «McTouyHuk», «kHCO»).
OTKJ1 oTtobpaxkaeTcs, ecnn cMcteMa OTKJIlOUEeHa

KaHan cBsasn
XXXXX|

AKTUBHbIM KaHan cBa3n (RS-232C wnm RS-485), us-
MEHSeTCsS Npu MOMOLKM KHOMKKW «BXoA». lNpu oTCyT-
CTBUM OOMeHa AaHHbIMKM B TeyeHun 60 cek, KaHan
CBS13M aBTOMaTMUYECKN U3MEHSAETCS Ha YCTaHOBJIEHHbIN
B pexume «CepBUCHbIN».,

9.5 OkHa pexuma «Pabouni» 2-ro ypoBHs

SHeprusa Q MBT*y | Konnuectso Tennoson 3Heprun, [MBT-u, F'kan, Fok],
X.XXXXxX noTpebneHHorn cucremonn N, eaMHULbI U3MEPEHUS SHEpP-
MMM yCTaHaBMBAKOTCA B MeH <«Obwme HacTponku
npubopa»
Macca M1 T
0000 Macca TennoHocuTens € HapacTaloLlmMM UTOMOM B CU-
cteMe N, usmepsiemasi B TOHHax.
Macca M2 T
oxxxxxx B ClydYae, Koraa B CMCTEME HECKOJIbKO AATYMKOB pac-
" 3 Xx04a, Macca TenJIoHOCUTENs CUMTAETCs OTAEeNbHO Mo
acca T | kaxnoMy n3 HuMx (Macca M1, Macca M2, Macca M3)
XL XXXXXX]
O6bem V1 m3 | ObbeM TensoHOCUTENs C HapacTalowMM WUTOroMm, u3-
XXXXXXX | MepSiEMbIN B M3,
O6bem V2 m3
ook | B C/lydae, Koraa B CUCTEME HECKOJIbKO KaHasioB W3-
MepeHust pacxopa, o6beM TennoHoCUTens CYMTaeTcs
Obvem V3 M3 | oTAenbHO No KaxaoMy u3 Hux (V, V1, V2, V3).
X XXXXXX
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Macca M1 T

Macca TennoHocuTens € HapacTalowuM UTOrom, Mu3-

Maccoseblili pacxon

X XXXXXX
MepsieMasi B TOHHax.
Macca M2 T| B cnyyae, Koraa B CUCTEME HECKOJIbKO KaHasIoB W3-
X.XXXXXX | MepeHusi pacxoAa, Macca TenJIoOHOCUTeNs n3MepsieTcs
Macca M3 7] OTAENbHO MO KaXAoMYy W3 HUX (M, M1, M2, M3).
X XXXXXX
MaccoBblli pacxond TenJIoOHOCUTENs, WU3MepSIEMbIA B
Gl XXX TNy,
G2 X.XXXX T/™

B cnyuyae, koraa B CUCTEME HECKOJIbKO KaHasoB W3-
MepeHUs pacxona, pacxos TenJIOHOCUTENS U3MepseT-

OGbeMHbI pacxos

G3 XXXXX T/4 | €S OTAENbHO NO KaxaoMy u3 Hux (G, G1, G2, G3).
O6beMHbIN pacxon TensioHocuTensa B cucteme N, ms-

Gl xxxxx MM | mepsiemblii B M3y,

G2 xxxxx M3y

B cnyyae, koraa B CUCTEME HECKOJIbKO KaHasnoB W3-
MepeHUs pacxoda, pacxon TEMOHOCUTENS cYMTaeTcs

G3  xxxxx M3y | OTAENbHO MO KaxaoMy u3 Hux (G, G1, G2, G3).
TemnepaTypa

t1 XXX °C | TemnepaTypa TennoHocutens B °C. (Bo3MoxHa npo-
TeMnepaTypa rpaMMHas ycTaHoBKa TeMnepaTypbl 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

PasH. TemMnepaTtyp

PasHocTb TemnepaTyp Mexay nogawwmnm n obpaTHbIM

t1-t2 X.xx °C | tpy6onpoBosamu, nsamepsiemas B °C

Pa3H. TemnepaTyp | PasHOCTb TemnepaTyp Mexay nopatowmm Tpybonpo-

t1-tx X.xx °C| BogOM M TpybonpoBOAOM XOJIOAHONM BOAbI, U3Mepsie-
Mmas B °C.

1 JaBneHwve !

:_pl X.xxx MlMa !

'—51“:::)(:):(;;7\4:5;7 [aBneHne TennoHocutensl, namepsemoe B Mla. (Bos-

! .

| p2 <.xxX MMa | MOXHa nporpaMMHas ycTaHOBKa AaBNeHus B npeae-

Fe=============i nax oT 0 go 2,5 MMNa, cM. pexum «HacTporikn»).

1 AaBneHuve !

! px X XXX MI'Ia:

Tpab u4:mMM | Bpemsi paboTbl n Bpema HapaboTku (Bpemsi paboTbl

THapab 44:MM | 6e3 HC u TH) npmubopa B 4yacax n MUHyTax.
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Bpems B ownbke
Tou. H4:MM | Tow - BpeMsi paboTbl Nnpubopa npu Hannumm TH;

Bpems B owmnbke | T: Atd - Bpemsi paboTbl npubopa npu HC At < At
Tow.Atd y4y:MM

TGT 4MM | T:GT - Bpems pa6oTbl npu6opa npu HC G> GT.
TGl MM | T:GJ - Bpems paboTbl npubopa npu HC G> G.
Bpewmst B oLumbke Mpw BbINYCKe U3 NPOU3BOACTBA YCTAHABNWUBAIOTCA 3HAYEHUs!
TG1 amm | GT=GB, G{=GH.

Nuankauma cumBonoB HC n TH B cucteme N:

OwWwmnbKM «GTy», «Gl», «G1Ty», «Gll», «G2%T», «G2{», «G3T», «G3!»,
XXXXXXXXXXXXXXX | «Atd», «T.H. 06pGxX.», «T.H. K3 Gx.», «T.H. tx»,

«T.H. BG1», «T.H. BG2», «T.H. nTG1», «T.H. nTG2», rae X
— HOMep U3MepUTENbHOro KaHana.

Apxvs
MpoCMOTp CYTOYHOr0, YaCoOBOr0 U MECAYHOro apxmBoOB

9.6 OkHa pexuma «Pabounin» 3-ro ypoBHs

NaHHble Ha 24:00 | Beibop AHA 4NA NPOCMOTpa CYTOYHOro apxuBa Wau
an/mm/rr Mecsua 4719 NpoCMOTpa MECAYHOro apxmea

[aHHble Ha 4Y4y:MM

A8/ MM/ Bbi6op yaca Ana NpocMoTpa YacoBOro apxuea

9.6.1 MNopaaok nepexoaa Mexay OKHamu B pexume «Pabounin» ang
Kaxkaon cxembl npuBeneH Ha puc. I.1-I.11, NPUNTOXEHUE T.

9.7 OnucaHue pexuma «CepBUCHbIN»

9.7.1 Ana Bxoga B pexuMm paboTbl Tennocyetymka «CepBUCHbIN»
Heobxo0aMMO, Haxopsicb B SlO60M MeHIO pexuma «Pabounn», ogHOBpe-
MEHHO Ha)XkaTb KHOMKMW «BJIEBO» WU <«BnpasBo>. [MopsfoK nepexoaa
Mexay OKHamu B pexunme «CepBUCHbIN» n306pakéH Ha puc. 9.3.

9.7.2 3HayeHNs MapaMeTpoB HACTPOEK, yCTaHaBMBAEMbIX Ha npea-
NPUATUU-U3rOTOBUTESE MO YMONYAHUIO, MOAYEPKHYTHI.

9.7.3 AnAa koppeKkuun napametTpa Heob6xoanMo:
a) Mpwn noMoLWwmM KHOMOK «BMNpaBO» WK «BsIeBO» BblIbpaTb KOpPpPEKTU-
pyeMmblii napaMeTp;
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b) HaxaTb kHOMKy «cnyxebHas»* (Npy 3TOM KOppeKTUpyeMblii na-
paMeTp Ha4yHeT MuraTb);

c) Mpu NOMOLWM KHOMOK «BMPaBO» WAW «BNEBO», U3MEHUTb 3Hauye-
HWe napameTpa (418 aKTUBaLMKU pexnMa YCKOPEHHOrO0 WU3MEHEeHUs
HYXXHO AOMOJSIHUTENbHO HaXaTb KHOMKY «BBOA»);

d) MoBTOPHO HaxaTb KHOMKY «CcnyxebHasa».
9.7.4 KoppeKum1si HEKOTOpbIX NapaMeTpoB HeAOoCTyNHa Ans Nonb3oBa-

Tensd. 3HayeHusa 3TUX MapaMeTpoB YCTaHaB/MBAKTCA Ha MpeanpuaTuu-
Nn3roToBuTeENE NpU BblNyYCKE U3 NponsBoaCcTBa.

| Pesim «Pabouniis

fo= =

TICMA-104  vxx = AYPOBEHL

Pewum #CepaMCHBIND ks
X0k _\
OfLMe HaCTPOHUKK
™
\
I\ } Hactpoiikm
\._ HIM. KAHANOR
MNosepra Mapametpe CUCT. 1
§ apmnan|  p— EEesssss——— i
H3M.  HaHanos Cepaunc :napame'rpu CHCT. N WIEKNHM N
——
— XG0 |
.............. N
T@ £l = = = £} £
" ¥ hJ Y kL,
Gl HOHHNEX M_’,l’q QuucTuTte apxue || Tun exonos G: Twn exogoe G: Tun TCM: woon ||Agpec s ceT: xxx
G2 HAHKKRK MM OO OO0 HRIHN OGN WHrepdedc:  xxx
[ [ "
= =N 2B2Et sEEt ,Est
QuucTaT: apxis i Mapamemper Mapamempb!
HHTEMPATOPL! pa. P P P o

R
Wamepwt. HaHansl HamepuT. Kanane! Oreeyna Gl v G2 || Tokossii seinog: xx
Gowe  Twx pood || G toor poo oM T

5 ¥POBEHE

Puc. 9.3 Pexxnm «CepBUCHbIN>»

* AN aKTMBauUMKM pexuMma U3MeHeHus napameTpoB «Agpec B cetu», «UHTep-
cpeiic» N «CKkopocTb o6MeHa» CrielyeT BOCMNO/1b30BaTbCsl KHOMKOWN «BXOA>»
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9.7.5 OnncaHune OKOH pexuMa « CepBUCHbIN »

9.7.5.1

O6uwjue Hacmpoliku npubopa:

Appec B ceTu: xx
MHTepdenc: Xxxxx

YctaHoBKa agpeca npubopa (1-99) B cetn RS-485 u
Tuna akTMBHOro nHTepderca (RS-232C nnu RS-485).

CkopocCTb 06MeHa:
XXXXX

YcTtaHOBKa CKOpocTM obmeHa npubopa C BHEWHWUMMU
ycTponctBaMmm (NpuHUMaeT 3HayeHus u3 psiga 600,
1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400,
57600 6uT/Ccek)

En.mam. Q:  xxxx

MHankaums V: xxx

YcTaHOBKa eAuHWUL W3MEepeHuss KoauyecTBa Tenna
[MBT-y, [kan, FAx] v nHaMkaumm obbemMa M 06BbEMHOIO
pacxoaa (aal/Her). B cnydae yCTaHOBKM
«NHaukaums V: HeT», B pexnme «Pabounin» He 6yayT
oTobpaxaTbca 3HadyeHuMs o06beMHOro pacxoga u
HaKOMJIEHHOro 06beMa TenoHoCUTENS

NHAaMKkaums p: Xxx

YcTaHOBKa Hanmyug MHANKaUnn 3HAUYEeHUN AaBneHumnsa
(aalner)

CymmaTop Q: XXX
Q=£XEXEXEX

SHeprua Q MBT*y
X XXXXXX

Hanunuune B pexxume «Paboumnii» okHa

Mpu BBOAE hOopMynbl ANt pacyeTa CyMMapHOW 3Hep-
rMn NO HECKOJIbKMM CUCTeEMaM B BEpPXHEN CTpoke 6y-
aet otobpaxaTtbcsa Cymmatop Q: ga. DnemeHTbl dop-
MYyJibl MPUHUMAIOT 3HAYEHUS !

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

«_ _>» — He yynTblBaeTCs;

«X>» — HOMEpP CUCTEMbI

OTyeTHOE Yncno:
XX

Yncno mecsiua, Ha koTopoe 6yaeT dopmMmpoBaTbCs
3anncb B Mecs4yHoM apxuse (HeT, 01-28).

Mpn ycTaHoBKE «HeT» MeCsYHbll apxue ¢OpPMUpPO-
BaTbCS He byaeT

ITOKOBbI BbIXOA: XX

Beibop napameTpa, npeobpasyemMoro B TOKOBbIN CUT-
Han 4-20mA. Bbibupaetca u3 psga: «pacxop kaHana
N» (N=G1...G4), «1emnep. kaHana N» (N=T1...T6) wnun
nporpamMMmupyemsbliii «M» (In=4...20 mA)
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9.7.5.2

Hacmpoliku usmepumesibHbIX KaHaJ108:

Tun TCIM: X, XXXX

YctaHoBka Tvna HCX npumeHsiembix TC (1.3850 wnum
1.3910).

YcTaHoOBKa Auana3oHa U3MepeHUs TOKOBOro CUrHana
ot ANA («0-5 mA»; «0-20mA»; «4-20 mA») U BEPXHEro
npeaena namepeHunsa aasnenus (0.1...1.6...2.5 MMa)

YcTaHOBKa [AOroBOPHbIX 3Ha4YeHW AaBneHud, WHAU-
uMpyembiX B ciydyae obpbiBa WM KOPOTKOrO 3aMblka-
HuSa nnHma AN (0.1-0.5-1.6 MMa ¢ warom 0.1 MMa)

KoHTponb nycron
Tpybbl G1: pa/Her

KoHTponb nycron
Tpy6bl G2: pa/Het

BkntoueHne/BbIKIOYEHNE KOHTPONA 3anosIHEHUS Tpy-
6onpoBoaa TennoHocuTenem (palHer).

KOHTponb NnHuUm
B036. G1: pa/HeTt

KOHTponb NnHUM
B036. G2: pa/HeTt

BkntoyeHne/BbIKItoYEeHNE KOHTpoNns obpbiBa MM KO-
pPOTKOro 3aMblKaHMsa uUenu nnHum Bo36yxaeHusa TMNP
kaHanoB G1 n G2 (palHer).

KoHTponb

nvHun G3: pa/Her

KoHTponb

nvHun G4: pa/Het

BkntoueHne/BbiktoueHMe KOHTponsa obpbiBa MM KO-
pOTKOro 3amblkaHus uenu ceasm ¢ UM N2x (palHer).

Otceuka G1 n G2:

OTceuka AN WMHAYKUWMOHHBIX KaHanoB W3MEepeHus

XXX %| pacxopa G1 wn G2. MW3MeHsieTca B npeaenax
0.00...0.25...2.00% c warom 0.05%
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9.7.5.3

Hacmpoliku napamempoe cucmem:.

Tun KaHanoB U3MepeHUs pacxoaa B CUCTEME.

Tun BxoznoB G: YCcTaHOBKa TuMNa BbIXOAHOMO CUrHasa MNpUMeEHSEMbIX
XXXXXXXXXXXX| LT (4aCTOTHbIN/VUMMNYIbCHbIN)

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

OnameTp ycnoBHoOro npoxoga npuMmeHsemoix MNP unm
ay(3), mm xxx | N
ay(1), mm XXX
ay(2), mm XXX
1 GB(1), M3/4 xXX.XX | YCTaHOBKa BEpPXHero MeTposiorMyeckoro npeaena us-
1 Fmax, 'y 2000 | mepeHus npumeHsemoro WM (GB) v yactotbl (Fmax)
'GB(2), M¥/u xxx.xx | C warom 1000, cooTBeTCTBYlOLIEN MaKCUManbHOMY
iFmax, My 2000 i pacxogy. MakcumanbHoe 3HauveHne GB=600 M3/u,

MaKCuManbHoe 3HadveHue Fmax=10klu.
nosb3oBaHum UMM ¢ 4aCTOTHbIM BbIXOA0M)

(Mpn  wnc-

2,0}
1 GB(2), M3/4 X00tXX |
2,0

YcTaHOBKa BepxXHero MeTposiorM4yeckoro npegena us-
MepeHuss npuMmeHsemoro UM (GB) n koadpduumeHTa
nepecyeta (Kv,n/wn) c warom 0,5. MakcumanbHoe

1Kv, n/n 3HaueHne Gv=600 M3/4, MakcMManbHOe 3HauyeHue
STt Kv=100 n/wn. (Mpn ncnonbsoBatun UM ¢ nMnynbCHbI-
MW BbIXOA0MW)
G1T,% xxx [ Bbl6Op MMHMMaNbHOro W MakKCMManbHOrO nopora, B
GLl % XXX | COOTBETCTBUM C KOTOpbIM OyayT permcrtpupoBaTtbCs
G21.% x| HC B paboTe TennocyeTtumka. MsmeHsertcs B npeje-
G2 .% xxx | 1ax 30%-120%Gs ana Gt un 0-10%Gs ana G|, ¢ anc-
R — KpeTHocTbo B 1% ans Gt n 0,05% ansa GJ.
GSJ,'% oo Ona cuctem «IBC umpkynauusa» n «Tynukosast NBC»
! BMecTo G| oTobpakaeTcsa napameTp GH.
G4T, % xxx| 3HadeHus noporos G| u Gt oTobpaxatoTcsa B MUTOro-
GH , % XXx| Bou BegoMocTu (pacnedaTtke) kak Gmin u Gmax.
Aty, °C XX HacTpolika kaHanoB n3MepeHus Temnepatypbl — usm (n3me-
psieMoe) unu nporp (NporpaMMMpyemMoe) 3HayeHue.
t1 Wam/nporp B cnyyae yCTaHOBKM RMPOrp MOXHO YCTAaHOBWUTb 3HaudeHue
Temnepatypsbl oT 0 go 150 °C c warom B 1°C.
t1 = Xxx °C
B cnyuae ycrtaHoBku t=0 (3kBMBaneHTHO t___HeT) macca Mt
t2 n3M/Nporp | 1 MaccoBbin pacxod GT B cxeMe yyeTa «PACXOAOMEP» He
t2 = XxX °C | mn3mepsaoTCcsa n otobpaxaloTcs paBHbIMK 06beMy N 06beEMHO-
MYy pacxoay
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pl n3m/nporp
pl = X.X MlMa
p2 n3M/nporp
p2 = X.X MlMa

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

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

0.1 MMa.

[ob6aBuTb K CUCT:
HEeT/X

Tonbko ans cuctembl yyeta «PACXOAOMEP» (1-
4/Het). lMpu Bbibope (1+4) Ha3BaHWE CUCTEMBbI
«PACXOOOMEP>» N3MEHUTCH Ha «PACX-P
CUCT. X», a B pacneyaTKy apxuBa AaHHbIX BblbpaH-
HOM cucteMmbl yyeTa (1+4) 6ynet nobasneH cronbey ¢
MaccaMu, HakKoMJeHHbIMM B cxeMe ydyeTa «PACX-P
CUCT. X».

Pesepc G2: pna/HeT

BO3MOXHOCTb W3MepeHuss peBEepCUBHOrO MOTOKa B
obpaTtHoM TpybonpoBoae (Aa/HeT) (TONbKO ANSt CXEM
yyeta «IFBC unpkynsaumsa>», «OTKpbITasi» 1 TO/b-
KO AN MHAYKUMOHHbIX KaHas0B).

Pexum paboTbl

XXXXXXXX

Bbl60p pexnma pa60TbI CUCTEMbI ANA CXEMbl y4eTa
«OTKpbITaA»:
OCHOBHOM cucrema paboTaeT B 06bI4HOM pexume (cMm. Tabnuuy 2.3)

Pexxumbl JIETO1 n JIETO2 npeaycMOTpeHbl Ana Cyyas, Koraa ropsiyasi Boaa
noaaeTcs NoTpebuTento HENOCPEeACTBEHHO U3 CUCTEMbl OTOTJIEHUS U B Me-
puoA OTK/OYEHUS OTOMIeHUs (BeCHa-0CeHb) OAMH U3 TpPy60oMnpoBOAOB He
MCnonb3yeTcs, ropsiyas Boja NoAaeTcs no TYNMKOBOM cxeme.

NETO1 (GlZO) OTcyTCTBYET TennoHocuTenb B nojatkoleM Tpy6onposoae.
PeBepcrBHOE ABMXEHME TennoHocuTens B obpaTHoM Tpybonposoae (k notpebu-
Tenw).

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

Mo3BonsieT BeCTU y4yeT TennoBow aHepruu cuctembl MBC npu OTKAOYEHHON
cucrteme otonneHus (NeTHuin nepmnoa). faTtumk pacxoga G2 nepeycraHaBau-
BaTb He TpebyeTcs. Mpu 3TOM Ha nojawliem TpybonpoBoae MOryT NMpoBoO-
ANTbCS PEMOHTHbIE U NpodunakTuyeckune paboThbl.

MNokasaHus AaTuMKOB, YCTaHOB/IEHHbIX Ha NMogatoleM Tpyb6onposoae,
npu pacyete NOTpe6eHHOW TEMNMOBON SHEPIUU HE YUUTBLIBAKOTCS.

J1ET02(GZ:O) OTcyTCTBYET TennoHocuTenb B o6paTHOM Tpy6onposoae.
Q = Mn(hn-hx)

Mo3BonsieT BeCTM y4yeT TensoBol 3SHeprum cuctembl MBC no noaatoLliemy
Tpy6onpoBoAy NpWU OTKIIOYEHHOW CUCTEME OTOMNEeHUs (NeTHWI nepuoa).
Mpu 3ToM Ha obpaTHOM Tpy6onpoBoae MOryT MpPOBOAUTHLCS PEMOHTHblE W
npodwunakTuyeckme paboTbl.

MokasaHusi AaTYMKOB, YCTaHOB/IEHHbIX Ha o6paTHOM Tpy6onpoBoae, Npu pacue-
Te noTpebsieHHOW TeNNOBOW 3HEPrUM HE YUUTLIBAIOTCS.

ABTO Ecnu tpy6onposoasl 3anonHeHsl, cuctema pa6oTaeT B O6bIMHOM
pexxume (OCHOBHOMW). npu otcytctsum tennoHocutens B oaHom ns Tpy-
6onposonos (Gl nunu G2) cucrema aeTomMaTMuecku nepeknioyaeTcs B COOT-
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setcTaytowmit pexxum pasotsl (JIETO1 nnu HETOZ*).

OcraHoB: pga/dT/HeT
Cuctema: BKJ1/OTKN

OctaHoB cyeTa npu Bo3HMKHOBeHUM HC (@a/dT/HeT).
dT - pexuMm cyeTta B COOTBETCTBUM C N. 57-59 «MeTo-
OVKW OCYLLECTB/IEHMS KOMMEPYECKOro y4yeTta Tenso-
BOM 3HEprumn, TenoOHOCUTENS».

OTknoyeHue cyeta B cucteme (BKIT/OTKIT)

N3mMepuT. KaHanbl
G: XXt XXX p: XXX

NHAMKauMs MCnonb3yeMbiX B CUCTEME WU3MeEpUTESb-
HbIX KaHanoB TernjocyeTyMka (KOppeKuusi Heno-
cTynHa!)

9.7.54

Cepsuc

OunCTUTL apxms

OunCTUTL apxus 1

O6HyneHne apxmBa AaHHbIX U (MAN) WHTErpaTopoBs
npubopa. Ansa obHyneHuns apxumBa u (Unn) MHTErpa-
TOPOB HYXHO MPM MOMOLUM KHOMKKM «BBOA» 3aWTU B

MHTErpaTopsl COOTBETCTBYHOLLEE MEHIO:
OumncTuTb apxve OumncTuTb apxve
W MHTerpaTopbl
P P nnun
M ABa pa3a HaXaTb KHOMNKY <<CJ'IY)KE6Ha9|>>.
9.7.5.5 lToeepka usmepumesibHbIX KaHas108

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

OkHO gns nosepku kaHanoB G1 n G2 no pacxoay. o
CpaBHeHUO C pabounM pexrMMOM YBEIMYEHO 4YUCAOo
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

Kanan G3:
F=

YacTt
X.XX 'y,

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

3HauyeHne HanpskeHus, nojaBaeMoro Ha aHasnoroBo-
umdposon npeobpasoBaTenb NHAYKLUWNOHHbLIX KaHa 0B
n3MepeHuns pacxoaa B BOJibTax

3HayeHue 4acToTbl B Fele,aX/KOﬂVI'-IECTBO MMnynbCcos,
MNOCTYNMMBLWINX Ha L-laCTOTHO-I/IMI'Iy,l'II:CHI:Il\/JI BXoA.

TecTupoBaHue Ka-
Hanos t

Kanan t1:
R = XXX.XX OM

3HadeHue conpoTtmeneHns TC B Om.

Mpn wucnonb3zoBaHun pexuma ABTO Heobxogumo ycTaHoBWUTL napameTpbl  KoH-

Tponb nycton Tpy6sbl G1__paa n KoHTponb nycTton Tpy6bl G2__Aaa.
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KaHan t6:
R = XXX.Xx OM

TecTupoBaHue Ka-
Hanos p

Kanan p1l:
I= X.XXX MA

KaHnan p6:
I= X. XXX MA

3HauyeHue Toka B uenu AN B mA

Temnepatypa CPU
xx °C

TemnepaTypa UeHTpasbHOro npoueccopa B °C

Bepcus PIC: xxxx

Bepcus nporpamMmmHoro obecnedeHnsa PIC koHTponne-
pa
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TecTol

=] "E] =

TecTpoeaHme
/ kaHanos G \
A
Bepcua PIC:  xxxx \ TecTMpoBaHue
KaHanos t
\ I t
Temnepatypa CPU Tecrwoomanme
il S KaH:ﬂOB p
—————
E‘ L ] A y E
KaHan tl:
Kanan G1: UHa R= XX OM
Uayn = x.xxxx V El -
A .
=h = ‘ =
Kanan pl: .
Kanan G2: WMua |= N Kanan t6-
U auyn = xaoom V - R = XX OM
[} . :
=h = = =
Kanan G3: Yacr -
F= Kauan p6:
= X Ty,
| = KM MA
=h =
Kanan G4: Yacr
F= x.xx My,

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

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

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

9.8 Moaynb TokoBOro Bbixoaa

9.8.1 Mo oTaenbHOMY 3aKasy TenaoCYeTUYMK MOXET KOMMIEeKTOBaTbCs
MoAyJSieM TOKOBOIO BbIX0A4a, KOTOPbIN AOMXKEH YCTaHABNMBATbCSA B Pa3beM
«Moaynb N21» Ha undposori nnate (cMm. puc. B.1 MNMpunoxenus B).

9.8.2 Mogynb TOKOBOro Bbixoga npeobpasyeT Tekywuin 06beMHbIN
pacxo4 wian TemnepaTtypy B CUrHaja MOCTOSIHHOro Toka 4+20 mA (conpo-
TuBneHne Harpysku He 6onee 500 Om). MNapametp (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 lMpepycMoTpeHa BO3MOXHOCTb YCTAaHOBKM (UKCUPOBAHHOIO
3Ha4yeHus TokoBoro curHana (pexwum 1) B AnanasoHe oT 4 go 20 mA ¢
ONCKPEeTHOCTbIO 1 mA.

9.9 OnucaHue nHtepdencoB TennoCUYETUMKA

9.9.1 CunTblBaHNE XpPaHUMbIX BO BHYTPEHHEN MaMSATU TEMIOCYETUYMKA
rnapamMeTpoB CMCTEMbl TEMJIOCHAaBXEeHUS N CTaTUCTUUYECKMX AaHHbIX (apXu-
Ba) ocylwlecTenseTcs no uHrepgercy RS-232C nnm RS-485 npu nomoLum
nporpamMmbl TesmaStat gna Windows 95/98/2000/XP.

9.9.2 B cny4ae, Korga TenaoCYeTYMK MOCTABASAETCHA C YCTaHOBJIEH-
HbIM nepexoaHbiM Kabenem (cM. KapTy 3akasa, MPUNOXEHWE A), ans
CUUTBbIBAHMSA AaHHbIX MO MHTepdency RS-232C B K Heobxoanmo noa-
KIoUNTb K nepexogHoMy kabento, nsobpaxeHHOMY Ha pwuc. 9.5, Hynb-
MoAeMHbIn Kabenb (cM. puc. 9.6).

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

WN =
|

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

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

@

(OXONONONC)
eIole® ©

O

Puc. 9.6 Hynb - mogeMHbIlh kabenb RS-232C

9.9.3 AnAa cumTbiBaHUA AaHHbIX NO MHTepdency RS-232C B agantep
rnepeHoca [AaHHbIX HeobxoAMMO MNOAKNUYUTL ajanTtep K MNepexofHoMy
kabento (cM. puc. 9.5).
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9.9.4 ina npsAMoro coeauvHeHusa TennocdeTtunk - [K crnegyet wuc-

nonb3oBaTb Kabenb, n3obpaxkeHHbIn Ha puc. 9.7.
Pasbem DB 9-F

(po3seTka)

PoseTka HU-3
(k TennocyeTUnKy)

O

35
@ 1|1
o2 | >
@@ 1|3
®

O

Puc. 9.7 Mpamon kabenb RS-232C (T2M-104 - COM)

9.9.5Mpu cuuTbiBaHUM AaHHbIX NO MHTepdency RS-485 ana noa-
KnoyeHna Tensocyétumka kK MK gononHutenbHo TpebyeTcsa KoHBepTep,
npeobpa3syowmin curHansl nHtepgerica RS-232C B RS-485 u obpaTHo.
PekomeHayembit KOHBepTep — I-7520U c aBTOMaTM4ecku noacrpavsae-
MOW CKOPOCTbIO M (popMaTOM, a TaKXe rasibBaHM4ecKon pa3Bsi3kon no RS-
485.

9.9.6 OpraHusaumsa ceTn Tenaoc4eTyMKoB Ha Hase nocnenoBaTesibHO-
ro nHtepdeinca RS-485 Bo3MOXHa TO/IbKO NpU HaAM4ynM rasibBaHNYECKH
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 COEAMHEHUIN MpU OpraHuM3auum CceTtu
TenJoc4YeTYMKOB Ha 6asze mocnenoBaTesbHOro uHTepdgenca RS-485 npu-
BeAeHa Ha puc. 9.8.

TOM-104 TOM-104 TOM-104
oo nE o]
CEY: LY 290
:%_ -\/; .\_/;| K KOHBEPTePY
~~ L J e
ACY flir.n.‘ 4
\ \ \ pOIIEPY.
! \l { L N
\—Q Rn D) 5 -

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

2. DKpaH NIMHUU CBA3WN 3a3eMNSeTcs B OAHON U3 KpalHMX TOYeK.

3. Kaxabl TENNOCYHETYNK AOMKEH MMETb rasibBaHOpa3BsA3aHHbIN NopT RS-485

Puc. 9.8 Cxema anekTpnyeckmx CoeauHeHN Npu opraHmMsaumm cetu
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10. MapkupoBKa 1 nnomobupoBaHue

10.1 MapknpoBKa COCTaBHbIX YacTel TennocHéTUMKa AO0JDKHa coxpa-
HATLCSA B TEYeHWe BCero cpoka cnyxbbl TennocyeTymka.

10.2 Ha nepepHelt naHenn BB HaHeceHbI:
HanMeHoBaHuWe 1 ycrioBHoe 0603HavyeHne TennocyeTumnKa;

- 3HAK YTBEPXAEHUA ThUMa rocyaapCtea, B KOTOPOE NOCTaB/IAE€TCA
[aHHbIN TEeNI0CHETUNK;

—  AWanasoH U3MepeHus TemnepaTypbl TEMJIOHOCUTENS B MoAaro-
wem n obpaTtHoMm TpybonpoBsoae;

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

—  HanpshXeHWe M YacToTa UCTOYHMKA NUTaHUS;

— noTtpebnsemMas MOLLHOCTb;

—  CTeneHb 3aluThbl.

10.3 Ha 6okoBown cteHke UBB 3akpenneHa nacnopTtHasa Tabnuuka, Ha
KOTOpOWM yKasaH 3aBOACKOM HOMep TenaocyeTumnka.

10.4 TennocyeTumnk saBngeTca npubopoM KOMMep4YecKoro y4eta, B
CBSA3M C 3TUM BCE ero CoCTaBHble 4YacTu A0MXKHbI 6biTb ONOM6MpPOBaHbI.

10.5 Mpn BbiNycke € NpeanpuATUA-U3roTOBUTENS COCTaBHblIE 4acTw
TensocyeTymkKa AOKHbI MMeTb nnoMby OTK u nnomby rocnoseputens.

10.6 Npwn ycTtaHOBKE, NMocCne BbINOJIHEHUSA MOHTaXHbIX paboT, Tenno-
CYETUYMK MOXeT 6biTb onnoMbupoBaH NMpeacTaBUTENSMM OpPraHoB Tensio-
Haasopa. MNpu 3ToM MoryT 6bITb ONAOMBMpPOBaHbI Cneaytowme CocTaBHble
yacTu TenJaocyeTymKa:

- nne

- unn,;

- TC Ha Tpy6onpoBoge;

- kopnyc MBB.

10.7 PekoMeHayeMble cnocobbl NaoMbMpoBaHUsS mnpuBeaeHbl Ha pu-
cyHke 10.1.

BHUMAHWME!!! B cnyyae HapylleHUst Unn HecaHKUMOHUPOBAHHOIO CHS-
TS NNomb NpeanpuATMA-U3roToBUTENSt NOTPEOUTENS MU, TEMNOCHETUYNK
He cuuTaeTca npubOpPOM KOMMEpPYECKoro yyeTa, a npeanpuaTue-
N3roToBMTENb CHUMAET ¢ cebs rapaHTuiHble obs13aTensCcTBa.
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Mpumepsbl nnombuposaxus MNP

Mpumep nnombuposarus TC Ha
Tpyb6onposoae

Puc. 10.1
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11. TexHn4eckoe o6cnyxuBaHue

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

11.2 TexHuueckoe obcnyxmBaHWe COCTABHbIX YacTel TernaocyeTynka
NpOM3BOANTCS B COOTBETCTBUM C UX IKCMyaTauMOHHON AOKYMeHTauunen.

11.3 PekoMeHAYeTCHA NPOBOAUTL MEPUOANYECKUA BU3YasibHbIA OCMOTP
C Uuenbo KoHTpona paboTocnocobHOCTM TensocyeTumka, cobngeHus
YCNOBWMI 3KCNyaTauuu, OTCYTCTBUS MeXaHWYeCKMX MOBPeXAEHUN Co-
CTaBHbIX YacTel npubopa n Hannumnsa naom6.

11.4 MNpn Hanuunu B TEMJIOHOCUTENE B3BECEN N BO3MOXHOCTM BbiNa-
AeHnsa ocagka, Tpyby MNP HeobxoanMo nepuoanyeckn NpombiBaTb C Le-
Nbl0 ero ycTtpaHeHwus.

11.5 MNepen otnpaskoin npubopa Ha NOBepKy WM peMOHT Heobxoaun-
MO MOC/fe AeMOHTaxa OYUCTUTb BHYTPEHHUW kaHan T[NP oT oTnoxeHuin,
obpa3sylowmnxca B npouecce skcnayataumn. CHATME OTNOXEHUI Heobxo-
AVMMO NMpoBOAUTL NPU NOMOLLM BETOLWM, CMOYEHHOWN B BOAE.

11.6 3anpelwaeTca NpUMeHeHne OCTPbIX U pexywmx npegMeToB ANs
OYNCTKW BHYTpeHHero kaHana [npP.

11.7 No mMepe HeobXx0ANMMOCTN PEKOMEHAYETCS OYMLLATbL COCTaBHbIE YacTu
TennocYeTyYnKa Npu NOMOLLM CyXON UM CMOYEHHOW B BOAE BETOLLM.

11.8 3ameHa npegoxpaHutenen VBB Tennocuetumka ocyuiecTsnseTcs
B CNeAylowem nopsake:
- OTK/IOUYNTb TEMJIOCHETUMK OT CETU NUTaHUSA;

- OTBMHTUTb BUHTbI HA BEPXHEN KpbILWKE U CHATL ee (BUA TEMIOCYET-
UYMKa CO CHAATOM BEpPXHEWN KPbIWKOW npuBeaeH Ha Puc. MNB.1;

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

- YCTaHOBUTb HOBbIN NPeAOXpPaHUTEND;
- YCTaHOBUTb KPbILLKY MpeaoxpaHuTens;
- YCTAHOBUTb BEPXHIOK KPbILWKY U 3aKPYTUTb BUHTHI.

11.9 3ameHa npepoxpaHutenern UM npomsBoaMTCA B COOTBETCTBUU C
MX 3KCMNyaTaunoHHOW AOKYMEHTaUMEN.
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12. Bo3MOXHble HeuncnpaBHOCTU N MeToAabl YCTPaHeHUA

HauvmeHoBaHue
HEUCNpPaBHOCTH,
BHELUHMEe NposiB-
neHusn

BeposiTHasi NpMuYmnHa

Cnoco6 ycTtpaHeHus

Mpw BKAOYEHNN
OTCYTCTBYET WH-
dopmMaunsa Ha XKKU
BblUMCAnTENSA

[Meperopen npenoxpaHuTenb
CeTeBOro NUTaHus;

O6pbIB ceTeBOro kabens

3aMeHUTb NpeaoxpaHu-
Tenb

3aMeHUTb CETEBON Ka-
6enb

OTCyTCTBYET U3Me-
peHune pacxoaa v
Tenna npu ABUXy-
LeMca TennoHocuTe-
ne

He cobniopaeTcs NnonsipHOCTb
NOAK/OYEHNS BbIBOAOB (CUT-
HanbHbIX UK BO36YXAEHMUSA)
mexay MNrP n UBB.

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

MpounsBoanTCcsa OT-
cyeT obbema Tenno-
HOCUTeNsa Npu Heno-
ABUWXXHOM TenJ0HO-
cutene

Mnoxoe 3azemnenune MMP nnu
mn

MpocaunBaHue TENNOHOCUTENS
yepes 3anopHylo apMaTypy

[@30Bble Ny3bIpu 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 usmepenus
AaBneHus

O6pbIB NMUHWUM CBSA3U MEXAY
OW4 v VBB

HewncnpaBeH unan He Noako-
yeH AN k UBB

YcTpaHuTb 06pbIB

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

12.1 B cny4yae, ecnn HeMCNpaBHOCTb YCTPAHUTb He yAanocb, Heobxo-
AMMO 06paTUTbCA B CEPBUCHbLIN LEHTP NMpeanpusaTus-n3rotosutens C no-
APO6HbIM ONMCaHMEM BO3HMKLLNX Npobnem.
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13. YcnoBusa xpaHeHUs U TpaHCNOPTUPOBaHUS

13.1 TennocyeTymk cneayeTr XpaHuUTb B OTan/iIMBaeMoOM W BEHTUNUPY-
€MOM MoMeLleHnn npu Temnepartype ot 5 go 40°C, oTHOCUTENbHON BRax-
HoCcTK 8o 95% npu Temnepatype 25°C.

13.2 N3mMepuTenbHble npeobpasoBaTenin XpaHATCS B COOTBETCTBUMU C
MX 3KCMAYTAUMOHHOM AOKYMeHTaumen.

13.3 TpaHcnopTupoBaHMe TeMI0CYETYMKA NPOMU3BOAMTCS NO6bIM BU-
AOM TpaHcnopTa (aBMauMOHHBIM — B OTanJiMBaeMblX repMeTnu3MpoBaHHbIX
OTCeKax caMoJIeTOB) C 3aWMTon OT aTMOChepHbIX 0CaAKOB.

13.4 MNocne TpaHCNOPTMPOBaHUA NpU OTpuUaTENbHbIX TeMnepaTypax
BCKpbITME SALMKOB MOXHO MPOU3BOAUTbL TONbKO MOC/AE BbIAEPXKKU UX B
TeyeHMn 24 4yacoB B OTaANJIMBAEMOM MOMELLEHUN.

13.5Mpn TpaHCNOpPTUPOBKE TEN/0CYHETYMKM AOJIKHbI 3aKpennaTbcs
BO n3bexaHne nageHnn n coysapeHun.

14. NMoBepka

14.1 TennocyeTunk noanexut obsi3aTenbHOW rocyaapCTBEHHOW MO-
BEpKEe B C/Aeayowmx cnyyasx:
- NepBUYHasa NoBepKka — MpW BbIMyCKE U3 NMPOM3BOACTBA W Mocse pe-
MOHTAQ;
- nepnoanyeckas NoBepka — No UCTEYEHUN MEXIMOBEPOYHOrO MHTEpP-
Bana.

14.2 NoBepka TenaocyeTumKa A0JIXKHA NMPOBOAUTLCS B OpraHax rocy-
[ApPCTBEHHOM METPOJsIornyeckon cnyxbbl nnm nabopatopmsax, akkpeanTo-
BaHHbIX OpraHamm occrtaHgapTa.

14.3 MNpwn cpaye Tenoc4YETYNKA B PEMOHT, NOBEPKY MAcCnoOpT AOJIKEH
HaxoAUTbCst C TEMJIOCHETUMKOM.

14.4 NMosepka TennocyeTynkos TOM-104 npoBOAMTCSH B COOTBETCTBUN
c «Tennocyetumkn TOM-104. Metoamka nosepkm, C 99556332.013.000
MI>».

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),
HeobxoanuMO BOMTU B pexmM «CepBUCHbIA», 3aTEM MPU MOMOLUN KHOMOK
«BNEBO>» UM «BNPaBO> MNepenTn K OKHY:

[Nosepka
13M. kKaHanoB

M HaXaTb KHOMKY «BXOoA4> , NPpY 3TOM NMNOABUTCA OKHO:

GL=XXX.XXXXX M3y
G2=XXX.XXXXX M3y

14.6.2 Ana Hayana HabnwoaeHna HeobxoaMMO noaaTb CUrHan
«CTapT» (3aMKHYTb KOHTakTbl XP2, cM. puc. MB.1, MPUNOXEHUE B), npu
3TOM 3KpaH 3aMuraeTt, U Ha HeM byaeT MHOMUMPOBATLCA CPeaHUI pacxon,
3a WHTepBan HabnwaeHusa. [Ona oCTaHOBKM c4yeTa HeobxoamMmo paso-
MKHYTb KOHTakTbl XP2. lpu Hayane noBTopHOro HabnwoaeHus npeabiay-
Lne nokasaHusa obHynsalTCS aBTOMaTUYEeCKU.

14.6.3 Ons Bbixoga un3 pexmnma «loBepka n3MepuTesbHbIX KaHanos»
HeobXx0AMMO HaXaTb KHOMKY «BbIXO4».

14.6.4 Ansa Bxoaa B pexuM paboTbl Tensiocyetumnka «llosepka» (no-
BEpPKa MW3MEpUTENIbHOIO KaHajna Konu4yectBa TensoTbl) Heobxoaumo,
Haxoascb B NoboM MeHl pexuma «Pabouunii», oAHOBpEMEHHO HaXaTb
KHOMKK «cnyxebHasa» n «Bxoa». [lns BbIxoAa U3 pexuMma noBepkn Heob-
XO0AMMO, Haxoasacb B t06OM MeHk pexuma «[loBepka», O4HOBPEMEHHO
HaXxaTb KHOMKW <«cnyxebHas» n «Bbixog». [opaaok nepexoda mexay
OKHaMu pexunma «loBepka» nsobpaxeH Ha puc. 14.1.

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

CUCT. 1 TlMoeepka
MNMopava

apxXumB CTaTUCTUYECKUX AAHHbIX U MHTErpaTopbl 06HynFHOTCF|.

MpumeyaHus:

1. Bpemsa noeepku (0gHOKpaTHOro HabnwaeHus) — 370 MHTepBan Bpeme-
HU MeXAy HavanoMm («CTapTOM») M OKOH4YaHueM («CTonom») cuyeTa.
BpemMs nosBepku ycTtaHaBnuBaeTcs B Anana3oHe oT 60 go 600c ¢ wa-
rom B 12c. lNpu cuyeTe akpaH BpeMeHM NOBEPKMU MUraeT, N0 OKOHYaHUU
CcyeTa — OCTaHaBNMBaeTCs;

2. Cxema MeHIo pexunma «lNosepka» aHanornyHa pexmmy «Pabounii»;

3. B pexume «lloBepka» yBenMyeHO 4YUCAO 3HAvawmx paspsanoB nocne
3ansaTon;
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4. [Inga noBTOpa naMepeHus HeobxoanMo oAHOBpPEMEeHHO HaXaTb KHOoM-

KM «cnyxe6Has» n «Bxoa>». CUeT UHTErpaTopoB Mpu KaxaoM cre-
AYIOLLEM M3MEPEHUM HAUNHAETCS C «HYNs».

5. KoHpurypaums cxem yyeTta, aBTOMaTUYECKM YCTaHaBAMBAKOLWaACa npu

BXoAe B pexuMm «loBepka» npuseaeHa B Tabnuue 14.1.

Tabnunua 14.1

Cucrtema 1 |Cucrema 2 |Cucrema 3 |Cucrtema 4

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

Pemum NoBepKK

Esc—Hetr o -/la

v

Bpema noeepku
XXX €

[

v/o]

YMEHBLUEHHE

o=

Bpema noBepKH
XXX €

o]

yBen4YyeHe

v =
> Bpems uyu:mm:ce CKUCT. 1 Noeepka |
Oata  pa/mm/rr Mogaua
, [+
Sueprua Q MBT*y E|
XX XN
/ ~.
Apxue Macca M1 T
KKK
7 N
OwnbKM MaccoBblid pacxog,
G1 K KKXX T4
T \
TG 4:mMm Ofbem V1 m*
TGl 4:MMm KXKARKK
| |
Tow Y:mm 06bemHbIi pacxon
T: At Y:MM G1 XXXX W4
\ L
Tpab Y:imm tl xxx.xx °C
THapab HiMm t2 xxx.xx °C
AT Z
:pl x.xxx MMa PasH.Temnepatyp
LP_Z____’&’S‘E E"‘_r_l_i__:_ t1-t2 X Xxx"C
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15. FapaHTUn nsroroBuTens

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

15.2 MapaHTUiiHbIN CpOK cocTaBnsieT 48 MecsiueB CO AHS MPOAaXwu
npubopa, n3 KoTopbIX:
e B TEYEHMEe NepBbiX 26 MecsueB NMpPoM3BOANTCS 6eCcnaTHbIA PEMOHT
1 6ecnnaTHas 3aMeHa BbilIeALWNX U3 CTPOS KOMMJIEKTYHOLWMNX;

e B TeYeHMe cneaylowmx 22 MecsueB Npou3BoAUTCA 6ecniaTHbIN
PEMOHT (CTOMMOCTb KOMMJIEKTYIOLWNX, HEOBXOAUMbIX ANA 3aMeHbl
BbllWEALWNX U3 CTPOS, OMTaUNBAETCS KJINEHTOM).

15.3 MapaHTnM pacnpocTpaHAKTCS TOIbKO Ha TEMN/I0CYETUUK, Y KOTO-
pOro He HapyLlleHbl NAOMbbl NpeaAnpUATUA-U3roTOBUTENS.

15.4 TennocyeTumnk, y KOTOPOro BO BpeMs rapaHTUMHOIO cpoka byaert
obHapyxeHo HecooTBeTCcTBME TpeboBaHMaM TY, peMOHTUpyeTCcs npeanpu-
ATUEM-U3TOTOBUTENEM MU 3aMEHAETCA APYIUM.

15.5 OTcyTcTBME yuyeTa Tenna B HewTaTHOW cuTyauumm B pexxmme dT
(cM. n.9.7.5.3, cTp. 39) B Tenjoc4YeTUYMKE BbIMNOSIHEHO B COOTBETCTBUM C
n.56-59 «MeToaMKKM OCYyLEeCTB/IEHMS KOMMEPYECKOro y4yeTa TenjoBown
SHEeprum, TeNOHOCUTENS» U HE MOXET pacCcMaTpMBaTbCs Kak cnydan ans
rapaHTMMNHOrO peMoHTa.

15.6 B ToM cny4yae, ecnu npoeeAeHue rapaHTUHbIX PEMOHTHbIX pa-
60T BAMSIET Ha METPOSIOrMYECKMEe XapaKTepUCTUKWU, TEnIOCHETUYMK BO3-
BpallaeTca notpebutento co CBUAETENLCTBOM O NOBEPKE.

15.7 No BonpocaM rapaHTuiHOro obcnyxuBaHus cneayet obpawaTb-
Csl NO agpecy npeanpuaTUSa-n3roToBuTenNs:

00O «3Heprocbeperarowasa komnaHusa « TAM»
00O HN® "TAM-npubop"

Poccuickaa ®enepaumsn

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, Kanyxckasa o6nacTb, r.Tapyca, CepnyxoBckoe wocce, A.24
Ten: (484) 352-62-47
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NPUNOXEHUE A
KapTta 3aka3sa TennocuyeTtuymka

KapTa 3aka3za N° TennocyeTymka TOM-104 -
3aKa3unk:

(HanMeHoBaHWe NpeanpusTUs, aagpec, TenedoH)

Cxembl | Cucrema 1 Cucrema 3
y4yera Cucrema 2 Cuctema 4
Ay MNMP, MM (nog4YepKHyTb HYXXHblIH) MpumeyaHue

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

Tun UNM* Oy UM *, mm GB *, M3/y MpumeyaHue
3 KaHan
4 KaHan

MpumeyaHus:
ecnu nHdopMaumsa OTCYTCTBYET, TO TEM0CHETYMK U3MepuUTeNbHbIM (-MK1) Npeobpaso-

BaTeneMm (-aMu) pacxofa Ansd 3 U 4 KaHaNoB He KOMIUIEKTYeTCs;
* - BblbupaeTcs U3 psiaa, yKasaHHOro B 3KCMyaTauMOHHOW JOKYMeHTauuu Tenso-
CYeTUYMKa M U3MepUTENbHbIX Npecbpas3oBaTesien pacxoaa;

OTnnunTenbHble 0CO6EHHOCTU (BapuaHT No yMONYaHUIO MO4YEPKHYT):
Konunyectso komnnekTtos TCI (1/2/3)__ , rnybuHa norpyxenus (85/120/...)
KonunyectBo oanHouHbIX TCM (1/2/3)__, rnybuHa norpyxexus (85/120/...)
KonunyectBo gatumkoB gasneHus (0/1/2/3/4)

Hanuuve BCTPOEHHOro UCTOYHMKA NUTaHUSA AATYMKOB AaBneHus (4a/HerT)
KonnyecTBo UCTOYHUKOB NUTaHUSA ANsS AaTyMkoB aasneHuns (0/1/2)
FanbBaHWYeCKN pa3Bsi3aHHbIl nocnenoBaTenbHbIi MHTepdenc RS-485 (Her/4a)
KoMnnekTaumsi MOHTaXHbIMW YacTaMu (ga/HeT)

MepexoaHon kabenb AN NoakA4YeHna no nHtepdency RS-232C

Hanwnuune TokoBoro Bbixoaa 4-20 MA (ga/HeT)

Knacc no MOCT P 51649 (B v C)

[nanasoH namepeHuns pacxoaa B kaHanax 1 un 2 (1:400 uan 1:1000)
[AononHuTenbHble nepudepuintHblie YCTPOCTBA (40MNYyCKaeTCsl He 3anosHATb):
AganTep nepeHoca AaHHbiX Tna ANA-01NY (aa/Her)

MpeobpasoBaTenb nHTepdenca tmna RS232C - USB (ga/Her)

Konuuectso npmbopos wT.

[laTa u3rotoBneHus (cornacyercs C OTAE/I0M rpoaax)
Bua noctaBku (camoBbIBO3, X/4, aBna, 4p.)

MyHKT Ha3HayeHus (MoYToBbIN aapec)

MpumMeyaHus

[ata 3akasa:

OonxHocTb n ©.UN.0. 3akasumka
Moanuce:

®.1.0. npuHaBLLEro 3aka3s

Mo kapTe 3aKa3a Ha NpeanpUSTUM-U3roTOBMTENE COCTaBMsSETCA creuMdukaums 3akasa
Tennocyetumka. OnucaHme cneundbukaunm NpuBeaeHo B nacrnopTte Ha TensnocyeTunk 3C
99556332.013.000 NC.
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NPUNOXEHUE B
MabapuTHble, yCTaHOBOYHbIE U NPUCOEANHUTENbHbIE pa3Mepbl

MabapuTHble N YyCTaHOBOYHble pa3mepbl VIBb

182

16040.3 B3

-

205
19540.3
180

e
®

Puc.b.1
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H max

(mpomomxeHue)
FabapuTHble, yCTAaHOBOYHbIE M NpUcoeguMHUTENbHbIE pa3mepsbl NPT

2

YcnoBHoe Pasmep, MM

o6o3HayeHue | Dy L Rmax | Amax D D d n
+3

Mnpn-25 25 1583 235 115 | 115 | 85 14 | 4
+3

MnpPn-32 32 2103 260 180 | 135 | 100 | 18 | 4
+4

Mnpr-40 40 210-2 270 180 | 145 | 110 | 18 | 4
+4

MnpPM-50 50 210-2 270 180 | 160 | 125 | 18 | 4
+5

MPM-65 65 242-2 285 185 | 180 | 145 | 18 8
+5

Mnpr-80 80 2422 285 200 | 195 | 160 | 18 8
+5

Mpr-100 100 2482 315 230 | 230 | 190 | 22 8
+4

MnPM-150 150 3184 405 296 | 300 | 250 | 26 8

Puc.b.2
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(npomoinkeHue)

abapuTHble, ycTaHOBOYHbIE pa3mepsl MNPIM

B max

C114
| ]
HH
=
o oo\, D
AL Al
\ !1
& b, 1 4 ON
L —
YcnoBHoe Pasmep, MM
o6o3HaueHue DN L hmax D
MPMM-15 15 100+2 249 108
MPMNM-25 25 100+£2 249 108
MPMM-32 32 100+2 249 108
MPMM-50 50 1002 249 108

Pnc.Bb.3
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(npogomxkeHne)

MabapuTHble 1 ycTaHoBoYHbIe pa3mepsl MPIMTH/P

h max

YcnoBHoe 06o3HayeHne Pa3Mep’ MM
Oy L hmax D G
MPMH/P-15 15 | 120> 216 80 G %
NPMH/P-20 20 | 120 216 80 G1
NPMH/P-25 25 | 130 235 100 G1V
Puc B.4
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(npoaonxeHune)

FabapuTHble N ycTaHOBOYHbIE pa3mepsbl [MPTIH

L A
1
L

YcnoBHoe 0003Ha- Pazmep, Mmm
YeHUe Ny L hmax | D D1 | d | n
ITPITH-15 15 135° 224 95 65 14 | 4
ITPITH-25 25 155 239 115 |85 14 | 4
ITPITH-32 32 210 246 135 | 100 |18 |4
[TPITH-40 40 210 256 145 [ 110 |18 |4
TTPITH-50 50 2105 | 267 |160 |125 |18 |4

PucyHok B.5
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(npoponxeHne)

MabapuTHble 1 ycTaHOBOYHbIE pa3mepsbl 11

- -1
L
Tabnuua B.5.

YcnosHoe Pasmep, mm

0bo3HaveHune Oy L D D1 d n
3

nPM-25 25 158 3 115 85 14 4
5

nPM-32 32 2103 135 100 18 4
5

MPr-40 40 210-2 145 110 18 4
5

MPM-50 50 210-2 160 125 18 4
5

MPr-65 65 249-2 180 145 18
5

MPr-80 80 249-2 195 160 18
5

MPM-100 100 2482 230 190 22
)

MPM-150 150 318 4 300 250 26

PucyHok B.6
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NPUJIOXEHMUE b
(NnpoaomkeHue)

abapuTHble n ycTtaHoBo4YHbIe pa3mepsl [PTH/P go 90 rpagycos

o

(ai

il g

® &)

oy

@\—@ .
YenosHoe oBoaHaueHne  |--aIMED, MM
Ay L H max | A max G
MPTH/P-15 15 | 169 132 82 | Gu2
MPAA/P-20 20 | 169 132 82 G 3/4"
MPMH/P-25 25 169f§ 132 82 G 1
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MPUJTIOXXEHUE B

CxeMa 3neKTpnyecKkux NOAKIIOYEHNIN TeNNOoCUHETUNKA

Bua TennocyeTymKa Co CHATOW BEPXHEN KPbILLKOW

elele olele;

(7 8
(e D)
123
Mnata w*w
undpoeoi obpaboTin F® RS-232C
O LLILIITL1 ILITTILL O
L1111 1] jEEEEEN
%52 s
|
[4-2008)
EREEE RE-485 = Cetesoii
— & con B, oene L QpeaoxpaHiTens
=== T ] e
g " 9 wep 11 gz s wE1 s 1 O
e | a e | e
é éé (]D (D (]D Mogyne MNe2
®51 H52 b RE+ 55 NSE HET ¥ea ksd XE14
< | 1 | = | - | - - FLH/ %
B oTe ole|o1e ole ole ole ole ele ele ele
e AN

S S0 o Sle Yo Teete Yo ST o%e | ==

1|2|3 1|2|3 1|

2 3|a 1|2 3|4 1|2 3|4

CHIH. | CHUTH.

nnp1| NNP2

[ Tc4 | TC5 | TC8

Tc1 | Te2 ¢ yTCs | %a

skerct [[e|  [eTe [[OQef
e |fYel |owas (e
akpics | K e ~ o (e
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MnaTta adanorosol obpabaTku

Puc. B.1
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1. Ha pucyHke gaHa cxema NogKMioYeHNs AaT4YMKOB AaBreHns Ans Tennoc4eTyu-
KOB C BCTPOEHHbIM UCTOYHUKOM MUTaHUS (KOMMnekTyeTcs no 3akasy). MNoaknio-
YeHWe OaTyYMKOB AABMEHUS C BHELUHMM UCTOYHMKOM MUTaHWS Npon3BOAUTCS B
COOTBETCTBUWN CO CXEMOW INEKTPUYECKNX COEANHEHUI, NPUBEAEHHON B 9KCNIY-
aTauMoOHHOW AOKYMEHTauuu Ha AaTuvkn AasneHus. [Npumep TUNOBOW CXeMbl
MOAKMIOYEHNs AaTymka AaBMneHuss C TOKOBbIM BbIXogom 4-20 mA npusedeH Ha
puc. B.2a;

2. B cnyyae otcytctBua TC, B ero KneMMHUK crnefyeT YCTaHOBWUTb NepeMblyKu
(cm. puc. B.26);

3. B cnyyvae otcytcteus MMNP2, B knemmHukn «MMP2 curi.» n «MNIMP2 Bo36.» cne-
AyeT yCTaHOBUTb Nepemblyku (CMm. puc. B.2B);

4. YacTHbi cnyyan nogkntoveHmsa UIM1 n UM2 k kaHanam G3 n G4 npuBefeH Ha
puc. B.3 (PCM-05.05). Mpwn nogkntodeHnn UMM gpyrMx TMNoB BHUMATENbBHO M3Y-
YUTe UX SKCMIyaTaLMOHHY0 JOKYMEHTaLMIO.

MopaxntoyeHe gaTyunka gaBneHus
angt ] a2

X

NUTaHWUA

MeTOMHUK l

Puc B.2a
BHUMAHMUE!!! Bo nsbexaHune BbIxofa 13 CTPOs KaHana uaMepeHus gaBneHns npu
cnyvyanHoMm 3amblkaHun BxogoB AWM, mnctouyHuk nutanus OUWO ponmxeH wumeTb
orpaHuyeHune no Toky Imax=30+40 mA

YcTaHoBKa nepemblyek B cnyvae YcTaHoBKa nepemblyvek B cnyyae
OTCYTCTBUS JaTynka TemnepaTypbl  OTCYTCTBUS AaTymka pacxoja
(MNP2)
TC rrnpP2
CUIH.
sToTors 1]2]3
Q000
RO
Puc. B.26 Puc. B.2B
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CxeMa anekTpuyeckux coeguHeHuni npu nogknoyeHun 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 nogkntodeHns UM kak
c yactoTHbIiM (F), Tak U ¢ mumnynbcHbIM (N) BbIXOAHLIM curHanom. lNepen
noAaKtoYeHNneM HeobxoanMo npaBuibHO CKOoHdUrypuposatb UM 1 npons-
BECTU COOTBETCTBYOLWME ycTaHOBKM B VBB TennocyeTumka.

YcTaHoBkM B cnydae koHdurypupoaHua PCM-05.05 Ha 4acTOTHBIN BbI-
XOAHOW curHan (pekoMeHAyTCs)

YctaHoBku TOM-104 (cm. n.9.7.5.3)

Tun BxopoB G:

YCTaHOBUTb YaCTOTHbIN TN BXogoB G3 n G4 UACTOTHBIIA

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

GB(4), M3/u XXX.XX
YcTtaHoBuTb YactoTy Fmax3 = Fmax4 = 2000y Fmax, Ny 2000

YCTaHOBUTb MaKCMMabHbIii pacxoj, paBHbIM MaK-
cumanbHoMy pacxoay PCM-05.05

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

C nomouwbto gxxamnepos XT1, XT2 ycraHoBuTb Tvn | axamnep XT1 — OFF (cHAaT)

OVNCKPETHOrO BbIX0Aa — 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 XT5 - 23

YcTtaHoBkM B cnyvae koHourypmposaHus PCM-05.05 Ha MMnynbCHbIN
BbIXOAHOW curHan

YctaHoBku TOM-104 (cm. n.9.7.5.3)

Tun BxopoB G:

YCTaHOBUTb MMNYbCHbIN TUn BXoaos G3 n G4 UMY NbCHBIA

YCTaHOBUTb MaKCMMasbHbIM pacxo paBHbIM Mak- G3B XXX, XXX
cuManbHoMy pacxoay PCM-05.05 Kv G3, /1 XXX.XX
YCTaHOBWUTb BEC UMNYJIbCA, PaBHbIA BECY UMMNYb- G4s XXX, XXX
ca, yctaHoBneHHomy B PCM-05.05 Kv G4, n/ln  xxx.xx

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

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

ANCKPETHOMO BbIX0A4A — KCYXOW 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 XTS5 - 23
JINHUW BbIXOAHOIO CMrHana pacxogoMepa
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CxeMa anekTpuyeckmux coeguHeHuni npu nogknovyeHun PCM-05.07

undposoi 0bpaboTiu

-/ PCM-05.07 \__

nne
B036
5|4
@
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Oe "YaCTOTHO-MMNYALCHLIA" BbIX0g
X558
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F - | MoNFN2
Lkamnep ecte -M, HeT -F
XS6 F/N2
—
o .%_ Oo \“qat:'rmuo-umnynbcusm“ BbIXOA
E Zle On
N 3[~]|Oe —

Puc. B.4

Mpn ncnonb3osaHun PCM-05.07 B ogHOKaHanbHOM BapWaHTe IMHMKSA
cBs3n coeanHsowas exog G4 pasbema XS3 B TOM-104 ¢ Bbixogom F/N
XS2 B PCM-05.07 He noagkntoyaeTcsi, a koHTakThl 1, 2, 3 XS6 8 PCM-05.07
3aKopa4ynBaroTCS.
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YcTaHoBkM B cnydae koHdurypupoaHus PCM-05.07 Ha 4aCTOTHLIN Bbl-

XOAHOW curHan (pekoMeHAyTCs)

YctaHoBku TOM-104 (cm. n.9.7.5.3)

YCTaHOBUTb YacCTOTHbIM TN BXxogoB 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/u XXX.XX
Fmax, Ny 2000

YctaHoBkn 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

YcTtaHoBkM B cnyvae KoHurypmposaHus PCM-05.07 Ha MMNynbCHbIN

BbIXOAHOM CUrHan

YctaHoBku TOM-104 (cm. n.9.7.5.3)

YCTaHOBUTb UMNYNbLCHbIN TMN BXoAoB G3 n G4

Tun Bxoaos G:
MMMYNbCHbIN

YCTaHOBUTb MaKCMMasbHbI pacxos paBHbIM Mak-
cuMmanbHOMy pacxogy PCM-05.07

YCTaHOBUTbL BEC MMMYNbCA, PaBHbIA BECY UMMY/b-
ca, yctaHosneHHoMmy B PCM-05.07

G3B XXX, XXX
Kv G3, n/ln  xxx.xx

G4s XXX, XXX
Kv G4, n/ln  xxx.xx

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

C nomoubio axamnepos XT1, XT2, XT3, XT4,
YCTaHOBUTb TUM AUCKPETHOIO BbIXOAA — «CYy-
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

66  Temiocyerynk TIM-104. PykoBOACTBO 10 SKCI/Iyatauymm.




NPUNOXEHUE I
Cxembl MeHI0 pexuma «Paboumniny

CHUCTEMA N
TemnepaTypa

]
\J
E Temnepatypa E

t xoexx °C

Apxus Tpa6 YiMm
THapab 4:MM

OwmnbKn Bpemsa 8 ownbre

KRKK KA KKK KT AR RN Tow YIMM

Puc. I'.1 Cxema meHio pexuma «Pabouniiy Ans cxembl yyeta « Temnepartypa»

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi. 67



Apxue

[

Owmnbkm
XAHXEXHKXXKHKXNHNKK
TG 1T YiMm
TG4 Y:mm

A\

CUCTEMA N
Pacxogomep

[l
Y

Macca M1 T
XXX

=

Bpemsa B owmbKe
Tow

qIimm

N

Tpab
THapab

HiMm
YIiMm

™~

Maccosblit pacxog,

G1 X.XXKX T/Y
\O6bemVl  m’|
: x.xxxxxx:
| OBBEMHbIi pacxop, |
lG1 XK M /4 !
Temnepatypa
tl xxx.xx °C
1[asnerme :
:pl X.Xxx MMa!

B |

Puc. I.2 Cxema meHto pexuma «Paboumny ans cxemol yyeta «PAC-

XOOOMEP»

68
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[

-

Apxue

[

RO KKK

|

TG 1T
TG4

Yimm
HIiMm

A\

CHUCTEMA N
Marucrpans

[«
Y

JHeprma Q Nkan

X0

Bpemsa B owmbke
Touw. Y:mm

N

Tpab
THapab

qimm
q4Mm

CTPAIb»

(=

Macca M1 T
X.XXXXXX

AN
MaccoBbli pacxog,
G1 XXX T4

106bemHbIii pacxoa !
1G1 XXXXX M4 :
i

Temnepartypa

tl

xxx.xx °C

Puc. .3 Cxema meHio pexuma «Pabounii» ansa cxembl ydeta « MATNA-

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.
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fe=

=

CHUCTEMA

Mopaya

Y

[«

3Heprua Q Nkan
X XHKHHRK

Apxue

Ownbkun
00000000 N

=

I~

Macca M1 T

XX XK

\

Maccosbliii pacxog,

G1 X.XXXX T/Y
|06vem V1 m’ |
: K HXXXAX !

OB bemHbli pacxoy, |

:Gl XXX Mg.r’q :
t1 XXX XX °C
t2 xxx.xx °C
e

t1-t2

Pa3H. TemnepaTtyp
xxx.xx °C

Puc. .4 Cxema meHto pexuma «Pabounny ansi cxem yyeta «[MOOAYA»

70 Tenocqerunk TIM-104. PyKOBOACTBO 110 SKCr/lyataumi.



fe=

e

CHUCTEMA

Q6paTtka

Y

[«

3Heprua Q Nkan
X XHKHHAK

Apxue

Ownbkun
00000000 N

Tpab
THapab

=

™~

Macca M1 T

XX XK

\

Maccosbliii pacxog,

G1 X.XXXX T/Y
|06vem V1 m’ |
: K HXXXAX !

OB bemHbli pacxoy, |

:Gl XXX Mg.r’q :
t1 XXX XX °C
t2 xxx.xx °C
e

Pa3H. TemnepaTtyp
xxx.xx °C

t1-t2

Puc. I'.5 Cxema MeHto pexmma «Pabouniny ana cxem yyeta « OBPATKA»

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.
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Apxue

/

OwmrbKru
XXXXXXXXHXHXKHAKN

[

Bpems B owmbKe
.G T

YIiMmM
\
Bpems B ownbke
Tow YIMM
N\
Tpab Yimm
THapab 4:Mm
'_‘L\
ipl

CHUCTEMA N
Tynuroeaa NBC

lf@

SHeprua Q Mkan
HXKXKHNXX

=

™~

Macca M1 T

LS 4 6.0 4

\

Maccosbli pacxog,
G1 XXX T4

:Gl XK M fu :
R A
tl XXX °C
tx xxx.xx °C
e
________ . |PasH.Temnepartyp
xxxx MMa | [t1-tx xXx.xx °C
X200 MMNa

Puc. I.6 CxeMa MeHto pexuma «Paboumny anst cxembl yyeta «TYTUKO-

BAA BC»

72
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CHUCTEMA N

Nogaya+P

ll’@

fe=

3Heprna Q Nkan
KKK HAXK

=

e

™~

Macca M1 T
Apxus X XXAXKX
N
£ Macca M2 T
Ownbkn OO0
XHOOCXXNKXKNXXK Y
[ Gl X XXXX T/4
TG T Y:mm G2 X.XXXX T/
TG J wwmofo 0 r 1___.
] |06Bem V1 M)
Tow 4IMmM | KXKXKKK |
A s iy S
\ |06vem V2 m!
Tpab q4:MMm | XXX
THapab  u:mm R S
Eppmp—— 161 XXX M4 '
1p1 x00¢ MMa | 1G2 XXKXX M7/ !
p2___xxxMiapooooo o TTTRRR Z_ T
h PasH. Temnepatyp t o0 :C
t1-t2 oo °C 2 ooxx "¢

Puc. I.7 Cxema meHo pexuma «Paboumny ans cxembl yyeta «[MOOA-

YA+P»

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.
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fe=

e

CHUCTEMA N

Qbpatka+P

ll’@

3Heprna Q Nkan
KKK HAXK

=

™~

Macca M1 T
Apxus X XXAXKX
N
£ Macca M2 T
Ownbkn OO0
XHOOCXXNKXKNXXK Y
[ Gl X XXXX T/4
TG T Y:mm G2 X.XXXX T/
TG J wwmofo 0 r 1___.
] |06Bem V1 M)
Tow . 4IMmM | KXKXKKK |
T: At HiMM Y S
\ |06vem V2 m!
Tpab q4:MMm | XXX
THapab  u:mm R S
Eppmp—— 161 XXX M4 '
1p1 x00¢ MMa | 1G2 XXKXX M7/ !
P2 oMl Feeoo S
h PasH. Temnepatyp t o0 :C
t1-t2 oo °C 2 ooxx "¢

Puc. .8 CxeMa mMeHto pexuma «Paboumny anst cxembl ydeta «OBPAT-

KA+P»

74
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CHUCTEMA N
OTKpbITaA

[

IHeprua Q Mkan

=

KRR AK \
Apxus Macca M1 T
KEXAARK
6 . S
Pexum pa D;&XXXX Macca M2 T
. X XXXXNK
AY
OwnbKK
G1 XXXXX T/Y
KKK KK HAKKKKKHK
d G2 XXKXX T/
———m—— J P
TG 1T 4:MMm | 37
T:GJ Y:imm :OSBQM vi Mo
| ) HXHXXXK
Tow Y:mm 1~ T I
T: Atd YimMmM :Oﬁbem v2 M
T | x,xxxxxx:
_-TTTITTZTIZCIT
Tpab ERALY 3
P 1G1 X.XXXX M2y !
THapab  4:Mm | 3, |
G2 XXXXX M fu !
g, g et S 1
1Aasnenue , va -
:px x.xxx MMa! tu xxxJoc G
______ e e t2 xxx.xx °C
: -
ipl x.xxx MMa | <
:p2 xxxx MMa ! Temnepatypa
__________ ~== o' xaxxx °C
PazH. Temnepatyp | _—

t1-t2

e xx °C

Puc. I.9 Cxema meHto pexuma «Paboumny ans cxembl yyeta «OTKPbI-

TAA»

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.
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CUCTEMA N
IBC unpkynaumna

[

IHeprua Q Mkan

(=

KKK AK \
Macca M1 T
X XXXXXX
Apxus hN
Macca M2 T
7 X XKXXXX
CmnbKK .
G1 00X T/
FHHKHHKHAKKKK KA
1 G2 XXXXX T/H
....... J
Bpema B owmubre 1 3
O6bem V1 m!
.G T 4imMm | i
l | K000 !
Bpema B ownbke 1061em V2 m '
Tow Y:mm : XXXXXXX |
\ I_::::::::I:::_
3 1
Tpab Y:Mm :Gl X XXX Mij |
THapab Y4:mm 1G2 XXNXX MY :
S~ "
:,[I,EIBnEHHe : t1 XXX XX °C
1px x.xxx MMa! t2 XX xx °C
__________ | v
\“""“““'} Temnepatypa
|p1 oo Mfla tx XxXx.xx °C
P2 X Xxx MMa :
———————— —~==-!

Puc. I.10 Cxema MeHto pexuma «Pabouminy» ansa cxemol yyeta «'BC LINP-
KyJNAUnNA»

76  Tenocqerunk TIM-104. PyKOBOACTBO 110 SKCr/lyataumi.



CHUCTEMA N
OTKpbITaA

[

IHeprua Q Mkan

=

KRR AK \
Apxus Macca M1 T
KEXAARK
= ~
Pexum paboTbl Macca M2 T
. XXXXXX X XXXXNK
AY
OwnbKK
G1 XXXXX T/Y
KKK KK HAKKKKKHK G2 f\l
. x,xxxi T
TG1T 4:MMm i 1
T:GJ Y:imm :OSBQM vi M :
i I HIX0NX
Tow Y:mm 1~ T I
T: Atd YimMmM :Oﬁbem v2 " :
Y ' K XKXKHX
. _-TTTITTZTIZCIT
Ipaﬁ 6 q'_MM 1G1 X.XXXX M4 |
Hapa dmm 1G2 00K Mfu )
e Sapnp————— oo |
1Aasnenue , va -
:px x.xxx MMa! tu xxxJoc G
______ e e t2 xxx.xx °C
: -
ipl x.xxx MMa | <
:p2 xxxx MMa ! Temnepatypa
__________ <= X XXX XX °C
PazH. Temnepatyp | _—

t1-t2

e xx °C

Puc. I'.11 Cxema meHto pexuma «Pabouniiy ans cxembl ydeta « MICTOYHUKY,
pexum paboTtbl — «CTOYHMKY

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.
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CHUCTEMA N
HCO

=
Y

JHeprna Q. TKan

=

XKNKX
A X XXXKXXK "";-...- —
Apxus acca T
HNXHRKXK
— -~
|l M2
OwnbKK acca !
MK
XNXKXHNNHXKKKANKK -
/ Macca M3 T
TG UMM pr——
T:G J 4iMM T
[ Gl KKK TS
Tow YimMm G2 KKK T
T: Atd FRYY 1
T MaccoBbIf pacxog
Tpa6 4 G3 XXXXK T/
THapab YIMM [t J""3';
106Bem V1 M
----1--------; ' XXX !
1flasnenue i STTITTIIIILIILC
1PX x.xxx MMa | 106Bem V2 M|
jmmmm e m e : KOO0 !
1pl x.xxx MMa | --SIIIzzIesIIT
1p2 x.xxx Mfa ! 106bem V3 m’ '
"""" A : x.xxxxxx:
PazH. TemnepaTyp jm-————=? '_;_'_Z“
t1-t2  xxu.xx °C 1G1 X000 MY :
< :G2 XXX My :
Temnepatypa it S
tx XXX °C :OﬁbeMHbm pao;o,u. :
~Jt1 XXX.XX “C /I_G_g____xffx_’(f'_f_q_.
t2 XXX.XX “C

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

78
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NPUNOXEHWE [

CxeMbl MeHIO pexuma «CepBUCHbINY»

0BLyme HacTpoiiKK
npubopa

| &

ALpec B CETH: XX
MHTepdeic: Xxxxx

-
Z

TOKOBBINA BIXOA: XX

[

OT4eTHOe 4YMCno:

XX

\

=

CropocTe obmeHa:

KRXXX

Eg.mam. Q: XXHXK
MHaWKauma V: xxx

/

Cymmatop Q: xxx
Qe=txExExExtrEx

MHAMKALMA p: XXX

v

Puc. 0.1 Cxema meHio «ObLme HacTponkn npmbopos»

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.

79



HacTpoiiku
M3M.KaHanos

[

E TUR TCM:  X,XXXX El
OTceuka G1u G2: :pl. x-xxr\rﬂnrﬁ]\ !
XXX % 1P max= xxW7a._
I___\ _________
[ iP1 gor, MNa  xx |
KoHTponb ' |
AvHuv G4:  pa/uer [ SO
I ipN: X-XX MA E
ip max= xxMMNa
KoWwtpone |\ g tememmmepeesseeseeeeeeeend *
SN S
amHuK G3: pa/wHer PN gor, MMa  x.x E
KOHTPOAE NMHKUK Y A *
Bo36. G2: na/Her KoHTpoAb nycToi
N Tpybbl G1: ga/Her
Zz

KoHTponk nycToit
Tpy6bl G2: ga/Her

\__?23’6.61:,5,&%&

Puc. [1.2 Cxema MeHto «HacTpokun namepuTenbHbIX KaHanoBy

KoHTpONB NUHUK

80  Temrocuerunk TIM-104. PyKOBOACTBO 10 3KCII/IyataLum.



Mapametpel CUCT. N
Temnepatypa

[«

Y

|E] t XXXXX El
MamepuT.KaHanbl Cucrema XXXX
G:x tx  p:x

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

Napametpti CUCT. [N
Pacxoaomep

[o]
Y
E Tun Bxoaos G: El

/ KOOOHXHHNK \
MamepuT.KaHabl avy(1), mm XXX
Gix  tix  pix
/ O N
Jo6asuTh K cUCT: 1Ge(1), M4 x,xxx
XXX D00 X 00K
[ I
OcraHoB: XXX G1T, % XXX
Cucrema: XXKX Gld., % XXX
\ A
pl WHHNK tl 0K
\.‘__________,./
Puc. 1.4 Cxema MeHto pexxnma «CepBUCHbIN» ANnS cxeMbl ydyeTa «PACXO-
OOMEP>»

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi. 81



82

Mapametpbl CUCT. N
MarucTtpans

[

Iz

Tun exopos G:
OO0

4

MamepuT.KaHanb
G:x tx px

/
OcTaHoe: XXX
Cucrema: XXXX
\
pl XXXXX

\tl -

HRXKX

=

Av(1), mm XXX

f"'l'"""""""""‘:
1GB(1), M /4 x,xxx '
XXX, XXX XXXK 1

..... } PR ———————
G1T, % XX
Gll, % XXX

Puc. .5 Cxema MeHIo pexunma «CepBUCHBIN» A5 cxeMbl yyeTa «MA-

MCTPANb>»

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.



Napametpsl CUCT. N
MNopava

(]

[

Twun Bxogos G:

=

OO0 XX
e
ay(n), mm XXX
M3mepuT.KaHanel
Gix  tixx  pIxx rombeneeees T .
7 1GB(1), m7/u xxxx
DO, XXX XXXX )
OcTaHose: XXX leeneen  —— i
Cucrema: XXXX
G1T, % XK
l Gll, % XXX
p2 XXXXX ]
Atl, °C XXX
\
pl XXXXX v
tl XXXXX
N
t2

XXXXX /

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

OAYA»

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.
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MapameTtpesl CUCT. [N
ObparTka

E
o [fansxoaosc: =]

KOO AKX
~
ay(1), mm XXX
M3mepuT.KaHanel
Gix  tixx  pIxx :..k ....... T .
7 1GB(1), m7/u xxxx
DO, XXX XXXX )
OcTaHose: XXX leeneen  —— i
Cucrema: XXXX
G1T, % XXX
l Gll, % XXX
p2 XXXXX ]
Atl, °C XXX
\
pl XXXXX v
tl XXXXX

AN

12 XXXXX /

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

84  Temiocuerunk TIM-104. PyKOBOACTBO 10 3KCII/IyataLum.



=

NapameTtpsl CUCT. [N
Tynukoeasa NBC

[«
i

Twun Bxogos G:

=

/ KXXXXXHNHXX XN
W3mepuT.KaHanbl AY(1), mm XXX
G:x  tixx  poxx
7 [ N,
I 3
OcTaHoB: XXX 1GB(1), m™/4 X, xxx
Cucrema: XXXX :Xxxx, XXX XXXX
[ 1
pXx XXXXX G171, % XXX
G1lH, % XX
AN /
pl XXXXX tl XXXXX
\‘\tx XXXXX /

Puc. 1.8 Cxema MeHIo pexnma «CepBUCHbIN» ANS CXeMbl yyeTa «TY-

NMMKOBAA MBC»

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.

85



Napametpel CUCT. [N
Mopayva+P

[«

Y
E| Tun Bxogos G: E
A OO KX ‘\
WMamepuT.KaHanbl av(1), mm XXX
Gixx  tixx prxx Av(2), mm XXX
7 P N
OcTaHoe: XXX 1GB(1), M4 x,xxx '
Cuctema:  XXXX E)(xxx, XXX XXXX
! .......... T ............. .
p2 I G1T, % XX
Gld, % XXX
| [—  E——
pl XXXXX 1GB(2), MI/4 XxxX |
i)(xxx, XXX XXXX
\ ........ ] ................ o
t2 XXX G211, % HAX
G2J, % XXX
~ 2z
tl XXAX Atd, °C %HX

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

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



MNapameTtpel CUCT. [N
Obpatka+P

[

\J
E’ Tvn BX0A08 G: E|
XKXKXXKRXNHK
/ \
M3mepuT.kaHans! AY(1), mm XAX
G:xx tixx prxx AY(2), mm XXX
7 Fooeees Beasensaccaanaanay
OcTaHoB: XXX EGBm' W4 x00x :
Cucrema:  XXXX Xxxxxxx\'xxxx‘
1
p2 XXXXX G1T, % xxx
Gl., % X
: pe—— ™ e— ;
ol OO 1GB(2), M7/u xxxx
PXXXX, XXX XXXX
\ ----------- ? -------------- ]
t2 KXXXX G2, % XXX
G2J, % XXX
- 7
t1 XXKXX Atd, °C o xxx
u

Puc. .10 Cxema MeH0 pexunma «CepBUCHbIN» ANS CXeMbl yyeTa

PATKA+P>»

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.
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Napametpel CUCT. 'N
OTKpbITanA

[«
Y

=)

Twun BxogoB G:

OO0

=

=1 ™~
M3mepuT.KaHanbl Av(1), mm XXX
G XX tixxX p:Xxx AY(2), mm XXX
S —— 7. R
1Pexum paboTbl ' 1GB(1), M*/4 X.XxXX '
: XXX : :Xxxx, XXX X0k
_______ r----- e aatateh taiatatatat
OctaHos: XXX G171, % XXX
Cucrema: XXAX Gl, % XXX
/I N T | P
px KHXKK :GB{2}, m*fu 00xx
:)(xxx, XXX XXXX
JI-----"
p2 XXXXX G2, % XXX
G2, % HHK
A /
pl XXXKX Atd,°C XXX
N yd
tx XRAXX t1 XXRNX
o t2 XXXXX |

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

KPbITAA»

88
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[

e

Mapametpbl CUCT. [N
BC unprynauma

[
Y

Twn Bxogos G:

MO \

=

MamepwT.kaHansl AY(1), mm XXX
GiXX XXX p: XXX AY(2), mm XXX
__________ £_ . i
\Pesepc G2:  xxx ! EGBUL M4 xxxx |
: h PRXXX, XXX XXX '
________ r____l s
OcTaHoB: XXX G11T, % XXX
Cuctema:  XXXX GlH, % XXX
T JR— sommmmmn
px XXHXX 1GB(2), M7 /u X, xxx
1 KM, XXX XXXX
s N ——
p2 XXXXX G271, % XXX
G2H, % XXX
LY 7
pl XNXXX t1 XXXXX
~ Z
tx XXXXX t2 XARKX
\‘__-—_—._‘.‘.""

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

LMPKyNAUms >

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.
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Napametpel CUCT. 'N
WCTOYHKMK

(]
Y
E] Tun Bx0408 G: E

OO0 \\\‘

1
M3mepuT.KaHanbl Av(1), mm XXX
G XX tixxX p:Xxx AY(2), mm XXX
__________ [ g—— by
:Pe}KMM paboTbl : av(3), mm XXX
! XXXXXX 1
""""" 7“"" T I T I I T I
OcTaHoB: XXX :Ga{l}, M3 fu xxxx '
Cucrema: XXXX :Xxxx, X0 o
s E - A ————
px XXXXX G111, % XXX
Gldl, % XXX
p2 XXXXX :GB(IZ}, M4 XXX |
) 1000 00X _ 00K _ )
pl XXXXX G271, % XXX
G2\, % KKK
T -==== To======
tx XXXXX 1GB(3), Mm7/4 xxxx :
X B X0K_|
t2 XXXXX G3T, % XXX
| |t1 XXKNX  {G3l, % XXX

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

90 Temiocyerunk TIM-104. PykoBOACTBO 10 SKCI/Iyatauymm.



MapameTtpbl CUCT. [N
HCO

[

Y
E| Tun Bx0408 G: |E|
A e
MN3amepuT.KaHanbl AY(1), mm XXX
G: XX XXX p:Xxx AY(2), mm XXX
rd Y
OcTaHos: XXX av(3), mm XXX
Cucrema: XXXX
7 p— \ SO———
pX XXXXX 1GB(1), M4 x.xxx
IXXKX, XXX XXXX
T [ e 4
p2 XXXXX G1T, % XXX
Gll, % XXX
I p——  ——
pl XXXXX 1GB(2), M*/4 XX.XX
é}(xxx, KNX XXX+
— b ? .............. ]
tx XXXXX G271, % XXX
G2, % XXX
Y [ v S
t2 XNXXX 1Ga(3), My xx.xx
EXXXX, XXX XKKX |
1..7 .................... 4
tl XXXXX G371, % XXX
———G3l, % XXX

Puc. [1.14 Cxema MeH0 pexunma «CepBUCHbIN» AN CXeMbl yyeTa

«HCO»

Terniocqeramnk TIM-104. PyKOBOACTBO 110 3KCri/lyaraymi.
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NMPUNOXEHWUE E
Mopspok paboTbl MHTErpaTopoB TeNNocyYeTYnKa

Tabnuua E.1
: Bo3MOXHble KOMOMHaLUKn
o § = | HC u TH, Bo3Hukaowme B MNopsiaok paborb: § i
528 cucTeme yueta WHTerpaTopoB npubopa z 5 z
oFs MHankaums sgd
9 §‘:‘:’ Q, HaXKkumee | € 2 8
s | ™ G{ | G | Al | M, |Tpa6|THap|Tow | Tey | Tot | Tau 30X
0o g sT \Y; gEg
oczH S8a
HeT HeT HeT HeT + + + - - - - |- -
HeT |HeT |ecTb |HeT - + - - - + - |t 2
HeT |ectb |ectb |[HeT - + - - + - - |el, 6t 1,2
HeT |ectb |ectb |ectb | - + - - + - - el 6t Al 1,2,3
HeT HeT HeT ecTb - + - - - - + |ad 3
HeT |ectb |HeT |ectb | - + - - + - - |6l Al 1,3
HeT ecTb | HeT HeT - + - - + - - el 1
HeT |HeT |ectb |ectb | - + - - - + - ot Al 2,3
Aa
eCcTb | HeT HeT HeT - + - + - - - | Tex.Heucnp. 4
eCTb [ HeT eCcTb [ HeT - + - + - - - | Tex.Heucnp. 4
eCTb _|ecTb | ecTb | HeT - + - + - - - | Tex.Heucnp. 4
eCcTb |[ecTb |ecTb [ecTb - + - + - - - | Tex.Heucnp. 4
ecTb [ HeTt HeT ecTb - + - + - - - | Tex.Heucnp. 4
eCTb_[ecTb | HeT ecTb - + - + - - - | Tex.Heucnp. 4
ecTb | ecTb | HeT HeT - + - + - - - | Tex.Heucnp. 4
eCTb [ HeT ecTb | ecTb - + - + - - - | Tex.Heucnp. 4
HeT HeT HeT HeT + + + - - - - |- -
HeT HeT eCTb | HeT + + - - - + - |Gt 2
HeT |ectb |ectb |HeT + + - - + - - |Gl 6t 1,2
HeT |ectb |ectb |ectb | - + - - - - + |cl. 6T Al 1,2,3
HeT HeT HeT ecTb - + - - - - + |ad 3
HeT |ectb [HeT |ectb | - + - - - - + el ad 1,3
HeT ecTb | HeT HeT + + - - + - - |ed
Her |HeT |ectb |ects | - + | - - - - |+ Jetad 2,3
dT
ecTb | HeT HeT HeT - + - + - - - | Tex.Heucnp. 4
€CTb [ HeT eCcTb | HeT - + - + - - - | Tex.Heucnp. 4
eCcTb _|ecTb | ecTb | HeT - + - + - - - | Tex.Heucnp. 4
eCTb_|[ecTb _|ecTb | ecTb - + - + - - - | Tex.Heucnp. 4
ecTb [ HeTt HeT ecTb - + - + - - - | Tex.Heucnp. 4
eCcTb_|[ecTb | HeT eCcTb - + - + - - - | Tex.Heucnp. 4
eCTb_[eCTb | HeT HeT - + - + - - - | Tex.Heucnp. 4
eCTb [ HeT eCTb | ecTb - + - + - - - | Tex.Heucnp. 4
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Bo3moxHble koMGMHauUumn
Mopsiaok pa6oTtbl [
HC u TH, Bo3HuKaowme B
WHTerpaTopoB npuéopa 5
s S | cucreme yuera 9 x
- S b |
[} T H [ I
z 24 UHaukaums < g £
a 29 Q Ha XKW UBB Og_-&
o ' T
2 3 TH | 6l | 6t | al | M |Tpa6|Thap|Tow | Toi | Tet | Tau S5 8
Esa \% =X
o30Y oS g
Ocaod 28w
HeT |HeT |HeT |HeT + + + - - - - |- -
HeT HeT eCTb | HeT + + + - - - - et 2
HeT |ecTb |ecTb |HeT + + | + | - - - - |cl, 6t 1,2
HeT |ectb |ectb |ects | + + | + | - - - - |cl, 6t ad 1,2,3
HeT |HeT |HeT |ecTb | + + + - - - - |ad 3
Her |ectb |HeT |ectb | + + |+ | - - - [N 1,3
HEeT [eCTb |HeT HeT + + + - - - o [ 1
HeT |HeT |ectb |ectb | + + |+ | - - - [\ 2,3
HeTt
eCTb [ HeT HeT HeT - + - + - - - | Tex.Heucnp. 4
eCTb [ HeT eCcTb | HeT - + - + - - - | Tex.Heucnp. 4
eCTb | ecTb | ecTb | HeT - + - + - - - | Tex.Heucnp. 4
eCcTb |[ecTb |ecTb |ecTb - + - + - - - | Tex.Heucnp. 4
eCTb [ HeT HeT ecTb - + - + - - - | Tex.Heucnp. 4
eCcTb _[ecTb | HeT ecTb - + - + - - - | Tex.Heucnp. 4
eCcTb |ecTb |HeT HeT - + - + - - - | Tex.Heucnp. 4

MpumeyaHus:

«+» — MHTErpaTop BeAEeT CYET C HAaKOM/EHMNEM;
«-» — WHTErpaTop OCTaHOBJIEH;
- MPpW OTKAYEHMU NUTaHusa uHterpatop Tpab octaHoBNEH;
- MPUY BKIHOYEHWUW/OTKIIOYEHUM NUTAHMSA B apXMBe AaHHbIX PUKCUPYeTCs Koa 4 B yace, Korga nu-

TaHWE OTKIYUIN U B Yace, Korga NUTaHue BKAKYUIN.
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NPUNOXEHMUE X
Mpenenki gonyckaeMon OTHOCMTENbLHON NOrpPeLlHOCTN N3MepuTenb-
HOroO KaHana Konu4ecTsa TennoThbl

Mpeaenbl AONyCKaeMoOM OTHOCUTENbHOM MOrPewHOCTM N3MEPUTENBHOIO
KaHana KoJiM4yecTBa TenaoThbl, domax, MPMBEAEHbI B Tabnnuax XK.1, X.2.

Tabnuua X.1. Tensnocuerunkm knacca C, komnnaekt TCI knac-
ca 1 (Aen= £(0,054+0,0014t), °C)

[nanasoH namepeHus PasHocTh

pacxoAa TennoHocuTens Zf“llz:epa-ryp 6Qmax, % 8Gmax; % 6l(TCI’lmax; %8TBmax, %
2 + (4,90 - 5,00) + 260 [+ 1,50
10 + (2,10 - 2,20) + 0,60 [+ 0,70

> -

Gmax2G=20,04Gmax 20 + (175 - 1.85) + (0,80 0,90) : 035 |z 060
150 + (1,45 - 1,55) + 0,13 [+ 0,51
2 + (5,00 - 5,30) + 260 [+ 1,50
10 + (2,20 - 2,50) + 0,60 [+ 0,70

0,04Gmax>G20,01Gmax 5, + (185 - 2.15)] ¥ 090 - 1,20 =55+ 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) : 035 |z 0.60
150 + (1,85 - 2,65) + 0,13 [+ 0,51

Tabnuua X.2. Tennocuerumku knacca B, komnnekr TCI knac-
ca 2 (Aen= £(0,140,002At), °C)

[OwanasoH n3MepeHunsa Pasrocte

pacxoaa TennoHocuTens Z?“’ch':epa.ryp 8Qmaxy % 5Gmax, % SKTCI'Imax, % STBmax, %
2 + (8,21 - 8,45) + 520 [+1,50
10 t (341 - 3,65) ) |z 120 [+0,70

Gmax2G=0,04Gmax 0 s et 305t (18 - 18070 Tx 060
150 t (2,29 - 2,53) + 027 | 051
2 t (845 - 9,20) + 520 | 1,50
10 + (3,65 - 4,40) |+ 120 [+0,70

0,04Gmax>G=0,01Gmax 20 + (3.05 - 3.80) + (1,75 - 2,50) + 070 |£060
150 + (2,53 - 3,28) + 0,27 |+ 051
2 + (9,20 - 11,20) + 520 |+ 1,50
10 + (4,40 - 6,40) |+ 120 [+0,70

0,01Gmax>G20,003Gmax o = (380 —580)] * @50 - 450570 T+ 060
150 t (3,28 - 528) t 027 |£051

Semax — Mpeaesnibl AOMYyCKAaeMON OTHOCUTENbHOW MOrpelwHOCTU U3MepeHus
pacxoaa, obbemMa 1 MaccCbl TEMNSIOHOCUTENS;

SkTcnmax — NpeAenbl 40NyCKaeMolW OTHOCUMTENbHON MOrpeLHOCTUN KOMMNAeK-
Ta TCI;

StBmax — MNpeaenbl A4OMNYCKAeMONW OTHOCUTESNIbHOM MOrpewwHOCTU TensoBbl-
yncnuTens.

SKTCrmax = (AKTcn/At)*].OOO/O; OTBmax = 0,5 + AtH/At
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NMPUINOXEHUE U
HacTtpoiika mogema
MNepen TeM, Kak NOAKNOYATbL MOAEM K TEMSIOCHETUYMKY, ero Heobxoau-
MO HacTpouTb. [ins 3TOro MoaeM noakntodaetcs kK MK n 3anyckaertcs npo-
rpamma <«HacTtpoitka Mopgema» (ucnonHsemblit dann «ModemCon-
fig.exe»). BHewHnin Bua nporpammbl NpmuBeaéH 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-
KJIlOYEH HacTpanBaeMblii MOAEM, U HaXaTb KHOMKY «MoAKAIOUUTBLCA > .

B nporpamme npegycMoTpeHa OnuMs aBTOMaTUYECKOro KOHMUrypwu-
poBaHus <«ABTOMAaTU4YecKasi HacTpomnka» (kHonku <«U.S.Robotics»,
«Acorp», «Siemens TC35>») ans pa3nnyHbIX NpouM3BoAUTENEN Moae-
MOB. B pexunme aBTOMATMYECKOW HACTPOMKM BbIMOMHAKTCA cneaylume
AT KOMaHAabI:

AT&FO0 - 3arpy3ska ctaHgapTHoro npoduns 0;

ATSO=x - YCcTaHOBKa pexunma aBTonoAHATNSA Tpybku;

ATEO - OTK/IOYEHME JI0OKAJIbHOIo 3Xa B KOMaHAHOM pexuMme;
ATF1 - OTK/II0OYEHME 3Xa B pEXUME nepesadun AaHHbIX;

ATYO - Boibop npoduns 0 Kak no ymonyaHuio;

AT&WO0 - 3anncb HOBOro Npoduais B SHEPrOHE3aBUCUMYIO NaMsThb.
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BHumaHue: Habop AT komaHZ y pasHbiX NPOM3BOAUTENEN MOXET OTNMYaTbhCsl B
CBSA3N C OTCyTCTBMEM obuero ctaHgapTa. [aHHbli Habop komaHa npuBenéH Ans
Mo4EeMOB, NpousBoauTenemMm KoTopbix siBnsieTcs komnaHusa U.S.Robotics. Mpu unc-
nonb30BaHNM MOAEMOB APYrnx npousBoauTenen Heobxoammo ybeomTbca B COOT-
BETCTBUM KOMaHA Moaema npveeaéHHomMy Habopy koMaHng. Ecnn kakue-Tto 13 Ko-
MaHZ OTNnYatoTCs, TO KOHPUIypupoBaHue TpebyeTcs NPOM3BECTU B PYYHOM PEXU-
Mme.

[ns BBOAA KOMaHAbl B PYYHOM pexmMme HEO6X04MMO MOAKIOUNTLCS K
MoaeMmy, HabpaTb ee B none komaHAa (cM puc. N1) n HaxaTb KiaBuwy
«Enter».

B nporpamMme TakxXe MOXHO yKa3aTb YMC/I0 3BOHKOB A0 aBToMatuye-
ckoro otBeTta (none BBoga <«ABTOMOAHATME»). [locne BbINOSIHEHUSA
KOHMUrypnpoBaHua HeobxoAMMO HaxaTb KHOMKY «OTCOeAMHMUTbCS>» U
3aKpbITb MpOrpamMmy.

Mocne KOHpUrypnpoBaHua mogema HeobxoaAnMMO YCTaHOBUTb B TEMO-
CYeTumKe cKkopocTb obMeHa 9600 ans uHTepdeica RS-232.

MozeM MoAK/IIYAETCS K TensocyeTunky kabenem c pasBoakoin, 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. 12
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NMPUNOXEHMUE K
JdononHutenbHble BO3MOXHOCTU cxeMbl «OTKPbITAA»

B cxeme «OTKPbITASAA» peanu3oBaHO HECKOSIbKO AOMOSHUTENbHbIX BO3-
MO>XHOCTEN, MO3BONSAIWMX BECTU KOPPEKTHbIA YYET B HETUMUYHbLIX CNy-
yasax:

N3MepeHMe peBepCcUBHOro pacxoaa

[t2]t1[tx[p2[p1lpx| [M1jM2

HC Atl npu pesepce He
permctpupyetcs

-rpyﬁonipoao.q

T
Tpybonpoeoa Xon0AHOU BOAbI

Cxema «OTKPbITASl» no3BOASET BECTU YYET TEMNSIOBOM 3HEPrnM Kak
MpY HOPMATMBHbIX Harpy3kax B CMCTEME, TaK U B 4YacCbl MUKOBbIX Harpy-
30k (6onbliol pa3bop TennoOHOCUTENSA), KOrAa HanpaBfieHWE ABUXEHUS
TensioHocuTens B obpaTHOM TpybonpoBoae MOXET U3MEHUTLCA Ha peBep-
cuBHoe (kK noTtpebutento). Mpu 3ToM He TpebyeTcs nepeycTaHaBiMBaTb
[aTumK pacxoga Ha obpaTHoMm Tpybonposoae*.

N3MeHeHMe HanpaBneHus NoToKa perncrtpupyeTtcs npubopoM aBToMa-
TUYeckn (MrHOBEHHbIM pacxos B obpaTHoM TpybonposoAe HauMHaeT UH-
AMUMPOBATBLCS CO 3HAKOM «=>»).

OcobeHHOCTLIO paboThl Npun peBepce SABNSETCA TO, YTO Macca (obbem)
TensaoHocMTensl, NpoTeKkLwero no nogatuwemMy n obpatHoMmy Tpybonposoay
CYMMUPYIOTCS B OAHOM uHTerpatope M1. VHTerpatop M2 B 3TOM ciydae
ocTaHoBfeH (cM. Tabnuuy K1).

Tabnuua K1
HanpasneHue noto- | WUHterpatop M1 WHTerpatop M2
Ka B 06paTHOM Tpy- (macca TennoHocuTens, oTny- (Macca TennoHocuTens, Bo3-
6onpoBoae LleHHOro noTpebuTento) BpalleHHOro notpeburtenem)
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 peBepCMBHOMO pacxoAa BO3MOXHO TOJIbKO B MHAYKLUMOHHOM KaHa-
ne 2.
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Koppekuusi pacueTta TenJ1oBo sHeprum npm M1<M2

Ecnn B cucteMe uckio4veH noaMec, TO BCerga AO0MXKHO BbIMOMHATLCA
ycnosue: M1=M2.

OpHako, KaxAabli M3 AaTYMKOB M3MepsieT pacxod C MOrpewHoCTblo,
npegenbl KOTOPOM HOpPMUPYHOTCA. B CBSI3M € 3TMM Npu OTCYTCTBMU BOAO-
pa3zbopa (M1=M2) BO3MOXHa CUTyauums, Koraa M3MEPEHHOE 3HayeHue
maccbl M2 npesbicnt M1, T.e. M1<M2.

B aTOM cnyuyae 3HauyeHne Q2 B cdopMyne pacyeta NoTpebrieHHOM 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 ydyeT BblibpaTb dopmyny ans pacyeta Q npy M1<M2:

Q=Q1+Q2 nan Q=Q1.

Q = Q1 (Q2 c oTpuuaTENbHbIMU 3HAYEHUSMWN HE YUYMUTbIBAETCS)
i
Q = Q1+Q2 (Q2 yunTbiBaeTCS BCeraa).

Ecnn M1=M2, 10 pacuyeT Bcerga Begetca no gopmyne Q=Q1+Q2
(He3aBUCKMMO OT YCTAaHOBNEHHOWN DOPMYIbI).

JleTHue pexkmMmbl paboTbl
B cnyvae, korga ropsidyas Boda nojaeTcs noTpebuTento Henocpea-
CTBEHHO U3 CUCTEMbI OTOMNeHns (MO TYNWKOBOM CXeMe) U B nepuoa oT-
KIto4YeHns otonneHuns (BeCHa-oceHb) oAuH 13 TpybonpoBoAOB HE UCMOJIb-
3yeTcs, Ang yyeTta MoryT 6biTb MCnonb3oBaHbl pexnmel JIETO1 n JIETO2:

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

Mo3BonsieT BeCTM y4yeT TensoBoW 3Heprun cuctembl NBC npum oTkt0-
YEHHOW cucTeMe oTonseHus (neTHuii nepwuoa). daTumk pacxoga Ha 06-
paTHOM TpybonpoBoae nepeycrtaHaBnvMBaTb He Tpebyetcsa. [pu 3TOM Ha
nogatowem Tpybonposoae MOryT NMpoOBOAUTBCS PEMOHTHblIE M Mpodunak-
Tuyeckme paboTbl.

MNMokasaHua AaTYMKOB, YCTaHOBJIEHHbIX Ha noaatoweM Tpybonposoae,
npu pacyeTte NoTpebneHHOM TENOBON SHEPIUN HE YUYUTbIBAKOTCS.
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t2[t1[tx|p2fpifpx| [M1iM2

J ‘ | ®dopmyna pacyeTa NoTpeGNeHHOW aHepruu:
Moppiow 44
donpoepa; | ol Q = [M2|(h2-hx)

A 5 S
O6paTHbIH 'lp\rﬁurl'puBoA

(cueT BeaeTcs TO/IbKO B TOM c/lyyae, koraa M2<0)

F}.E+
pybonposoa XoONoAHOM BOAbI

JIETO2. OtcyTCcTBYET pacxos B obpaTtHOM TpybonpoBsogae.

Mo3BonseT BeCTM y4yeT TensoBor aHeprun cuctemol NBC no nopatouwe-
My TpybonpoBoay Mnpu OTK/IIOYEHHON cucTeMe oTonneHus (NeTHUI nepu-
oa). Npu 3ToM Ha obpaTtHoM Tpybonposoae MOryT MPOBOAUTLCA PEMOHT-
Hble U npodunakTnyeckne paboThbl.

MokasaHus [aTuMKOB, YCTaAHOBNEHHbIX Ha obpaTtHoM Tpyb6onposoae,
npu pacyete noTpebneHHon TeN0BOW SHEPITNM HE YUUTLIBAIOTCS.

2] t1[tx|p2p1px] |M|1HMZI

dopmyna pacyeTa NnoTpeb6rIeHHOW 3Hepruun:
0L M

?:y?;:mpoaog .
—

ObpatH I‘i prﬁon'posop.

A
pr!onponon XON0AHOM BOAbI

Q = M1(h1-hx)
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