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BBEOEHUE

HacTtosawee pykoBOACTBO MO 3KChayaTauuMu rnpefHa3HayeHo Ans
O03HaKOMMIEHUS C MpPUHUMMNOM paboTbl, YCTPOMCTBOM, KOHCTPyKUMEN U
npasunamu skcnsyataummn tennocyetuymka TOM-104M ucnonHeHunsa 1, 2,
3, 4 (manee - TennOCYETUYNK MNN Npubop).

MNepen  HavanoMm  3KcrnjlyatauMm  TenJocCYeTYMKa HeobxoanMo
BHMMAaTe/IbHO  O03HAKOMWTbCA C MacnoptToM U  PYKOBOACTBOM IO
3KcnayaTaumu.

B pykoBoacTBe nO 3KCnjyatauuuv nNpuUBEAEHO OMnucaHue BCeX
(YHKUMOHaNbHbIX BO3MOXHOCTEN TenjocyeTynka. ODyHKUMOHAbHbIE
BO3MOXHOCTW KOHKPETHOro TensiocyeTunkKa OnpefenstoTcs KapTon
3aKasa, 3anofIHAeMOoM 3akasuumkoMm npu nokynke (cm. MPUJTOXKEHUE A).
Taknm obpa3oM, HekoTopble YyHKLNOHANbHbIE BO3MOXHOCTM, ONUCaHHbIE
B AaHHOM pPYKOBOACTBe, B BalweM TensocyeTynke MOryT oTCyTCTBOBaTb.

B pykoBoACTBe TMpPUHATbI Crieaylolmne TepMUHbI, COKpaleHus W
yCnoBHble 0603Ha4YeHns:

UBB — n3amepuTenbHO-BbIYUCIIUTENbHbIN BGMOK;

MMP — nepBuyHbIN NpeobpasoBaTenb pacxoaa;

UM - wusmeputensHblin npeobpasoBaTenb pacxoga C  HOPMUPOBAHHBLIM

YaCTOTHBIM MY UMMYNbCHBLIM BbIXOAHBIM CUTHANoOM;

DN — HoMuHanbHbIn guameTp MNP nnu UMT;

TC — Tepmonpeobpa3oBaTenb CONPOTUBIEHNN;

AW — patumk n3bbITOYHOrO AABNEHUS;

GB — BepxHuI nNpegen namepexus pacxoga MNP nnun UMT;

GH — HWKHUIM npegen namepeHus pacxoga MNP wnn UMM;

AtH — MVHMManbHOe u3MepsieMoe 3HaveHue Pas3HOCTU TemnepaTyp Mexay

noparowum 1 obpaTtHbIM TpybonposBogamu;

HC - wHewrtaTHas cuTyauma (cuTyaumsi, oOycnoBfieHHass BbIXOAOM 3@

yCTaHOBMNEHHbIE MNpedenbl CreAylowWwyx napamMeTpoB: pacxoga B OAHOM U3

KaHarnoB wnM pasHOCTM TemrepaTyp Mexagy nogjawwum u  obpaTHbIM

TpybonpoBogamu);

TH — TexHun4eckas HeucnpaBHOCTb (OTKNOHEHWe pexuma paboTbl npubopa oT

3a[aHHOro, BbI3BAHHOE €ro HeUCMPaBHOCTbIO, OOPbLIBOM UMW KOPOTKUM

3aMblkaHmeM nuHui ceasm ¢ TC);

MK — IBM coBMeCTUMBIN NepCOHarbHbIA KOMMbLIOTEP;

Cucrtema TennonoTpebneHus (TennocHabxeHus) - KOMMMeEeKC

TennonoTpebnsawmx (TennocHabxarlmx) YCTAaHOBOK C COEAUMHUTENbHbIMU

TpybonpoBoAaMM UMK TEMMOBLIMUN CETAMM;

Cxema y4yeTa — cxemaTunyeckoe msobpaxeHune cuctembl TennonotpebneHvs B

MecCTe yCTaHOBKM TennocyeTyuka.

MN3rotoBuTENb OCTaBASIET 3a CO60l MpaBO BHOCUTb B KOHCTPYKLMIO U
CXeMy TEenaocyeTYnKka M3MEeHEeHWs HernpuHUMNMaNbHOro Xapaktepa 6e3
OTpaXkeHUsl UX B PYKOBOACTBE.
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1 HASHAYEHUE U OBNACTb NPUMEHEHUA

Tennocyetunk TOM-104M npepHasHayeH AN U3MEPEHUs, MHANKALWN
W perncrpauuMm C Ueflbl0 KOMMEpPYEeCKOro M TexXHOJIOMMYEecKoro y4yerta
3HayeHurt notpebneHHoro (OTMNyLWEHHOro) KOMM4YecTBa  TEMN/0BOWM
3Hepruun, obbema M Maccobl TENIOHOCUTENS U APYrMX NapaMeTpoB CUCTEM
TensocHabxeHuns 7 ropsyero BOAOCHabxeHus, oxnaxaeHus
(koHAMUMOHMpPOBaHKNA), a Takxke Ansg  aBToMaTM3auuu  yuyeTa,
TeneMeTpuyeckoro KOHTPOSSA, oOpraHu3aumMm WHEPOPMALIMOHHbIX CeTeln
cbopa AaHHbIX C UCMOSIb30BaHMEM MPOBOAHLIX M 6eCnpoBOAHbLIX KaHanoB
CBA3MU.

Tennocyétumk TOM-104M knacca ToyHocTv 1 no CTB EN 1434
cooTBeTCcTBYET TpeboBaHusaMm CTB ISO 4064 1 MOXeT UCNONb30BaTbCs A4
KOMMep4yeckoro y4yéta o6béma TensioHoCuTens.

O6nactm npuMeHeHus: npeanpusaTUs TenJoBblX CeTen, TensoBble
MYHKTbl  >XW/bIX, OB6LWECTBEHHbIX W  MNPOM3BOACTBEHHbLIX  34aHUN,
LEeHTpanbHble TENOBblE MYHKTbI, ICTOYHUKW TEMSOTbl, TEMJOBbLIE CETU U
cuctembl  oxnaxaeHus  (KOHAMUMOHMPOBaHus) 06bekToB  (34aHui)
MPOMBbILLSIEHHOIO N BLITOBOMO Ha3HaYeHUs.

2 ONMUCAHUE
TennocyeTumk T2M-104M aBnsaeTca MYNbTUCUCTEMHbIM,
MHOrOKaHasbHbIM, COCTaBHbIM, MHOroyHKLNOHaNbHbIM

MMUKPOMPOLECCOPHbLIM YCTPOWCTBOM CO BCTPOEHHbLIM LM(PO6YKBEHHbLIM
WMHANKATOPOM.

TennocyeTynk NO3BOJSISIET OPraHU30BbLIBaTb yY4eT Kak B O4HOW, Tak U B
HECKOJIbKNX (mo yeTbipex) cucremax TennonotpebneHuns
(TennocHabxeHuns).

MakcnMManbHOe 4YMC0 CUCTEM OrFPaHMYEHO YUCAOM M3MepUTEsbHbIX
KaHanoB pacxofa (40 veTbipex) u TemMnepaTypbl (40 WeCTn).

Ona  kaxaon cuctembl TensonoTtpebnenuns (TennocHabxeHus) B
pexunme KOH@UrypmpoBaHus BbibpaeTcsa cxema ydyerta (cM. Tabnuuy 2.4).
KoHdurypmuposaHme npoBoaUTCS MNpW MNYCKO-HanagouHbiXx pabotax Ao
NOCTaHOBKM Npnbopa Ha KOMMEpPYECKUN yUeT.

Haunbonee pacnpocTpaHeHHble BapuaHThbl MCNosb30BaHUsA
Tennocyetymka TOM-104M npusegeHsl B NMPUJTOXXEHNN J1.

MBB TennocyeTumka BbIMYCKAeTCA B YETbIPpEX TUMOBbIX UCNOJIHEHUAX,
OoTIn4arWnxca KoOM4YeCTBOM U3MEPUTENIbHbIX KaHasl0B (CM. Ta6ﬂl/IU,y
21) NcnonHeHne TenaocyeTymka YKa3blBaeTCA B KapTe 3aKa3a
(cM. TIPUSTOXKEHWE A).
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Tabnuua 2.1

Gm-m Guacr

AR (xaHanl, kaHan2) (kaHan3, kaHan4) Tk
TOM-104M-4 2 2 6 |4
TOM-104M-3 1 2 6 |4
TOM-104M-2 2 0 4 |4
ToM-104M-1 1 0 2 |2
HQMMel-IaHVIe! Guﬂn — MHAYKUWOHHbIE KaHallbl UI3BMEPEHNA paCXoaa,

Guacr — YaCTOTHO-UMNYJNIbCHblE KaHalJlbl WU3MEPEHUA pacxoaa, T - KaHanbl

U3MEPEHUA TEMNEPATYPhI, P - kaHanbl U3MEPEHNA AaB/1EHUA.

B WMHAYKUMOHHBIX KaHanax wu3MepeHus pacxoda Guua (kaHanli,
KaHan2) u1Crnonb3ylTcs NepBuUYHble npeobpas3oBaTtenn  pacxoaa
3/1eKTPOMArHMTHOro TMna dnaHueBoro n 6e3daHULEBOro NMCNOJHEHNS C
HOMMUHaNbHbIM AnaMeTpom oT 15 go 150 mM.

B YaCTOTHO-MMNYJIbCHbIX KaHanax n3MepeHuns pacxoaa
Guacr (kaHan3, kaHan4) ncnonb3ytoTca pacxogomepbl PCM-05, a Takxke
pacxoAoMepbl, NepeyvncsieHHble B Tabnnue 2.6.

3HayeHns n3MepseMbIX, BblYUCASEMbIX M YCTAHOBOYHbIX MapaMeTpoB
MHANLMPYIOTCSA Ha OBYXCTPOYHOM undppobyKBEHHOM
XKUOKOKPUCTANSIMYECKOM  UHAMKATOpPE, YCTaHOB/IEHHOM Ha nepeaHen
naHenn WBB. Bblbop wHAMUMPYEMbIX MapaMeTpoB MNPOU3BOAUTCSH
HaXaTMeM KHOMOK, HaxoAsWMXCA Ha nepegHer naHenu. Ha nepeaHen
naHenu TaK >e pa3MelleHbl TPU CBETOAMOAHbIX WHAMKAaTopa paboTbl
TennocyétTymka.

O6bMeH  paHHbBIMM € TEMJOCYETYMKOM  MPOM3BOAUTCA  4epes
ctaHaapTHble uHTepdencol USB, RS-232C n ranbBaHopa3Bs3aHHbIn RS-
485. Mo 3aka3y Tennoc4YéTUmMK ocHalaeTcs nHTtepdericom Ethernet.
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2.1 TexHUYECKME XapaKTePUCTUKN

2.1.1 TennocyeTumnk obecrneymBaeT:

n3MepeHune un MHAnKauumio:

TeKyLMX 3HaueHni ob6beMHoro Gy [M3/4] pacxoaa TensoHocKTENS
B nogawoweM un obpaTHOM TpybonpoBogax, Ha KOTOpPbIX
yctaHoseHsbl MNP nan UMl;

Tekylwmx Temnepatyp t [°C] TennoHocuTens B MOAANOWEM U
o6paTHOM Tpy60oMpoBoOAax, Ha KOTOPbIX YCTaHoBMAEHbI TC;

Tekylwero n3bbITOYHOro AaBneHns B Tpybonposogax P [MIa], Ha
KOTOpbIX YCTaHoBneHbl AN/;

TeKyLlero BpeMeHu (C yKasaHMeM 4acoB, MUHYT, CEKYHA), AaThbl (C
yKasaHueM 4yucna, Mecsua, roga) u aHa Hejenu;

BblYUCJIEHNE U MHANKALUUIO:

TeKyLMX 3HauyeHn maccosoro Gm [T/4] pacxopa TennoHocuTens
B nogawweM u obpaTHoM TpybonpoBodax, Ha KOTOpPbIX
yctaHosneHbl MNMP unmn UM;

Tekywen pasHoctn Temnepatyp At [°C] B nojarwolWweMm W
obpatHoM TpybonpoBogax;

BblYUC/IeHne, MTHAUKaLUMII0O N HaKonJieHue C HapacTalouwMm UTorom:

notpebneHHoro (OTMYLWEHHOro) KosM4yecTBa TennoTbl (TEN0BOM
3Heprun) Q [Fkan], [MBT-u], [FOx];

B pexXunMe OCTaHOBa cyeTa Mo At :

. KOIMYeCTBO TEM0BOW 3HEpruM, Uu3pacxofoBaHHOE  3a
nepvoa A[EenNCTBUA HewTaTHbIX cuTyaumn QHc [[kan], [MBT-u]
[rAx];

. KONIMYeCTBO TEMN0BOM 3Heprumn, notpebneHHoe 3a nepuoa
paboTbl npubopa B wTatHOM pexume Qu3 [l[kan], [MBTu],
[rAx];

. CyMMapHoe KONM4ecTBO Tens0BoM 3Heprum,
notpebneHHoe cnuctemor 3a nepuog paboTbl B LUTAaTHOM pexuMe m
nepuos JAenCTBMSA HeWTaTHbIX cuTyauun Qwu [[kan], [MBtu],
[rAx];

Maccbl M [T] n obbema V [M3] TennoHocuTens, NMpOTEKLUEro Mo
nojatowemMy un obpaTtHoMmy TpybonpoBogaMmM, Ha KOTOPbIX
yctaHoseHsbl MNP nan UMl;

Tpa6 - BpemeHu paboTbl npubopa nNpu MOAAHHOM MUTaAHUU
[4:MuH];
THap - BpeMmeHu pabotbl npubopa 6e3 ocCcTaHOBKM cyeTa C

HapacTawLwwmMM UTOroOM [Y:MUH];
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- TTH - BpeMeHu paboTbl Nnpnbopa Npu Hannumm TH [4:MUH];

- T:dt!, T:GT, T:Gl - BpemeHu paboTbl oTAENbHO MO Kaxaolk HC
[4:MMH];

- Tan — BpeMeHu OTCYTCTBUS 31EKTPONUTAHUSA [YiMUH];

- TnT - BpPeMeHM OTCYTCTBUSI TennoHocuTens B Tpybonposoae
(nyctas Tpy6a) [4:MuH];

- TpeB - BpeMeHUM pPEBEPCUBHOI0 3HAYeHUd TernsioHocuTens B
obpatHoM TpybonpoBoge [Y:MWH];

- apxuBa AaHHbIX.
coxpaHeHue B SHeproHe3aBUCUMOI NaMaTH (perncTpaumro):

- notpebneHHoro (OTNyLEHHOro) KonuM4yecTtBa TennoTbl (TenaoBoOMn
3Heprmm) 3a Kaxablh vac (cyTkm, mecsau) Q [kan], [MBTu],
(rAx];

- Maccbl M [T] n V obbema [M3] TennoHocuTens, NpoTekwero 3a
Kaxabl 4yac (cyTku, Mecsy) no nogawowemy u obpaTHoMy
TpybonpoBoaaMm, Ha KOTOpbIX ycTaHoBAeHbl MNP unu UM;

- CcpeaHe4yacoBbIX W CpefHEeCcyTO4YHbIX 3HadeHumn Temnepatyp t [°C]
TennoHocuTens B Tpybonposoaax;

- CpegHe4yacoBblX M CpeAHeCYTOYHbIX 3HayYeHUM TemnepaTypbl
t [°C] Hapy»xHOro Bo3ayxa;

- CcpefHe4yacoBOW M CpefHecyTOYHOW pasHocTn TemnepaTyp At [°C]
B nopgatoieM n obpatHom TpybonpoBoaax;

- 4acoBbIX W CYTOYHbIX W3MepseMblXx (MW MporpaMmMMpyeMmbiX)
cpefHeapudMeTMUEeCKNX 3HadeHu pasfieHMs B MNajaloleM W
obpaTtHoM Tpy6onposogax P [MMa];

- BpeMeHM paboTbl NpU  MNOAAHHOM  HaMpPsHKEHUM  MNUTAHUS
Tpab [4:MuH];

- BpeMeHu paboTbl B wWTaTHOM pexume THap [4:MuH] (Bpems
HapaboTku);

- BpeMeHu paboTbl TTH. npubopa npm Hanuumm TH [4:MUH];

- KogoB Bo3HuKawwmx HC un (nnun) TH;

- BpeMeHu pabotbl (T:dtl, T:GT, T:Gl) no kaxzaoi HC [4:MuH];

- BpPEMEHW OTCYTCTBMS TennoHocuTens B Tpybonposoae TnT
[4:MuH];

- BpeMeHu paboTbl Tan [4:MWH] NpU OTCYTCTBMM SMEKTPONUTAHUS;

- BPEMEHU PeBEPCUBHOrO 3Ha4yeHUs TensioHocuTenss TpeB [4Y:MUH]
B obpaTHOM TpybonpoBoae.
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perucrTpauuvio B apxuBe co6bITHiA:
- BO3HMKWMX HC (cM. N.2.1.3) u TH (cM. n.2.1.4);
- W3MEHEeHMs HacTpoekK yepes3 KHOMKY «cnyxebHas»;
- dakTa usmeHeHus noboro KaNnMbpoBoUHOro KoadduumeHTa.
ApxuBbl cobbiTnin No cucteme u no npubopy (cm. NMPUITOXEHUNE M), a
TakXxe BeAOMOCTb y4yeTa napameTpoB cuctembl (cM. MPUJIOXEHUE H),

MO>HO MpOCMOTpeThb Ha MK nocpeacTBOM MporpamMMbl YTEHUS CTAaTUCTUKM
Stat10x.

FmybwuHa apxmBa perucTpupyeMbix napaMeTpoB:
- 4acoBbIX AaHHbIX — 1600 (66 cyToK);
- CYTOYHbIX AaHHbIX — 800 (26 mMecsaues);
- MecsiuHbIX 3anucen — 60 (5 neT);
- apxuB cobbiTnii — 1200 3anucen.

TennocyeTunk BblgaeT MHMOPMALMIO M3 apxMBa AaHHbIX MO 3anpocam
OT BHELWHUX YCTPOWCTB (KOMMblOTEpP, KOHTponsep ACY u T.4.) wau
aBTOMaTM4YeCKM C 3adaHHbIM MHTepBasioM (No wuHTepdelicy Ethernet,
Tekywme paHHble). BoO3MOXeH MpocMOTp apxuBa QAaHHbIX Ha XKW
TennocyeTymka.

2.1.2TMpu BKAKOYEHMM W BO BpeMs paboTbl TEnJoCYETUYMK
OoCyLLecTB/AseT CaMOANArHOCTUKY C BbIBOAOM Ha WMHAWKATOP BblYUCAUTENS
cumeona HC mn (nnn) TH.

2.1.3 Peructpupyemble HC 1 nx cMMBOsbI:

¢ «GT» - NporpaMMHO YyCTaHaB/IMBAEMbIA MOPOr, BbIlIE KOTOPOro
6yneT pernctpuposathcs HC B pabote Tennocuetumka (G>GT -
pacxon 6onblle nopora);

¢ «Gl{» — MpoOrpaMMHO YyCTaHaBNMBAEMbI/A MOPOr, HMXeEe KOTOPOro
6yneT perncrpuposatbcs HC B pabote Tennocuetumka (G<Gy -
pacxoj MeHblue nopora);

e «Atl» - MpoOrpaMMHO YyCTaHaB/IMBAEMbIi MOPOr, HWMXE KOTOPOro
6yneT permctpuposaTtbcs HC B paboTe Tennocuetumka (At<Atd -
pa3HOCTb TEMMepaTyp HUXe nopora).

MpumeyaHune — koppekTmpoBka noporos And HC moxeT ObITb BbINONHEHa
nono3oBaTteneM B pexume «HacTpoiknu» [O MNOCTAHOBKM  Ha
KOMMEPYECKMNIA y4erT.

2.1.4 Peructpupyembie TH 1 UX CUMBOJIbI:

e «B36 G1», «B36 G2» - 06pblB WM KOPOTKOE 3aMblkaHue B
uensx Bo3byxaeHusa gatumkos pacxoga MNMP (kaHanbel G1 n G2);

e «MIT Gx» - OTCyTCTBME BOAbl B TpybomnpoBoaax [AaT4MKOB
pacxoaa;
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e «TC X» — 06pbIB UM KOPOTKOE 3aMblKaHWe B LEenaX AaTYMKOB
TeMneparypsl.

I'Igvlmeanme: X — HOMep n3MmepuTenbHOro KkaHana.

2.1.5B cny4yae BO3HWMKHOBeHMss TH cuyeT C HakonjaeHnem
oCTaHaB/IMBaEeTCH. OctaHoB cyeTa npu BO3HWUKHOBEHWUU HC
KOH(pUrypupyeTca B pexuMe «HacTpolikm» BO MnocTtaHOBKM npubopa Ha
KOMMepYecKuii yyer.

2.1.6 Npu BO3HMKHOBeHMN ABYX u Honee HC m TH oaHoBpeMeHHO,
pErncCTpUpyeTCs B apXxuBe AaHHbIX Kaxaas w3 Hux. lpu 3TOM cueT
BpeMeHn pabotbl B HC (TH) Beaetcs Tonbko B OAHOM (MPUOPUTETHOM)
mHTerpatope. [opsgok paboTbl MHTErpatopoB TenJocyeTyMkKa npwm
pasnnuHbiX  KOMBMHaUMSaX HC wn TH npueeneH B Tabnuue
E.1 (MPUTOXEHWE E). B Tabnuue 2.2 nepeumncnenbl HC n TH B nopsake

y6biBaHus ux npuoputeta (TH - Haubonbwunit npuopuTeT, Aty —
HaVMeHbLNI NPUOPUTET).
Tabnuua 2.2
HC n TH Koa HC (TH), permcrpupyemMmbin B
apxuBe

TH 4

GV 1

GT 2

At 3

nT 5

OTCcyTCTBME 3NEeKTPONUTaHUA 6

2.1.7 PaccTaHoBKa 3anATbiX WU 4YMUCAO paspsaoB, MHAWLMPYEMbIX Ha
XKW npu u3MepeHMM KofuMuyecTBa TennoTbl, o6beMa U  Macchl
TennoHocuTenss npueedeHbl B Tabnuue 2.3. [aBneHuWe TennoHoCUTens
N3MEPSIETCS C PaspsiAHOCTbIO X.XXX, TEMMEepaTypa — XXX.XX, MFHOBEHHas
MOLLHOCTb — XX.XXXX

Tabnwuua 2.3
Gs, [M3/u] Q [Fxan], [MBT-u], [FAx] |V [M3]; M [T]
.00000 - .99999 | XXXXXX.XXXXX XXXXXXXXX  XXXX
1.0000 - 9.9999 | XXXXXX.XXXX XXXXXXXXX XXX
10.000 - 99.999 | XXXXXX.XXX XXXXXXXXX . XX
100.00 - 999.99 XXXXXX . XX XXXXXXXXX . X
1000.0 - 2000.0 ) )
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2.1.8 B TennocyeTtunke peanmsoBaHa BO3MOXHOCTb y4yeTa TenjioBoOW
3HEepruMm 1M napaMeTpoB TEMJIOHOCUTENS MO CXeMaM ydyeTa, NpMBEAEHHbIM
B Tabnuue 2.4. B ogHoM VIBb BO3MOXHa yCTaHOBKA OT OAHOWM A0 YETbIpeX
cxeM yyeta. Takmm obpasoMm, TennocyeTyYnMK MOo3BOSSET OAHOBPEMEHHO
BECTU Yy4YeT B HEeCKONbKMX (A0 4eTbipex) He3aBUCUMbIX CcucTeMax.
KoHdurypaumsa cxeMm ydyeTa yCTaHaBIMBaeTCa MNOSb30BaTe/IEM B pexume
«KoHdurypaumsa» (cM. n.7.2) nin ykasblBaeTCs B KapTe 3aKkasa.

2.1.9 Hanbonee pacnpocTpaHeHHble BapuaHTbl MCNONb30BaHUA TOM-
104M npusepeHsbl B NMPUTOXEHUN J1.

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm. 11



Tabnuua 2.4

YcnoBHoe HaMMeHOBaHMWe CXeMbl U

Cxema c¢dopmMyna pacuera aHeprum
Sy
4 Ty «MOOAYA»
"r-.-,_“ -
b0
TOM-104M 3akpbiTags cuctema TennonotpebneHuns ¢
I npeobpasoBartesieM pacxoja Ha MnoAatoLLeEM
Tpyb6onposoae
Modarowuii
mpy6onpoeod Q = M(h - hO)
O6pamHbiii
mpy6onposod 10 p0
oy
{ «OBPATKA»
Grﬁr"j;,.
om0 | 3akpblTas cuctema TennonotpebneHns ¢
[ : npeobpasoBaTesieM pacxofa Ha 06paTHOM
Tpyb6onposoae
Nodarowsuii
O6pamii Q=M(hM - hO)
mpy6onpoeod

L, .
P-,»h

TOM-104M

«TYNNKOBASA 'BC»

'BC 6e3 umpkynaumm

= — Q = M(hr - hx)
TpyGonpoeod
XxonodrHol eoaug t px
«MOANMUTKA HCO»
nOAI‘IVITKa HEe3aBUCUMOI CUCTEMbI
O6pamuiii TennonotpebneHus
mpy6onpoeod
Q =M(hO - hx)
m;anoﬂrewu_%#
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YcnoBHOe HaMMEHOBaHMWE CXEMbI U

Cxema c¢dopmMyna pacuera aHeprum
¥y «NOANMUTKA UCTOYHUKA»
TOM-104M —
i : MoanuTKa UCTOYHUKA Tenna
0O6pammeii =M(hO - hx
mpy6onpoeod Q ( )
Tpy6onposod
xou100HOi 8008I
. «MOOAYA+P»
f‘-av.'.l*‘;’ .
TOM-104M 3akpblTas cuctema TennonotpebnexHns ¢
KOHTPOJSIbHbIM Npeobpa3oBaTeneM pacxoaa
Ha obpaTHOM Tpybonposoae
Modarowui
mpyGonposod ® o pn G Q= Mn(h - hO)
O6pamHbil
00
mpydonpoe 0 p0 Go
&n «OTKPbITAS»
-’re,,. ) . MpumMeHsieTca B y3nax ydyeTa, KoTopble
i OO/MKHbI  6blITb  OCHAalleHbl  AaTynKamm
_ToM-104M pacxoga Ha nopawloweMm wn  obpaTHOM
Pl H TpybonpoBogax (OTKPbITble CUCTEMbI U
o ) npUpaBHEHHbIE K HUM: MPOMbILUIEHHbIE
lodaroujuii ~
mpy6onpogod I'IOTpeGVIT?J‘IVI, LTN, notpebutenn ¢ Tennosom
Harpy3komn 6onee 2 Nkan/u).
O6pamHbiIil
mpy6onposod Q =Mn(hA - hO) + (MM - MO)(hO - hx)
Toy6 ]
XM%HZZP::,;’H | | OononHuTenbHble BO3MOXHOCTH CXeMmbl

«OTKPbITAA» cm. B MPUNOXXEHNN K.
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YcnoBHOe HaMMEHOBaHMWE CXEMbI U

Cxema c¢opmyna pacuera aHeprum
‘ % «BC umpkynsauus»
"‘"‘-r,,z;’- | I
LUnpkynaunoHHasa cuctema NBC ¢ gatumkamm
TOM-104M pacxoja Ha LUMPKYAALMOHHOM
i Tpybonposoae n TpybonpoBoae ropsyen
Boabl. KaHan G1 - gaTumk nortoka
TNodarouyui o
mpyGonposod yCTaHaB/IMBaeMbI Ha Noaarowem
OGpamusai Tpybonposoae.
mpy6onposod
m“oau—ggu - Q=M1(h1 -h3)-M2(h2-h3)
) LinpkynsaumoHHasa cuctema NBC ¢ gatymkamum
) pacxoja Ha UMPKYNSALMOHHOM
.y Tpybonposoae n TpybonpoBoae XOn0AHON
o7 Boabl. KaHan G2 - gaTuuk noTtoka

yCTaHaBAMBaEMbI Ha UMPKYNSLMOHHOM
Tpyb6onposoze.

Q =M1(hl1 - h2) + M2(h1- h3)

Tpy6onposod

Cm.n.7.4.2
g -
a¥ «PACXOOOMEP V»
TIM-104M

Pacxonomep-cueTumk

Tpy6onpoeod

L ;. .
FEg

TOM-104M

«PACXOOOMEP M»

MaccoBblit pacxoAoMep-cyeTumK
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YcnoBHOe HaMMEHOBaHMWE CXEMbI U

Cxema c¢dopmMyna pacuera aHeprum
oy
: e
(’h
TOM-104M «MCTOYHUK»
P Pexxum pabotbl cuctembl: «ACTOHYHUK >
pyGonp : NcTouHnk Tenna (koTenbHas)
tnph Gn
O6pamieiii Q =MnN(hA - hO) + Mn(hO - hn)
Tpybonposod
nodnumku

Modarowuii

2,

b

TOM-104M

"y

oy P

O6pamHbiil

Py P

«P-Mogava + NMogn.»

3akpbiTas cuctema TennonoTpebrieHus ¢
KOHTPOJIbHBIM Npeobpa3oBaTesieM pacxoaa
Ha obpaTHOM Tpybonposoae u
pacxonoMepoM Ha Tpybonposoae NoANUTKM.

Q = MN(hM - hO)

Macca TennoHocutens Tpy6onpoBoaa

noanuTkn Mn paccunTbiBaeTcs No NoKasaHWUAM
AaryMka pacxoga Gn v gaTYMKoB TemnepaTtypbl
1 AaBneHus obpaTHoro Tpy6onpoBoaa (tO, pO)

3=

Py

OGpamHbii

pyoonp

pybonp
nodnumiu

«HCO»

HezaBucmmasa cucrtema oTonaeHuns

Q = MM(hM - hO) + Mn(hO - hx)
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YcnoBHOe HaMMEHOBaHMWE CXEMbI U

Cxema c¢dopMyna pacuera sHeprum
«MAIT'MCTPANb»
TpybonpoBoa cMcTeMbl TenocHabxeHus
=Mh
Tpy6onpoeod Q
«Xonopn»
vy
om0 || 3akpbiTas cuctema oxnaxxaeHus C
[ F 1 npeobpasoBaTenieM pacxoAa Ha o06paTHOM
Tpybonposoae
noaamuunz
OGpammeri Q=M(hM - hO)
mpy6onpoeod
«TENMNO/Xonoa»

3aKprTaﬂ KOM6VIHVIDOBaHHa$I cnucrtemMma
OTOI'IJ'IeHVIH/OXJ'IaN(,CI,EHVIFI C
npeobpasoBaTesieM pacxoaa Ha obpaTtHOM
Tpy6onposoae

Q =M(h1-h2)

t2 p2 G

MNpuMeyaHus n ycnoBHble 0603HaYeHNS :

o

t (tM, tO, tn, t1,
t2, 3, tx)

h (hM, hO, hn,
h1, h2, h3,hx)

MNP (ecnu ncnonb3yTCcs MHAYKLUMOHHbIE KaHanbl 1 n 2);
mnu UM (ecnn ncnosnb3yoTcs YacTOTHO-UMMYbCHbIE KaHanbl 3 1 4);

TC (OonyckaeTcs nporpaMMHasl ycTaHOBKa 3HayeHui tx, cm. n. 7.4.2; B
3ToM cnyyae TC Ha Tpybonposoae XB (tx) He ycTaHaBnuBaeTcs.);

ana (3HaueHus [aB/IEHUN Heo6xoaumo yCcTaHaB/iMBaTb
nporpaMMHoO, cM. N. 7.4.2. ns n3MepeHus AaBjieHuUs Heobxoaumo
yCTaHaBAMBaTb  AATYMKM, KOTOpble  MOCTABASIKOTCA  TOMAbKO MO
[OMONHUTENBHOMY 3aKasy);

TeMmnepaTypa TENJIOHOCUTENS B COOTBETCTBYIOLWEM Tpybornposoae
(BO3MOXHa MporpaMMHasi ycTaHOBKa tx);

SHTaNbNnMAa TEMNJIOHOCUTENA.
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2.1.10 NonHbIn

cnmcok  napamerpos U HC,

perncTpupyemsbix

TENNOCUYETYMKOM AN KaXA0W CXeMbl yueTa, npuseaeH B Tabnuue 2.4a.

Tabnuua 2.4a

HaumeHoBaHue Pernctpupyemsie napameTpbl | Pernctpupyemsie
CUCTEeMbI TennoHocutTensa H
Q,P, MG,V et
«MOAAYA> 1, 10, AL(tN-t0), prl, pO Gl Al
Q,P,M,G,V Gt
«OBPATKA» 1, 10, AL(N-t0), prl, pO ol Al
«TYNUKOBAS Q,P,MG,V
FBC» tr, tx, At(r-tx), pr, px Gt Al
«MOANUTKA Q,P,M, G,V of Al
HCO» tO, tx, At(tO-tx), pO, px
«MOANUTKA Q,P,M, G,V of Al
NUCTOYHUKA» 10, tx, Af(tO-1x), pO, px
Q, P, M, MO, GI, GO, VI, VO cnt coft
«MORAYA*P» e~ 5 A(N-tO), pMl, pO cnl col atl
«BC Q, P, M1, M2, G1, G2, V1, V2 a1t ct
UMPKYnsaums» t1, t2, t3, t1-t3, t2-t3, p1, p2, p3
Q, P, M, MO, GI, GO, V1, VO ant cot
«OTKPBITASD tr, tO, tx, At(tN-tO), pM, pO, px Gl Gol Atl
Q, P, MM, MO, Mn, G, GO, Gn, VIN,| cnt co?t Gn?t
«NCTOYHUK» VO, Vn cnd ol cend
tM, tO, tn, At(tM-t0), pM, pO, pn At
Q, P, MM, MO, Mn, G, GO, Gn, Vi,
«P-MOJAYA+NOAN.» VO, Vn 821 ggI GA':I
i, tO, A(tM-t0), pM, pO
Q, P, MM, MO, Mn, G, GO, Gn, VI o+ .
«HCO» VO, vn GI'IJ« GO»L Ati’
M, tO, tx, AY(tr-t0), pr, pO, px
«PACXOMOMEP |, et
V» ’ Gl
«PACXOOOMEP |M, G,V Gt
M» t,p Gl
«MATUCTPANLy» [ &:P.M.G.V Gt
t, p e
Q,P,M, G,V Gt
«xonon» i, tO, AY(tM-t0), pM, pO Gl atl
Qr, Qx, P, M1, Mx, G, VT, VX cT
«TENNO/XONOR» 7= AL(t1-12), pl, p2 Gl Al

3HayveHusa noporos Ans HC, ycTaHaBnBaeMble Ha NpeanpusTUN-U3rotoBuTene no

YMON4YaHUIo!:

Gt Gi1t, G21, 6nt, GotT, GnT = Gs
Gl, G1l, G2l, G, GO, Gnd = GH

At = AtH (2 °C)

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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2.1.11 B TennocyeTyYnKe MMeeTCs BO3MOXHOCTb OTK/IIOYEHUS CYeTa B
ntobonn n3 cucrtem. Mpun 3TOM BCe MHTErpaTopbl CUCTEMbI, KpoMme Tpab,
OCTaHaBNMBaKOTCSA. Mcnonb3yeTcs, Hanpumep, npu  OTKJIIOYEHUN
oTonsieHMss B NneTHun nepuoa. OTKOYeHMEe cyeTa B CUCTEME
OCYLLECTBNAETCS B pexume «HacTpomkmn».

2.1.12 Inana3oHbl n3MepeHuns pacxonoB B kKaHanax c MNP (kaHanbl 1
M 2) npuBeaeHbl B Tabnuue 2.5.

Tabnuua 2.5
HoMuHanbHbIN [Avana3oH pacxoaa
Avamertp MNP, DN, HanmeHbLIMMK pacxopa, Haub6onbwunit pacxogn,
MM GH, M3/u4 GB, M3/u
15 0,01575 6,3
25 0,04 16,0
32 0,0625 25,0
40 0,1 40,0
50 0,1575 63,0
80 0,4 160,0
100 0,625 250,0
150 1,575 630,0

NMpumeyaHus:

- noa HauboNbWMM M HauMeHbwMM  pacxoaoM (GB M GH COOTBETCTBEHHO)
noapasyMeBaeTCsa MaKCMMalbHOE W MWHUManbHOE 3HayeHWe pacxopa, npwu
KOTOPOM TensiocHeTumkm obecneynBaloT CBOM METPOSIOrMYECKNE XapaKTEPUCTUKM
npwv HenpepbiBHOW paboTe;

2.1.13 MakcuManbHasa AnvHa nanHuia ceasm mexay MNP n UBB He
AonkHa npesbliwatb 100 M.

2.1.14 NpeobpasoBatenn pacxoda C YacTOTHbIM (MMMYJIbCHbIM)
BbIXOAHbIM curHanom (paanee W)  pomxkHbl 6bITb  BHECEHbl B
FocynapCTBEHHbIA peecTp CpPeaCTB WM3MEpPeHUM W MOAK/IYATCa K
kaHanam G3, G4 WBB. Tunbi UM ©“ unX OCHOBHble TEXHUYECKUNE
XapaKTepucTukm npmeeaeHsl B Tabnuue 2.6.
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Tabnuua 2.6

Onana3oH Knacc TouHocTun
Tun, HauMeHoOBaHue n3MepeHus Tensocyerynka no
M3MepuTeNIbHOro o pacxonos (B CTB Er"l‘ptl434'1
npeo6bpasoBaTtens ’ BEBMCMMOBCTM oT AT e
pacxona DN), M*/u [aTYMKOM MOTOKa
GH GB
Pacxogomepbl PCM-05.05 15-150 0,01 gp 3-300 2
Pacxoaomepel 15-150 |0,0025 qy| 6,0-630 1
PCM-05.05C; -05.05CM S
Pacxoaomepsl R _
PCM-05.07: -05.07M 15-150 |0,0025 q,| 6,0-630 2
CYeTunKn  31eKTpoOMarHuUTHbIe
BUPC-M 15-200 | 0,0126 630 1wvn 2
CueTunkm YyNbTPa3BYKOBbI€ | 4 =_
BUPC-Y 15-1200 0,03 40000 2
PacxonomMepbli-cHeTumku
3/1eKTPOMarHUTHblE 15-400 0,008 4000 1,2
NMUTEP®JIOY
Pacxonomepbl _
3/1eKTpoMarHuTHble PECTO-07 20-50 0,043 32,4 2
Pacxonomepbi-cHeTumKu
3/1€KTPOMAarHUTHbIE «B3/IET| 10-300 0,006 2547 1wvmm 2
P>
Pacxonomepbl-cHeTunkm
3/1EKTPOMAarHUTHbIE «B3JIET| 6-300 0,001 2547 1
TOP»
PacxoaoMepbli-cyeTumkm
3M1EKTPOMarH1THbIE «B3NET| 10-300 | 0,0136 3060 1wnm 2
SM»
CueTumKn-pacxoaomepsbl 15-300 0.0025 2500 1
3/1eKTpOMarHmMTHble PM-5 !
2.1.15 TenaocyeTynk  OCYyLLUECTBASIET W3MepeHne  TemnepaTypbl

TEenJoHOCUTENS MO LECTM KaHanaM. [lnanas3oH M3MepeHus TemnepaTtypbl
TennoHocutens B Tpybonposogax ot 0 go 150 °C.

2.1.16 ConpoTmMBAEHUE Kaxaoro nposoAa YeTbipéxXnpoBOAHOM NUHUM
cBs3un mexay BB 1 TC ponxHo 6biTb He 6onee 100 OmM.

2.1.17 NmeeTca BO3MOXHOCTb CO34aHWMSA MPOrpamMMUPYEMbIX KaHasioB
TeMmrnepaTypbl (BMeCTO mnocsefHero KaHana M3MepeHuss TemnepaTtypbl B
Kaxaon cucteme). NporpaMmMmupyeMble KaHasbl CO34at0TCA NOSb30BaTeNneM
B pexume «KoHpurypaums» Bo noctaHoBKkW npubopa Ha KOMMep4yecKumn
yJerT.

2.1.18 inana3soH u3MepeHus pasHocTn TemnepaTtyp WMBB ot 2 no

150 °C. [Onana3oH u3MepeHus pasHOCTM TemnepaTtyp Kommsektom TC
yKasaH B MX 3KCMyaTauMOHHOW AOKYMEHTaUMM.
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2.1.19 TennocyeTumKk OCYLLUECTBMSET WU3MEepeHne JdasfeHuss no
yeTblpeM KaHanam (Npuv [AOMONHUTENbHOM KOMMJIEKTaAUMM AaTyMKaMu
nasnenus). manasoH namepeHunsa gasnenums ot 0 go 2,5 MMa. MpaHuubl
AnanasoHa usMepeHus aasneHus (3aBoackas yctaHoBka 0+1,6 MMa) wm
AvanasoH U3MepeHus TOokoBoro curHana ot  ANA  (4+20 mA)
yCTaHaB/MBAETCA B pexume «HacTpomku» mpo noctaHoBkM npubopa Ha
KOMMepYEeCKnin y4yer.

B 6aszoBbin koMmnnekT noctaBkn AW He Bxoaat. [NpeaycMoTpeHa
BO3MOXHOCTb MPOrPaMMHON  YCTAaHOBKM 3HA4YeHUA U36bITOYHOrO
aasneHuns B agmanasoHe 0-2,5 MMa.

MpeoycMoTpeHa YyCTaHOBKA@ [AOrOBOPHbIX 3HAYEHMI  OaABJIEHMS,
KoTopble 6yAyT MHAMUMPOBATbLCSA B Cry4yae obpbiBa MM KOPOTKOro
3aMblKaHuMs B Lensx AaTynkoB gasneHus (cM. n. 7.4.2.).

2.1.20 Ana TexHonormyeckmx Hyxza (npoBepka (yHKLMOHWPOBAHMSA
npubopa, NPaBWILHOCTM cYeTa U T.M.) UMEETCS BO3MOXHOCTb YCTaHOBUTb
NporpaMMHoOe 3HadyeHue Ans Ntoboro M3 KaHasjoB W3MEpPEHMsS pacxona,
TemnepaTypbl WM AaBneHus. YCTaHOBKA MPOrpaMMHbIX 3Ha4yeHui
Npou3BOAUTCS B pexume «HacTpomkus.

2.1.21 TennocyeTtunk obecrneymMBaeT W3MepeHue KajeHAapHoro
BPEMEHU C MHAMKAUWEN uucna, Mecaua, roga, 4acoB, MUHYT, CEKYHA U
OHA Heaenu.

2.1.22 TennocyeTynk MoxeT 6biTb OCHawWwéH mHTepdencom Ethernet
(ykasbiBaeTcsa npu 3akase, cM. NMPUJIOXKEHUE A). lMpu noaknoyeHnn K
cetn Internet Tekylwne n apxmBHblE AaHHbIE NEPEAAIOTCSA U COXPAHSAOTCSA
B 6ase paHHbIXx Ha cepBepe COOO <«APBAC» w [OCTynHbl AN
nonb3oBatens u4epe3s ceTb Internet no agpecy www.infoteplo.by.
Bo3MoxxHa npsMas paboTa c Tenaoc4ETYMKOM yepe3d uHTepdeic Ethernet
6e3 ncnonb3oBaHusa cepsepa.

2.1.23 TennocyeTtunk obecneumBaeT nepegavy TeKyLWMX 3HAYEHWUN
napaMeTpoB CWUCTEMbl TerJIOCHaAbXeHnsas W  JaHHbIX  apxmBa NoO
nocnenosaTesibHOMY MHTEpdelcy RS-232C, rasibBaHN4yecku
pasBa3aHHoMy RS-485 u USB. CkopocTb 0bMeHa ycTaHaBNMBaeTCs B
pexunme «HacTpoku» ©n MOXET npuHMMaTb 3HadeHums 9600, 19200,
57600, 115200 6uT/cek. MpoTokon obmeHa TennocyéTumka
npegycMmaTpmBaeT peanusaumio Ha 6ase wuHTepdennca RS-485 cetu
TEena0CYETYMKOB. CunTblBaHME  JaHHbIX N0 wWHTepdency usB
OCYLLEeCTBNAETCA MNOCPEeACTBOM CTaHaapTHOro Hakonutensa USB-Flash ¢
dannoson cucrtemorr FAT32, NpuM 3TOM BpPEMSA CUUTbIBAHUS MOSHOrO
apxuBa Tennoc4yéTumka He npesbiwaeT 40 cekyHA.

2.1.24 MakcmManbHasa AnnHa AMHUK CBA3WM MpWU nepejave AaHHbIX No
nHTepdericy RS-232C - 15 meTpos.

2.1.25 MakcnManbHas AanHa NMHUK CBA3M Npu nepepadve AaHHbIX MO
mHTepdency RS-485 6e3 peTpaHCnsTopa NpU  UCMOJIb30BaHUM
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HEe3KpaHMPOBaAHHOWM BMUTOWM Mapbl Ha ocHoBe mposoaa MIWB 0,35 - 1200
MeTpoB.

2.1.26 MakcuManbHasa gavHa nmHumn ceasm no uHtepdency USB - 10
METPOB.

2.1.27 Peanu3oBaHa BO3MOXHOCTb Mepefayn TeKyWux 3HavyeHuin
napaMeTpoB CUCTEMbI TEMSIOCHA6XEHNA N AAHHbIX apxvMBa 4depe3 KaHanbl
cetent GSM, GPRS npu Hannuymm cooTBeTCTBYOLWEro 060pyAoBaHUS.

2.1.28 Tennocyetynk MoxeT O6biTb oOcHawéH (yKa3biBaeTcs npu
3akasze, cMm. MPUJTIOXXEHWE A) aByMs AOMOMHUTENbHLIMU AUCKPETHbLIMU
BXOAaMU/BbIXOA4aMM. JnckpeTHbie BXO0Abl/BbIX0A4bI MoryT 6bITb
MCNO/Mb30BaHbl ANa AMArHoOCTMKM nycton Tpybbl B kKaHanax G3, G4 B
cnyyae otcytcteusa AN nocpeAcTBOM 3/1€KTPOKOHTAKTHbIX MaHOMETPOB
(3KM), ans  ynpaBneHUs  UCNOMHUTENIbHbIMWM  MexaHu3MaMm Mo
M3MepsieMblM NapaMeTpaM TensoBbIX CUCTEM (HACOChl, 31eKTPOMarHuTHble
KnanaHbl), AN AWArHOCTMKW 3aToMJieHuMs Tenjaoysna, ANs KOHTpons
HECaHKUMOHMPOBAHHOIO AOCTyna B TensoBoW y3en. WcnonHutenbHble
MeXaHM3Mbl C TOKOM notpebneHmsa 4o 3 A MNoAKAOYAOTCS NOCpPeACTBOM
ajanTtepa penenHbix Bbixonos APB-02.

2.1.29 NutaHne WBB TennocyeTymMka OCYLWECTBAAETCS OT CeTu
rnepeMeHHOro Toka HanpsixxeHnem ot 187 go 253 B, uactoton (50 £1) Iu.

2.1.30 NoTtpebnsemaa mowHoctb BB He 6onee 8 BA. CymmapHas
notpebnsemasa mowHocTtb (BB n UMM) He 6onee 30 BA.

2.1.31 Bpemsa ycTtaHoBneHus paboyero pexuma He 6onee 30 MUH.

2.1.32 Macca TenfaocyeTymka onpeaenseTcs YMCcoM BXoasLwWwmx B ero

COCTaB M3MepuTenbHbIX Npeobpa3oBaTesien N MacCon BbIYNCINTENS, HE
npesbiwawowen 2 kr. Macca nameputenbHbiX NpeobpasoBaTenei ykasaHa
B WX 3KCrMJlyaTauMoHHOM AokyMeHTaumu. Macca MMP B 3aBUCKMMOCTM OT
DN npuBegeHa B Tabnuue 2.7.

Tabnuua 2.7

HoMMHanbHbIN Macca MNP, kr (He 6onee)

AanameTtp, DN, mm nen nPnNMm
15 - 5

25 -

32 -

5
5
40 - 7
50 - 7

80 19 8,5

100 25,5 -

150 32 -

2.1.33 NabapuTHble pasmMepbl TennocyeTymka onpeaenaiTcs
rabaputHbiMn pasmepamm MBB, rabapuTHbiMM pasMepaMu BXOASLWUX B
€ro CcoCTaB MW3MepuTenbHbIX npeobpasoBatenen M WX B3aWMHbIM
pacrnonoXeHNeM C y4eTOM COeAVHUTENbHbIX Lenen B 3aBUCMMOCTU OT
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KOMMnekTaumn Tennocyetumka. labaputei UBB wn MNP npuBeaeHbl B
MPUNOXEHNN B.

2.1.34 TennocyeTynkK COXpaHseT MHpOpMaLUIO B SHEPrOHE3aBMCMMOM
namMsaTy Npuv  OTKJIIOYEHUU MUTAHUSA B TedeHne He MeHee 151 ropa npu
cobnoaeHnn NpaBu XpaHeHUs U TPAHCNOPTUPOBAHMS.

2.1.35 Mo ycnoBusaM okpyxawwien cpeabl cornacHo CTb EN 1434-1
TenA0CHETYMKN OTHOCATCHA K UCMONTHEHUIO A.

2.1.36 Hanpsi>keHne WHAYCTpMasnbHbIX paguonoMex, Co3aaBaeMblX
TENI0CYETYNKOM, He MpeBbllaeT 3Ha4YeHW, YCTAHOBJIEHHbIX B
CTB EH 55022 ana obopynosaHus knacca B.

2.1.37 NBb TennocyeTuMKa COOTBETCTBYET CTeneHu 3awuTtbl IP54;
MPM mn MPMNM - IP55 no FOCT 14254. CreneHb 3aWwuTbl BXOAAWMUX B
KOMMNEKT TEerjIoCYeTYMKA M3MepuTenbHbIX npeobpasosatenen (UM, TC n
OWN[) ykazaHa B UX 3KCryaTauMOHHOW AOKYMEHTaLuN.

2.1.38 No cnocoby 3awmThl YenoBeka OT MOPaXeHUs 3/1IEKTPUYECKNM
TOKOM VBB Tennocuyetumnka cooresetcTtByeT knaccy II no NOCT 26104, MNP
- knaccy 01 no TOCT 26104. Knaccbl 3awmTtbl WM ykasaHbl B MX
3KCnayaTauMoOHHOM AOKYMeHTauuun.

2.1.39 Bb TensocyeTymnka yCcTOonumB K BO3/4EeNCTBUIO
CUHycouganbHbliX BUbpauni yactoton 10+55 Ny n aMmnnmMtynon cMmeweHns
HUXe YacToTbl Nnepexoaa 0,15 MMm.

2.1.40 TennocyeTynk B TPAHCNOPTHOM Tape BblAEPXMBAET MNpu
nepeBo3ke B 3aKpbITOM TpaHcnopte (Kene3HOAOPOXHble BaroHbl,
3aKpbiTble aBTOMaLUWHbI, TPIOMbI CYA0B):

- BO3JelCcTBMe TeMnepaTypbl OT MMHYC 25 °C go nntoc 55 °C;

- BO3AENCTBME  OTHOCUTENIbHOM  BnaxHoctn  (95+3)%  npwm
TeMnepaType oKpyXawLero sosayxa ao 35°C;

- Bn6paumto no rpynne N2 FOCT 12997;

- yAapbl CO 3HAYEHMEM yAapHOro yckopeHuns (Mnkosoro) 98 m/cek?
U ONTENbHOCTbK yAapHOro mMmnysnbca 16 MC, 4uCIo yaapos
1000+10 Ans Kaxaoro HanpasfieHuUs.

2.1.41 TennocyeTynk  yCTONYUB K BO34ENCTBUIO BHewHero
MarHUTHOro nonsl C HanpsiXkeHHocTbto Ao 400 A/M M BO3AENCTBUIO
CTaTUYECKOro MarHMTHOrO NOJIA HaMpsXXeHHOCTbIO A0 100kA/M.

2.1.42 TennocyeTynk YyCTOMYMB K ANHAMUYECKUM U3MEHEHUSAM
HanpsXXeHWsl CeTW 3NeKTPOoMnUTaHus Ans Knacca 2, KpUTepuid KadecTsa
dyHKumMoHmnpoBaHumsa b no CTb M3K 61000-4-11.

2.1.43 TennocyeTynk YCTOMUMB K HAHOCEKYHAHbIM MMMYJbCHbIM
nomexam ypoBHa 2 no CTBb M3K 61000-4-4, KpuTepuin KadecTBa
PyHKUNOHMpPOBaHUS b.

22 Teriocyerunk TIM-104M. PykoBOACTBO 10 3KCI/lyaraymm.



2.1.44 TennocyeTymk YCTOMUYMB K MUKPOCEKYHAHLIM MMMYbCHbIM
nomexam 6onblwon aHeprun knacca 1 CTb M3K 61000-4-5, kputepuii
KayecTBa PyHKUNOHMPOBaAHUS b.

2.1.45 TennocyeTunk yCcTonumB K paamMoyacToTHOMY
3/1€KTPOMarHUTHOMY noso cTeneHu XECTKOCTH 2 no
CTB NOCT P 51317.4.3, kpuTepuit kadectBa pyHKLMOHMPOBaAHUS A.

2.1.46 TennocyeTYnK YCTOMUMB K 3/IEKTPOCTAaTUUYECKUM paspsaaM
cteneHn xectkocth 3 no CTb M3K 61000-4-2. Kputepuit KauyecTtBa
PYyHKUNOHMpPOBaHMS A.

2.1.47 CpegHas HapaboTka Ha oOTKas TensocyeTynka He MeHee
80000 yacos.

2.1.48 CpegHuin cpok cny»bbl TensiocyeTynka He meHee 15 nert.

2.2 Pabouune ycnoBus

2.2.1 TemnepaTypa okpyxatouieln cpeabl oT +5 °C go +55 °C.

2.2.2 OTHOCUTENbHasE BAAXHOCTb Bo3ayxa - 40 95% npwm
Temnepatype 8o 30 °C.

2.2.3 MakcumanbHoe pabodee pgaBneHme B Tpybonposoae 1,6 MMa
(16,0 krc/cmM?), no 3akasy - 2,5 MMMa (25,0 krc/cM?).

2.2.4 TennoHocuTeNb [O/MKEH COOTBETCTBOBaTb TpeboBaHMSAM K
Ka4yecTBy nO,CI,I'WITOl-lHOVI n ceTeBoOl BOAbl <<I'Ipan1 no obecrneyeHuno
npomblluneHHon 6e3onacHocTn  obopyAosaHus, paboTarowero noa
M36bITOYHbIM pnasneHmem». Ecnu cogep>xxaHune anMeceﬁ npeBbILIAET
HOPMY, TO BO3MOXHO BbliNageHne ocagka Ha ¢yTteposke T[NP, 4yto B
HEKOTOPbIX Cliy4dasaX MOXET NPUBECTU K CHUXXEHUIO TOYHOCTU VI3MepeHVIVI.

2.3 MeTponormyeckue xapaktepucTukm

2.3.1 Tennocyetunk TOM-104M cooTBeTCcTBYeT kjnaccy B no
CTB N'OCT P 51649 (knacc 2 CTb EN 1434-1). Mo 3aka3y notpebutens
TennocyeTunk TOM-104M m3rotaBnMBaeTCsl COOTBETCTBYHOWMM knaccy C
(knacc 1 no CTB EN 1434-1). Tennocyé€Tumk kacca TOYHOCTM 1 no
CTB EN 1434 Takxe cooTBeTcTBYET TpeboBaHmsam CTE ISO 4064 n moxeTt
MCNOMb30BaTbCs AN KOMMEpYeCcKoro yyeta pacxoga u obbema Xumakoctn
(TennoHocuTens).

2.3.2 MNpegpensl [onycKaeMomn OTHOCUTENbHOM norpeLHoCcTn
M3MepuTenbHOro KaHana konudecrtesa tennotbl No CTE NOCT P 51649 He
MPeBbIWAOT 3HAYEeHWUI, BbIYMCAEHHbIX MO (OpMysaM, NpuBEAEHHbIM B
Tabnuue 2.8.

2.3.3Mpenenbl A0OMyCKAaeEMOW OTHOCUTENbHOW TMOrpELHOCTM TMpu
n3MepeHMn o6bLEMHOrO W MaccoBoro pacxoga, obbema © Macchl
TENOHOCUTENS MO KaXAOMy KaHasy He MNpeBblWwatloT 3HayeHun,
BblUMC/IEHHbIX MO opMynam, npmeedeHHbIM B Tabnnue 2.9.
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Tabnuua 2.8

Knacc ®dopmMysibl A1 BbIMUC/IEHUA NpeaenoB AOoNyCKaeMon
npuéopa | OTHOCUTEJ/IbHOW MOrpPeWHOCTU 8Q max,; Y0

B S o max = £(3+4 At /At+0,02Gs/G)

C S gmax = £(2+4 At /At+0,01Gs/G)
MpumedaHusa:

At — 3HauyeHMe pa3HOCTM TeMMepaTyp Mexay nogarwmm n obpaTHbIM
Tpyb6onposoaamu, °C;
G - n3MepeHHoe 3Ha4yeHMe 06bEMHOro pacxoga TenaoHocutens, mM3/4

Tabnuua 2.9
Mpeaenbl gonyckaeMou
OTHOCUTENIbHOW NnorpewHocTu, %,
Knacc Avana3oH Ans:
TSR DR ERT] kaHanos c MNMrpP KaHanos c UM

(1 n 2 kaHanbl) (3 n 4 kaHanol)

Gu £G <0,04Gs +(2+0,02Gg/G)

+
B 0,04G, <G <G, | T(12F0,01G/G) 1775
G. <G <0,04G, +(1+40,01Go/G)
+ .
C oae. 26 <o *(0,8+0,004G/G) |5 g

MNpuMeyaHne: G - U3MepeHHOe 3HauyeHne Oo6bEMHOro pacxoaa
TennoHocuTens, M3/u.

2.3.4Mpepenbl  gonyckaeMon  abCcosnoTHOM  MOrpewwHoCcTM  Mpu
n3MepeHun tTemrnepaTtypsbl, °C:
- npu koMnekTaumm TC knacca A no NOCT 6651 +(0,35+0,003t)
- npu komniekTaumm TC knacca B no NOCT 6651 +(0,6+0,004-t)

roe t - uamepseMasa Temnepatypa B rpagycax Lenbcus.

2.3.5Mpepenbl gonyckaeMon npuBefeHHoOW norpewHoctn UBBE npu
npeobpa3oBaHNM CUTHANIOB OT AaT4MKOB paaBnenus: +0,15 %. Mpegensbi
AOMycKkaemMon npuBeAeHHON MOrpewHoCTn AAaTYMKOB  M36bITOYHOMO
nasnenunsa: 1,0 %.

2.3.6 lMNpepensl AornyckaeMom OTHOCUTENbHOM MOrpeLwHoCcTu
M3MepeHus aasneHns (Npyv HanMuMn AaTYMKOB M3ObITOYHOrO AaBMEHUS):
+2,0 %.

2.3.7 MNpepensbl AonyckaeMoh OTHOCUTENbHOM MorpeLwwHocTn npu
namepeHmmn speMenn: + 0,01 %.
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3 YCTPOMCTBO U NPUHLIUN PABOTbI TEMIIOCYETUYMKA

TennocyeTtumk coctomT U3 BB n nogkntovaembix kK Hemy MNP, UM, TC
n AnA. Cxematmdeckoe u3o06paxeHWe TennocyeTymka MNpUBEAEHO Ha
puc. 1. WTpuxoBo  nuHMen  oTobpaxeHbl  JIMHUM  CBSA3W  C
M3MepuTenbHbIMM NpeobpasoBaTenaMmu, Hannume KOTOPbIX onpeaensercs
MCNosIHEHMEM TensiocyeTunka (YKasbiBaeTCs B KapTe 3akasa).

BB

MNP (kaHan 1)

MNP (kanan 2)

T TC6

Mpumeyvanne — Bmecto PCM-05.05 B kaHanax 3 n 4 BO3MOXHO NnpumeHeHne U
Apyrux Tunos (cM. Tabnuuy 2.6)

puc. 1
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MBE TennocyétumMka nocTpoeH Ha 6ase cneunannsanpoBaHHOM
MUKPOMPOLIECCOPHOM CUCTEMbI, obecrneumBawwen cbop MHdbopMaumu no
aHasloroBbiM M 4acTOTHO UMMynbCHbIM BXodam (F/N), eé nocneaytoulyto
obpaboTKy, HakonjieHue, XxXpaHeHMe U nepegadyy obpaboTaHHOM
MHdOpMaUnMM Ha YCTPOMCTBO MHAMKAaUWM, aHanorosble W UNPpPOBbIE
BbIX0Abl.

OyHKUuMoHanbHO VBB Tennocuétumka coctouT M3 6510Ka aHanorosow
obpaboTkn curHana, 6noka umdpoBoi 06paboTkm curHana u 6noka
nutaHmsa. Ha nnate 610ka aHanoroso 06paboTky curHana pacnosioXeHbl
KneMMmbl ana noakntodenus MNP, TC u ANA. Ha nnaTte 6noka undgposon
06paboTkn curHana pacnonoXeHbl BbIBOAbI ANs noakaodeHus WM,
OVNCKpEeTHble BXOAbl/BbIXOAbl, @ TakK e nopTbl MHTepdencos RS-232C,
RS-485, USB, Ethernet (npu 3akase).

MpuHunn pgencreua MNP ocHOBaH Ha SBNEHWUU 3JIEKTPOMArHUTHOM
MHAYKUMKW. TIpn ABMXKEHUW 3AEKTPONpPOBOAHOM XWAKOCTM B MarHUTHOM
none mexay o3nektpogamu T[NP Bo3HukaeTr 3AC >3neKTPOMarHUTHOWN
MHAYKUMKX, TMpONoOpUMOHasnbHas CKOPOCTU TeueHus xunagkoctn. 3AC
MHAYKUMK nocTynaeT B 6510k aHanoroson obpaboTtkm curHana WBB, rae
OHa ycunuBaeTcsa u npeobpasyeTcs B undposyto dopmy.

UM npoBoauT u3MepeHue 06beMHOro pacxoga TernJioHocuTena w
npe06pa3OBaHV|e B YaCTOTHbIN nnn VIMI'IyrIbCHbIVI CurHanbl,
nponopunoHanbHblE pacxony TeEMNJIOHOCUTENA.

N3MepeHMe TemnepaTypbl TEMNJIOHOCUTENS OCYLLEeCTBASEeTCS MNyTEM
U3MEepEeHUs NadeHus HanpsbkeHnss Ha TC Npu NpoTEKaHMM 4Yepes Hero
TOKa, 3ajaBaeMoro WMCTOYHMKOM Toka 6n0ka aHasnoroeon 06paboTkm
curHana. [Oanee, nocne npeobpasoBaHUs M3MEPEHHOr0 HaMpsXXeHus B
undposyto dopmMy, OHO nocTynaeT B 6510k umdpoBoit 06paboTkn curHana.

N3MepeHMe paBneHmMsa ocylecTBaseTcs NyTéM HenocpeacTBEHHOro
M3MEepeHUs cunbl ToKa, nmocTtynawuwero ot ANA. Mocne npeobpasoBaHus
M3MEPEHHOro curHasna B undpoBylo (popMy OH Takxe nopaétca B 610K
undposon ob6paboTkm curHana.

Ha ocHOBe W3MEpEeHHbIX CUrHanoOB W YCTAaHOBOYHbIX MapaMeTpoB
Tennocyétumka B 6noke undpoBon 06paboTKM cUMrHana oCyLLecTBASETCS
BblUMC/IEHME TENJ0BOM 3HEpruM, TErnjoBOW MOLHOCTU, O6BEMHOrO,
MacCOBOr0 pacxofoB W TeMmrnepaTypbl TenJIOHOCUTENSsl, MNpOTEKLIEero
06bEMa M Macchbl TenJoHOCUTENs. BbluMcCieHHble 3HaUYeHUs BbIBOAATCS Ha
YCTPONCTBO MHAMKaumu. B 6noke umdpoBon o6paboTkm curHana Takxe
ocylwiecrenasieTca (GopMmpoBaHMe MOCbIIOK BHEWHMX WHTepdencoB RS-
232C, RS-485, USB wn Ethernet.

N3mMepuTenbHbii KaHan Q TensocyeTdynka npeacrtasnser cobon
COBOKYMHOCTb, COCTOSILLYIO M3 KaHana U3MepeHusl pacxoaa, ABYX KaHanoB
U3MepeHns TeMmnepaTypbl, [ABYX KaHalloB W3MEpPEHUs CUrHasoB OT
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JaTUYMKOB M3ObLITOYHOrO AaBfeHus, obecrneunmBalollyld BblYMCIEHUE
KonnyectBa TeENMOTbl U APYruxX GU3MYECKUX BENWYMH MO AaHHbIM 06
M3MepeHHbIX NapaMeTpax TenjaoHocuTens.

BbluncneHme konuyectBa TeEMI0Tbl Q Ang KaXxXagoro mM3MepuTesibHOro
KaHana ocyLwecTtenaeTcs no gopmyne:

Q=[G -p-(h, —=h,)-dT (3.1)

roe G-o6beMHbIA pacxof TensoHocuTens B Tpybonposoae, Ha
KOTOpPOM YCTaHOBJIEH MEPBUYHbLIN Npeobpa3zoBaTtenb, M3/u;

p-MNOTHOCTb TensloHocuTensa B TpybonpoBoae, Ha KOTOPOM
YCTaHOBJ/IEH MEPBUYHbLIN Npeobpa3oBaTtesb, Kr/M3;

h1—y,qeana;| SHTanbNnsa TennaoHocuTens B nogawwem
Tpybonposoae, IAx/Kr;

h,-yaenbHasa 3HTanbnua  TennoHocuTens B Tpybonposoae
XONOAHOro BoAOCHabxeHus (ana cucrtem BC) wnu yaenbHas
SHTanbNua TennoHocutens B obpaTtHoM TpybonposBoae (ans
cuctem otonnenus), FOx /kr;

T1,T2-BpeMs Hayana U KOHUA M3MepeHMst COOTBETCTBEHHO, U.

KonnyecTtBo TennoBoOl 3HEpPruu, nspacxonosaHHoe notpebutenem
3a BpeMs AeUCTBUSA HeWTaTHbIX CUTYyauui (TONbKO ANS pexuMa OCTaHOB
cuéta no At, cm. NMPUJTOXXEHUE E) BbluncnseTcs no popmyne:

_ ou
Quc = Toap Taw, Tkan (3.2)

roe  Qu-  paccuyMTaHHOE TEMNOCYETYMKOM  KOMMYECTBO  TernsioBOMn
3Heprum B TeveHme nHtepsanos THap, T:G{, T:G1;
THap- BpeMsi HOpManbHOW paboTbl TEMSIOCYETYMKA B LUTATHOM
pexunme,y;
THLW- CyMMapHOe BpeMs AENCTBUSA HELUTATHbIX CUTYaUWun, u.

BbluncneHne  ypenbHon  3sHTanenumn  (h)  wn  nnotHoctm  (p)
TenaoHocuTens Npon3BOAMTCS no cdopmynam, yKa3aHHbIM B
pekoMeHgaunm MU 2412-97.
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4 YKASAHUE MEP BE3OIMNACHOCTHU
NCTOYHMKOM OMACHOCTM MPU MOHTaXe M 3KCryaTauum TenaocyeTynka
ABNAKTCA:
- ceTeBOe HanpsxeHue (o 253 B);
- AaBneHue xuakoctn B Tpybonposoaax (4o 2,5 MMa);
- TemnepaTypa Xuakoctu n Tpybonposoga (ao 150 °C).

Be3onacHocTb akcnnyaTaummn npmubopa obecneumBaeTcs:

- n3onsunen 3NEKTPUYECKMX uenen COCTaBHbIX yacten
TenJocYeTunKka;

- HanéXHbIM 3a3eMneHmnem UM;
- npoyHocTblo Kopnyca MIMP, UM v 3awmTHbIX rnb3 TC;
- repMeTmnyHocCTbio coeanHenus MMP u UM c TpybonpoBoaom;

Mpu 3akcnnyaTauuMm TenjaocyeTdnka HeobxoauMmo cobnwgaTtb obuwme
TpeboBaHmnsa 6e30nacHOCTU:

- 3anpelaeTcs aKcnayaTaumsa npnuéopa co CHATON KPbILLKOW;

- 3anpewaetcsa aemoHTuposaTb MNP unn UM [0 NOAHOro CHATUA
AasneHus B Tpybonposoae;

- nepeg nposeaeHneM paboTt Heobxoammo ybeauTbCs B TOM, YTO
Ha TpybonpoBoae  OTCYTCTBYEeT OMacHoe A1 XXWU3HMU
HanpsikeHune.

Mpn ycTaHOBKE W MOHTaxe TernsjocyeTymka Heobxogumo cobnwopaTb
TpeboBaHmna MOCT 12.3.003, NOCT 12.3.032, IN'OCT 12.3.036, a Takxe
npasua NoxapHor 6e3onacHOCTU N TexHUKK 6e3onacHoCcTu.

Mpu 3skcnnyataumm Heobxogmmo cobniopate «[lpaBuna ycTpoKncTea
3/1eKTPOYCTaHOBOK>», «MpaBuna TEXHUKMN 6e3onacHocTHn npv
3KCMlyaTaumMn 3NeKTPOyCTaHOBOK» UK «06wme npasuia noXXapHOM
6e30nacHOCTM 471 NPOMbILUIEHHbLIX NPeanpuUaTUn».

Mpu ob6HapyXeHun BHELWHMX NOBpexXaeHun npubopa wanm ceTeBoK
npoBoAKWM cnenyeTt OTKAKYUTb TEenJIOCHETYMK OT CeTU A0 BbIACHEHUA
NMPpUYNH HENCNpPaBHOCTU cneuynaancTtom no peMoHTY.

3anpewaeTcs yCTaHOBKa M 3KCnayaTaums npubopa B B3pPbIBOOMACHbIX
30HaX BCEX KJ1acCoB.

Ons TyweHuna noxapa, Npu BO3ropaHuMm TernsiocyeTuynka, paspeluaeTcs
MCNONb30BaTb TOJSIbKO YFNEKUCNOTHble orHetywutenu tmna 0OY-2, QOY-5,
Oy-10 u ap.
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5 MOHTAX

MoHTax  TensocyeTyYMKa  OCYLUECTBASAETCHA B  COOTBETCTBUM C
«MHCTPpYKUMSA NO MOHTaXxy TensocyeTynkos TOM-104, TOM-106, TOM-
116», APBC 746967.039.000 NM.

6 NOArOTOBKA K PABOTE

MpoBepnTb NpPaBWUAbHOCTb  MOHTaXa 3/1EKTPUYECKMX Lenem B
COOTBETCTBUM C I1EKTPUYECKONA CXEMOW MOAKIOYEHUSA, NPUBELEHHON Ha
puc.B.2 (MPUNTOXXEHWE B).

MNOTHO 3aKpbITb KPbILWKK KNeMMHbIX kopobok MMP, UM, TC n ANA.

YCTaHOBUTb Ha MeCTO nepegHir naHenbs MBB M nNAOTHO 3aBUHTUTHL
6onTbl KpenseHUs nepeaHen naHenu BB k kopnycy UBB.

Mogate pacxon TensioHocuTens nog pabounm gasreHUEM M MPOBEPUTb
repMeTMYHOCTb coegnHeHunsa Mnne, nn, 3aWUTHbIX rMnb3
TepmonpeobpasoBaTtenei n N c TpybonpoBoaoM. Teub n npocaynBaHme
He JonycKalTcs.

BkNOUMTb NUTaHMe TensocyeTumnka. Y6eanTbCs, 4TO Nocae BKIIOYEHUS
NMUTaHUsa BKJKOYMNACbL NoAcBeTKa uMHAukaTtopa m Ha XKW nHamumpyroTcs
3Ha4yeHnsa TeKyLen AaTbl, BDEMEHU U AHSA Heaenu.

MpoBepnTb NPaBUIbHOCTb YCTaHOBKW NPOrpamMMUpyeMbIX napamMeTpos,
OTCYTCTBME HELITaTHbIX CUTYaLUMUN U TEXHUYECKUX HENCMPABHOCTEMN.

Y6eomtbCs B MHAMKaAUMM M3MepsieMblX MapameTpoB - pacxoga (G),
Temnepatypsbl (t), aasneHus (p).
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7 NOPAAOK PABOThI

K paboTe ponyckaeTcs TenaocyeTyuK, He WUMELWWI NoBpexXAeHUin
COCTaBHbIX 4acTel, HapyweHus nnoMb W MOAroToBJSIEHHbIN K paboTe B
COOTBETCTBUU C pa3fesioM 6 HacTosLWero pykoBoACTBa.

7.1 O6wme cBegeHun

7.1.1 Monb3oBaTenbckoe MeH npubopa YCNOBHO pasgesnieHo Ha
ypoBHMU. Mpn BKNOYEHUM NPUOBOP HAXoAMTCSA B NepPBOM (BEPXHEM) YPOBHE
M UHAMUMPYET TeKyLliMe 3HaYeHnss BpEMEHW, AAaTbl U AHA HeJenun.

7.1.2 YnpaBneHue paboTtoi TennocyéTumka ocyllecTensieTcs
YyeTbIpbMSl KHOMKaMM, PacnonoXeHHbIMU Ha NepeaHer naHenn, n KHOMKomn
«cny>xebHas», pacnosioXXeHHOM Ha nnate uudpoBon obpaboTkm (cm.
puc. B.1, MPUJIOXEHUE B).

O603HaueHnme | HammeHoBaHue OcHOEHDSIBYHKIMOHAREHOE

Ha3HayeHue
«BNEBO» MNepexoa Mexay OKHaMM MeHW B
npenenax OAHOMO YPOBHS, W3MEHeHue
«Brnpaso> napameTpa.
«BXOL> Bxoa B MeHIO mapaMeTpoB WM HacTpoek
BblI6paHHON CUCTEMbI TEMI0CHABXeHWUS.
Bbixoq Ha ypoBeHb BBepx M3 nwboro
«BbIX04»
MEHIO.
AKTMBaLMSA pexuma N3MeHeHUs
«cny»xebHas»
napametpa.

7.1.3 O cocTossHUM TENJ0CYETYUMKA MOXHO CYAUTb MO COCTOSIHUIO TpeX
CBETOAMOLOB, pPacrofioXXEeHHbIX Ha naHenu ynpasneHus. MwuraHue
3eneHoro ceetoamoda  «paboTta» npuMepHO pa3 B CeKyHay
CBMOETENbCTBYET O HOpManbHoOM pabote Tennocyétumka. MwuraHuwe
KpacHoro ceetoamoga <«owunbka» curHanusmpyetr o Hanuumm HC,
HernpepbiBHOE cBeyeHune — o0 Hanmumm TH. CBeueHue ceeTtoamoda «RS-
485» curHanmampyeTt 0 nepegade AaHHbIX No MHTepdency RS-485 unm
RS-232.

7.1.4 TennocHé€TUmMK NMeEeT YeTbipe pexunma paboThbl:
«KoHdurypaumsa» - npegHasHadeH Ansa Bbibopa M yCTaHOBKM
TensoTexHU4yeckmnx cxem ydeta (cMm. Tabnuuy 2.4).

«Pabounn» - B 3TOM pexuMe WHAWUUUPYIOTCS WU3MEPEHHble W
BbIYUCNEHHbIE 3HAYEHUS MapaMeTpoB CUCTEM TenaonoTpebneHus;

«HacTtpokn» - npegHasHayeH A1 NPoOCMOTPa M KOPPEKTUPOBKMU
YCTaHOBOYHbIX MapaMeTpoB TeMnAoCUYETUMNKA.

«MoBepka» - npegHasHayeH ANA  NpOBeAEeHUA  MNMOBEPKMU
TenaoCYETYMKaA.
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7.2 Onucanue pexuma «KoHdurypaumsa»

Ons Bxoda B pexuM «KoHdurypaumsa» HeobxoaMMo NMpU BKIIKOYEHUU
TennocyeTymka B CeTb YyAep>XXuBaTb  HaXaTou KHOMKY
«cnyxebHaa». [lopsgok nepexoga Mexay OKHaMuM B pexume
«KoHburypaumsa» msobpaxéH Ha puc. 7.1. Bbibop KoanyecTBa CUCTEM WU
TUNa KaXxAoW CUCTeEMbl OCYLLECTBASIETCS MPW MOMOLUM KHOMOK «BMpaBoO»
WK «BNIEBO>», Mepexos K clieaytoleln cMcTeMe — KHOMKOM «BXxoa». Bbixoa
M3 pexunma «KoHdurypaums» 6e3 3annucm KoHdUrypaumm - KHOMKOW
«BbIXO4».

Havatb
KOHdUrypupoBaHue
!

Yuncno cuctem: x

Pacxogomep V
Pacxogomep M

Tynukosas NBC T
M Mognutka HCO

: E3

: =

OTkpbiTas

@
|

NamepuT. KaHanb!
Gixx  tx¥: pixx

....................... -
3

FRIP,0.9.9,0,9.0.9,0,0.9.¢

CIi

» |LCBC umpkynauus
:
HCO

Temnepatypa

3anucaTtb ¢ [[@=nporpammupyemsii (n)
KOHdurypauuvo | =uamepsiemeiit (Ne)
Mepexon ¢ L—w (] —_| Mepexon 6e3

3anuckIo 3anucu

KOHUrypauum - KOHcpurypaumm
Pexum «Pa6ounii»

Puc. 7.1

MpumeyaHuns:

1. Ecnn Tpebyercs BecTM y4yeT Mo cxeme <«MWNCTOYHMK», TO npu
KOHpUIrypnpoBaHUM 3Ta CXemMa A0JKHa yCTaHaBMBaTbCS NepBoON;

2. TMpu KOHMOUrypupoBaHUM ABYXMOTOYHbIX cucrteM («OTkpbiTas», <«IBC
UMPKYNauMsa») cnefyeT yuyuTbliBaTb TO, YTO KaHanbl MU3MEpPEeHUs pacxoaa B
nogarouwem m obpatHoMm TpybomnpoBoaax OAHON CUCTEMbl AOJIKHbI ObITb
nmb6o oba MHAYKUMOHHBIE, TMH60 06a YaCTOTHO-UMMYJIbCHbLIE;

3. MNpu KoHbUrypupoBaHuM CxeMbl yyeTa <«Tenno/Xonoa» cneayet
yuuTbiBaTb TO, YTO CUCTEMa 3aHMMAET ABa KaHana y4yeta;

4, CnepyeT UMeTb B BUAY, YTO YNC/IO KaHalOB U3MEPEHNSA pacxoa He MOXeT
npesbiwaTb 4, a YMC/IO KaHanoB M3MEpPEHUs TeMmnepaTypbl He MOXEeT
npesbiwaTh 6.

5. [pwv 3anncn KoHdOUrypaunmn apxvs n MHTerpaTopbl npubopa obHynatoTCS.
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7.3 OnucaHmne pexuma «Pabouniny

7.3.1Mpwu BKJIIOYEHUN TENNOCUYETUMK aBTOMaTU4ecKu
yCTaHaBnmBaeTca B pexum "Pabounit" n npu otcytcteun HC n (nnmn) TH
HayMHaeT pacyeT W HaKoMJeHMe C CyMMapHbIM WTOroM KoJM4yecTBa
TenaoTbl MO BCEM CUCTEMAM.

Pexxum "Pabouun" npeaHasHauyeH AN8  MHAWMKAUMW  NapaMeTpoB
cuctem  TennocHabxeHus. B pexume "Paboumin" MOXHO TaKxe
npocMoTpeTb TeKyliee BpeMs, BpeMss HapaboTKM No Kaxaou cucreme,
BpeMsa paboTbl Npu BO3HWMKHOBEHMM HC B cucTtemax TennocHabxeHusa w
apXuB perncTpmMpyemblx napameTpoB.

MepexoA OT OAHOrO WHAWULMPYEMOrO napamMeTpa K Apyromy
OCYyLLEeCTB/ISIeTCA paBHOMpPaBHO B 06e CTOpPOHbI MOCPEACTBOM Ha)aTtus
KHOMOK <«BMpaBO» WM <«BNEBO», Nepexos K oTobpaxeHwWio napameTpoB
KOHKPETHOM CUCTEMblI — KHOMKOW «BXOA», BbIXOA M3 pexuMa npocMoTpa
napaMeTpoB CUCTEMbI — KHOMKOW «BbIX0A4>.

7.3.2 YCTaHOBKa TeKylLlero BpeMeHu 1 aatbl:

YMeHblLUeHe yBennyeHue

R
Bpema  y4y:mMm:cc [®] | Bpems EEEMM:cC
Jata MNH ago/mm/rr Hata MH ga/mm/rr

IS
Bpemst  uu:Jfil:cc
Data MK pa/mm/rr

T

- [o]

v
Bpema yu:mm:cc
Data M1 oa/mv/iE

4

Bpemsi  yu:mMm:cc
Oata MH aa/mm/rr

AE

Puc. 7.1a
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7.3.3Mopsgok nepexoga Mexay OKHamMu pexumma «Pabouunin»
n3o6pax€EéH Ha puc. 7.2.

Pexum «Pabounn»

Bpema  4yuy:mm:cc
Oata MH  pa/mm/rr

CVCTEMA 1
XXXXXXXX
/
['CUCTEMA N~

[ [
e ! 1 YPOBEHb
.

J
OHeprust Q [kan
X XXXXXXXX
MowHocts P

XX.XXXXXX [kan/y
=
ApxvB A
" Mapamempsi  a
: cucmemsl :
Owwunbkn Cunct N S 4

- 2 YPOBEHb
A J

[ 5 apxuea 3 YPOBEHb ]

Puc. 7.2
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PexuM npocmoTpa apxvBa AaHHbIX

lNpocmomp

apxuea ' | 2YPOBEHD |
| |
+ i
-
CyTouHbIN apxVB |l “Yacoson apxus
5 v
[aHHble Ha 24:00 [aHHble Ha Y4:MM
) aa/mm/rr aa/mm/rr (]
- = “y b=

[aHHble Ha 24:00
aa-1/mm/rr

[aHHble Ha Yy-1:MM
pa/mm/rr

34

—

/ LaHHble apxusa \

} [aHHble apxusa

(3 YPOBEHb |

Puc. 7.2a
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OnucaHme oKOH pexuma «Pabounii» (LUTPUXOBOM NUHUEN BblAENEHbI
OKHa, OTobpaxeHue KOTOPbIX 3aBUCUT OT YCTAaHOBOK B pexume
«HacTtpomnkn»).

OkHa meHI0 1 ypoBHs

Bpems  yu:mm:cc

Data M aa/mmir Tekywue BpeMs, AaTa U AeHb HeAenu.

MopsakoBbin HOMep cucteMmbl (N) M HanMeHoBaHwue
npuMeHseMoln B cuctemMe cxembl yyeTa («Pacxopomep
CUCTEMA N V», «Pacxogomep M», «Maructpanb», «Xonoay,
XXXXXXXX «Mopaua», «O6paTtka», «TynukoBasa IBC», «Mopanutka
HCO», «lMognutka UcTouHukar, «Tenno/Xonoay,
CUCTEMA N OTKN| «Mopaya+P», «OTkpbiTas», «MBC  uLMpKynsaums»,
KXXRXXRX «UcTounuk» («P-nogava+Mogn.»), HCO, Temnepatypa).
OTKJ1 otobpaxaeTcs, ecnn cuctema oTkoYeHa (cMm.
n 2.1.11)

OkHO oTobpaxaeTcs nocne NOAKNIOYEHUS
cTaHaapTHoro Hakonutens USB-flash. [Mepepaua
AaHHbIX Ha HaKoMnuTesnb MOATBEPXAAETCSH HaxaTuem
KHOMKK «BBOA». [N OTKMOYEeHMs HakonuTens 6e3
nepenayun AaHHbIX CefyeT HaXaTb KHOMKY «BbIXOA».
Mpouecc nepeaaunm JAaHHbIX OTo6paxaeTcs Ha
nHaukatope 6eryuwenn cTpokon. llocne 3aBeplueHus
nepeaauyu npubop  nepenpgét Ha  OKHO C
oTobpaxkeHneM TeKyLlero BpeMeHu. Bpems nepenaum
He npesblwaeT 40 cekyHa. ®ann byaeT coxpaHeH Ha
dnaw-Hakonutene B katanore TEM-104M

CoxpaHuTb darn
CTaTUCTUKN

OKHa MeHI0 2 ypoBHS

OHeprua Q kan/IOx/MBT*y
X.XXXXXXX

KonnuyectBo TennoBoW 3Heprun, notpebneHHoe
cuctemorn N, eanHuubl mamepeHms (MBT-u, [kan,
FOx) ycTaHaBAMBalOTCA B MeH0 «O6lme HacTpomnku
npubopa»

KonnuyectBo TennoBoh 3Heprun, noTtpebneHHoe

cuctemor N B pexumMe ocCTaHoBa cyeTta no At B
:6V|;_FK;nl_I',D_,>K/_M§T:H—I WTaTHOM pexume paboTbl, e€AWHULbI U3MepeHUs
e __ x| (MBT-4, Mkan, FOx)
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Konnuyectso TennoBoW 3Heprun, noTtpebneHHoe
cuctemoi N B pexume ocTtaHoBa cyeta no At B
HeWTaTHOM peXxuMe paboTbl, eanHULblI U3MepeHUs
(MBT-4, l'kan, FOx)

CyMmMmapHoe KO/IMYEeCTBO  TEMJIOBOM  3Hepruu,
notpebneHHoe cuctemorr N B pexuMe OCTaHOBa
cyeTa nNo At B WTAaTHOM M HEWTATHOM pexumax
paboTbl, eanHuubl nsmeperHnsa (MBT-yu, M'kan, FOx)

BoiBog Q B MBTuy unu B FAMX ycTaHaB/IMBaeTCa B

: xxxxx | MeHio «O6wue HacTpouku npubopa». [ns cucrtembl
I_—_—_—_—_—_—_—_—_ «Tenno/Xonoa» oTobpaxatoTcs nBa pasgernbHbIX
(Oreprs Q - TIX | yuterpatopa  3HeprMM AN PEXWMOB  OTOMMEHWS W
——___ XXXXX_ | oxnakaeHwsi.
MotyHocTs P 3HayeHne MrHOBEHHOW MowHOCTM B cucteme N,
xxxxxx ['kan/d [ n3mepsiemoit B F'kan/u, M /4, MBT

O6bem V M

X XXXXXX

O6bem VI M
X XXXXXX

0O6bem VO me
X XXXXXX

O6beM TennoHocuTeNss C HapacTawwuMm
n3MepsieMblii B M3,

B cnyyae, korga B CUCTEME HECKOSIbKO KaHasoB
n3MepeHus pacxoza, 06bem TensoHocuTens
cUMTaeTCs OTAENbHO MO KaxzaoMy u3 Hux (V, VI, VO,

NTOroM,

Obbem Vn m® vn).
X XXXXXX
Macca M T Macca TensoHocuTenss C HapacTawwuMMm UTOroM,
X XXXXXX n3mMepsaemasn B TOHHax.
Macca MM - B cnyyae, korga B CuUCTEMe HECKOSIbKO KaHasoB
XXOOKK U3MepeHuns pacxoaa, Macca TenaoHoCUTeNs
M3MepseTcs OTAENbHO MO Kaxaomy m3 Hux (M, MM,
Macca MO T
MO, Mn).
X XXXXXX
Macca Mn T
X XXXXXX

Maccosbin pacxop,

G XXXXX T/Y
Gn XXXXX T/Y
GO XXXXX T/

Maccosbiln pacxop,
Gn XXXXX T/

MaccoBblii pacxol TEMNIOHOCUTENS, W3MEpPSIEMbIA B
T/4. B cnydyae, Korga B cCMCTEME HECKO/IbKO KaHasoB
N3MepeHus pacxoaa, pacxoa  TenjoHoCUTens
n3MepsieTcs OoTAeNlbHO Mo KaxzaoMy u3 Hux (G, GI,
GO, Gn).
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OB6beMHBIN pacxon
G XXXXX M4

G xxxxx M4
GO XXXXX MMy

O6beMHbIN pacxoa
Gn  xxxxx MMy

O6beMHbIN pacxon TensoHocuTenss B cucteme N,
nsMepsiemblli B M3y,

B cnyyae, koraa B CUCTEME HECKOJIbKO KaHasoB
N3MepeHus pacxoaa, pacxon  TenJioHocUTens
CcUMTaeTCsa OTAENbHO Mo KaxaoMy m3 Hux (G, G, GO,
Gn).

Temnepatypa

t XXX.XX °C
tr XXX.XX °C
tO XXX.XX °C
tr XXX.XX °C
tx XXX.XX °C
tO XXX.XX °C
tx XXX.XX °C

TemnepaTtypa TennoHocuTens, nsmepsiemas B °C.

PasH. Temnepatyp

tNt0  xxx.xx °C
Pa3H. Temnepatyp
0,
0 xxxxx C| PpasHocTb TeMmnepaTyp Mexay Tpy6ornpososamu,
PasH. Temneparyp nsmepsiemas B °C.
tO-tx  xxx.xx °C
tN-tx  xxxxx °C
tO-tx  xxx.xx °C
(asnerve |
lp X XXX MI'IaJI
prﬁ__}&x_ Mra !
(PO_ _ xxxMMa,  nagnenme TennoHocutens, usmepsiemoe B Mra.
:'pr X.XXX MI‘Ia: (Bo3MOXHa nporpaMMHasi  yCTaHOBKa  3HauyeHus
(Px __ xxxxMra,  nasneHuns B npegenax ot 0.1 go 2.5 MMa c warom B
Mo~ ~ XxxxMra! 0.1 MMa, cM. pexum «HacTtpoinku»).
:px Xx.xxx MMa
lHasnenne |
(PN X XXX MI'IaJI
Tpab Y4:MM
Thap MM Bpems paboTbl 1 Bpems HapaboTku npubopa, u.

Bpewms B ownbke
TnT Y:MM

TTH - Bpems paboTbl npubopa Npu Hannumm TH, u;
T: Atd — BpeMs pa6oTbl npubopa npu HC At < At u;
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TtH UMM Tan - BpeMs OTCYTCTBUSA 3NEKTPONUTaHUS, Y;

Ton H:MM TnT-Bpems OTCYTCTBUS TEennoHoCUTENS B
— o TpybonpoBoae, u;

Tiaty HMm TpeB-BpeMsA PeEBEPCUBHOIMO 3HaYeHUSA TENNOHOCUTENSA
Tpes wmm| B obpaTHoOM Tpybonposoge, 4.

TGT 4MM | T:G?T - Bpems pa6oTbl npu6opa npu HC G> GT.

TGl 4MM | T:GJ - Bpems paboTbl npubopa npu HC G> GY.

Bpewmsi B oLunbke Mpwm BbINyCKe M3 NPOU3BOACTBA YCTaHABNMBAIOTCA 3HAYEHUsA
TG1T Y:MM GT=Gg, G{=GH.

Nuankaumna cumsonosB HC n TH B cucteme N

Oumbku Cuct N| «GT», «Gi», «GMT», «GMN», «GOT», «<GOI», «Atd», «TC Xx»,
«B36 G1», «B36 G2», «MNT Gx», roe X - HoOMep
U3MEPUTENIBHOIO KaHasa.

Apxus
ApxuB perncrpauum napameTpos.

OKHa MeHI0 3 YPOBHSA

CyTO4HbIN apxvB

Bbi6op TMNa NnpocMaTpMBaeMoro apxvea.

YacoBon apxvB

[aHHble Ha Y44:MM Bbibop paTbl (BpeMeHn) 3a koTopyt (koTopoe) byaer
ap/mmir BbIBOAUTHLCS apXuB.

7.4 OnucaHue pexuma «HacTporkun»

7.4.1 na Bxoga B pexuMm paboTbl Tennocyetumka <«HacTponku»
HeobxoauMmo, Haxopacb B NwboM  MeH  pexuma  «Paboumin»,
OAHOBPEMEHHO HaXaTb KHOMKWU «BJIEBO>» M <«BrnpaBo». [lopsaoK
nepexoga Mexay OKHamMu B pexume <«Hactpoikun» wn3obpaxéH Ha
puc. 7.3.

3HayeHns NapaMeTpoB HacTpoeK, YCTaHaBIMBAEMbIX Ha NpeanpusaTUmn-
M3roToBuTENE MO YMOMYaHWUIO, NOAYEPKHYTbI B N.7.4.2.
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[ns koppekuun napaMmeTpa Heob6xoaAnMO:

1. Mpu nNoMOWM KHOMOK <«BMNpaBO» WIN <«BfeBO» BblbpaTb
KOppeKTMpyeMbll napameTp;

2. HaxaTb KHOMKy <«cnyxebHaa»* (nMpu 3TOM KOppeKTUpyembii
napamMeTp HayHeT MuraTb);

3. [lpnv NOMOLWWN KHOMOK «BMpaBO» WJIN «B/1EBO» U3MEHUTb 3HAYEHNE
napamMmeTpa (,CU'IH aKTMBauunm pexmma YCKOPEHHONo MU3MeEHEHWUA
HY>XXHO AOMONTHUTENIbHO HaXaTb KHOMKY <<BBO[J,>>);

4. TIOBTOPHO HaXaTb KHOMKY <«C/lyxXebHan».

Koppekuns HeKoTopbIX napaMeTpoB HeAOoCTynHa AJsA MNoJib30oBaTend.
3HayeHna 3TUX NapaMeTpoB YCTaHaBAMBAaKTCA Ha nNpeanpuaTum-
NU3roToBUTENE NpPpU BbINYCKE N3 NPON3BOACTBA.

Pexxum «HacTtponkun»
«Pabouuin»

CRC32 npowmskn
XXXXXXXXXXX

O6Lme HacTpotkn
npubopa

Hactpoiiku

L x| MapameTpbl Cucr. 1| MHacTpoiika avckp. W“3M. kKaHanos
XXXXXXXX 1 BXOJ0B/BbIXO0B |

4 YPOBEHb
cl

A
ALPEC B CETU: XXX
CKOpOCTb: XXXX

& =

’ MpoTokon obmexa ‘

APBAC/MODBUS
v

WHaukaums p:
nalver

(=] =
En.usm. Q:
FOx/Mkan/MBT*y

=L S 1|

OuncTUTL apxue 1
MHTerpaTopbl

Ortceuka G1 n G2
X.XX %

3umHUI nepuop,
¢ Aa/mMm no Aa/mm

e =

OTYETHBIN AEHb

1

&) =
dunbTpaums:

nalHer

3B

r Hactponku 1

Ethernet |

_5 YPOBEHb

Puc. 7.3

*

ANS aKTMBauUMM pexuMa W3MEHEHUs NapaMeTpoB «Agpec B ceTu» WU
«CKOPOCTb» MOXHO BOCMOJIb30BATbCS KHOMKOW «BXOA .
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7.4.2 OnncaHune okoH pexnma «Hacrpoikun»

O6Lwwme HacTponku npmubopa

Aapec B ceTn: Xxx
CKOpOCTb: XXXX

YcraHoBKa agpeca npubopa (1-240) B cetn RS-485 u
CKOpOCTH obmeHa npmnbopa C BHELIHMMM
yCTpONCTBaMM (CKOpPOCTb MNPUMHMMAET 3HaueHus W3
psaa 9600, 19200, 57600, 115200 6uT/cek)

MpoTtokon obmeHa
APBAC/MODBUS

Bbibop npoTokona obmeHa ana wuHTepdericos RS-
232C, RS-485. MODBUS wnu BHYTpPEHHMA MPOTOKON
APBAC

WHaukauus p:
nalHet

HaCTpOVIKa Haan4yna nHanKauunm gaBneHuns

Ea. n3am. Q:
FOx/Tkan/MBT*y

Bbl6op eANHUL, U3MEpPEHUS SHEpPTrnn

3UMHUIA nepuog
¢ aa/mm no aa/mm

HacTpolika Hadana W OKOHYaHWA 3MMHero nepuoga
(neHb/Mecsu)

OTYéTHbIN feHb Boibop paTtbl HOpMMpOBaHMS  3anuUCcU  MeCSYHOro
1]  apxwuBa
dunbTpaums:
nalnet BknioyeHue ycpegHeHUs MHAUUMPYEMOrO 3HaudeHus

pacxoaa
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OkHO 0To6pa>|(aeTc9| npn YyCTaHOBJIEHHOM MoAyne

Hacrporim
Ethgmet Ethernet (onumsa) nubo npu NoOAKAOYEHUU K
-------------------- nHTepdeiicy USB 3G Moaema
: HacTpoiikn :
Ethernet
|
MAC anpec UBE
XXXXXXXXXXXX
C6poc HacTpoek \ -
HacTtporiku
Esc—Her J-Aa \ cetn (UBB)
\ v @
HacTporiiku IP UBB py4Hoi/DHCP
noAkrn. kK cepsepy XXX XXX XXX XXX
ks v
v Macka cetun
Appec cepBepa XXX XXX XXX . XXX
Infoteplo.by f *
T l Lnto3s
ﬂOpT 018 noakn. XXX XXX XXX XXX
K cepBepy XXXXX 4 v =)
MopT Ana nogkn.
k BB XXXX
Hactpoiikn Mepexoa K  HacTporkam ceTun N3MepUTENbHO-
cetn (MBE) BblUMCAuTENbHOro 610Ka

IP BB py4Hon/DHCP
XXX XXX XXX. XXX

Bbibop pexwuma HacTpolku ceTu (Bpy4Hylo/4yepes
DHCP cepBep). YctaHoBka IP agpeca BbluMcauTens
npyv py4YHOM HacTporike

Macka cetu
XXX XXX XXX XXX

YcTaHOBKa Macku CETU Mpu py4YHOI HacTpolike

LLnto3
XXX XXX XXX XXX

YcTaHoBKa OCHOBHOTO LWJIO3a NPU PyYHOMN HacTponke

MopT Ans nogkn.
Kk BB XXXXX

YcTtaHoBKa nopTta noakawyeHnss VBB npu pydHom
HacTpolike

Appec cepsepa
Infoteplo.by

AQpec cepBepa A/l aBTOMATMUYECKOro BKJ/IOUYEHUS
CUYETUMKA B CUCTEMY AUCTAHLMNOHHOIO CHATUSA AAHHbIX

MopT gns noakn.
K cepBepy XXXXX

YcTaHoBKa nopTa Ass NoAKMIOUEHUS K cepBepy

C6poc HacTpoek
Esc-Het d-fa

C6poc HacTpoek Ha 3aBOACKME YCTAaHOBKMU
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HaCTpOVIKM n3MmepuTernbHbIX KaHanoe

VAN XXX
GB XXX XXX
ay2 XXX HomuHanbHbih gnameTp MMP n UM, BepxHUi npeaen
G XXX XXX n3MepeHuns pacxoga G (KoppeKkumst HeAOoCTyrMHa).
ay3 XXX
nv4 XXX
G171 XXX %
G1J XXX %
G2t X % BblbOp MMHMMaNbHOroO W MakKCMManbHOrO nopora, B
G24 XXX % COOTBETCTBUM C KOTOpPbIM OyAyT pernctpupoBaTbCs
7 . HC B paboTte Tennocdetunka, % ot GB. MI3ameHsieTCa B
ggJ’ )’(‘:}’:;’ npenenax 30%-125% c AMCKpeTHOCTbIO B 1% Ans
0
G™T 1 0-10% c anckpeTHocTblo B 0,05% ans Gi.
G4T , % XXX
G4l , % XXX

Tun Bxopos G3,G4
4aCTOTHbIE/MMIYNbCHbIE

YacTOTHO-MMNY/bCHbIE KaHanbl U3MepeHus pacxoja
MBB (3 n 4) KOHOUrypupyloTCa B 3aBUCUMOCTU OT
BMAa BbIxogHOro curHana WM - Ha npuem curHana,
NpPONOPUMOHANBHOIO TeKyLWEMY 3Ha4YEHNIO 06 bEMHOrO
pacxoga (4acToTHbIA curHan oT WIM) wnm Ha npuem
CUrHana, NponopuMOHanbHOro HakonjeHHoMmy B WM
3HayeHnt obbema (MMNynbCHbIM curHan ot WUM).
YacTOTHO-MMNY/IbCHbIE KaHasbl M3MEpeHusl pacxoaa
KOHMUIypuUpyrTCa Ha MNpUeM CUrHana OoA4HOro Buaa,
T.€. 6o oba yacToTHble, 160 06a MMNY/IbCHbIE.

G3B XXX XXX
Fmax3, Iy XXXXXX

G4B XXX XXX
Fmax4, Iy XXXXXX

YcTtaHoBKa
COOTBETCTBYHOLLEN
MCMNoJ/1b30BaHUN nn C
CUrHaNoM.

MakKCMManbHOro pacxoja W 4acToThl,
MaKCcMManbHOMYy pacxody npwu
YaCTOTHbIM  BbIXOAHbIM

G3B XXX XXX
Kv G3, N XXX.XX

G4B XXX XXX
Kv G4, nin XXX.XX

YcTaHoBKa MakCMManbHOro pacxoja M Beca MMNyrsbca
npu wmucnonb3oBaHun WM € MMNYAbCHbIM BbIXOAHbLIM
CUrHanom.
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Tun TCM:  X.XXXX YcTtaHoBKa Tuna npuMmeHsemblix TC (1.3850 waum
1.3910).
- YcTaHOBKa Auana3oHa M3MepeHUs TOKOBOro CUrHana
OO N:  x-xx mA
pmax = xxMMa ot AN «4-20 mA» U BepxHero npegena mMaMepeHus

aasneHuns (0.0-2.5 MMa c warom 0.1 MMa).

PN gor, MMa  x.x

YcTaHOBKa  [OrOBOPHbIX  3HA4YeHW  JaBneHus,
WHAMUMPYEMbIX B c/llydyae o06pbiBa WINM KOPOTKOMO
3aMbIkaHns nnHuia ANA (0.0 - 2.5 MMa ¢ warom 0.1 MMa).

KoHTponb nycTown
Tpybbl G1: JA/HET

KoHTponb nycton
Tpybbl G2: AA/HET

BkntoyeHne/oTKIIOYEHUS KOHTPONSA MNyCToh Tpybbl B
nepBoM W BTOPOM KaHanax MW3MepeHus pacxoaa.
KoHTposnb ocylwectengeTcs no curHany MNP

KoHTponb nuHum
B036. G1 OA/HET

KoHTponb nuHumn
B036. G2 OA/HET

BkntoueHue/oTkaoueHns KOHTPOS JIVHUM
Bo3OyxaeHnss B MNepBOM U BTOPOM  KaHanax
n3MmepeHusa pacxopa. KoHTponb ocyliecrsngerca Mo
curHany MnNnp

KoHTponb nycton
Tpy6bl G3 AMA: OA/HET

KoHTponb nycrow
Tpy6bl G4 OAMA: OA/HET

BkntoueHne KoOHTponss nycTton Tpybbl Ansi KaHanos
n3MepeHns pacxoga G3 u G4. KoHTposib MoOXeT
ocywectBnatbcs no ANL (4-20 mMA) mnm DKM npwu
Hannuum OOMONHUTENbHbIX ONCKPETHbIX
BX040B/BbIX0A0B (0onums)

Otceyka G1u G2
X.XX %

HacTtpoitka nopora B % oT GB, HWXE KOTOpPOro
06BEMHbIN pacxoA TEMJOHOCUTENS CUMTAETCA PaBHbIM
Hynto. W3MeHsetca B npeaenax 0.00-2.00 % c¢
anckpeTHocTtblo B 0,05% .

HacTpoiika oucKkpeTHbIX BXOAOB/BbIXOA0B

OKHO

oTobparkaeTcs

npun  Hanndnnm  OONOJTHUTENbHbBIX  OUCKPETHbIX

BX0A0B/BbIXx0A4oB (onuus).

KawHan 1 HacTpolika Ha3HavyeHns NepBoro AMCKPETHOro KaHana
BXOA, (I/01). Bxoa/BbIXOA/OTKA
Bbibop napaMeTpa, KOHTPOJMPYEMOro AUCKPETHbLIM
KaHasioM.
Bxon ! Mpun HacTpolike KaHana Ha BXO, BapuaHTbI
curHannsauua p P a, p
NpUMEHEHUS:
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CurHanusauus - nogKnr4yeHmne AaTynkKa
3aTonsieHna UM KOHUEBOro BblK/KO4YaTeENA (KOHTpOJ'Ib

OTKPbITUS asepu TenoNyHKTa, wkada
Tennocyétumka m T.m.)
KoHTponb MT G3 - KOHTpoab nycTorh Tpy6bl

YaCTOTHO-MMNYJ/IbCHONO KaHana u3MepeHus pacxoga
G3 nocpeacCTBOM MNOAK/OYEHUS 31eKTPOKOHTAKTHOro
MaHoMeTpa. PasoMKHYyTbIN KOHTaKT Ha 3KM
cBnpeTenbcTByer 06 OTCYyTCTBUM TensioHocuTens B
Tpybonposoae.

HacTpoiika auckp.
BXO[0B/BbIXOA0B
Kanan 1
/ BXoA
:-B;o_n _____ 2 : Bxon 1
I KoHTtponb T G4 curHanusaums|
Bxoa 2 :onn 1 :
cUrHanusaums ‘) KoHTtponb MNT G3 |
Kanan 2
BX0A

Mpyn HacTpoWMKe KaHana Ha BbIXOA4, BapWaHTbI
NpUMeHeHus:

dopMUpoBaHME ANCKPETHOrO CUrHana Ha Bbixoae AN
yMnpaBneHUsl BHELWWHUMW YCTPOMCTBAMU CUTHanmM3auunm
WIN WUCNOSIHUTENbHLIMM MexaHW3MaMu Mo OAHOMY M3
napameTpoB: pa3Huue pacxonos Mexay
nogawowmMm u ob6patHbiM Tpyb6onpoBoagamm,
Bo3Hukawowmx HC, Hannumm TH, HC + TH,
TeKyweMy pacxopy, TeKkywen TemnepaType,
pasHuUye TeMnepatyp, MrHOBEHHOW TemnJoBOM
MOLUHOCTH, NO rpacdunky.

Kanan 2 HacTpolika Ha3HayeHMs BTOPOro AMCKPETHOro KaHana
BX0A, (I/02). Bxoa/Bbixoa/oTKn
Bbibop mnapameTpa, KOHTPONMPYEMOrO AUCKPETHbLIM
Bxopn 2 KaHaJ/10M.
curHanusauma Mpn HacTpolike KaHana Ha BXOopA, BapWaHThI
NpUMEHEeHNA:
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CurHanusauus - nogKnr4yeHmne AaTynkKa
3aTonsieHna UM KOHUEBOro BblK/KO4YaTeENA (KOHTpOJ'Ib

0,TKpbITUS asepu TennonyHkTa, wkada
Tenaoc4étymka v T.n.)
Kontponb NT G4 - KOHTpPOoAb nycton Tpybnbl

YaCTOTHO-MMNYJ/IbCHONO KaHana u3MepeHus pacxoga
G4 nocpeACTBOM MOAKOYEHUS SNEKTPOKOHTAKTHOrO
MaHoMeTpa. PasoMKHYyTbIN KOHTaKT Ha 2JKM
cBnpeTenbcTByer 06 OTCYyTCTBUM TensioHocuTens B
Tpybonposoae.

Mpn HacTpolike KaHana Ha BbIXOA, BapWaHThbI
npUMeHeHns:

dopmMMpoBaHMe ANCKPETHOro CMrHana Ha Bbixoge Ans
ynpaBneHns BHEWHWMN YCTPOMCTBaAMW CUrHamM3auunm
WIN WUCNOSIHUTENbHLIMM MexaHW3MaMuM Mo OAHOMY U3
napaMeTpoB: pasHuue pacxonos Mexnay
nogaowmMm un ob6patHbiIM Tpyb6bonposopaamm,
Bo3Hukawowmx HC, Hanmumm TH, HC + TH,
TekyweMy pacxoay, TeKyueih TemnepaTtype,
pa3HuUe TeMmnepaTyp, MrHOBEHHOW TemnJo0BOM
MOLLHOCTMH, NO rpaduky.

HacTpoiika guckp.
BXO/10B/BbIXO[0B

o}

(&) |Kanan 1/2
BbIXOA,
KaHan 1/2 koHTponb
no rpadouky
( @
v
KaHan 1/2 koHTponb
GX > XXX.XX My
3apaHo Tovek: X
pepaxT. rpacdnk  &J KaHan 1/2 koHTporb

0,
) l ( TX > XXX.XX C
CeobopHas siveiika )
N x/x sapatb: ¢&J

Kanan 1/2 koHTponb
Y

Px >xxx.xx [kan/u Kanan 1/2 koHTporb
ATX > XXX.XX °c

Bkn/Bbik xx:xx M BT
Cp Yt Nt C6 Bc
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HacTpoiiku napameTpoB cuctem

HacTtpoika dakTnyeckoro Mecrta yCTaHOBKM OAaTYMKOB

Txa=x Txn=x°C

Jatumm noToka: notoka B cucteme [IBC-Uupkynaumusa. [logatowmn

G1=Toa G2=Lwpk| Tpy6onposoa, LUMPKYNSALNOHHbBIN Tpybonposog,
TpybonpoBoa X0104HOM BOAbI.

G o HacTpolika KaHa/ioB W3MepeHus pacxoda - U3M
(n3mepsemoe) wam nporp  (MporpamMupyemoe)
3HayeHne. B cnyyae yCTaHOBKW nporp MosiBAsieTcs

Gl XXX

G nporp
G= XXX %
OKHO:

GO XXX o
B KOTOPOM MOXHO YCTaHOBWUTb 3HayeHue pacxoaa B %
oT GB (1-125%) c warom B 1%.

HacTpolka KaHanoB M3MepeHus TemrnepaTypbl — U3M

(n3mepsemoe) wam  nporp  (NporpamMmupyemoe)
T XXX 3HaueHue.

B cnyyae ycTaHOBKU U3M MOSABSETCH OKHO:

T XXX T nav
M3m. kaHan X

TO XXX B KOTOPOM MOXHO MNpu HeOobXOoAMMOCTU WU3MEHUTb
YCTa@HOB/IEHHbLIA HOMEP W3MEpUTENbHOro KaHana

Tr XX TeMnepaTypbl.

B cnyyae ycTaHOBKW nporp MosiBASETCA OKHO:

Tx XXX
T nporp
T= Xxx °C
B KOTOPOM MOXHO yCTaHOBUTb 3HauyeHune
TemnepaTypbl ot 0 go 150 °C ¢ warom B 1°C.
HacTpoilka nporpaMMHOro 3HayeHus TeMmnepaTypsbl
XON0AHOM BOAbl And 3uMHero (Tx3) u netHero (Txn)

T Aporp nepmvoga (Hayano W OKOHYaHWE 3WMHero nepuoaa

ycTaHaBnmBaeTcs B «06wue HacTtponkm npubopa»,
CM. Bbllle), yCTaHoBKa B AnanasoHe ot 0 go 50 °C c
warom B 1 °C. ToNbKO AN5 CXeM yyeTa «OTKpbiTas»
n «IF'BC UMpKynsums ».

P XXX

PM XXX

HacTpoika KaHanoB W3MepeHUs [aBAEHUS - U3M
(u3mMepsiemoe) wmnu  nporp  (NporpamMMmpyemoe)
3Ha4veHwue.

B cnyyae yCcTaHOBKM U3M MNOSIBNASETCSH OKHO:

P n3m

M3m. kaHan X
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PO XXX B KOTOPOM MOXHO Mpu HeobXxoaAMMOCTU W3MEHUTb
YCTQHOB/IEHHbIA HOMEp W3MepuTeNbHOro KaHana
o o AaBneHus.
B cnyyae ycTaHOBKM mporp NosiBASETCS OKHO:
Px XXX p nporp
P= x.x MMa
B KOTOPOM MOXHO YCTAHOBWTb 3HA4YeHWEe AaBfEeHUS OT
0.1 go 2.5 MINa c warom B 0.1 MMa.
Bboi6Op MWHWMManbHOW pasHOCTM TemnepaTyp, B
atd,°C XXX COOTBETCTBMW C KOTOpOM byayT pernctpuposatbcs HC

B paboTe TenjocyeTunmka At<Atl. WsMmeHseTca B
AnanasoHe ot 2 ao 30 °C ¢ auckpeTHocTbIO 1°C.

Q=Q1/Q=Q1+Q2

OcTtaHos cyeTa npu BO3HWUKHOBEHUU HC
Ocranos: GIGlatistier]  (GT Gl At /At /HeT). CM. MPUJTOXXEHUE E.
Cuctema: rnfoTkn HacTpoiika OTKMAOYEeHUs  cuctembl, cM. n. 2.1.11
(BKI/OTKI).
n - Bbibop dopMy bl pac4yeTa notpebsieHHoro
pn M2>M1:
KonnyectBa Ternla (TONbKO AN CXEeMbl  Y4YyeTa

«OTKpbITas») (Q=01+02 nnn Q=Q1) npu M2>M1

Pexum paboTbl
XXXXXXXX

Bbi6bop pexuMa paboTbl CUCTEMbI AN CXEM YyyeTa:
«OTkpbiTasi»: ABTO, OCHOBHOW, JIETO1(G1=0),
NETO02(G2=0) (cM. MPUJTOXXEHUE K);

«UcTouHuk»: UctouHuk, P-Mogava+oan.

M3meput. KaHanb!
G1: XX t: XXX p: XXX

MHaMKaums ncnosib3yembiX CUCTEMON U3MEPUTENbHbIX
KaHanoB TennocyeTunka (Koppekumss HegocTynHa). B
cly4yae MCrosib30BaHMSA MPOrpaMMUpPyEMbIX 3HaYEHUM
BMECTO COOTBETCTBYIOLWEro KaHana oTtobpaxaeTcs
6YKBa «n».

CepBuc
O6HyneHMe apxmBa AaHHbIX U (MNM) MHTErpaTopoB
npubopa. [Ona obHyneHus apxuBa u  (uaun)
WHTErpaTtopoB HYXHO MNpX MNOMOLWN KHOMKN «BBOA»
Cepaic 3alTV B COOTBETCTBYIOLLEE MEHIO:
OuncTnTb apxme

OuncTnTb apxme
W MHTErpaTopbl

nnn
M OBa pa3a HaXaTb KHOMKY <<CJ'Iy>K€6HaF|>>.
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CraTyc

noakKnw4vyeHus
™7 Crarye OkHOo oTobpaxaeTcs npu YCTaHOBIEHHOM Moayfe
| NOMKITOUEHNS! Ethernet (onums) nmbo npu noaknw4yYeHun K
| o o —

nHTepdercy USB 3G Mogema

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

Mopakn. k ceTn
Link+ Inet+

Hanuune nnbo oTCcyTCTBME CBA3N:

SIM+(-): goctyn Kk SIM KapTe BbINOJHEH WU HET;
PIN+(-): MNH-koA AOCTYNEH WU HET;

Net+(-): ceTb MOBUNIBLHOrO onepaTopa AOCTyMnHa WMnu
HeT;

Aut+(-): aBTOpM3auusa B ceTn onepaTopa BbINOMHEHA
WU HET;

Link+(-): coeanHeHne yepes
YCT@HOB/IEHO UM OTCYTCTBYET;
Inet+(-): poctyn k cetn Internet ycraHoBneH wnm
OTCYTCTBYET

moaynb Ethernet

Mopxn. kK cepeepy
Con+ Aut+ Exch+

Hannune nubo oTcyTCcTBME
infoteplo.by:

Con+(-): noaknloO4YeHWe K CepBepy BbINOJIHEHO WU
HeT;
Aut+(-):
WU HET;
Exch+(-): BbinonHseTca 06MeH AaHHbIMU MU HET

CBA3M C CepBepoM

aBTopusauma C CepBEPOM nNnoATBEPXAEHA

USB mogem: y 6 o

omrnan  xx dBm poBeHb curHana 6ecrnpoBOAHON CETU

T kB: XXXXXX O6beM nepepaHHOM U NpPUHATOM  MHDOpMaumun
J kB: XXXXXX

npnbopoM, BO3MOXHO OBHY/INTb KHOMKON «BBOA>»

MocnepHwii obmeH
XXIXX XX XX:XX

[Data n BpemMsa nocnegHero obmMeHa gaHHbIMM nNpubopa
c cepepoM infoteplo.by

Cnepytowmin obmeH
XXIXX XXIXX:XX

Oata wn Bpemsa cnegywouwero obmeHa
npmnbopa c cepsepom infoteplo.by

OAHHbIMK

CrtapToBaTtb 06MeH
NPUHYAUTENBHO

Bo3MoxHOCTb 06MeHa gaHHbIMM Npubopa C cepBepoM
infoteplo.by B  npuHyauTensHoM nopsake  He
AOXMAASICb 3an/laHMPOBaHHOIO cneayowero obMeHa

7.4.3 Ansa

BblX0A4a n3

pexuMa paboTbl  TennocyeTyMKa

«HacTpokn>» HeobxoAMMO, HaxoAasiCb B NHOBOM MEHI0, HaXaTb KHOMKY

«BbIXOA4>».
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7.5 OnucaHune pexuma «lMoBepka»

7.5.1 Ana Bxoja B pexuMm paboTbl Tennocyetymka «lloBepka
M3MepUTENbHbIX KaHanoB» (MoOBepka KaHaloB uM3MepeHus pacxoga Gl wm
G2), HeobxoaAMMO BOWTU B pexmMm «HacTpomku», 3aTeM MNpu MNOMOLUM
KHOMOK «BNI€BO> U/ «BMpPaBO>» NEPENTU K OKHY:

[NoBepka
U3M. KaHaroB

M HaXaTb KHOMKY «BXOA>, MPU 3TOM NOABUTCA OKHO:

Gl XXX.XXXXX M/Y
G2 XXX.XXXXX M4

Ona Hauyana HabnwaeHus HeobxoAuMMO nojaTb CUrHaM «CTapT»
(3aMkHYTb KOHTakTbl XP2, cMm. puc. B.1, NMPUNOXEHWE B), npu 3TOM
3KpaH 3aMuraeT, U Ha HeM 6yaeT MHAMUMPOBATbLCS CpeAHMW pacxon 3a
nHTepBan HabnwogeHus. [ng oCTaHOBKWM cyeTa Heob6XxO0AMMO Pa3OMKHYTb
KOHTakTbl XP2. [pu Hayane noBTOpHOro HabnwaeHus npeabiayline
nokasaHus obHyNAlTCAa aBTOMaTUYEeCKU.

Ons BbiIxopa w3 pexuma «lloBepka W3MEpUTENbHbLIX KaHasloB»
HeobXx0AUMO HaXaTb KHOMKY <« BbIXOA>.

7.5.20na Bxoga B pexuMm paboTbl Tennocyetumka «lloBepka»
(noBepka M3MEpUTENIbHOrO KaHajla KosmyecTBa TenaoTbl) Heobxoammo,
Haxoasicb B nob6oM MeH pexumma «Pabounin», ogHOBPEMEHHO HaXxaTb
KHOMKN «cnyxebHas» um «Bxoa». [nsa BbixoAa M3 pexmma MNOBEpPKU
HeobxoanumMo, Haxoasicb B nwboM  MeH  pexuma  «[loBepka»,
OAHOBPEMEHHO HaXaTb KHOMKW «cnyxebHaa>» n «Bbixoa>». [opsaok
nepexoja Mexzay okHamu pexuma «loBepka» nsobpaxeH Ha puc. 7.4.

BHUMAHME ! lNpu Bxoae B MeHO (CM. puc. 7.4):

CUCT. 1 Tosepka
MNopava

apXumB CTaTUCTUYECKUX AaAHHbIX U UHTErpaTopbl 06HYJ'I$HOTC9|.

MpuMmeyaHun:

1. Bpema noBepku (O4HOKpaTHOro HabnwaeHus) - 3TO WHTepBan
BPEMEHW MeXAay HayanoMm («CTapTOM») U OKOHYaHueM («CTOMom»)
cyeTa. Bpemsa noBepku ycTtaHaBnuBaeTcs B AnanasoHe ot 60 go 600 c
Cc waroM B 4 c. lpu cyeTe 3KpaH BpEeMEHW MOBEPKW MUraeT, no
OKOHYaHMW CYeTa — OCTaHaBNNBAETCH;

2. CxeMa MeHIo pexuMa «loBepka» aHanornyHa pexumy «Paboumii»;

3. B pexunme «lloBepka» yBeJIMYEHO YUCIO 3HAYaWMX Ppas3psaoB nocne
3anaTon;
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4. na noBTopa

n3MepeHuna HeobxoanmMo OAHOBpPEMEeHHO HaXaTb

KHOMKM «cnyxwe6Haa» u «Bxoa». CYeT MHTErpaTopoB MpuU KaxoMm
CneayolemM N3MEPEHNUM HAUNHAETCA C <HYNsA»;

5. KOHd)MpraLI,MH CXEM Yy4e€Ta, aBTOMaTU4YECKN YyCTaHaB/inBawoLWanacsa npu

BxoAae B pexuMm «[loBepka» B 3aBUCUMOCTU MCNOJIHEHUS

TensjiocyeTymka, npmBeaeHa B Tabnuue 7.1.

Tabnunua 7.1
UcnonHeHmne |[Cuctema 1 |[Cucrema 2 Cucrema 3 Cucrema 4
TOM-104M-4 |logava Mopava Monava Pacxogomep
TOM-104M-3 |lNopava MNopava Mopava -
TOM-104M-2 |lMogava Mogava - -
TOIM-104M-1 |lMopava - - -
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Cxema meHio pexvma «lloBepkay

Pexum «Paboumniny

Pexum noeepku
Esc-Hetr «-[a
Te
Bpemsi noBepku
XXX C
v
YMeHbLLeHne BpeMH nOBepKM yBenuyeHve
XXX C
:i
.»| Bpems  yu:mm:cc CUCT. 1 MMoBepka
© | Data M pa/mmir [ Mopaua > =
v
=] |OHeprusa Q Mkan
XXXXXXXX [f——————=——
Apxvs d i TSHeprwﬂ Q rox |
: X XXXXXXXX :
Owunbkm Cuct N - _57473_,;];_5_ BT |
' X XXXXXXXX
|
TG1T Y:MM 3
TG{ SRV MouHocTs P
7 X.XXXXXXX ['kan/y
TnT Y:MM [ JE W, |
T: atd Y:MM MouwHocTs P I
T ( XXXXXXXX T/ I
TTH mma (- ¥ ===
Ton H-MM rMOLLI,HOCTb P I
1 x 00000 MBT !
Tpab Y:MM | — 7_ ______ 1
THap Y4:MM
R —— —— Macca M T
I-prl x.xxx Ma | X XXXXXXX
:pO x.xxx MMa JI /
______ R_ Maccosblili pacxoa
G XXXXX T/
Pa3H. TemnepaTtyp
0
tN-t0  xxx.xx°C O6uem v 3
X XXXXXX
tn XXX.XX °C
tO XXX.XX °C [T]O6beMHbIit pacxon
G XXXXX M3/4
Puc. 7.4
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7.6 OnucaHune nHTepcencoB TeNNOCYETUYMKA

7.6.1 CunTbiBaHNE XpaHUMbIX BO BHYTPEHHEN NaMATU TensocyeTymka
napamMeTpoB CUCTEMbl TEeMn0CHabXeHnss U CTAaTUCTUYECKUX AAHHbIX
(apxuBa) ocyuwectBnserca no nHTepdencam RS-232C, RS-485, USB unun
Ethernet (onuus)

7.6.2TMo wuHTepdeicy USB K TenjocY4éTYMKy noAK/YaeTcs
CTaHAapTHbIM HakonuTenb USB-Flash c dannosoin cuctemonn FAT32 ans
cunTbiBaHMA danna crtatuctukm u3 npubopa. [locne noakaYeHus
HakonuTens Ha 3KpaHe VBB otobpaxaeTcs npurnaweHue K nepenayu
OaAHHbIX.

CoxpaHuTb dann
CTaTUCTUKN

h J

CoxpaHeHue arna

Y ¢

dainn ctaTucTukn r Owwnbka |

CoXpaHeH |COXpaHeHus cpaﬁnaJ'

Puc. 7.5

Mo 3aBeplweHU0 Nepefayn HakonuTesnb OTKA4YaeTcsa oT VIBB un
noaknto4daetcsa K MK.

dalin ctatucTmkm npubopa coxpaHseTcs B KOpHeByto nanky USB-
Flash B nanky TEM-104M. MNocpeACTBOM MpoOrpaMMbl YTEHUS CTaTUCTUKM
Stat10x cneayet oTkpbiTb dann n3 Nankm ¢ AaHHbIMK Buaa XXXXXXXX-
YYYY-MM-DD@hh-mm-ss.104M1 (ana TOM-104M-1) uam  XXXXXXXX-
YYYY-MM-DD@hh-mm-ss.104M (ana TOM-104M):

raoe XXXXXXXX — cepuitHblii HOMep TemnJI0CYETYNKA;
YYYY-MM-DD@hh-mm-ss - pata u BpeMa cuuTbiBaHusa danna (no
Tanmepy UBB).

7.6.3 Mo uHTepdelicy Ethernet cuyéTumk MoxeT 6bITb MOAKOYEH K
cetn UHTepHeT nocpeacTsoM CTaHAapTHbIX, 3a4acTyiro yxe
YCTaHOB/MEHHbLIX B 34aHun, mogemMoB DSL wnn XPON (onToBOSIOKHO). B
3TOM cnyyae npubop B aBTOMAaTUUYECKOM pexXmMe nepefaeT TeKyliue u
apxuBHble pAaHHble Ha cepeep COOO <«APBAC» www.infoteplo.by.
Monb3oBaTento AOCTYNEH MPOCMOTP BCEX AAHHbIX TennoCYETYMKa 4vepes
web-nHTepdeic nnn BHeWHeE NPUIOXEHME.

Ona 3Toro Heo6xoAMMO MPONTU perncrpaumio Ha cauTte
www.infoteplo.by n aktnsmnposatb ¢aiin aBTopmsaummn npubopa.
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Moakntounte USB-Flash k TennocyeTtunky u coxpaHuTb daiin

aBTopusauunun.

CoxpaHuTtb thann
CTaTUCTUKN

CospgaTtb hann
aBTOpM3aLun

' E

CoxpaHeHune
davina

Y ¢

dann aBTopu3aummn r
COXpaHeH

®darnn  asTOpu3auum

104M_XXXXXXXX:

Puc. 7.6

Ic:oxpaHeva q)aﬁnaj

npubopa Ha cepBepe COOO <«APBAC»
coxpaHseTtca Ha USB-Flash B nanky TEM-104M_KEY w»n wumeeT Bua

roe XXXXXXXX — cepuiHbIil HOMep TennocyéTumka.

7.6.4 TIpy NOAKAIOYEHMN TernaocHETUMKa K ceTu VIHTepHEeT BO3MOXeEH
TakXe yAaneHHbI NpoCcMOTP COCTOSAHUSA U ynpaBfieHMe aBTOMaTUYECKUMU
yepe3z cepep COOO <«APBAC». [Onsa
peanusaumn perynatop TEMJOBOW 3Heprun Ao/HKeH 6biTb MOAKSIIOYEH K
TEennoCcYETUYMKY no nHtepdency RS-485.

perynatopamu Temnepatypbl

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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N

\

Cetb INTERNET unun
obnauHoe xpasunuuie

L/ ' \\M/
!

-

W

ans2013 b '

‘ios

NokansKan ceTh
(Ethernet)

M-Bus

RS-485, RS-232 (ModBus)

ACKY3 — ABTOoMaTrn3npoBaHHas
u’- — CUCTEMA KOKTPONA W yueTa
. IHEPropecypcos
W

[algtleln]

@5

MNpoBoaHan cetb

becnpoBoaHasn ceTb

VBE TIM-104M

l‘)l.

= USB-Flash
,” nnp
s PCM-05.05C
5 »  TCNAK,TCMA

7.6.5Mo wuHTepdeicy RS-232C wunam  RS-485  cuuTbiBaHMe
ocyulecTensieTcs npu rnomMoLuun nporpamMMmbl Stat10x ans
Windows 95/98/2000/XP/7/8/8.1/10. Ona cBa3u Tensocyétumka c MK,
ajanTepoM nepeHoca QAaHHbIX WM KoHBepTepoM wuHTepdericoB (RS-
232C«>RS-485) ncnonb3ytotcsa curHanbl RXD, TXD n GND.

7.6.6 B cnyJae, Korga TennocyeTumnK nocrasnsieTcs C
YCTaHOBJIEHHbIM nepexoaHbIM kabenem (cm. KapTy 3aKkasa,
MPUNOXEHWE A), ana cunMTbiBaHUS AaHHbIX No MHTepdelicy RS-232C B
MK Heo6xoAMMO MOAKAKOUYUTE K MepexoaHoMy kabesnto, n3obpaxeHHoMy
Ha puc. 7.7, HY/Ib-MOAEMHbIN Kabenb (cM. puc. 7.8).
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MepexopHon kabenb RS-232C (TOM-104 - AMNA)

Pasbem DB 9-M PoseTtka HU-3
(Bunika) (k TennocyeTUUKy)
__1f1
1|3
Puc. 7.7
Hynb - MmogemHbIn kabenb RS-232C
Pasbem DB 9-F Pasbem DB 9-F
(po3eTka) (po3eTka)

O

OO
9] (®] [oX©)

@)

Puc. 7.8
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7.6.7 0na npsMoro coeauMHeHuss Tensocdetunk - T[1K cnegyet
ncrnonb3oBaTb Kabenb, n3obpa)xeHHbIN Ha puc. 7.9.

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

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

O

1L

eIo® ®

OXONONOX®)

O

Puc. 7.9

7.6.8Tlpn cumTbiBaHMM [aHHbIX NO WHTepdency RS-485 ansa
noakayeHna  Tensocdyétunka Kk K gononHuTensHo  Tpebyetcs
KOHBepTep, npeobpasylowmn curHansl nHTepdenca RS-232C B RS-485 un
obpaTHo. PekomeHayembii KoHBepTep - KW485-01 ¢ aBTOMatu4yeckm
NoACTpaMBaEeMoOn CKOpOCTbio UM dopmaTtoM. [na opraHusaumm cetu
TenaocyeTynkoB Ha 6ase nocnegoBaTenbHoro wuHTepdenca RS-485
HeobxoanMo Kkaxaomy npubopy MpUCBOUTb YHUKasibHbl CceTeBON appec
(cM. pexum «HacTtporikn», n. 7.4.2).

7.6.9 CxeMa 21eKTpU4YecKkuMx COeaMHEHUN Mpu opraHusaumm cetu
Tennocyetdnkos Ha 6asze nocneposaTenbHOro wuHTepderica RS-485
npueeaeHa Ha puc. 7.10.

BHVMAHWE! MNopxkntoveHne (oTKMoveHne) TennocyéTtymka k MK gormkHo
NPON3BOANTBLCS NP BbIKMOYEHHOM Tennocyétymke unm MK.

7.6.10 NopsnoK KOHMUIrypmMpoBaHMsa MoaeMa Npu MOAKIKYEHUN ero
K TernsiocyeTymnky onmcaH B NMPUJTOXEHUN .
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Cxema aneKkTpUYECKnX COeAUHEHWI NpW opraHv3aLum cetu

TOM-104 #1 TOM-104 #N OM-104 #99

RS-485 1 RS-485 s RS-485 1
LosoATL[E]+ - LesofA[E[5]+ - LesolATE[5]+ -

O O O

IQE; 'Y Iy

(...( (".( K KOHBEpPTEpY NHTepecos,
I_E 7 7 7 7 koHTponnepy ACY u T.n.

1. Cornacyioulee conpoTtusneHne Rn yctaHaBnuBaeTcs B KpaHUX TOYKaX NMUMHUA
CBSI3U U AOSMKHO OblTb paBHO BOJTHOBOMY COMPOTUBIEHUIO Kabensi.
2. DKpaH NIMHUM CBA3WN 3a3eMrIsieTCs B OQHOW U3 KparHNX TOYeK.

Puc. 7.10
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8 MAPKUPOBKA 1 NNNOMBUPOBAHUE
MapKnpoBKa COCTaBHbIX YacTel TennoCHETUMKA AO0/HKHA COXPaHATbHCA
B TeUYeHWe BCero Cpoka cnyxbbl TensocyeTymKka.
Ha nepeaHen naHenn UBB HaHeceHbI:
—  HaMMEeHOBaHMe U ycnoBHOe 0603HaYeHWe TENNOCHETUNKA;

—  3HaK yTBEpPXAEHWS TUMa rocyaapcrea, B KOTOpPoe MoCTaB/ISIETCS
OAHHbIMA TENIOCYETUMK;

— [AManasoH  M3MepeHuMst  TemnepaTypbl  TernJlIoHOCUMTEeNs B
nogatwuiemM n obpatHom Tpybonposoae;

—  AvanasoH M3MepeHMs pa3HOCTM TeMnepaTypbl TENJIOHOCUTENS;
—  knacc tennocyetumka no CTb NOCT P 51649, CTb EN 1434-1;
—  HanpsbkeHue M YacToTa MCTOYHWKA NUTaHUs;

— noTtpebnsaemas MOLLHOCTb;

—  CTeneHb 3aWuThbl.

Ha 6okoBon cTeHke WMBB 3akpenneHa nacnoptHas Tabnuyka, Ha
KOTOPOM yKa3aH 3aBOACKOI HOMEp TenocyeTYmnKa.

TennocyeTumk gBnseTcd I'IpVI60pOM KOMMEpYECKOro y4yeTta, B CBA3N C
3TWUM BCE ero coCTaBHble 4YacTu A0XKHbI ObITb OI'IJ'IOM6VIDOBaHbI.

Mpy BbINyCKe C NPeanpuATUA-U3roTOBMTENSS COCTaBHbIE 4acTu
TenoCYeTUYNKA A0/KHBI UMETb nomMby OTK 1 naoMby rocrnoseputens.

Mpwn ycTaHOBKE, MOC/E BbIMNO/HEHUS MOHTaXHbIX paboT, TeM0CYETUMK
MoxeT 6biTb OnsoMbupoBaH NpeAcTaBUTENSIMUM OpraHoB TensoHaa3opa.
Mpu 3TOM MOryT 6bITb OMJOMBGUPOBaHbLI CReAylLWMe COCTaBHble 4acTu
TennocyeTymka:

- [ane
- nun;
- TC na Tpy6onposoge;
- kopnyc NBB.
PekomeHpyeMble cnocobbl naoMbupoBaHMs NnpmBeaeHbl Ha puc. 8.1.

BHUMAHUE!!! B cnyyae HapyweHus wunu HeCaHKLUMOHUPOBAHHOMO
CHATUSA nnomo6 npeanpuaTUS-u3roToBmTenNs noTpebutensamu,
TEeNnoCYEeTYMK He cuMTaeTcsa npubopoM KOMMEpYEecKoro yyerta, a
npeanpusaTue-usrotoBuTens  cHMMaetr c  cebs rapaHTuiiHble
obsasarenbcTea.
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Mpumepbl nnombuposanus MNP

Mpumep nnom6upoeaHus TC Ha
Tpybonposoae ;

Puc. 8.1

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm. 59



9 TEXHUYECKOE OBCINY>KUBAHUE

CneunanbHoro TEXHNYECKOro obcnyxusaHus B rnpouecce
3KCMyaTaumMmn TEMIOCHETUMK He TpebyeT.

TexHu4yeckoe 06CNyXuBaHME COCTaBHbIX YacTel TernsjocyeTymka
NpOM3BOANTCA B COOTBETCTBMM C UX IKCMTyaTaLMOHHOM AOKYMeHTaumen.

PekoMeHayeTCsl MNpoBOAUTL MNEPUOAMYECKUIA BU3YyaNbHbIX OCMOTP C
Lenbio KOHTponsi paboTocnoCcoBbHOCTM TensiocyeTumka, cobnoaeHus
YCNOBMW  3KCnyaTaunu, OTCYTCTBUSI MEXaHMYECKMX  MOBPEXAEHUN
COCTaBHbIX YacTelr npmbopa n Hannums niomo.

Mpy HanuuuMm B TEMJIOHOCMTENE B3BECEN M BO3MOXHOCTM BbiNadeHUs
ocagka, Tpyby MMP Heo6XxoaANMMO NepMoaMYEecKM MPOMbIBaTb C LENblo ero
yCTpaHeHus.

Mepen oTnpaBKkoi npubopa Ha NOBepKYy WM PEMOHT Heob6xoaMMo
nocne p[eMoHTaXxa OYUCTUTb BHYTpPeHHuU kaHan [MP oT oTnoxeHun,
obpasywwmxca B npouecce akcrlyataumm. CHSATME  OT/IOXKEHUMN
Heo6xoANMMO NPOBOAMTL MPW MOMOLLM BETOLIM, CMOYEHHON B BoAe.

3anpewaeTca MNpUMMEHEeHMe OCTpbIX W pexywux npeaMeToB Ans
OYUCTKWN BHYTpeHHero KaHana [MrP.

Mo mepe HeobxoanMocCTHn PEKOMEHAYETCA O4YulaTb COCTABHbIE 4aCTU
TenJoc4yeT4ynKa npm noMoLin CYXOVI WM CMOYEHHOI B BOAE BETOLLN.

3aMeHa npefnoxpaHutenen MBB TennocuyeTumka OCYLLIECTBASETCA B
cneayoLem nopsiake:

° OTKNHOYNUTb TEMJTIOCHETUYNK OT CETU NUTAHUA,

e OTBMHTUTb BWHTbl Ha BepXHEW KpbIWKE U CHATb ee (Bug
TenaocyeTymka CO CHSATOM BEpPXHEN KpbIWKOW MpuBeAEeH Ha
puc. B.1 n puc. B.2);

J CHATb KpPbIWKY NpeaoxXpaHnTena n m3Bnedb €ro npuv noMouium
NMUHUETAa,

e  YCTaHOBMWTb HOBbIV NpefOXpaHUTENb;
e  YCTaHOBMWTb KPbIWKY NpeaoxpaHuTens;
e  YCTaQHOBUTb BEPXHIOK KPbILWKY U 3aKPYTUTb BUHTHI.

3amMeHa npepoxpaHutenen WM npous3BoanTCcs B COOTBETCTBUM C UX
3KCNAyaTauNOHHON AOKYMeEHTauuen.
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10 BO3MOXHbIE HEUCINTPABHOCTU U METObl YCTPAHEHUA

HauMeHoBaHue

HencnpasHoCTH, BeposTHas npuynHa Cnoco6 ycTtpaHeHus
BHeLWHne

nposiBJieHUs

Mpu BKAOYEHUN MNeperopen npeaoxpaHuTenb 3aMeHunTb
OTCyTCTBYET CeTeBOro NUTaHus; npeaoxpaHuTenb

nHdopMauunsa Ha
XKW Bbluncnutens

O6pbIB ceTeBoro kabens

3aMeHUTb CeTeBoOM
Kabenb

OTcyTCcTBYET
M3MepeHue pacxoaa
1 Tenna npu

He cobntopaetcs nonsapHoOCTb
noaKnr4YeHnsa BbiBOAOB
(curHanbHbIX Man

MpoBepuTb cOOTBETCTBME
noakntoyvenus MNP k BB

ABUXYLLEMCS B036y>xxaeHns) mexay MNP un (puc. B.2, puc. B.3).
TenaoHocuTene MBB.

Mnoxoe 3azemneHue MrP nnun MpoBepuTb 3a3eMsieHne

nn

[MpocaunBaHne TennoHocuTens | YCTpaHuTb npocaynBaHne
MpoussoauTtcs yepes 3aropHyto apmaTtypy TensoHocuTens

oTcyeT obbeMa
TENIOHOCUTENS NMPU
HENoABUXHOM
TennoHocuTene

[a3oBble Ny3bipn B
TensoHocuTene

Hanuune anekTpnyeckoro Toka
B TpybonpoBoae

MpuHATL Mepbl NO
YCTPaHEHUIO ra3oBblIxX
ny3bIpbKOB B
TensoHocuTene

YCTpaHUTb UCTOYHMK TOKa

HeT namepeHus
TemnepaTypsl

O6pbIB TMHUKN CBSI3U MexXay
TC n BB

HewuncnpaBeH nnu He
noakntoyeH TC k BB

YcTpaHuTb 06pbiB

MpoBepuTb NpaBUIbHOCTb
noakntoyeHns TC (puc.
B.2, puc. B.3).

HeT namepeHuns
hasneHuns

O6pbIB NMHUKN CBA3WN Mexay
ana v nBb

HewuncnpaseH nnu He
noakntoyeH AN k UBb

YcTpanuTb 06pbiB

MpoBepuTb NpaBUIbHOCTb
noakntoyeHns AN4 (puc.
B.2, puc. B.3).

B cnyyae, ecnu HeMCrnpaBHOCTb YCTpaHWUTb He yaanocb, Heo6xoauMMmo

obpatntbcas B

CEPBUCHbIN

LeHTp

I'IOD,p06HbIM onncaHMeM BO3HUKLUNX I'Ip06J'IEM.

npeanpnaTna-m3roTtoBuUTeENA C
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11 ycnoBuAa XPAHEHUA N TPAHCITOPTUPOBAHUA

TennocyeTynk cnegyer XpaHUTb B CYXOM W BEHTUIMPYEMOM
nomeweHnn npu Temnepatype ot 5 o 40°C, OTHOCUTENIbHOW BNaXHOCTU
0o 95% npu Temnepatype 25°C.

N3mMepuTenbHbie npeobpasoBaTenn XpaHATCS B COOTBETCTBUM C UX
3KCMANyaTauMOHHOWN AOKYMEHTauMen.

TpaHCnopTMpOBaHWEe TEMJoCYeTYMKA MPOM3BOAUTCS NOOLIM  BUAOM
TpaHcnopTa (@BMauUMOHHbIM — B OTaMJIMBaeMblX repMETU3MPOBAHHbIX
OTCeKax CaMONIETOB) C 3alLMTOM OT aTMOCHEPHbIX 0CaAKOB.

Mocne TpaHCMOPTUPOBaAHMA MpWM  OTPULATENbHbIX TeMmnepaTypax
BCKPbITUE ALIMKOB MOXHO MPOM3BOAUTL TONbLKO MOCNE BbIAEPXKKU UX B
TeYEeHMM 24 4yacoB B OTaMIMBAEMOM MOMELLEHUN.

Mpu TpaHCNOPTMPOBKE TEMMIOCYETUYMKN [OSKHbI 3aKpenasTbCa BO
nsbexaHue nageHuii u coyaapeHui.

12 MOBEPKA

TennocyeTunk noanexut obssaTtenbHON rocyAapCTBEHHONM MOBEPKE B
cnepyrowmx cnyvasx:

e [epBMYHasl NOBepKa — MpW BbiNyCKE U3 NPOM3BOACTBA W Mocie
pPEMOHTa;

e rMepuoauyeckass noBepka - MO WUCTEYEHUIO MEXNOBEPOYHOro
WHTepBana;

MNMoBepka  TenjocyeTymka  [OJSHKHA  MNpoOBOAMTCA B OpraHax
rocyaapCTBEHHOM METPOSIOrMYECKONn CnyXbbl mnm nabopaTtopusax,
aKKpeaUTOBaHHbIX opraHaMmu occtaHpapTa.

Mpu caaye TensocYE€TYMKA B PEMOHT, MOBEPKY MacrnopT JAOJIKeH
HaXOAMUTbCS C TEMIOCYETUNMKOM.

MNosepka TennocyeTynkos TOM-104M npoBOAUTCH B COOTBETCTBUM
Cc «Tennocyetumkn TOM-104. Metoauka nosepkun, MPB MI1.1419-2004».
MNocnepoBaTenbHOCTb  AEUCTBUM B pexume paboTbl TennocyeTymka
«lMoBepka» onucaHa B n. 7.5.

MeXXMNOBEpPOUHbIN  WUHTEPBA/S  TEMJIOCHETYMKOB MPU  BbIMNyCKe U3
npousBoAcTBa - 4 roaa, Npy NEpMoanYeckoin nosepke — 2 roaa.
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13 FAPAHTUU U3rOTOBUTENA

MpeanpuaTne-n3roToBuTENb rapaHTupyeTt COOTBETCTBME
Tennocyetumka TpeboBaHmamM TY PB  100082152.001-2004 npwm
cobnogeHun notpebuteneM  ycnoBuMii  TPAHCMOPTUMPOBKM, MOHTaxa,
3KcnayaTaumu.

FapaHTMM pacnpoCTPaHSIOTCA TO/IbKO Ha TEMIOCYETUNK, Y KOTOPOro He
HapyLeHbl NMNIOMbbl NPeanpusTUS-U3roToBUTENS.

TennocyeTymk, y KOTOPOro BO BPEMSI rapaHTUIiHOro cpoka 6yaet
06Hapy>XeHO HEeCOOTBETCTBME CBOMM TEXHUYECKUM XapaKTepUCTMKaM,
PEMOHTUPYETCS NPeaAnpUATUEM-U3FOTOBUTENEM UMW 3aMEHSIETCS APYTUM.

B TOM cnyuae, ecnu npoBeAeHWE rapaHTUMHbLIX PEMOHTHbIX paboT
BMAET  Ha METPOSIOrMYEeCcKNe  XapakKTepPUCTUKM,  TEMIoCUETUUK
BO3BpalllaeTca NoTpebuTento Co CBUAETENLCTBOM O MOBEPKE.

Mo BonpocaM FapaHTMVIHOFO 06CJ'IY)KVIBaHVIﬂ cnepyer 06paLL|,aTbC9| B
CepBMCHbIm LUEHTPp NpeanpuaTnua-n3rotoBuUTenNA:

Pecnybnuka Benapycb

223035 MuHckumn panoH, n. Patomka, yn. NapkoBas, 10
cekpeTapb: Ten./cpakc (017) 517-17-47, 517-17-55

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

CepBUCHbIN LeHTp: . MUMHCK, B. Xopyxen, 32A
ancnetyep: Ten. (017) 358-23-96, dakc (017) 337-10-27,
M06. +375-44-555-36-49
pemoHT: Ten. (017) 517-17-93
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NPUNOXEHUE A
KapTa 3aka3a TennocuyeTtymka

KapTta 3aka3a N° TennocyeTymka TOM-104M -
3aKa3uuk:

(HanMeHoBaHWe NpeanpusaTUs, agpec, TenedoH/dakc)

Knacc ToyHocTn Tennocyétumnka no CTB EN 1434 (2 wm 1)

DN MNP, mm NMpuMeyaHue
1 kaHan (MHAYKUMOHHbIN)
2 KaHan (MHAYKUMOHHbIN)
Tun UN DN, MM NMpuMmeyaHue
3 kaHan (4acTOTHO-MMMYbCHbIN) PCM-05.05C
4 kaHan (4acTOTHO-UMNYJIbCHbIN) PCM-05.05C
MNpumeyaHve - ecnm nHpopmauusa OTCYTCTBYET, TO TEenI0CYeTYNK

n3MeputenbHoiM ( -Mn) npeobpasosaTtenem (-IMmM) pacxoga ansa 3 U 4 KaHanoB He
KOMMJIEKTyeTCcH;

BCEIO (BapuaHT N0 yMONMYaHWio MOAY€PKHYT):

Konuuectso komnnektos (nap) TCM , 8vHa Lnorp (85/120/210) MM
Konunyectso oanHouHbIX TCI , AnviHa Lnorp (85/120/210) MM
MepexoaHon kabenb AN NOAKIOYEHNUS

nHTepdeica RS-232C (TOM-104 - AMNA) (aa/Her)

Kabenb nogkntoueHnss USB-Flash HakonuTens (ga)

Hanwuuune ncroyHmka nutanua N4 (ga)

Hanunune mopyns Ethernet (za/Her)

Hanuune fononHuUTeNbHbIX AUCKPETHLIX BXOAOB/BbIXOA0B (4a/HeT)

KoMmnnekraums y3n10M MOHTaXHbIM (4a/Her)

KoMnnekTaums KOMMIEKTOM MOHTaXHbIX YacTen: NpOoKNaaKu

NapoHUTOBbIE, MOHTaXHble dnaHLbl, 601Tbl, WAWAbKKY, raliku (ga/HerT)

KoMmnnekraums NnpsMONIMHENHbIMW yYacTKkaMu (4a/HeT)

KomnnekTauns kabenem noakntoyeHna (4a/HeT):

Kabenb noakstoveruns MNP (cvrHanbHbIn) wT., anvHa L (2/5/10/30) M
Kabenb noaxntoveHus MNP (Bo36yxaeHwe) wT., anvHa L (2/5/10/30) M
Kabenb nogkntoueHms TCI wT., AnvnHa L (2/5/10/30) M

Lkad Tennocyetumka WT (ga/HeT):
ApanTep penenHbix Bbixoaos APB-02 (ga/Her):

HaunmeHoBaHue cxem YCTAHOBKM

CxeMa ycTaHOBKM NMpumMmeuyaHue

Cucrema 1

Cucrema 2

Cucrema 3

Cucrema 4

Konunyectso npmnbopos LWT.
MpuMeyaHuna

JomkHocTb, ©.U.0. 1 M0o6. Ten. 3akasumnka
Mo KapTe 3aKa3a Ha npeanpuatun-m3rotoBuTesie CoCTaBndeTCcA CI'IeLlVICbVIKaLWIﬂ 3aKa3sa
Tennocyetymka. OnucaHue CHeuMCbMKauMM npuBeaeHoO B nMacnoprte Ha TEMIOCHETUUK
APBC.746967.039.400M TC.

64  Teriocyerumk TIM-104M. PykoBOACTBO 110 SKCri/lyaraumu.




NPUNOXEHUE b
FabGapuTHble, ycTaHOBOYHbIE U NPUCOEAUHUTENbHbIE pa3Mepbl

abapuTtHble pa3mepbl MBB ncnonHenns TOM-104M-1

121

Puc. b.1

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm. 65



YcTaHoBoO4YHble pa3Mepbl BB ncnonHeHnsa ToM-104M-1

159

25

50

144

Puc. 6.2
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[abapuTHble N ycTaHOBOYHbIe pa3Mmepbl BB ncnonHenns TOM-104M-2
(3, 4), MecTo HaHeceHUs KJielMa noBepuTens

168+0,3
s i

95

180
195+0,3
204

MecTo HaHeceHus
KnerMa noseputens

Puc.b.3

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm. 67



MabapuTHbIe, yCTaHOBOYHbIE 1 NpUcoeanHuTEnNbHbIEe pa3mepsbl NPT

[ ] [ ]
k- D
B % % note.pd

> R DN
£ & |
< D1

RrR

GERG)

L Amax

YcnoBHoe Pazmep, MM
o6o3HavyeHne | DN L Rmax h Amax D D: d n
MPM-80 80 242f: 298 200 204 | 195 | 160 | 18 8
MPMN-100 100 23(;; 315 200 232 | 230 | 190 | 22 8
MPMN-150 150 300f: 398 248 300 | 300 | 250 | 26 8

Puc.b.4
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MabapuTHbIe, yCTAaHOBOYHbIE U NpUcCoeauHUTENbHbIE pasmepbl MNPIMM

pas
©
1S
=
1
oD
o) &
Ju
L
YcnoBHoe Pazmep, MM
o603HaueHne DN L Rmax I W Amax D
MNPMM-15 15 101+2 246 138 114 108 85
NPMNM-25 25 101+£2 246 138 114 108 85
MNPMNM-32 32 101+£2 246 138 114 108 85
MNPMM-40 40 101+£2 246 138 114 108 85
NPMM-50 50 101+2 246 138 114 108 85
nPMmM-80 80 180+2 278 138 114 140 125
Puc.B.5
Teriocyerank T3M-104M. PykoBoACTBO 110 3KCIilyaraumm. 69




NMPUNOXEHUE B
Cxema 3N1eKTpM4eCcKMX NOAKIHYEHUN TeNNOCHETYNKA

Bug TennocyeTynka co CHATOM BEPXHEWN KPbILLKOW ucnosnHeHms TOM-
104M-4

H@@
@

Tt

DRI I [1[23]- B0 =
[ e e - A [con[B Ia
FINE | F/N2 | 1/01 |1/02 |RS-485_1 R52321‘ S

R Tl ] s =t

@ @\ D220 2222222

oo 2w’
L2323 1l2]3]ali]23la]t]213]4]1]2]3]4
mpL [ mp2 || tea ] oTtes [ Tce (I3[ AMM4]
o, | om | [ TC [ TQ [ T3 [MEL[MR]

% K. ICL |[@0|  |3kp. TCA || @e REd
#.IQ |[[@2|  |akp. 0 || @0

#0.10 20| [30.70 20| 280

Puc. B.1
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Cxema aneKkTpuyecKknx CoeguHEeHNn TENSIOCHETYMNKA UCNOSTHEHUS TOM-
104M-1

~~

@ ] . B3 = @
T ] Mo [ s |
880010 250 & S —=a——
DOODDDAL DD DD DD @@@@
T AT T AT e T2 3 [ [T e |2 1123
B I e E AR 2 Y N[ L[PE]
©ow| | 01 1c2 LT (R (s ||| oo 2 NG
=

e

TC1 102

—
Q|||
1/2[3]4]5
nnP1

MNpumeyvaHue:

1. MNopknioyeHne [aTyYMKOB [OaBMEHUS MPOU3BOAUTCA B COOTBETCTBUM CO
CXEMOW BHELUHUX 3NEKTPUYECKUX COEAMHEHWU, NPUBEAEHHOM B WX
3KCNyaTauMOHHOW AoKyMeHTaumu. MNpumep TUMOBOW CXeMbl MOAKIOYEHUS
JaTyvKa JaBrieHUs ¢ TOKOBbIM BbiIXxo4oM 4-20 mA npuBeeH Ha puc. B.3a;

2. B cnyyae otcytctBusa TC, B €ro KNneMMHUK crielyeT yCTaHOBUTb NepPeMbIYK/
(cm. puc. B.36).

[e2]

Puc. B.2
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Cxema anekTpu4ecknx coeauHeHNn TennocyeT4nka ncnoaHeHns ToM-
104M-4

xss |

T[22 T2 12123
- [+ - [+ [- T+ - TA Jeon
FNL | FN2 | [JO1 | 1/02 | RS-485_1

TC4 TCS TC6

Mnata
aHarnorosoi 9 1
06paboTkm t t
MrPAIIP2

+ - -

CUIH. CUIH. ‘ ‘ ‘ ‘ ‘ ‘é é é B036. |BO36.

1[2[3a2[3] | O e (112112
iﬂ“ﬂ iﬂlfiﬂ ]

gt

cedbed perdesbdeskaeose kaod
] ] ; "
]
+ -+ -
Al
e @ A
TC1 TC2 TC3

nr1 || nnz2

Puc. B.3

MpumeyaHue:

1. TNoaknoyeHe OaTyYMKOB AaBfeHMs1 NPOU3BOAUTCS B COOTBETCTBUM CO CXEMOWN
BHELLUHWX 3MEKTPUYECKNX COEAVMHEHWA, NPUBEOEHHON B MX JKCMIyaTalMOHHOMN
JokymeHTauuu. Mpumep TUMOBOW CXeMbl MOAKIIOYEHMS [aTyvka AaBreHus c
TOKOBbIM BbIX0AoM 4-20 mA npuBefeH Ha puc. B.3a;

2. YactHbein cniyyan nogkntodenusa UM1 n UMN2 k kaHanam G3 n G4 npuBegeH Ha
puc. B.4 (PCM-05.05C). Mpu nogkntoyeHmnn WM gpyrux TvnoB BHMMaTeNbHO
M3y4nTe UX SKCNyaTaLMOHHYI0 AOKYMEHTaLMNIO.

72 Teniocyerunk TIM-104M. PyKkoBOACTBO 10 3KCI/lyaraymm.



MoaknioveHne AaT4YMKoB JaBreHus

) 9|9

ana3 | Ana 4
ana 2

@®

>

V

MUTAHVE Oua J

Puc B.3a

BHUMAHUE!!! B Tennoc4étunke yCTaHOBMEH BCTPOEHHbLIA WCTOYHWK NUTaHUSA C
3alMTONM OT KOPOTKOrO 3aMblKaHWs AN OaTYMkoB  M3ObITOMHOTO [aBneHus.
MoaKkntoYeHMs BHELLIHETO NCTOYHUKA NUTaHUA He TpebyeTtca. [ns paboTbl 4aTyYMKoB
136bITOYHOrO AaBneHus nepeknodatens SAL aomkeH OblTb YCTAHOBMEH B BEPXHEE

nonoxenue (nutanHue OW[ BKIOYEHO).

YcTaHoBKa nepeMblyek B Criydae OTCYTCTBUS AaTyvka TemnepaTypbl

Punc B.36

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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Cxema aneKkTpuyecknx coeguHeHunn npu nogknioveHmm PCM-05.05C

T[22 ]1]2]3
s Te [T [T+ A [con[B

FINL | FN2 | 1/0L | 1J02 | RS-485L

|

H
@
®

PCM-05.05C

PCM-05.05C

©

+
s
X

Skl gﬁmzv\m - o
FEERNRNNN DEEENNNNN

ux COX OO ux COM OO
F = F =
o o o o

= 53°O z 33°0
< 2o T wR

A Oe | 2O O 2O

S L L W w

= [51x ferx

Z[ . =M Z[ _—m

5| 5Em0) §| 5

w
[e]

8 (o= [Oi=3

Puc. B.4
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B Tennocyetunke npegycMoTpeHa BO3MOXHOCTb nogktoueHns UM kak
c yactoTHbIM (F), Tak U c uMmnynbcHbiM (N) BbIXOAHLIM curHanoMm. lNepea
noakayeHnem Heobxoammo npaBuibHO CcKoHburypmposate WM n
NMpou3BECTU COOTBETCTBYOLWME YCTaHOBKM B MIBB TennocyeTumka.

YctaHoBkM B criyyae koHdurypupoBaHus PCM-05.05C Ha 4yacTOTHbIN
BbIXOAHOW curHan (pekomeHgyeTcs)

YctaHoBku TOM-104M (cm. n. 7.4)

. Tun BxopoB G3,G4

YCTaHOBUTb YacTOTHbIN Tun Bxoaos G3 n G4 ﬂaCTOTHbIe
YCTaHOBWUTb MaKCUMasbHbli Pacxos paBHbIM E‘3B - XAXXXX
MakcuManbHoMy pacxogy PCM-05.05C maxs, T4 XXxxxx
G4s XXX XXX

YcraHoBuTb YactoTy Fmax3 = Fmax4 = 20000y, Fmaxd, Tl XXXXXX

YctaHoBku PCM-05.05C (cM. nacnopt PCM-05.05C)
C nomoubto axamnepoB XT1, XT2 yctaHoBuTb TMn | axamnep XT1 — OFF (cHAT)

AVNCKPETHOroO BbIX0A4a — «CYXOM KOHTAKT» oxamnep XT2 - OFF (cHsaT)
C nomoubto axamnepa F/N ycraHoBUTb oxamnep F/N (none XP4)
YaCTOTHbIW TN BbIXOAHOIO CUrHasaa pacxogoMepa — OFF (cHaT)

C nomoubto axamnepa XTS5 oTKNOUYNTL KOHTPOSIb

oxkamnep XT5 - 23
JIMHUM BbIXOAHOIO CMrHana pacxogomepa

YcTaHoBkM B crnyvae koHdpurypmposaHms PCM-05.05C Ha nMnynbCHbIN
BbIXOOHOW CUrHan

YctaHoBku TOM-104M (cm. n. 7.4)

. Twun BxopoB G3,G4
YCTaHOBUTb MMNY/bCHbIN TUN BXonoB G3 n G4 MMMy TbCHbIE
YCTaHOBWUTb MakCMMarsbHbI pacXo paBHbIM G3B XXX XXX
MakcuManbHoMy pacxogy PCM-05.05C Kv G3, M XXX.XX
YCTaHOBUTL BEC UMMY/bCa, paBHbI Becy G4s XXX XXX
UMMyfbca, ycTaHoBNeHHOMY B PCM-05.05C Kv G4, nfn xxx.xx

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

C nomoubto axamnepos XT1, XT2 ycrtaHosuTb TN | axamnep XT1 — OFF (cHAT)

ANCKPETHOrO BbIX04a — «CYXOW KOHTaKT» axamnep XT2 - OFF (cHaT)
C I'IOMOLLI,bIOfI,)KaMI‘Iepa F/N ycTtaHoBUTb mxamnep F/N (none XP4)
WUMMYNbCHBIW TUM BbIXOAHOIO CUrHana

— ON (ycTaHoBnEH)
pacxogomepa

C nomoubio axamnepa XT5 oTKNOUNTL KOHTPOIb
JIMHUKN BbIXOAHOIO CMrHajsa pacxogomepa

noxamnep XTS5 - 23

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm. 75




NPUNOXEHUE I
CxeMbl MeHI0 pexuma «Paboumniny

Cxema MeHIo pexunma «Pabounii» gnsa cxemol yyeta « PACXOOOMEP V»

CUCTEMA N
Pacxogomep V

]
O6beM V me

X XXXXXX \

O6bemHbIn pacxoq

G X.XXXX MY
Tpab Y:MM
THap 4:MM
TTH Y:MM
Tan Y:MM

/

Bpems B owinbke

Tnt Y:MM
Apxus
TG1T Y:MM
TG 4:MM

Owwnbkn Cuct N

Puc. .1
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Cxema MeHio pexuma «Pabouniny ansi cxemMbl yyeTa
«PACXOOOMEP M»

CUCTEMA N
Pacxopomep M
o]
Macca M T
X.XXXXXX \
MaccoBbI pacxop,
G XXXXX T/
Apxus \
06bem V M3
/ X.XXXXXX
Ownbkn Cuct N T
O6beMHbIN pacxoa
\ G X.XXXX M°IY
TG 1T Y:MM /
TG{ Y:MM TemnepaTtypa
\ t XXX.xx °C
Bpems B owwnbke ____/____
TnT Y:MM r,El,aBneHme '
\\ :p X.xxx MMa :
PH 4MM = Tpa6 Y:MM
on H-MM THap Y:MM
Puc. .2

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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Cxema meHto pexuma «Pabouniny ans cxembl yueta « MATVICTPATTb»

CUCTEMA N
Maructpane
“y (Sheprun Q_MeTes |
OHeprust Q kan g L RIO00KRX |
X3000000X [~I3neprua Q ok |
ApxuB { X XXXXXXX :
———cm——-
MouHocTb P
Ownbkn Cwuct N XX.XXxX [kan/y
7 e |
. . MouwHocte P
T:GT HIMM xx.xxxx MB!
TGl Y:MM l____‘_____l
I Mowmocs P~ |
Bpewmsi B owwnbke XXXXXX Tk !
TnT 4:MM l____[____l
= \ . Macca M T
TH 4:MM X XXXXXX
Tan Y4:MM 7
\ MaccoBbIi pacxoq
Tpab M G X.XXXX T/
THap Y:MM /
\ O6bem V M
_____ - X XXXXXX
:-,D,aaneHwe :
P i)g(X_MI_'Ia_ N O6beMHbIN pacxoq
—1G X.XXXX M4
Temnepatypa
t XXX.XX °C
Puc. .3
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Cxema mMeHio pexuma «Pabounin» anga cxem yveta «[MOOAYAY,

«OBPATKA», «XOJIOoO»

CUCTEMA N
Mopaya (ObpaTka,Xonon)
A

OHeprus Q Mkan

X XXXXXXX \ rI_S:_e_p_r;f_g__r_ﬂ;_:

ApxuB I-:’3He_pr|/|;| Q MBT*y X
I X XXXXXXX
| iy |
Ownbkn Cuct N MowHocts P
XX.XXxX [kan/y
/ ™Mo = — - |
TG1 4:MM lMO'-'-lHOCTb P I
TGl Y4:MM | xxxx MBT

i ____\___

Y:MM rMOU.lHOCTb P |

Tnt
T: atd Y:MM 1 XX.XXXX [IDK/Y JI
TTH Y:MM Macca M T
Tan Y:MM X XXXXXXX
\ /
Tpab Y:MM MaccoBblii pacxoq
THap Yy:MM G XXXXX T/4
VA
r————k———l O6bem V m?
- __
J\ O6beMHbIN pacxon
PasH. Temnepatyp G XXXXX M4
tNt0  xxx.xx°C | [tn XXX.XX °C
tO XXX.XX °C
Puc. 1.4

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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Cxema MeHto pexuma «Pabounii» ans cxembl yyeta « TYTTMKOBAA MBC»

CUCTEMA N
Tynukosas BC
\ 4
OHeprnsa Q Tkan I-SHeprMﬂ Q I'Ox I
XXX [~ b sy |
ApxvB OHeprusi Q MBt*u L —1
: X XXXXXXX
Owwmnbkn Cuct N MowHocTs P
7 XX.XXXX [Kan/y
N e e — =
T.GT Y:MM rMOLLI,HOCTb P |
| XX.XXXX MBT:
— Iourocrs P |
: 3 XX.XxXxx [x/4 !
T: atd Y:MM | I i |
I C
- Macca M T
PH H-MM X XXXXXX
an \LI.MM T
Toab - MaccoBblli pacxog
TE: :mx G X.XXXX T/
Y T2 N Ob6bem V me
Ipr x.xxx MMNa | OO
px  X.Xxx Mlla
- _ - __ ‘l
O6beMHbI pacxos
PasH. TeMﬂepe;Typ G YO M4
tr-tx  xxx.xx "C =
tr XXX.XX “C
tx XXX.Xx °C
Puc. .5
80
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Cxema MeHto pexuma «Pabouniny ans cxembl yveta «[NMOLOMNMUTKA HCO» n

«NOAONMNATKA NCTOYHUNKA»
CNCTEMA N
Mognutka HCO (Moan.
WCTOYHMKA)
\
OHeprusa Q Tkan JS_He_pr;ﬂ_Q_ F_,D,; _:
X000 [T o G W X
Apxvs { X XXXXXXX
MowHocte P
Ownbkn Cuct N XX.XXxX [kan/yu
JE N
/ rMOLIJ,HOCTb P I
T.GT 4:MM : XX.XXXX MBT]I
T F e A e ———
I-Mou_gHocn; P |
[ XX.XXXX [k I
TnT Y4:MM l———\—————l
T:4td 4:MM
| Macca M T
TTH Y4:MM XXXXXXX
Tan Y4:MM [
\ MaccoBbili pacxoq
G . /
Tpab Y4:MM /X XXX T
THap Y4:MM O6bem V w3
X XXXXXX
I-pO xxxx Mra |
Ipx x. o0 Mra | O6beMHbIN pacxon
B J\ G XXXXX MY
PasH. Temnepatyp |—tO XXX.XX °C
tO-tx  xxx.xx °C tx XXX.XX °C
Puc. .6

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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Cxema MeHIo pexnma «Pabouniiy gns cxembl yyeta «MMOOAYA+P»

CUCTEMA N
MNopava+P
& /
OHeprusi Q Tkan | [= [mo=—————
XXX [~ STFIVES_FH)K :
Apxus I-SHeprvm Q MBT*y oo
Il XXOXKXKX |
—_———— ===
Owwnbkn  Cuct N MowHocTts P
XX.XXXX [kan/y | _ _ _ _ _ _ |
TMomHocTb P
! AT el
TG?T Y:MM rMOLLlHOCTb P e
TGl Y:MM ( XX.XXXX TIK/Y ]I
[ i
TnT Y:MM Macca M T
T:atd Y:MM X XXXXXX
T I
TTH Y:MM Macca MO T
Ton 4:MM X XXXXXX
T 7
Tpab Y4:MM G XXXXX T/Y
THap Y4:MM GO XXXXX T/Y
______ N — 7
Irpl‘l x.xxx MMMa : O6remVM W
lp_o_ - _X ixi MHE }\ X.XXXXXX
PasH. Temnepatyp O6wbem VO M
th-t0  xxx.xx °C X XXXXXX
tr xooxxx °C | |GM  xxxxx M4
tO xxxxx °C | |GO  xxxxx M
Puc. .7
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Cxema MeHKo pexuma «Pabounny ansa cxembl ydeta « TEMO/XONOO»

CUCTEMA N
Tenno/Xonon
\/
Oneprua QT Tkan
Apxvis XXXXXXXXX Srepran Ox Tan
X XXXXXXXX
Owmnbkn Cuct N
MouwHocTb P
XX.XXxx ['kan/y
Tad T Y:MM .
T X A Macca Mt T
TGL 1 \-l'IMM X.XXXXXX
. : i
- ’H.MM Macca Mx T
LI HMM X XXXXXX
TS — G X.XXXX T/Y
T
TTH Yy:MM ,
TnT Y:MM i
A O6bem VT M
Thap T 4w X.XXXXXX
: VA
e q.xM O6bem Vx me
Tpab Y4:MM X XXXXXX
Ton v G XXXXX MY
:-DI T _x.xxx_M_I'I;:
2__ _X.ixil\il'la ~ t1 XXX.XX °C
0,
Pa3H. Temnepatyp t2 XXX XX °C
t1-t2 XXX.XX °C
Puc. .8

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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Cxema MeHio pexumMa «Pabounii» ans cxembl yyeta « OTKPBITAA»

CUCTEMA N OCH.METO1/NETO2

OTkpbiTas
Y
h ________
Oneprna Q lkan = rSHepI'VIFI 0 rox |
ApxvB XXXXXXXX =L ___ XXX
I-(3Heprm:| Q MBrT* XX
: XXXXXXXX
Owubkt CucrN| T T T T —— ——
Mowtocte P |
- XX.Xxxx [kan/y IMOLLI,HOCTb P :
N —————
Bpewms B pesepce IMotwHocts P W MBr
Tpes Y:MM I XX.XXXX DK/ I
. e !
T.G1 Y:MM Macca MM T
TGl YIMM X XXXXXX
T
Tar H:MM Macc\:a MO T
T.atl : Y:MM XXX
TTH Y:MM I
Ton MM Gn XXXXX T/M
GO XXXXX T/M
Tpab Y:MM T
THap 4:Mm O6bem VN m?
(= iy XXXXXXX
I}J,aBneHM& : 7
{PX_ xxxxMMa | O6bem VO M’
N XXXXXXX
I-pI'I Xxxx Ma !
:pO xxxx MMa | GM xxox MMy
N GO xxxxx My
tNt0  xxx.xx °C [ -
tx XXX.XX °C. tn XXX.XX °C
to XXX.XX °C
Puc. .9
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Cxema meHio pexuma «Pabounn» gns cxembl ydeta «BC

LUMPKYNALMS»
CUCTEMA N
BC umpkynsums
<y neprmn Gy TTix !
| |
OHeprua Q Tkan —_————— _X-_Xﬁ()gxi(
Apxvs B X XXXXXXX ISHGPFMF‘ Q MBtwy
| X XXXXXXX
MowHocTb P
Oumbkn  Cuet N xx.xxxx Mkan/y
N e
/ I-M0|.|.1Hoch P :
TG 1T Y4:MM Mowpocs P MBI,
| XX XXXX T/ r
|- - -— |
. / Macca M1 T
Tnt 4:MM X XXXXXX
T:atd Y:MM T
| Macca M2 T
TTH Y:MM X XXXXXX
Tan Y:MMm ’
T Gl XXXXX T/Y
Tpab o G2 XXXXX T/Y
Thap H:MM O6bem V1 I v
rﬂ—aBT_le—HM—e— - —I X XXXXXX
Ilp3 Xx.Xxx MMa : O6bem V2 m?
_I'_ ___________ il = X XXXXXX
Ipl X.xxx MMa |
P2 x.xxx MIMa N Gl xxxxx MM
________ G2 XxXxxx MM
t1-t3 XXX.XX
t2-t3 XXX XX I XXX °C
Temnepatypa e
3 XXXXX °C t2 XXX.XX “C
Puc. .10
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Cxema MeHt pexunma «Pabouniny ans cxembl yyeta « MICTOYHUKY,
pexunm padboTbl — « ICTOUYHUKY

CUCTEMA N
WcTouHuk

“y

Oneprna Q Tkan BrSHeprml Q Ox |
XXX |~ l L XO0XKRX ]I
ApXVB — —~I3nepmaQ MBru kT
Il XXXXXXXX
Ownbkn Cuct N MouHocTs P
XXXXXX TKanM o= e = [
MolHocte P
N _ Lo I
TEG T MM MVowpocts P K MBT
TGy H:MM XX.Xxxx [pK/q
/ e —— |
Tnt Y:MM Macca MIN T
T:atl Y:MM X XXXXXX
T 1
TTH Y:MM Macca MO T
Tan Y:MM X.XXXXXX
| |
Tpab Y:MM Macca Mn T
THap 4:MM X.XXXXXX
[m=—=—— L __ I
|,Elasneuwe : Gn X.XXXX T/Y
(P XXXX MMa I GO XXXXX T/Y
i v, T
Irpl'l x.xxx MMa : Maccosbliii pacxoq
pO  xxxx MMa Gn XXXXX T/Y
| D ~— 1
tM-t0  xxx.xx °C O6bem VI M
tn XXX.XX °C X XXXXXX
tn Xxx.xx °C O6bem VO m
tO XXX.xx °C X XXXXXX
O6bEMHBIV pacxof kg 3
Gn x.xxx?( Wi | 180 xxoxx M Obrem vn « xxx;?(x
GO xxxxx My :
Puc. .11
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CxeMa MeHlo pexuma «Pabounn» ansa cxembl yyeta «MCTOYHUK>»,
pexum paboTbl — «P-Mogayva+MNoan.»

CUCTEMA N
P-Mopaya + Moan.
2!
OHeprua Q  Tkan [mm=——=——
XXXXXXXXX OHepra Q Tk :
Apxus \rS_He_prMﬂ_Q_ MBrry KX
' X.XXXXXXX T
lm e 'l
Owwmbkn  Cuct N Mouwocte P
XX XXX [kan/y
_ _Moupocrs P~ |
TG1* 4:Mm Mowrocs P IMBT]I
TG 4:MM XX.XxxX [y ]I_ -
/ —— — — - -—
TnT UMM Macca MM T
T.atd Y:MM XXXXXXX
l 1
TtH MM Macca MO T
Tan Y:MM T'XXXXXX
! . Macca Mn T
Tpab H:MM X XXXXXX
THap Y:MM T
o _\___ Gcn XXXXX T4
rp xxxx MMa | GO XXXXX T4
IpO X.Xxx MMa =
| D, ~—- MaccoBeblit pacxog
Pa3H. Temnepatyp Gn . X000 T
0,
th-t0  xxx.xx °C OBuem Vi e
n YXXXX °C XXXXXXX
0,
© Xxxx © O6vemVO
O6beMHbIN pacxon X XXXXXX
GN XXXXX MY -
NGM  xxxxx mM°/4 | |O6bem Vi M
GO x.XxXxXX MM X XXXXXX
Puc. .12
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Cxema meHio pexnma «Pabounn» ansa cxembl yyeta «HCO»

CUCTEMA N
HCO
)
________
OHeprnd Q Tkan r3Hep|'V|ﬂ Q MBt*y !
XXKRXXKKK | == = = = XX I
Oneprust Q Tx Y1
' XXXXXXXX
Apxus I ~=!
MotwHocTs P
XX.XXxx kan/y
[r——=—=——
Ownbkn  Cuct N — —\- - MO—M—HOCTb P
[Mowpocrs P DX MBT
/ I XX.XXXX T/ ]'
TEG 0 MM Macca M T
TGY 4:Mm XXXXXXX
I T
Tnr H-Mm Macca MO T
T:atd Y:MM XXX
|
TTH Y:MM l
Tan 4 Macca Mn T
I X.XXXXXX
Tpab Y:MM I
THap Y:MM Gn XXXXX T/Y
O ___ GO XXXXX T/4
IrﬂaBneHMe : /
IFE( - _X 'fxiMn_ -1 MaccoBbiii pacxop,
rpﬁ T o Mnal Gn XXXXX T
:pO X.xxx MIMa h /
————— === O6bem VIl M°
M0 xxx.xx °C X.XXXXXX
tx Xxx.xx °C
O6LeMVO W
tn XXX.XX °C XXXXXXX
t0 XXX.XX °C
O6bem Vn ™
O6bemHbIi pacxon 3 XXXXXXX
Gn xooooclu | |CMT X000 MY
GO XXX M4
Puc. .13
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Cxema MeHI0 pexunma «Pabounii» gnsa cxembl ydeta « Temnepatypa»

CNCTEMA N
Temnepatypa
V
Temnepatypa
t XXX.XX °C \
Tpab Y:MM
THap Y:MM
TTH Y:MM
Tan Y:MM
ApxuB
Owwunbkn Cuct N
Puc. .14
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NMPUNOXEHUE [
CxeMbl MeHIo pexuma «Hactponkn»

Cxema MeHIo «HacTpowiku nameputernbHbIX KaHanoBy» pexuma
«HacTtpounkn»

Hactpoitkn
W3M. KaHamnos

/
Otceura G1 1 G2 V1 x|
XXX % L—"|ce XXX [ 1G24 XXX %
Gy XXX %
KoHTponb nuHumM
B030. G2 [JAHET ay2 XXX
= GB XXX.XXX
KoHTponb nuHum y
B036.G1 [JAHET G21 XXX %
— G2y XXX %
Kontponb nycroit .
Tpy6el G4 AND: OA/HET Tun Bxopos G3,G4
i YaCTOTHbIE/MMMYTbCHbIE
KowTpons nyctoit /2 M
Tpy6el G3 AND: OA/HET nv3 XXX
KoTponb mycroii fya XXX
TpY6bl G2: JAHET A \2
T G38 XXX.Xxx | [G38 XXX XXX
KoHTponb nycroit Fmax3, Ty xxoxxx| [Kv G3, i xxx.xx
Tpy6Ll G1: AA/HET T
T G3t XXX %
P4 por, MMa  x.x G3d XXX %
N 2
AV G4s XXX.XXX | |G4B XXX XXX
nn4: X-XX MA Fmaxd, Ty xxxxxx| [Kv G4, nfn xxx.xx
pmax = xxMMa /
....................... G471 XXX %
MapameTpl G4y Xxx %
P ~ Tun TCM:  X.XxXXX
P1 MM XN
Aor, Mlla XX anal: X-XX MA
pmax = xxMMa
Puc. 4.1
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Cxema MeHI0 pexuma «HacTponku» 4ns cxeMbl yyeTta
«PACXOOOMEP V»

MapameTpsbl Cuct. N
Pacxogomep V

“y

G nam/nporp
G= XXX%

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

Puc. A.2

Cxema MeHI0 pexuma «HacTponku» [4ns cxeMbl yyeTta
«PACXOOOMEP M»

MapameTpbl Cuct. N
Pacxopgomep M

v
G nam/nporp
= XXX%
T nam/nporp
Mam. kaHan: X
T= xxx °C
Mameput. kaHanbl
G:x tXx p: X
\ P nam/nporp
M3m. kaHan: X
OcTaHoB: XXX P= x.Xx MMa
Cuctema: XXX
Puc. 4.3
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Cxema mMeHto pexxuma «Hactponkn» gnsi cxembl yyeta « MATUCTPATTb»

MapameTpbl Cuct. N

MarucTpanb
“
G nam/nporp
= XXx% \
T nam/nporp
MN3m. kaHan: X
T= xxx °C
M3mepuT. kaHanbl
G:ix tx p: X
P nam/nporp
MN3m. kaHan: X
P= x.x MlMa
OcTaHoB: XXX
Cuctema: XXX
Puc. 0.4
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Cxema MeHIo pexnma «HacTtpoikn» ans cxembl ydeta «[MMOOAYA» n
«OBPATKA»

MapameTtpbl Cuct. N

Mopaya(O6paTka)
Q!
G nam/nporp
= XXX%

Tn nam/nporp

Mam. kaHan: X
TN = xxx °C
\
TO nam/nporp
Mam. kaHan: X
WN3amepuT. kaHanbl TO = xxx °C
G:x tixx p:ixx l
\ PM nam/nporp
Mam. kaHan: X
OcrtaHos: XXX P = x.x MMa
Cucrema: XXX /
\ PO nam/nporp
atd,°C XXX M3am. kaHan: X
PO = x.x MIMa
Puc. 1.5
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CxeMa MeHlo pexumMa «HacTporkn» ans cxembl yyeta «TYMNUKOBASA
BC»

MapameTpbl Cuct. N
Tynukosasi TBC

-
G uam/nporp
G= XXX%
Tr nam/nporp
M3m. kaHan: X
Tr= xxx °C
|/|Z.3M9plfIT. KaHaJ'.IbI Tx \V|3|v|/nporp
Gix tixx  pixx MN3m. kaHan: X
\ Tx = xxx °C
[
OCTaHOBZ. XXX Pr nam/nporp
Cucrema: XXX M3M. KaHan: X
\ Pr= x.x MMa
atd, °C XXX L
Px nam/nporp
M3m. kaHan: X
Px = x.x MlMa
Puc. 0.6
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Cxema MeHto pexunma «HacTtporkuy ansa cxembl yyeTa «[MOAMNTKA
HCO» n «MOAMUTKA NCTOYHUNKA»

MapameTpbl Cuct. N
Moanutka HCO(ncTovHuka)

V
G nam/nporp
G= XXx% \
TO nam/nporp
M3m. kaHan: X
TO = xxx °C
M:.’,MeprIT. KaHaJ'-IbI Tx \V|3|v|/r|porp
Gix txx = prxx MN3M. kaHan: X
\ Tx = xxx °C
OcTtaHoB: XXX /
Cuctema: XXX PO uawm/nporp
M3m. kaHan: X
\ PO = x.x MMa
/
0,
atd,°C XXX Px nsm/nporp
M3m. kaHan: X
Px = x.x MlMa
Puc. 0.7
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Cxema MeHto pexuma «HacTtponkmn» ansa cxembl ydyeta «[TOOAYA+P»

MapameTpbl Cuct. N

Mopava+P
V
Gn nam/nporp
GhN= XXX%
GO nam/nporp
M3mepuT. KaHanbl GO= XXX%
G:xxX txx p:xx
/ ™ nam/nporp
OcTaHoB: XXX Mam. kaHan: X
Cuctema: XXX TN = xxx °C
\ TO mam/nporp
0,
atd,°C XXX M3M. kaHan: X
TO = xxx °C
PN nam/nporp
M3m. kaHan: X
PO nam/nporp | 1PN = x.x MMa
M3m. kaHan: X
PO = x.x MlMa
Puc. 4.8
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Cxema MeHto pexuma «HacTtponkny ans cxembl yyeta « OTKPBITAA»

MapameTpbl Cuct. N

OTkpbITas
V
Gn nam/nporp
(e -
GlN= XXX %
M3amepuT. kaHanbl GO n3m/nporp
G:xx tI XXX p:Xxx GO= XXX %
/ N\
Pexum paboTbl T nam/nporp
XXXXXXXX W3Mm. kaHan: X
/ = xxx °C
Mpn M2>M1.: \
Q:Ql / Q:Q1+Q2 TO |/|3M/|'|p0rp
N3Mm. kaHan: X
l TO = xxx °C
OcraHoB: XXX
Cuctema: XXX
\ Tx uam/nporp
Atd.°C XX M3m. kaHan: X
' Txa=x Txn=x°C
PN nam/nporp
Px nam/nporp N3Mm. kaHan: X
M3Mm. kaHan: X PIM = x.x MlNa
Px = x.x MlMa
PO nam/nporp
M3Mm. kaHan: X
PO = x.x MMa
Puc. 4.9
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Cxema MeHIO pexuma

«HacTtponkn» gns cxembl yyeta «[IBC
UMPKYTALNA»
MapameTpbl Cuct. N
'BC umpkynsaums
-
[atynkn noToka:
Gl=xxx G2=xxx
MamepuT. kaHanbl \
G: XX XXX P: XXX Gl nam/nporp
/ Gl= XXX %
OcTaHoB: XXX \
Cucrema: XXX
/ G2 nam/nporp
G2= %
P3 nam/nporp xR
M3m. kaHan: X }
P3 = x.x MMa
T1 n3m/nporp
\ N3m. kaHan: X
P2 nam/nporp Ti= xxx_°C
M3m. kaHan: X /
P2 = x.x MMa T2 n3m/nporp
M3m. kanan: X
P1 nam/nporp T2= xxx_°C
M3m. kaHan: X
~ T3 nam/nporp
P1= x.x Mra WN3m. kaHan: X
Txa=x Txn=x°C

Puc. 4.10
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Cxema MeHio pexnMma «HacTtpoinkmy» ans cxembl ydeta « ICTOYHUMK»

MapameTpbl Cuct. /N
McTouHuK
o
GIl nam/nporp
Gll= XXX%
GO nam/nporp
GO= XXX%
AN
MamepuT. kaHanbl Gn nam/nporp
G: XXX XXX P: XXX Gn= XXX%
T nam/nporp
N3m. kaHan: X
TN = xxx °C
OcTaHoB: XXX
Cuctema: XXX
\ TO nam/nporp
. M3m. kanan: X
atd,°C XXX TO = xxx °C
\ Tn nam/nporp
Pn nam/nporp Mam. kaHan: X
MN3m. kaHan: X Tn= xxx °C
Pn = x.x MMa
P nam/nporp
M3m. kaHan: X
PO M3M./nporp | lpp-= x.x MMa
M3m. kaHan: X
PO = x.x MMa
Puc. A.11
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Cxema MeHto pexuma «HacTtponkn» ans cxemMbl yyeta «P-INogada+loan.»

MapameTtpsl Cuct. N
P-Mopgava + Moan.

of
Gn nam/nporp
GlM= XXX%
V3amepwT. KaHanbl gg_ V|3M/|'|p0l'§>
G:xxx tXx p:Xx = < XXX%
Gn nsm/nporp
Gn= XXX%
OcrtaHos: XXX
Cucrema: XXX T MSMIDOTD
MN3m. kaHan: X
M = xxx °C
atd,°C XXX

TO nam/nporp

M3m. kaHan: X
\ TO= xxx °C

PO nam/nporp PN usm/nporp

M3m. kaHan: XL AYam. kaHan: X

PO = x.x MMa PM = x.x MIMa
Puc. A.12

BHUMAHMUE!!! INpu pexume paboTbl P-INogava+logn. kaHanbl
n3mMepeHnsa TemnepaTypbl 1 AaBneHus B TpybonpoBoae NognuTky He
NCMNOMb3yTCS.
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Cxema MeHIo pexrma «Hactponku» ans cxembl yyeta «Xonog»

MapameTtpbl Cuct. N

Xonopa
2!
G nam/nporp
G= XXX%
Tn usm/nporp
MamepuT. kaHanbl MNam. kaHan: X
G:x txx prxx Tn = xxx °C
\
TO nam/nporp
M3m. kaHan: X
OcTaHoB: XXX TO = xxx °C
Cwucrema: XXX l
PN nam/nporp
M3m. kaHan: X
PM = x.X MMa
[aTumk noToka:
MOOAYA/OBPATKA /
PO nam/nporp
\ WN3m. kaHan: X
PO = x.x MIMa
atd,°C XXX
Puc. 4.13
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Cxema MeH pexnMma «HacTpoikmy» ans cxembl ydeta «Tenno/Xonoa»

[MapameTpbl
Tenno/Xonoa

Cuct.N

“y

Gt nam/nporp
Gt= XXX%
Gx nam/nporp
MamepuT. kaHanbl Gx= XXX%
G:xx tixx p:xx
/ T1 nam/nporp
M3m. kaHan: X
OcTtaHosB: XXX T1= xxx °C
Cucrema: XXX |
T2 nsm/nporp
M3m. kaHan: X
T2 = xxx °C
[OaTtumk noToka: /
MOOAYA/OBPATKA P1 nam/nporp
Mam. kaHan: X
\ P1= x.x MMa
atl,°C XXX __{P2 nusm/nporp
M3m. kaHan: X
P2 = x.Xx MMa
Puc. .14
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Cxema mMeHio pexmma «Hactponkm» gnsa cxemol yyeta « HCO»

MapameTpbl Cuct. N

HCO
o
Gl nam/nporp
- =
Gl= XXX% \

MamepuT. kaHanbl /

GO nam/nporp

G XXX XXX p:Xxx GO= XXX%
/ Gn nam/nporp
OcTtaHoB: XXX Gn= XXX%
Cwucrema: XXX \
l ™ nam/nporp
Atd, °C XXX M3m. kanan: X
TN = xxx °C
Px usm/mporp TO nam/nporp
Mam. kaHan: X Wam. kaHan: X
Px = x.x MMa TO = xxx °C
PO nam/nporp Tx Man/!/nporp
U . Mam. kaHan: X
3M. KaHan: X Ty = oc
PO = xxMMa | |PM nam/nporp X= XXX
M3m. kaHan: X
PIM = x.x MlMa
Puc. J1.15
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MapameTpbl

Cucr.
Temnepartypa

N

¢y

T
T=

M3m. kanan: X

n3m/nporp

xxx °C

C

M3mepuT. kaHansbl
G: t X p: x

Cxema MeHI pexunmMa «HacTporkuy ans cxeMbl yyeTa « TemnepaTtypa»

OcTaHoB:
Cucrema:

XXX
XXX

»

Puc. [1.16
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NPUNOXEHUE E

Mopsaaok paboTbl MHTErpPaTOPOB TensIocyYeTYMUKaA

Tabnuua E.1
[ § Bo3MoO>kHble koM6uHauun HC n TH, Mopspok pa6oTbl
% § BO3HMKalLWMe B cMCTeMe yyeTta MHTerpaTopos npu6opa ':E :;
o - F )
| §38
£z ~ > XKKKN 3 2 g
S § TH | AT Gl Gt Aty e = . . TGl | TGT | TAtl| mBB 2 £6
3 S E 3 & 25
] O QO K| F F| F 5
HeT | ecTb| HeT HeT HeT + R I S R - - - - -
HeT | ecTb HeT ecTb HeT - -+ -] - - - + - Gt 2
HeT | HeT | ecTb ecTb HeT - SO S I B - - Gl, G 1,2
HeT | HeT ecTb ecTb ecTb - - + | - - - + - - ftt' Gl 1,2,3
HeT HEeT HeT HeT eCTb - - + - - - - - + Atd 3
HeT | HeT | ecTb HeT ecTb - SO T R B + - - Gl, atd 1,3
HeT | HeT | ecTb HeT HeT - SO S I B + - - Gl 1
- HeT | HeT HeT ecTb ecTb - S I I - + - GT, Atd 2,3
g» HeT | ecTb HeT HeT HeT - - + - - + - - - nt 5
0} HeT | ecTb HeT HeT ecTb - - + - - + - - - nrt 5
eCTb | HeT HeT HeT HeT - - + - + - - - T.H. xxxx 4
ecTb | HeT HeT ecTb HeT - RN - - - ] T Hxxxx 4
eCcTb | HeT ecTb ecTb HeT - - + - + - - - T.H. xxxx 4
eCcTb | HeT ecTb ecTb ecTb - - + - + - - - T.H. xxxx 4
ecTb | HeT HeT HeT ecTb - - + | - | + - - - T.H. xxxx 4
ecTb | HeT ecTb HeT ectb - - + | - | + - - - T.H. xxxx 4
eCTb | HeT ecTb HeT HeT - - + | - |+ |+ - - - T.H. xxxx 4
ecTb | HeT HeT ectb ectb - N O - - - T.H. xxxx 4
ecTb | ectb | Her HeT HeT - RN - - - ] T.H. xxxx 4
ecTb | ecTb | HeT Het ecTb - S IS N R - - - | T-H. xxxx 4
HeT | ecTb HeT HeT HeT + S S I I - - - - -
HeT | ecTb HeT ecTb HeT - + |+ ] -] - - + - Gt 2
HeT | Her ecTb ecTb HeT - + |+ -] -] - + - - Gl, Gt 1,2
HeT | Her ecTb ecTb ecTb - -+ | - - - - - + fttl Gh, 1,2,3
HeT | HeT HeT HeT ecTb - S e e N - - Atd 3
HeT | HeT | ecTb HeT ecTb - EO S I + - Gl, atd 1,3
g | Her | Her | ecTs HeT HeT - -] -] -]+ - Gl 1
HeT | Her HeT ecTb ecTb - EO S I - - + GT, atd 2,3
HeT | ecTb HeT HeT HeT - -+ - - - - nr 5
HeT | ecTb HeT HeT ecTb - -+ - - - - - nr 5
ecTb | HeT HeT HeT HeT - - + | - |+ - - - T.H. xxxx 4
ecTb | Her HeT ectb HeT - - + | - |+ - - - T.H. xxxx 4
ecTb | HeT | ecTb ecTb HeT - RN - - - | T.H. xxxx 4
ecTb | HeT | ecTb ecTb ecTb - RN - - - ] THxxxx 4
ecTb | Her HeT HeT ecTb - - + | - |+ - - - T.H. xxxx 4
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ecTb | HeT ecTb HeT ecTb - -+ -]+ - - -] T.H. xxxx 4
eCcTb | HeT ecTb HeT HeT - - + - + - - - T.H. xxxx 4
eCcTb | HeT HeT ecTb ecTb - - + + - - - T.H. xxxx 4
ecTb | ectb HeT HeT HeT - EI N I B - - - ] THoxxxx 4
€eCTb | eCTb HeT HeT ecTb - - + - - + - - - T.H. xxxx 4
Het | ecTb HeT HeT HeT + - + | + - - - - - - -
HeT | ecTb | HeT ecTb Het O N I S e - - - Gt 2
HeT | HeT | ecTb ecTb HeT + |- |+ |+ -] - - - - Gl, GT 1,2
HeT | HeT ecTb ecTb ecTb + - + |+ | - - - - - ftil, Gh, 1,2,3
HeT | Her HeT HeT ecTb + S B I - - - Atd 3
HeT | Her ecTb HeT ecTb + S B I - - - Gl, Atd 1,3
HeT | Her ecTb HeT HeT + S B I - - - Gl 1
HeT | Her HeT ecTb ecTb + S B I - - - GT, Atd 2,3
HeT | ecTb HeT HeT HeT - - + - - - - nT 5
HeT HeT | ecTb HeT HeT ecTb - - + - - - - - nT 5

ecTb | HeT HeT HeT HeT - - + + - - - T.H. xxxx 4
ecTb | HeT HeT ecTb HeT - - + | - |+ - - - T.H. xxxx 4
ecTb | HeT ecTb ecTb HeT - - + | - |+ - - - T.H. xxxx 4
ecTb | HeT ecTb ecTb ectb - - + | - | + - - - T.H. xxxx 4
ecTb | HeT HeT HeT ectb - - + | - | + - - - T.H. xxxx 4
ecTb | HeT ecTb HeT ectb - - + | - | + - - - T.H. xxxx 4
ecTb | Her ectb HeT HeT - - + | - |+ |+ - - - T.H. xxxx 4
ecTb | HeT HeT ecTb ectb - - + | - |+ |+ - - - T.H. xxxx 4
ecTb | ecTb HeT HeT HeT - - + | - - |+ - - - T.H. xxxx 4
ecTb | ectb HeT HeT ectb - - + | - + - - - T.H. xxxx 4

MpumeyaHus:
e «+>» - MHTerpaTop BeAET CYET C HAaKOMNEHNEM, «=>» — UHTErpaTop OCTaHOB/EH;
e NpuW OTKJYEHUU NUTaHUS MHTerpaTop Tpab ocTaHaBNMBaeTCs, Nocne BKIIOYEHUS paccuuUTbiBaeTCs BpeMs npubopa B
BbIK/TIOYEHHOM COCTOSIHUM U NpubaBnseTcs K uHTerpatopy Tan;
e NPV BKIIOYEHUWN/OTKIIOYEHUN MUTAHUS B apXMBe AaHHbIX BUKCUpyeTCs Koa 6 B Yace, KOraa nMUTaHWe OTKIIOUUAN U B
yace, Koraa NUTaHue BKIOYNAN;
XXXX - cumBoa TH.
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NMPUNOXEHUE U

HacTpoika mogema
MNepen TeMm, Kak nMoAKkAw4YaTb MoAEM K TenjoCyYeTuuKy, ero
HeobxoAMMO HacTpouTb. [nsa 3Toro MoaeM noakntovaetca k [K um
3anyckaeTtcs nporpamMma <«HacTpoika Mopgema» (MCnonHsembln dann

«ModemConfig.exe»). BHewHwWin BuA nNporpammbl npuBeaéH Ha
puc. N.1.
Jx HacTpolika MoAeMa v2.02 =101 %]

| =l nopr: [comi

9600

MagkAmYrTECA

ETEaE0HHHTECH

=
m
-
=]
=
1]
A
=
=
=
=
Ed
1]

ABTONOAHATHE:

1| sB.
.5 Robetics

ACorp
Sinmens TS35

=
puc. N.1
Ona nopknoyeHus Heobxogmmo ykasatb COM nopT, K KOTOpPOMY
noAK/OYEH HacTpanBaeMbIn Mo4EM, 7 HaxxaTb KHOMKY
«MoAKNIUYNTBCH > .
B nporpamme npeanycMoTpeHa onums aBTOMaTU4ecKoro

KOH(MUIypUpoBaHuS «ABTOMaTUueckas HacTpoika» (kHOMKM
«U.S.Robotics», <«Acorp», «Siemens TC35») ang pas3nuyHbIX
npoussoauTenen MoaemMoB. B pexuMme aBTOMaTUMYecKol HaCTPOWMKM
BbIMOMHAOTCA cneayowme AT KOMaHAbI:

AT&FO0 - 3arpy3ka ctaHgapTtHoro npoduns 0;

ATSO0=Xx - YcTaHOBKa pexuMma aBToNoAHATUSA TpybKn;

ATEO - OTKkNO4YEeHME NOKaNbHOro 3Xa B KOMaHAHOM pexXnMe;
ATF1 - OTKNO4YeHMe 3Xa B pexumme nepeaadun AaHHbIX;

ATYO - Bbi6op npodunsa 0 Kak No yMoOa4YaHuIo;

AT&WO - 3anucb HOBOro Npodusisi B SHEProHe3aBUCMMyo NamsThb.
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BHumaHue: HaGop AT KoMaHZ Yy pasHbiX MPOW3BOAUTENEN MOXKET OTNM4yaTbCs B
CBA3M C OTCYTCTBMEM o6Liero ctaHdapTa. [aHHbln Habop KoMaHg npuBedéH ans
MOJEeMOB, MpPOU3BOAUTENIEM KOTOPbLIX sBnAeTcs komnaHua U.S.Robotics. Mpw
MCMOSb30BaHMM MOAEMOB [APYrMX MNpou3BoAMTeENe HeobXxoaumo ybeauTbcst B
COOTBETCTBMM KOMaHZ modema npusedéHHoMy Habopy komaHd. Ecnu kakue-Tto u3
KOMaHf, OTnMyaloTcs, TO KOHUrypupoBaHue TpeGyeTcs MPOM3BECTU B PYy4YHOM
pexume.

[Ons BBOAA KOMaHAbl B PyYHOM pexume HeobxoamMo NOAKAYUTBCS K
MogeMy, HabpaTb ee B none komaHa (cM. puc. UN.1) n HaxaTb Knasuwy
«Enter».

B nporpamMMe TakXe MOXHO YyKasaTb 4YMC/AO 3BOHKOB [0
aBToMaTuyeckoro oTBeTa (none BBoda <«ABTOnogHsiTUe»). [locne
BbIMOJIHEHNS KOH(pUrypmnpoBaHus HeobXx0AMMO  HaxaTb  KHOMKY
«OTCOEANHUTDBCA » N 3aKPbiTb NPOrpamMMmy.

Mocne KoHdUrypmpoBaHmss Mogema HeobxoamMmMo YCTaHOBUTb B
TenaocyeTynke ckopocTb obmMeHa 9600 ans nHtepdenca RS-232.

MogeM nopkn4yaeTca K TenaocyeTumky kKabenem C pa3BOAKOM,
npuBeaeHHOM Ha puc. 1.2).

KOHT | CUrHan
1 1
5 2 | RXD
3 | TXD
E 4 |RTS
5 |cTs
3 L6 _[DsR
PoseTtka HU-3 7 | GND
(k TennocyeTunKy) 8
9
KOHT | CUrHan 10
2 11
5L | RXD >
1.2 |GND 3
— 3 | TXD "
15
16
17
Posetka HU-3 18
19
RO [ ]|t L— 20 | DTR
GNo [ |2 21
™p [__]|3 22 |RI
23
24
25

Bunka DB25-M
Puc. N1.2

108 Teriocqerunk TIM-104M. PykoBOACTBO 110 SKCri/iyaraum.



NMPUNOXEHUE K
JononHutenbHble Bo3MoXXHocTU cxeMbl « OTKPbITAA»

B cxeme <«OTKPbITAA» peann3oBaHO HECKOSbKO AOMNOAHUTENbHbIX
BO3MOXXHOCTEN, MNO3BOJISAIOWMX BECTU KOPPEKTHbIM Yy4YeT B HETUMNUYHbIX
cnyyasx:

N3MepeHne peBepcCMBHOro pacxoaa

&

2

Ty ——
TIM-104M
HC Atd npu pesepce He
Modaiowuii PErNCTPUPYETCA
T tn pn Gn

O
o

pyGonposod ! * lto po
Tpy6onpoeod )
xonodrol 800b! =

tx ox

Cxema «OTKPbITAf» no3BonseT BeCTU y4yeT TensoBOW 3Heprum Kak
npM HOPMATUBHbLIX Harpyskax B CUCTeMe, TaK M B 4acbl MUKOBbIX
Harpy3ok (6onbwon pas3bop TensoHoOCUTENs), Korga HanpasfieHue
ABWXXEHUA TensoHocuTena B obpaTHOM TpybonpoBoae MOXeT U3MEHUTbCS
Ha peBepcuBHoe (K noTpebutento). [pu 23ToM He Tpebyetcs
nepeycraHaB/MBaTh AAaTUYMK pacxoda Ha obpaTHom TpybonpoBsoae*.

N3mMeHeHMe  HanpaBneHWss NOoTOKa  perucTpupyetrcs  npubopom
aBTomMaTnyeckm (MrHoBeHHbIM pacxog B obpaTtHoM Tpybonposoae
HauYMHAET MHAMLMPOBATLCS CO 3HAKOM «=»).

OcobeHHoOCTbIO paboTbl Npu peBepce sABASETCS TO, YTO Macca (0b6bem)
TensoHoCUTENS, NPOTEKLero nNo nogawlemy n obpatHomy Tpybonposoay
CYMMMPYIOTCS B 04HOM MHTerpatope M1. WHTerpatop M2 B 3TOM Ccnyvae
ocTtaHoBneH (cM. Tabnuuy K.1).

Tabnnuya K.1
HanpaBneHune MHTerpatop M1 WHTerpaTtop M2
noToka B o6paTHOM (macca TennoHocuTens, (macca TennoHocuTens,
TpybonpoBoae OTNyLEHHOro noTpebuTtento) BO3BpaLLEHHOro noTpeburenem)
oT notpebutens M1=Mn M2=Mo
K noTpebutenio

P M1=Mn+|Mo]| M2=0

(peBepc noToka)

Mpumeyanus:

M1 — macca TennoHocuTens, OTNyLLEHHOro NoTpeduTento;

M2 — macca TennoHocuTensi, Bo3BpaLLeHHoro notpeburenem;

Mn — macca TennoHocuTens, NPOTEKLLEro No noaatoLLemy Tpybonposoay;
Mo — macca TennioHocUTenNs, NPOTEKLLEro no obparHoMy Tpybonposogy.

*

M3mMepeHne peBepCMBHOrO pacxoja BO3MOXHO TONIbKO B MHAYKLUMOHHOM
KaHane 2.
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Koppekuusa pacuera TensioBoi 3Heprum npum M1<M2

Ecnn B cuctemMe ucknwdeH nogmec, TO BCerga AO/MKHO BbIMOMHATHCS
ycnosme: M1=M2.

OaHako, KaXAablh M3 AAaTUMKOB M3MEPSIET pacxof C MOrpeLlHOCTbIo,
npeaensl KOTOPOM HOPMUpYKOTCA. B CBA3M C 3TUM npu OTCYTCTBUM
Bogopaszbopa (M1=M2) BO3MOXHa cCuTyauus, Korga u3MepeHHoe
3HayeHune maccol M2 npesbicut M1, T.e. M1<M2.

B sToM cnyyae 3HadyeHMe Q2 B ¢opMmysie pacyeTa noTpebneHHOoMn
TEN0BOM 3HEPIrMN NPUHUMAET OTpULaTeNbHble 3HAUYEHUS :

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

B cxeme «OTKPbITAA» npeaycMOTpeHa BO3MOXHOCTb AO MOCTAHOBKU
Ha KOMMep4yeckuin y4yeT BblibpaTb dopmyny ans pacdeta Q npym M1<M2:

Q=Q1+Q2 nan Q=Q1.

Q = Q1 (Q2 c oTpMUaTeNbHbIMM 3HAYEHUSIMUN HE Y4YUTbIBAeTCS)
nnm

Q = Q1+Q2 (Q2 yunTtbiBaeTCs BCeraa).

MPUMEP. Tlo nokasaHusaM TennocyeTymka MOJy4YeHbl cneaywouwme
3HauyeHuns:
npupaweHne M1=100T 3a OAWH 4ac, cpegHe4yacoBoe 3HayeHue
TeMnepaTypbl B nogatouweM Tpybonposoge trn=90 °C, paBneHue
prn=0,9 Mlla;

npupaweHwe M2=101 T 3a OAWH 4ac, CpeAHe4YacoBOe 3HadeHue
TeMmnepaTypbl B o6bpaTtHoM Tpy6onpoBoae to=60 °C, paBneHune
prn=0,5 Mrla;

cpefHevyacoBoe 3HayeHMe TemnepaTtypbl B Tpybonposoae XB
to=10 °C, paBneHune pr=0,5 Mfla.

3HauyeHus sHTanbnum:

hn = 90,20 kkan/kr;, ho = 60,09 kkan/kr;, hx = 10,17 kkana/Kr.
3HayeHuns noTpebeHHOM 3Hepruu:

Q1 = Mn(hn-ho) = 100(90,20 - 60,09) = 3,011 (T'kan);

Q2 = (Mn-Mo)(ho-hx) = (100-101)(60,09 - 10,17) = - 0,05 (l'kan).

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

Ecnimn M1=M2, 10 pacuyeT Bcerga Begetca no ¢opmyne Q=Q1+Q2
(He3aBMCUMO OT yCTaHOBNEHHON POPMYJibl).
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JleTHue pexkmMmbl paboTbl
B cnyyae, «Kkorga ropsyas Boda nojaerca  notpebutento
HEnoCcpeACTBEHHO M3 CUCTeMbl oTonsieHMs (MO0 TYNUKOBOMW CxXeMe) u B
nepuvoa OTK/OYeHUs oTonneHns (BeCHa-oceHb) oauMH 13 Tpybonposoaos
He ucnonb3yeTtcs, Ansa yyeTta MoryT 6biTb ncnonb3oBaHbl pexumbl JIETO1
n JIETO2:

JIETO1. OrTcyTcTByeT pacxod B nogawowem  Tpybonposoge.
PEBepCVIBHoe ABMXeHune TennoHocuTend B 06paTHOM
Tpybonposoae (kK notpebutento).

Mo3BonseTr BecTM Yy4yeT TernnoBon 3Heprun cuctembl [BC npwm
OTKJIIOYEHHOM cucTeMe oTonseHusa (NeTHun nepuog). Jatumk pacxona Ha
obpaTHoM TpybonpoBoae nepeycraHaBnmeaTb He TpebyeTca. Npn 3TOM Ha
nopatwowem  TpybonpoBoae  MOryT  MNpoBOAUTbCA  PEMOHTHblE U
npogunaktTuiyeckme paboThbl.

MNMokasaHMa AaTYMKOB, YCTaHOBJIEHHbLIX Ha nojatwlem Tpybonposoae,
npu pacyete NoTpebsieHHOM TEN0BON SHEPTUN HE YUUTBLIBAKOTCS.

""’q; m— dopmyna pacyeTa NOTPeGIIEHHON dHEepPruu:

TIM-104M

Q = [MO|(hO-hx)

MI = |MO|

(cueT BeaeTCcsa TONbKO B TOM c/lyyae, koraa MO<0)

py6orp ]
xonodHoli 8odbl = =

tx

JIETO2. OTcyTCcTBYET pacxos B obpaTHOM TpybonpoBsogae.

Mo3BonsieT BeCTM Yy4yeT TennoBoW 3Heprum cuctembl [BC o
nopatrweMy TpybonpoBoay nMpu OTK/KOUYEHHOW CUCTEME OTOMNEHMUS
(netHnin  nepuop). Mpm 3ToM Ha obpaTtHoM TpybonpoBoae MoryT
NpOBOAUTLCSI PEMOHTHbIE M MpodunakTuyeckme paboThbl.

MNokasaHMa [aTUMKOB, YCTAHOBJ/IEHHbIX Ha obpaTHOM Tpyb6onposoae,
npu pacyeTte NoTpebneHHOM TENNOBOW SHEPIUMN HE YUNTBIBAKOTCS.
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TIM-104M cDopmyna pacuyeTa nOTpeﬁ.ﬂeHHOM dHepruu:

Q = M(hM-hx)
NModarowui
mpy6onpoead
Hem pacxoda
[AY i 1 to po Go
TpyGonposod )
X0s100HOi 60061 _ah

ABTO Ecnu Tpy6onpoBoabl 3amnofiHeHbl, cuctemMa paboTtaeT B 06bIYHOM
pexume (OCHOBHOWM). Mpu OTCYTCTBMM TEMNNOHOCUTENS B OAHOM U3
Tpy6onpoeogoB (Gl unn GO) cuctema aBTOMaTU4eCckM MEpEKIoYaeTcs B
COOTBETCTBYHOLWNIN pexunm paboTbl (JIETO1 wunu JIETO2*).

Tekywmnin pexum pabotbl cuctembl (OCH., IETO1l wnu JIETO2) npwu
yCTaHoBKe pexunma «ABTO» oTtobparkaetca B paboyeM MeHI CUCTEMbI:

CUCTEMA N OCH./METO1/METO2
OTkpbITan

Mpn  wcnonb3oBaHum pexmma ABTO  Heob6xoaMmo  yCcTaHOBUTbL — MapameTpbl
KoHTponb nycton Tpy6el G1__aa n KoHtponb nycron Tpyobl G2__pa.
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NPUNOXEHUE N
Hamnbonee pacnpoctpaHeHHble BapuaHTbl ucnosibaosaHusa TOM-104M

B npunoxeHuun npuBeaeHbl Haubonee pacnpocTpaHeHHble BapuaHThl
npuMeHeHns Tennocyétumka TOM-104M. B uenoMm KoHdUrypauus
npmnbopa MoXeT 6bITb M0G0 C yHEeTOM CeayoLWwmx orpaHUYeHnin:

e JloCcTaTOYHOE KONIMYECTBO U3MEPUTESIbHbIX KaHasoB;

e 3anpeT Ha WCNOAb30BaHME B OAHOW TenJoTEXHUYECKON CXeme
AATYMKOB noToka pasHbix Tvnos (MMNP n PCM, 3a ucKno4YeHneMm
cUCTeMbl «NCTOUHUK>).

e Cucrema ydyeTa KOHAMUMOHMPOBAHUS «Tenno/Xonoa» 3aHWMaeT
ABa KaHana n3MepeHus pacxopa, HECMOTPS Ha TO, YTO U3MepeHus
NpoBOASATLCS TObKO MO OAHOMY KaHany.

MPUMEP 1 (ncnonHexHme TSM-104M-1)

Twnn cxembl,
3akpblTasa cucTtema oTonsaeHus ¢ npeobpasoBaTenem o
yCTaHaB/IMBaEMbI Npun
pacxoga Ha nogatouwem Tpybonposoae
KOH(UTIYypUpPOBaHUN.
TModarouguli
mpy6onposod
cucrtema 1
O6pamHbiil cxema «[MOOAYA»
mpy6omnpoeod

MPUMEP 2 (ncnonHexnne TSM-104M-2)

OTKpbITaa cuctemMa otonneHns (OTKpbITble CUCTEMbI U

Twun cxembl,
npupaBHEHHbIE K HUM: MPOMbILLSIEHHbIE CTaHaBNVBACMbI MDY
notpebutenn, LUTMN, noTtpebutenn c TenioBoun zOqur ADOBAHUN P
Harpy3skomn 6onee 2 'kan/4). ypup ’

TOM-104-2
Modarouguli
mpy6onposod
06pamusiii cuctema 1
mpyBonposad cxema «OTKPbITAS»
Tpy6onposod Q
xonodHoll e00bi m
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MNPUMEP 3 (ncnonHeHne TOM-104M-2)

3aKpbiTasi cUCTeMa OTOMMeHUss C npeobpasoBaTesiem
pacxoga Ha nopjakowem TpybornpoBoae M TynuKoBas

Tun cxembl,
yCTaHaBAMBaeMbIW npu

cucrtema NBC. KOH(UIYpPUPOBaHUU.
TaM-104-2
Modarowyui
mpyGonpased tn G cucrema 1
OpamHbil o ) cxema «[MOOAYA»
pyGonp t
Tpybonposod _Cop
rsc * r 6 cucrtema 2
TpyGonpoeod ) cxema «TYNIUKOBAA 'BC»
xmu:»?imm90431;14_E ta

NMPUMEP 4 (ncnonHexnve TSM-104M-2)

Ose 3aKpbiTble CUCTEMBI oTOMNNEeHUs Cc | Tun cxembl,
npeobpasoBaTensiMmm pacxoaa Ha noAatwLWmnx | ycTaHaBAMBaeMbI npu
Tpy6onpoBoaax KOHMUIYPUPOBaHMUM.
TIM-104-2

oo . )
mpyGonposod PR | | | cuctema 1

06 i & | cxema «MOAAYA»
mpy6onpoeod to

oo . gﬂ
mpyGonpogod ta G cucrema 2

06 i ] cxema «[MOOAYA»
mpyﬁonposud‘_E to
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MNPUMEP 5 (ncnonHexnne TSM-104M-4)

LUnpkynsaunoHHasa cuctema NBC u 3akpbiTas cucrtema | Tun CXemsbl,
oTonneHns ¢ npeobpa3oBaTeneM pacxoja Ha | yCTaHaB/MBaeMbIN npu

nofatwlem Tpy6onposoge KOH(MIypUpoBaHUu.

IModarowui
mpy6onposod
cuctema 1
cxema «OTKPbITAA»

06pamHbIil
mpy6onposod

a

py6onp
XonodHol eods!

noaamumi_%
mpyGonposod t tn G cuctema 2

O 1 ¢ ) cxema «[MOAAYA»
mpy6onpoeod to

MPUMEP 6 (1cnonHenne T3M-104M-4)

OTKpbITas cucTemMa oTonsieHns (OTKPbITble CUCTEMBI U
npupaBHEHHbIE K HUM: NPOMbILLNEHHblE
notpebutenn, UTM, noTpebutenn ¢ TennioBoW

Twun cxemsl,
yCTaHaB/MBaeMbIN Npu

Harpyskow 6onee 2 [kan/y) v pacxonomep KOH(UIypUpoBaHUM.
Vered
TOM-104-4
Modarouguil
mpy6Gonposod
o i b st | cuctema 1
mpy6onposod P s cxema «OTKPbITASA»
TpyGonposcd — g )
XonodHoll 800! t J_
cuctema 2
Tpy6Gonpoeod ——= cxema «<PACXPOOOMEP V»
6
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MNPUMEP 7 (ncnonHexnne TSM-104M-4)

[Be 3aKpbITble CUCTEMDbI oTonneHna C
npeobpasosBaTtensimm pacxoaa Ha noaaroLmnx

Tun cxembl,
yCTaHaBAMBaeMbIW npu

Tpy6onpoBoaax v aBe Tynukosble cuctembl BC KOHUIYpPUpOBaHUK.
TOM-104-4
Modarowyuii
mpy6onpoeod cuctema 1
tn G cxema «[MOOAYA»
O6pamnbiii
mpy6onposod to
Modarowyuii
mpy6onpoeod cucrtema 2
O6pammsii cxema «MOOAYA»
mpy6onposod

Tpy6onpoegod
rsc
Tpy6onpoeod T . E
rsc
tr G

cuctema 3
cxema «TYMUKOBASA NBC»
tX — nporpammupyeTtcs

cuctema 4
cxema «TYNMUKOBASA 'BC»
tX — nporpamMmupyeTtca
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NMPUMEP 8 (ncnonHeHne TSM-104M-3)

3aKkpbiTas cucTeMa oTonsieHus ¢ npeobpasoBaTensamm
pacxoaa Ha nojatowem  Tpy6onpoeBoge MU

Tun cxembl,
yCTaHaBAMBaeMbIW npu

umpkynaunoHHas cucrema 'BC KOH(UIYpPUPOBaHUU.
iy /4
TOM-104-3
Modarowuii
]

mpyGonpoeo tn G cucrtema 1

O6pamHbil cxema «[MOOAYA»
mpy6onposod t

Modarowuii
mpyGonpoeod cucrema 2

O6pamHsiti &h
mpy6onpoeod

cxema «'BC LUUPKYNALUNA»

(unn «OTKPbITAA»)
tx — nporpaMmmupyeTcs

@-nnp

E - M3MepuTenbHbI  NpeobpasoBaTesb
(Hanpumep, PCM-05.05C) n3 ymcna
npuBeAEeHHbIX B Tabnanue 2.6.
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NPUNOXEHUE M
OnucaHune apxmBoB COObLITUN

B apxumBe cobbITMiA Mo cucteMe QUKCUPYIOTCS MOPSAKOBbLIA HOMEp
cobbITMS, BpEMS €r0 BO3HMKHOBEHMS U OKOH4YaHus, TH n HC no kaxaomy
KaHany W3MepeHusi, PpeBEpPCUMBHOE ABWXEHWe  TenJoHocuTens B
Tpy6onposoze.

CTpyKkTypa apxuBa cobbiTuiA N0 cuctemMe npeacrasneHa Ha puc. M.1.

W Courmwa, cheremaef Z E‘@

i Time THT  THG.. 1T G Gmax  del.. Peg...
24.08.2017 10:00:28 1+

24.08.2017 10:50:16 1-

£4.08.2017 11:04:20 2+

24.08.2017 11:38:18 i

£4.08.2017 12:15:28  T1+

24.08.2017 12:15:56 T1-

24.08.2017 13:09:46 G+

£4.08.2017 13:10: 38 (l-

[ T R s R SO Sk R

Puc. M.1

MpumeyaHune:
roe «+» - BO3HMKHOBEHWE CObbITUS;
«=-» - OKOHYaHue cobbITUS.
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B apxuBe cobbiTuii no npubopy GUKCMPYHOTCA MNOPSAKOBbLIA HOMEp
cobbiTna, BpeMss ero BO3HMKHOBEHWSI M OKOHYaHWSA, BKJIIOYEHWE W
OTK/IIOUEHMe 3neKTponuTaHmsl, dakT U3MeHeHUs HacTpoeK MOCpPeACTBOM
HaXaTusa KHOMKK <«ciyxebHas» (MeHo «O6bwme HacTponku npubopa»,
«HacTtpomkn un3M. KaHanoB», <«HacTpolka AWUCKP. BX0OA0B/BbIXOA0B>,
«MNapameTtpbl  Cuct.1-4», HacTpoiku Ethernet, BpemeHun), dakT
M3MeHeHns  KanubpoBOuUHbIX KO3 duumeHToB, cpabaTbiBaHWe u
OTKJIIOYEHME CcurHanmsauuu, cpabaTbiBaHWE AUCKPETHbIX BbIXOAOB C
yKa3saHueM npuymHbl cpabaTbiBaHuS.

CtpykTypa apxuBa cobbiTnii no npnbopy npeacrasneHa Ha puc. M.2.

M CobhimHA, chotema Ne1

o Time 3Mexn M ewkn  Hactp, ofw  Hactp, wam HacTtp, CwcTl  HacTp. CucT2
1 08.09.2017 15:22:52 +
2 08.09.2017 15:23:12 +
3 08.09.2017 15:23:17
4 08.09.2017 15:23:18
5 08.09.2017 15:23:24 +
& 08.09.2017 15:23:27 -
7 08.09.2017 15:23:34 +
B 08.09.2017 15:23:42 !
9 08.09.2017 15:23:43 !
10 08.09.2017 15:23:48 -
11 08.09.2017 15:23:49
12 08.09,2017 15:23:50
13 08.09.2017 15:23:53 +
14 08.09.2017 15:23:55 -
15 08.09.2017 15:23:56 +
16 08.09.2017 15:23:57 -
17 08.09.2017 15:23:59
18 08.09.2017 15:24:00
19 08.09.2017 15:24:01
20 08.09.2017 15:24:04
4
Puc. M.2
MpumeyaHune:

rae «+» - BO3HUKHOBEHUWE COBbITUSA;
«-» - OKOHYaHWe cobbITuS.
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BepomocTb yyeTa napameTpoB TensionoTpedneHus

NPUNOXEHUE H

MporpamMma uTeHuss cTaTMCTMKM Statl0x nosBonsieTr cdopMmpoBaTtb
otyeT paboTbl cucTteMbl TenaoCHabxeHnss B BuAEe 4acOBOM, CYTOYHOW un
MeCs4YHOM BEAOMOCTEN yyeTa napaMeTpoB TernsionotpebnerHms.

MpumMep dhopMMpoBaHUA CpedHeYacoBol BEAOMOCTM yuyeTa napaMeTpoB
TennonoTpebneHns NpeacTasieH Ha puc. M.3.

TWN TENNOCYETYNKA:
Homep Tennocyérunka:
Homep aBoHeHTa:
AOpec yCTAHOBKKW:
Cucrema 2

TINM-104M
20400001 | 1

Gmin

Y
A M3y

K

Smax, M3y
nivmn.

32 0,062

250

Obpatka

@ = M(hn - ha)

BeomMoCTk y4ETa NapameTpos TennonotpesneHnn.

CpegHe4acoBbie CTATUCTUYECKWE JaHHble.

25.07.17

Macca, T
Mxe

SHepruAa

B
PEMA| Q rox

Temnepatypa, “C

[aeneHue, MMa

P Fn

HapaGoTtka

OwKEKK
THap, 4

01:00

02:00

0200

04:00

05.00

06:00

07:00

08:00

09:00

10:00

11:00

1200

|4 |

ITora:

38

OBwee epema paboTel
TENNOCUCTEMEI, Yac

Tmax+
0.0

Tdi+
0,0

TrexH
0,2

KonuuecTeo
Tenna, Mox

Q=

amax + Qow. +

QTie + QICaH.yT.

MoKa3zaHWA MHTerpaTopoe

Ha 12:00
25 07 17

Ha 16:00
25 07 17

FeaynbTar 3a
nepuog,

KonuyecTeo Tennothl, [0H

0,00

2,14

2,14

Pacxod TennoHocuTENA Mxe, T

0,00

56,58

56,58

Bpema HapaGoTku, 4

0.0

38

38

BpemA HepaGoTel THeP = Tmax + Tmin + Tdt + TTex.H, 4

0.2

=)

NapameTpel B PACUETE WTOMOBRIX 3HAYEHWIA HE YUNTEIBAKTCA (padoTa BO BHEWTATHOM PEXUME NONHEIA Yac)

(#) - NapaMeTpbl B pACYETE MTOTOBLIX 3HAYEHWIA YUNTEIBSKTCA TONBKO 33 BpeMA padoTel B WTATHOM PEXUME

owKrdka 1 - pacxod MeHblWe MUHUMANEHOTD

oWKWBKa 3 - pAa3HOCTE TEMMNEPATYP MEHbLLWE MUHWMANLHOH

OWWEKA 5 - OTCYTCTEWE TEMNOHOCHTENA B TPYGONpoBOaE

MpencTaeuTens aG0HEHTa

owndka 2 - pacxod GonblWwe MakcMManeHoro

oWWGKa 4 - TEXHWYECKaA HEMCNPAaBHOCTE

owKndKa & - oTCYTCTEME 3NeKTPONMTaHWA

MpeacTaenTens TENNOCETH

Puc. M.3
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Mpumep GOpPMUPOBAHMA CYTOUHOW BEAOMOCTM YueTa
TennonoTpebneHna NpeacTaBneH Ha puc. M.4.

TN TeNNOCHETYMKA:
Homep TennocyéTynka:
Homep afoHeHTa:
AOpec yCTAHOEKM:

T3M-104M
20499999

r

-

napaMeTpoB
ov anin. Gm:ax Ky Frnax
My MY numn. Ky
[ 1 50 0,157 63,0 — —
[ 2 40 0,100 40,0 — —

Cucrema 1 MBC ¢ uMpKyNALMER @ =Mnihn - hx} - Motho - hx)
BeloMOCTb Y4ETa NapaMeTpos TeNnonoTpedneHna.
CTaTMCTHYECKNE JaHHble
c 24.08.2017 no 24.08.2017
3Heprua Macca, T Temnepartypa, *C [Aasnexne, MNa Bpems
Aama | o rean Mn Mo Hn-Mo tn to e Pn po | Mapal.
- + Hap, 4
24.08 14,88 2180 146,0 — 72,00 108,52 56,07 10,16 0,81 0,51 4,85
Wroro: 14,88 2180 1460 0.0 720 108,52 56,07 10,16 081 0.51 488
Mroro: 0,00 0.0 0.0 0.0 0.0 — — — — — 0,00
Mroro: 0,00 0.0 0.0 0.0 0.0 — — — — — 0,00
Mroro: 0,00 0.0 0.0 0.0 0.0 — — — — — 0,00
MToro: 0,00 0,0 0,0 0,0 0,0 — — — — — 0,00
MToro: 14,88 218,0 145,0 0,0 72,0 108,52 | 56,07 10,18 0,91 0,51 49
dT= 52,45
00Wee BpeMA padoTkl TENNOCUCTEMEI, Y [ 240 = THap, y+Tmax, 4y+Tmin 4+ Tdi 4+ TTexH 4
| 240 = 49 0.0 0.0 0.0 19.1
Konwuecteo Q= Qric+ Qmin+ Qmax+ Qow + Qe+ QcaHyT
Tenna, Mkan 14,38
Ha 24:00 Ha 24:00 FPeayneTar aa Ha 09:00
MoKa3aHWA WHTETPaTopoE
patan 23.08.2017 24.08.2017 nepuog 25.08.2017
KonwyecTeo Tennotel, [kan 0,00 14,88 1488 16,71
Pacxog TennoHockTena Mn, 1 0,0 2180 2180 2497
Pacxog TennoHockTenda Ma, 1 0,0 1460 146,0 1743
Bpema HapaboTkn, 4 0,0 49 449 57
Bpema HepaboTel THep = Tmax + Tmin + Tdt + TTexH, v 191
MpepcTaguTent adoHeHTa MpeacTaenTens TENNOCETI
Puc. M.4
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NPUNOXEHUE N
HacTpoika TennocyeTymka ansa paéotbl ¢ 3G moaeMom

Tennocyetunk TOM-104M cnocobeH nepepaBaTb AaHHble 0 paboTe
cucteMbl  TennocHabxeHus Ha cepsep infoteplo.by nocpeactsom
noaknto4yeHnsa Kk ero USB nHtepdeiicy 3G moaema.

MepeyeHb NnogaepXXmBaeMbix TennocyeTymkom 3G MOAEMOB:

- Huawei E3372h-153;

- Huawei E3131.

3G MoaeM AosKeH 6biTb NPOLINT NMpolnBkon Stick.

Ons  HacTpolku TennocyeTumka HeobxoAMMO  BOCMO/1b30BATbCS
nporpammoinn NetConfig_104M.

MpumMmep:

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

MoaknounTe TenaocyeTdnk vepes nHtepdencol RS-232C nnn RS-485
K KOMMbIOTEPY M 3anyCTUTe NporpaMmy.

Mocne 3anycka nporpaMMbl 4ns CBS3W C npubopoMm ycTaHoBuTe Serial
Port, <ckopoctb obMeHa W ceTeBOW agpec aHasorM4yHble C
TenaoCYeTYNKOM, Aasiee HaXxMuTe KHonky «lMpoumtath». B nonsx «Agpec
cepepa (DNS-umMs)» wn «nopT ANa MNOAK/AOYEHUS» aBTOMATUYECKMU
nponuuwetca «infoteplo.by» n «80» cooTBeTCTBEHHO.

B none <«AIMNH Touyknm poctyna onepatopa MO6GUIbHOM CBS3U»
HeobxoanMo nponucaTb - internet.velcom.by, Tnn aBTtopusaumn - CHAP,
JNIOTMH W Maposib — VMi, 3aTeM 3anucaTb AaHHble B Npubop.

HacTpoiika cetd TEM-104M x|
HacTpoliky kaHana cEAzM ¢ NpUAopOT
= Serial Port £ TCRAR Cetesol anpec
coMz x| [57e00 x| o001 J: 1
rMNoaknoverue k MBE no Ethernet rHacTpoliky cepeepa aMcneTYEpHsauMM |
IP agpec UBE Agpec cepeepa [DMNS-1a)
I~ wcnonesosare DHCP |infotep|o.b}l
M3CK3 NOACETH
NOPT ANA NOAKAOHEHKSA
a0
W=
NOPT 4717 NOAKADHEHUA
[ Hactpoiikw gna USE-mogerma
ANMH TOUKK ADCTYNE ONERATORE MOGUALHOR CEASH TMorux
Ilnternal.velcom.by i
THN SETORHSALLHM Mapone
ICHAP vl Wi
MposdraTe | SanucaTe |
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