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BBEOEHUE

HacTtosalwee pykoBOACTBO MO 3KCrayaTtauuMu npefHasHayeHo Ans
03HAKOMMIEHUS C MPUHUMMNOM paboTbl, YCTPOMCTBOM, KOHCTPyKUMEN U
npasunamu skcnsyataummn tennocyetuymka TOM-104M ucnonHeHunsa 1, 2,
3, 4 (nanee — TeNJIOCYETUYMNK UK Npubop).

Mepen  HavyanoM  3KkcnnyaTauuMm  TennocyeTyuka HeobxoanMo
BHMMaTENIbHO  03HAaKOMUTLCA C NacnopToM W  PyKOBOACTBOM MO
3KCNyaTaunm.

B pykoBoACcTBE MO 3KCrjyatauum MNpuBEAEHO OMUcaHue BceX
(YHKUMOHaNbHbIX BO3MOXHOCTEN TenjocyeTynka. ODyHKUMOHAbHbIE
BO3MOXHOCTW KOHKPETHOro TensiocyeTunka OnpefensioTcs KapTomn
3aKasa, 3anosIHAeMON 3akKa3uyuMkoM npu nokynke (cMm. MPUNOXEHUE A).
Takum obpa3omM, HekoTopble MYHKUMOHANbHbIE BO3MOXHOCTU, OMNUCaHHbIe
B JAaHHOM pYyKOBOACTBE, B BalueM TennocyeTymke MOryT OTCYTCTBOBaTD.

B pykoBOoACTBE TMPUHATbI cheaywme TepMUHbI, COKpaLLeHUs W
yCnoBHble 0603Ha4eHuns:

UBB — n3meputenbHO-BbIYUCIIUTENbLHBIN BOK;

MNP — nepBnyHLIN NpeobpasoBaTenb pacxoaa;

UM - wu3mepuTencHbln npeobpasoBaTenb pacxofa C  HOPMUPOBAHHBLIM

YaCTOTHbLIM UINN UMMYSIbCHBIM BbIXOAHLIM CUrHANoM;

DN — HomMuHanbHbIn guameTp MNP unn UM,

TC — TepmonpeobpasoBaTenb CONPOTUBIEHUN;

AW — naTymKk n30bITOYHOroO AaBneHUs;

GB — BepxHui npegen namepexuns pacxoga MNP vnn UM,

GH — HWXHWUW npegen nameperHus pacxoaa MNP wnm UMM

AtH — MVHUManbHOEe M3MepsieMOe 3HadeHWe pasHOCTM TemnepaTyp Mexay

nogawwmm n obpaTtHbeiM Tpybonposogamu;

HC - wHewtatHas cutyauusa (cutyauusi, obycrnoBneHHass BbIXOAOM 3a

YCTaHOBINEHHbIE Mpefenbl cregylwux napameTpoB: pacxoda B OZHOM U3

KaHarnoB WnM pasHOCTM TemnepaTyp Mexay nofawwum u  obpaTHbIM

Tpybonposogamum);

TH — TexHW4yeckas HeuMcnpaBHOCTb (OTKIOHEHWE pexuma paboTel npubopa OT

33[1aHHOrO, BbI3BAHHOE €ro HEeWCNPaBHOCTbIO, OOPbLIBOM UMW KOPOTKUM

3aMblkaHmem nuHui ceasm ¢ TC);

MK — IBM coBMeCTUMBbI NEPCOHArbHLIA KOMMNBIOTEP;

Cucrtema TennonotpebneHus (TennocHabxeHus) - KOMIIEKC

TennonoTpednsaLWmx (TennocHabXatwLWwmx) YCTAaHOBOK C COEAVMHUTENbHbIMU

TpybonpoBogaMu unv TEMMOBbLIMU CETAMU;

Cxema y4yeTa — cxemaTtmyeckoe msobpaxeHue cuctembl TennonoTpebnexHus B

MeCTe YCTaHOBKM TEeNnmnocyeTymKa.

MN3rotoBuTENb OCTaBASIET 3a CO60l MpaBO BHOCUTb B KOHCTPYKLMIO U
CXeMy TennocyeTynka M3MEeHeHWUs HEeMnpUHLMNUanbHOro xapaktepa 6e3
OTpaXkKeHUsl UX B PYKOBOACTBE.
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1 HASBHAYEHME U OBJTIACTb NPUMEHEHUA

Tennocyetumk TOM-104M npepHasHayeH AN9 U3MEPEHUs, MHANKALUN
W perncrpauuMm C Ueflbl0 KOMMEPYECKOro WM TexXHOJIOrMYecKoro y4yeta
3HayeHurt notpebneHHoro  (OTMNYLWEHHOr0) KOMMYECTBa  TenjioBOW
3Hepruun, obbeMa M Maccbl TENOHOCUTENS U APYrMX NapaMeTpoB CUCTEM
TensiocHabxeHuns 7 ropsyero BOAOCHabxeHuns, oxnaxaeHus
(koHAMUMOHMpPOBaHKNA), a Takxke Ansg  aBToMaTM3auuu  yuyeTa,
TeneMeTpuyeckoro KOHTPOSS, opraHusaumMm WHGPOPMALIMOHHLIX CeTeln
cbopa AaHHbIX C UCMOJSIb30BaHMEM MPOBOAHbLIX M 6eCNpPOBOAHbIX KaHaNoB
CBA3MU.

Tennocyétumk TOM-104M «knacca ToyHocT™M 1 no CTB EN 1434
cooTtBeTcTBYET TpeboBaHusm CTB ISO 4064 v MOXeT NCNoNb30oBaTbCs A1K
KOMMepuyeckoro y4yéta obbéma TensioHocuTens.

O6nactm npuvMeHeHus: npeanpusaTUs TENJIOBbIX CeTel, TensioBble
NMYHKTbl  XWMbIX, OOLECTBEHHbIX W  MNPOU3BOACTBEHHbLIX  34aHUN,
LeHTpanbHble TEMOBbIE MYHKTbI, ICTOYHWUKM TEMOTbI, TEMNOBbLIE CETU U
cuctembl  oxnaxaeHus  (KOHAMUMOHMPOBaHus) 06bekToB  (34aHui)
NMPOMBbILLSIEHHOIO N BbITOBOMO Ha3HAYEeHUs.

2 ONMNCAHUE
TennocyeTumk T2M-104M aBnaeTca MYJIbTUCUCTEMHbIM,
MHOrOKaHabHbIM, KOMBVMHUPOBAHHbLIM, MHOrO@YyHKLNOHANbHbIM

MMUKPOMPOLECCOPHbIM YCTPOWCTBOM CO BCTPOEHHbIM LM(PpPo6YyKBEHHbLIM
MHAMKATOPOM,

TennocyeTynK NO3BOJSISIET OPraHU30BbIBaTb y4eT Kak B O4HOWN, Tak U B
HECKONbKNX (mo yeTblpex) cucTemax TennonoTpebneHus
(TennocHabxeHuns).

MakcuManbHOe 4YMCI0 CUCTEM OrFpaHUYEHO YUCIOM U3MEpPUTENbHbIX
KaHanos pacxoa (40 4YeTbipex) n TemnepaTypbl (40 LWeCTH).

Ona  kaxaon cuctembl TensonoTtpebnenuns (TennocHabxeHus) B
pexume KoHdUrypmposaHus Bblbnpaetca cxema ydeta (cM. Tabnauuy 2.4).
KoHdurypuposaHue npoBoauTCS MNpu MNyCKO-HanagouHbix paboTtax Ao
NOCTaHOBKW Npubopa Ha KOMMEpYECKUI y4erT.

Hanbonee pacnpocTpaHeHHble BapWaHTbl NCNoNb30BaHus
Tennocyetymka TOM-104M npusegeHsl B NMPUJTOXEHNN J1.

MBB TennocyeTymka BbINYCKaAETCA B YETbIPEX TUMOBbLIX UCMOJTHEHUAX,
OoTIn4arWnxca KoOM4YeCTBOM U3MEPUTENIbHbIX KaHasl0B (CM. Ta6ﬂl/IU,y
21) NcnonHeHne TenjocyeTymkKa YKa3blBaeTCA B KapTte 3aKa3a
(cM. TIPUSTOXKEHWE A).
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Tabnuua 2.1

GMH anc‘r

IR (kananl, I:aHanZ) (kaHan3, kaHan4) i
TOM-104M-4 2 2 6 |4
TS5M-104M-3 1 2 6 |4
TOM-104M-2 2 0 4 |4
TS5M-104M-1 1 0 2 |12
HQMMel-IaHVIe! Guﬂn — MHAYKUMWOHHbIE KaHa/lbl USMEPEHNA paCXoada,

Guacr — YaCTOTHO-UMNYNbCHbIE KaHanbl WU3MEPEHUA pacxoaa, T - kaHanbl

U3MEPEHUA TEMNEPATYPHI, P - kaHanbl U3MEPEHNA AaBJIEHUA.

B WMHAOYKUMOHHBLIX KaHanax u3MepeHus pacxoga Guup (kanHanl,
KaHan2) u1Crnonb3ylTcs NepBuUYHble npeobpas3oBaTtenn  pacxoaa
3/1eKTPOMAarHUTHOro Tuna dnaHueBoro u 6e3dnaHUeEBOro UCNOJIHEHUS C
HOMUHaNbHbIM AnaMeTpoMm oT 15 ao 150 MM.

B YaCTOTHO-UMNY/IbCHbIX KaHanax n3MepeHuns pacxoaa
Guacr (kaHan3, kaHan4) ncnonb3ylTca pacxogomepbl PCM-05, a takxke
pacxoAoMepbl, NepeyncrieHHble B Tabnuvue 2.6.

3HayeHns n3MepseMbIX, BblYUCASEMbIX M YCTAHOBOYHbIX MapaMeTpoB
UHANLNPYIOTCA Ha OBYXCTPOYHOM uMdpobyKBEHHOM
XXUOKOKPUCTANISIMYECKOM  UHAMKATOPE, YCTaHOBJIEHHOM Ha nepeaHen
naHenn WBB. Bbibop wHAMUMPYEMBIX MapaMeTpoB MNPOU3BOAUTCSH
HaXaTMeM KHOMOK, HaxoAsWMXCA Ha nepegHer naHenu. Ha nepeaHen
naHenu TaK >e pa3MelleHbl TPU CBETOAMOAHbIX WHAWKaTopa paboTbl
TennocyéTymka.

O6bMeH  paHHbBIMM € TEMJOCYETYMKOM  MPOM3BOAUTCA  4epes
CcTaHAapTHble nHTepdencobl USB, RS-232C (kpome moaudukaumm TOM-
104M-1) u ranbBaHopa3BsizaHHbIN RS-485. [lo 3aka3y TenjoCYETUMK
OCHalaeTcs nHTepdencom Ethernet.
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2.1 TexHU4YecKmne xapakTepucTuKu

2.1.1 TennocyeTumnk obecneymBaerT:

n3MepeHuvue n MHANKauumio:

TeKyLMX 3HaueHni ob6beMHoro Gy [M3/4] pacxoaa TensoHocKTENS
B nogawowem u obpaTHOM TpybonpoBogax, Ha KOTOpPbIX
yctaHosieHsbl MNP nan UMl;

Tekywmx Temnepatyp t [°C] TensoHocuTens B MnojakwoweMm u
obpaTHOM TpybonpoBoaax, Ha KOTOPbIX yCTaHoBMeHbI TC;
TekyLwero n3bbITOYHOro AaBneHns B Tpybonposogax P [MIa], Ha
KOTOpbIX yCcTaHoBMeHbl AN;

TeKyLllero BpeMeHu (C yKa3aHMEM 4acoB, MUHYT, CEKYHA), AaThl (C
yKasaHWeM uyucna, Mecsiua, roga) u aHs Hejenu;

BblYUCJIEHNE U MHANKaLUUIO:

TekyLwmx 3Ha4eHun maccosoro Gm [T/4] pacxoda TensoHoCUTens
B nojawwem u obpatHom TpybonpoBogax, Ha KOTOpbIX
yctaHoseHsbl MNP nan UMM;

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

BblYUCJ/IEHNe, MHANKaLUI0O N HaKonJieHue C HapacTalouwnMm UTorom:

notpebneHHoro (OTMyLWEHHOr0) KONn4yecTBa TennoThbl (TEN0BOW
3Heprun) Q [Fkan], [MBT-u], [FOx];

B peXuMe OCTaHOBa cyeTa Mo At :

. KOMYeCTBO TEMN/0BOW 3HEepruuM, Uu3pacxofoBaHHOE  3a
nepvoa A[EeWNCTBUA HewTaTHbIX cuTyaumn QHc [[kan], [MBT-u]
[FAx];

. KO/IMYeCTBO TEMI0BOW 3Heprum, notpebneHHoe 3a nepuoa
paboTbl npubopa B wTatHOM pexume Qm3 [[kan], [MBTu],
[FAx];

. CyMMapHoe KONM4ecTBO Tens0BoM 3Heprum,
notpebneHHoe cuctemon 3a nepuod paboTbl B LUTATHOM pexume n
nepuo JAenCTBMSA HeWTaTHbIX cuTyauun Qwu [[kan], [MBTu],
[rAxl;

Maccbl M [T] n obbema V [M3] TennoHocuTens, NMpOTEKLUEro Mo
nogatowemy U1 obpaTtHoMy TpybonpoBogaM, Ha  KOTOpPbIX
yctaHoseHsbl MNP nan UMl;

Tpa6é - BpeMeHuM paboTbl npubopa npM MOAAHHOM MUTaHUK
[4:MuH];
THap - BpeMeHuM paboTbl npubopa 6e3 0OCTaHOBKM cyeTa C

HapacTalLWwmM UTOMOM [U:MUH];
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- TTH - BpeMeHu paboTtbl Nnpmnbopa Npu Hanmumm TH [4:MUH];

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

- T3n — BpeMeHu OTCYTCTBUS 3/1eKTPONUTAHUS [Y:iMUH];

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

- TpeB - BpeMeHM pEBEPCUBHOrO 3HaA4YeHUs! TEMJIOHOCUTENS B
obpaTHOM TpybonpoBoae [Y:MUH];

- apxuBa AaHHbIX.
coxXpaHeHue B SHeproHe3aBMCUMOI NaMAaTH (perncrpaumio):

- notpebneHHoro (OTMyLEHHOro) KoJn4yecTBa TenaoTbl (TEMJ0BOW
3Heprmm) 3a Kaxablh yac (cyTkm, mecsau) Q [kan], [MBtu],
[FAx];

- Maccbl M [T] n V obbema [M3] TennoHocuTens, NpoTekwero 3a
Kaxablh 4yac (CyTku, Mecsu) no nogawowemy u obpaTHOMy
TpybonpoBoaaM, Ha KOTOpPbIX ycTaHoBsieHbl MNP nan UMM;

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

- CpeaHeyacoBblIX W CpPeAHEeCYTOYHbIX 3Ha4yeHWin TemnepaTypbl
t [°C] Hapy»xHOro Bo3ayxa;

- CcpefHe4yacoBOW M CpefHecyTO4YHOW pasHocTn TemnepaTtyp At [°C]
B noJatoLlemM n obpaTtHoM Tpybonposoaax;

- 4acoBbIX W CYTOYHbIX W3MepsieMbliXx (MW MPOrpaMMUPYEMbIX)
cpegHeapu@MeTUUECKMX 3Ha4YeHWI AaBneHMs B MNajaloleM wu
obpatHoM Tpyb6onposogax P [MMMa];

- BpeMeHW paboTbl NpuM NOAAHHOM  HaMNpPSHKEHUM  MUTAHUS
Tpab [u:MuH];

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

- BpeMeHu paboTbl TTH. Npmnbopa nNpu Hanmumum TH [U:MUH];
- KoAoB BO3HMKawowmx HC n (nnm) TH;
- BpeMeHu pabotbl (T:dtl, T:GT, T:Gl) no kaxzaoi HC [4:MuH];

- BpPEMEHW OTCYTCTBMS TennoHocuTens B Tpybonposoge TnT
[4:MUH];

- BpeMeHu paboTbl Tan [4:MUH] NpW OTCYTCTBUM SNEKTPONUTAHUS;

- BPEMEHU PEBEPCUBHOr0 3Ha4yeHUs TensioHocuTenss TpeB [Y4:MWUH]
B obpaTHOM Tpyb6onpoBoae.
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perucrpauuio B apxmse cobbiTuii:
- BO3HMKWMX HC (cM. N.2.1.3) u TH (cM. n.2.1.4);
- W3MEHEeHMs HaCTpPOoeK Yepe3 KHOMKY «CiyxebHas»;
- akTa n3MeHeHus nwboro KannbpoBoyHoro KkoadpuumeHTa.
ApxuBbl cobbIiTnin No cucteme u no npmbopy (cm. NMPUITOXEHUNE M), a
TakXxe BeAOMOCTb y4yeTa napameTpoB cuctembl (cM. MPUJIOXXEHWE H),

MOXHO NpocMOTpeTb Ha MK nocpeACTBOM NporpamMmMbl YUTEHUS CTaTUCTUKKU
Stat10x.

Fny6buHa apxuBa permcTpMpyeMbix napamMeTpoB:
- 4acoBbIX AaHHbIX — 1600 (66 cyToK);
- CYTO4YHbIX AaHHbIX — 800 (26 mMecsaues);
- MecsYHbIX 3anucen — 60 (5 neT);
- apxuB cobbiTni — 1200 3anucen.

TennocyeTunk BblgaeT MHMOPMALMIO M3 apxMBa AaHHbIX MO 3anpocam
OT BHELWHUX YCTPOUCTB (KOoMMbloTep, KoHTponaep ACY wu T.4.) wam
aBTOMaTU4YeCKM C 3adaHHbIM MHTepBasioM (Mo wuHTepdelicy Ethernet,
Tekywme paHHble). BoO3MOXeH MpocMOTp apxuBa QAaHHbIX Ha XKW
TenaocyeTymka.

2.1.2Tpn BKAOYEHUM W BO BpeMsas paboTbl TENNOCHETUMK
OCYLEeCTBNAET CaMOAMarHOCTUKY C BbIBOAOM Ha MHAMKATOP BbIYMUCINTENSA
cumona HC mn (nnn) TH.

2.1.3 Peructpupyemblie HC 1 nx cMMBOsbI:

e «GT» - MporpaMMHO YyCTaHaBfIMBAEMbIA MOPOr, BblE KOTOPOro
6yneT pernctpuposathca HC B pabote Tennocuetumka (G>GT -
pacxon 6onblle nopora);

¢ «Gl» - NporpaMMHO YyCTaHaBMMBAEMbIA TMOPOr, HWXE KOTOPOro
6yneT perncrpuposatbcs HC B pabote Tennocuetumka (G<Gl -
pacxoj MeHblue nopora);

¢ «Atl» — MporpamMMHO YCTaHaB/IMBAEMbI MOPOr, HUXE KOTOpOro
6yneT permctpuposaTtbcs HC B paboTe Tennocuetumka (At<Atd -
pa3HOCTb TEMMNepaTyp HUXE Nopora).

MNpumeyaHne — KoppekTMpoBka noporoe ansa HC mMoxeT 6biTb BbINOMHEHa

nonb3oBaTenieM B pexuve «HacTtponku» [O NOCTaAHOBKM  Ha
KOMMEPYECKUI y4eT.

2.1.4 Peructpupyembie TH 1 UX CUMBOJIbI:

¢ «B36 G1», «B36 G2» - 06pblB WM KOPOTKOE 3aMblKaHue B
Lensx Bo3byxaeHusa gatumkos pacxoga MNP (kaHanel G1 n G2);

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

I'Igmmeanme: X — HOMep U3MepUTEeSIbHOro KaHana.

2.1.5B cnyyae BO3HMKHOBeHMA TH cyeT C HaKoOMJEHUEM
oCTaHaB/MBaeTCs. OcTaHoB cueTa npwu BO3HWUKHOBEHWUM HC
KOHMUrypmpyeTcss B pexuMme «HacTpomku» m/O MoCTaHOBKWM npubopa Ha
KOMMEPYECKUIN yYeT.

2.1.6 Npu BO3HMKHOBeHMN ABYX u Honee HC m TH oaHoBpeMeHHO,
pErncTpupyeTcs B apxmBe JAaHHbIX Kaxaas w3 Hux. lpu 3TOM cueT
BpeMeHn pabotbl B HC (TH) Bemetcs Tonbko B OAHOM (MPUOPUTETHOM)
mHTerpatope. [opsgok paboTbl MHTErpatopoB TenJocyeTyMkKa npwm
pas3nunyHbIX KOMBUHaUUAX HC wn TH npueeneH B Tabnuue
E.1 (MPUJIOXXEHWE E). B Tabnuue 2.2 nepeuncnenbl HC n TH B nopsaake

ybbiBaHus wux npuoputeta (TH - Haumbonbwwuii npuoputer, Atl -
HaWMeHbLNI NPUOPUTET).
Tabnuua 2.2
HC u TH Koga HC (TH), perucrtpympyeMbii B
apxuBe

TH 4

GV 1

GT 2

At 3

nT 5

OTCyTCTBME 3NeKTponuTaHusa | 6

2.1.7 PaccTtaHoBKa 3ansATbiX WU YMCNO paspsaoB, MHAMLMPYEMbIX Ha
XKW npu u3MepeHMM KoaMuyecTBa TennoTbl, 06beMa U  Macchl
TennoHocuTenss npueedeHbl B Tabnuue 2.3. [aBneHuWe TennoHoCUTens
N3MepsIeTCs C paspsiAHOCTbIO X.XXX, TEMMEepaTypa — XXX.XX, MFHOBEHHas
MOLLIHOCTb — XX.XXXX

Tabnuua 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 Tennocyetumke peanunsoBaHa BO3MOXHOCTb y4yeTa TenjoBOK
3HEPrMn 1 napaMeTpoB TEMJIOHOCUTENISA MO CXeMaM Yy4yeTa, NpPUBELAEHHbIM
B Tabnuue 2.4. B ogHoM VIBB BO3MOXHa yCcTaHOBKa OT OAHOM A0 4eTbipex
cxeM ydyeta. TakmMm o6pasoMm, TensocyeTyYMK MO3BOSSEeT OAHOBPEMEHHO
BECTM Yy4yeT B HECKONbKMX (40 u4eTblpex) He3aBUCUMbIX CUCTeMax.
KoHdurypaums cxem ydyeTa yCTaHaB/IMBAEeTCA MOJSIb30BATENIEM B pexume
«KoHdpurypaumsa » (cM. N.7.2) Uam ykasblBaeTca B KapTe 3aKasa.

2.1.9 Hanbonee pacnpocTpaHeHHble BapuaHTbl MCNONb30BaHUA TOM-
104M npusegeHbl B MPUTOXEHNN 1.

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm. 11



Tabnuua 2.4

YcnoBHoe HaMMeHOBaHMWE CXeMbl U

Cxema c¢opmMyna pacuera aHeprum
~E‘~
4 «MOOAYA»
M.P""'];,
TOM-104M 3akpblTasgd cuctema TennonoTpebneHns ¢
R npeobpa3oBaTenieM pacxoga Ha MoAatolleM
TpybonpoBoae
TModarowjuii
mpy6onposod Q = M(hf - hO)
O6pamHbiii
mpy6onposod
«OBPATKA»
3akpblTas cuctema TennonotpebneHns ¢
npeobpa3oBaTenieM pacxona Ha 06paTHOM
Tpybonposoae
nodalolumz
P — Q=M(hM - hO)
mpy6onpoeod {0p0 s
h iy «TYNMUKOBAA NBC»
r"rﬁm
TOM-104M 'BC 6e3 umpkynaumm
TryGonpoeod Q= M(hr - hx)
t 1 tr pr G
TpyGonpoacd
xosrodrHol 600! t px
4 #r"‘.r'b‘
«MOAMUTKA HCO»
7T3.M7-10fM )
. MoanunTka HeE3aBUCUMOWN CUCTEMBI
O6pamusiii TennonoTpebneHus
mpy6onposod
: Q =M(hO - hx)
T G
XM’;?HDI{GOOH%

t px
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YcnoBHoe HaMMeHOBaHue CxXeMbl U

Cxema c¢opmMyna pacuera aHeprum
2y
b, «NOANMUTKA UCTOYHUKA»
TOM-104M —
i H MoanuTka UCTouyHmMKa Tenna
O6pamuiii - 1 = M(hO - hx
mpy6onpoeod T 10p0 )| Q ( )
Tpy6onpoeod
XonodHoii 800! b px S
I/
3 «MOOAYA+P»
‘r,».rf.,;' ‘
TOM-104M 3akpblTas cucrema TennonotpebneHns c
KOHTpONbHbIM Npeobpa3oBaTeneM pacxoaa
Ha obpaTHoM TpybonpoBoae
Modarowsuii -
mpyGonposod ® thpn Gn Q = MM(hM - hO)
O6pamHbIi
mpy6onpoeod 10 00 (?O
«OTKPbITAS»
-“'-c-.-, ) . MpuMeHsieTca B y3nax y4yeTta, KoTopble
x OOMKHbI  OblTb  OCHalWeHbl  AaTyMKamu
TOM-104M pacxoga Ha nojawoweM wn  obpaTHOM
P TpybonpoBoaax (OTKpPbITble CUCTEMbI W
3 npupaBHEHHble K HUM: MNPOMbIWEHHbIE
mp%g;:’o";zg notpebutenu, LUTM, noTpebutenun ¢ TennoBown
Harpyskomn 6onee 2 'kan/v).
O6pamubid
mpyGonpoeod Q =Mn(hM - hO) + (MM - MO)(hO - hx)
T 00
L v — [lononHUTENbHbIE BO3MOXHOCTH cxembl

«OTKPbITAA» cm. B MPUNOXXEHNN K.
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YcnoBHoe HaMMeHOBaHue CxXeMbl U

Cxema c¢opMyna pacuera aHeprum
«BC umpkynaums»
"“’r,; —_ LnpkynsaumoHHas cuctema NBC ¢ gatumkamm
TOM-104M pacxoAa Ha UMPKYISLMOHHOM
Pl Tpy6onposoae n Tpybonposoae ropsyen
‘ BoAbl. [py MHAMKauUuK B paboyeM pexnme mn
Modarowut - : & nposeaeHnn pacyétos kaHan G1 — gatumk
mpyGonpoeod MOTOKa yCTaHaBAMBAEMbIN Ha NoAaoLIEM
O6pamubiii Tpybonposoae.
mpy6onposod
xn;r;auoﬂreodu

t3 p3

Lo, -
e

TIM-104M —

i 2 p2 61
Tpy6onpoeod
XxonmodHol 808! =
3 p3 G2

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

LnpkynsaumoHHas cuctema NBC ¢ gatumkamm
pacxoAa Ha UMPKYISLMOHHOM
TpybonpoBoae n TpybonpoBoae X0n04HOM
BoAbl. MNpu nHAMKaumm B paboueM pexume u
nposeAeHun pacyétoB kaHan G2 - paTumk
NMOTOKa yCTaHaBMBAEMbIN Ha
LMPKYNAUMOHHOM TpybonpoBsoae.

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

®dakKTuyeckoe NoroxeHue AaTYMKOB NOTOKa
HacTpamBaeTcsi no n. 7.4.2

.

e
Poend
Xy

T3M-104M

Tpy6onposod —g ; =]

«PACXOOOMEP V»

Pacxonomep-cueTumk

G
MLy «PACXOOOMEP M»
TIM-104M
1 MaccoBbIi pacxoLoMep-CYeTUNK
Tpy6Gonpoeod _Q_
1) t G
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Cxema

YcnoBHoe HaMMeHOBaHUue CXeMbl U
cdopmMyna pacuera saHeprum

L, -
rER

:TQM-? 04M . ;
: 3

«MCTOYHUK»

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

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

Modarowuii

e
rER

TOM-104M

{24 P

tn pl Gl
O6pamHbIil N

«P-Mopava + NMoan.»

3akpbiTas cucTema TennonoTpedrieHus ¢
KOHTPO/bHbIM Npeobpa3oBaTenemM pacxona
Ha obpaTHoM TpybonpoBoae n
pacxofoMepoM Ha Tpybornposoae NoAMNUTKM.

Q =Mn(hM - hO)

Macca TennoHocuTens Tpy6onpoeoaa

- . topo o noanutku Mn paccuntbiBaeTcA MO NoKasaHUAM
LAsclasiadn = = V=l | patuuka pacxoga Gn u AaTYMKOB TemnepaTypbl
Gn 1 AaBrieHusi obpaTtHoro Tpy6onpoBoaa (tO, pO)
- ""\’“r,]‘s | I
TIM-104M «HCO»
%11 HezaBucmmas cucrema otonsieHus
=" po— |

O6pamHbil
pyZonp topo o ma
" nodnumeu ! ";ﬁ
Gn
B o | =
tx_px

Q = M(hM - hO) + Mn(hO - hx)
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YcnoBHoe HaMMeHOBaHue CxXeMbl U

Cxema c¢opmMyna pacuera aHeprum
«MATMCTPANb»
TpybonpoBoa cncTeMbl TenoCHabXxXeHns
Q=Mh
Tpy6onpoaod
«Xonopn»
3akpbiTas cuctema oXnaxaeHus C
npeobpa3soBaTeneM pacxoaa Ha o06paTHOM
Tpybonposoae
Nodarouwui
Obpamusi Q=M(hM - hO)
mpy6onposod 100 o
&3 «TENMO/XONOM»
0!‘;.,,» .
A 3akpblTas KOMOMHMpPOBaHHas cucrtema
T : OTOMJIEHNS/OXNaXAEHNS C
npeobpa3oBaTenieM pacxoaa Ha 06paTHOM
Modarouuii L Tpy6onposoae
T ?  upt
o— P i‘ Q=M(h1-h2)
T 2 p2 iy

MNpuMeyaHns n ycnoBHble 0603HaYeHNS :

fa

t (tN, tO, tn, t1,
t2, 13, tx)

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

MNP (ecnu ncnonb3yrTcs MHAYKUWOHHbIE KaHanbl 1 1 2);
mnun UM (ecnn ncnonb3yoTcs YacTOTHO-UMMYbCHbIE KaHanbl 3 1 4);

TC (OonyckaeTcs nporpaMMHasl yCTaHOBKa 3HayeHui tx, cm. n. 7.4.2; B
3ToM cnyyae TC Ha Tpy6onposoae XB (tx) He ycTaHaBnuBaeTcs.);

ana (3HaueHus [aB/IEHUN Heo6xoaumo yCcTaHaB/iMBaTb
nporpaMMHoO, cM. n. 7.4.2. [1ns u3MepeHMa [aBleHus HeobxoamMmo
yCTaHaBAIMBaTb  AATYMKK, KOTOpble  MOCTABASKOTCA  TOMAbKO MO
[OMONHUTENBHOMY 3aKasy);

TeMmnepaTypa TeNnJIoOHOCUTENS B COOTBETCTBYIOLWEM Tpy6onposoae
(BO3MOXHa NporpaMMHas ycTaHoBKa tx);

SHTaNbNnsa TENJIOHOCUTENSA.
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2.1.10 NonHbIn

cnmcok  napamerpos U HC,

perncTpupyemsbix

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

Tabnuua 2.4a

HanmeHoBaHue Pernctpupyembie napameTpbl | Perucrpmpyemoie
CUCTEeMbI TennoHocuTtens HC
Q. P, MG,V Gt
«MOAAYA> tr, tO, At(tM-t0), pM, pO Gl At
Q,P.M, G,V ct
«OBPATKA» 1N, tO, AY(tM-tO), pM, pO Gl atl
«TYNMUKOBASA QP,MGV
'BC» tr, tx, At(tr-tx), pr, px el Ad
«NOAONMUTKA Q,P, MG,V Gt Atd
HCO» tO, tx, At(tO-tx), pO, px
«NOONMUTKA Q, P, MG,V ot atd
UCTOYHUKA» tO, tx, At(tO-tx), pO, px
Q, P, M, MO, G, GO, VI, VO ent cot
«MOAAYA+P» R0, AtN-t0), pM, pO cnl col At
«BC Q, P, M1, M2, G1, G2, V1, V2 611 G2t
UMpKynaumnsa» t1, t2, t3, t1-t3, t2-t3, p1, p2, p3
Q, P, MM, MO, GN, GO, VN, VO Gnt cot
«OTKPBITASD tr, tO, tx, A(tN-t0), pM, pO, px Gnd Gol At
Q, P, M, MO, Mn, GI1, GO, Gn, VI,| cnt cot Gnt
«MCTOYHUK» VO, Vn cnd ol end
tM, tO, tn, At(tN-t0), pMN, pO, pn Atd
Q, P, MM, MO, Mn, G, GO, Gn, VM,
«P-MOAAYA+NOAN.» VO, Vi 821 ggI GA':I
tr, tO, At(tM-t0), pn, pO
Q, P, MM, MO, Mn, GN, GO, Gn, VN,
«HCO» VO, Vn 221 ggI GA't‘f
t, tO, tx, At(tl1-t0), pI, pO, px
«PACXOOOMEP GV ct
V» ! Gl
«PACXOOOMEP M, G,V Gt
M» t,p Gl
«MAFUCTPANby [2P-M.G.V Gt
tLp Gl
QP MG,V Gt
«Xonom» i, tO, A(tM-t0), pM, pO Gl At
Qr, Qx, P, MT, Mx, G, VT, VX Gt
«TEMNO/XONOM» 1 "o~ G 112), pl. p2 Gl At

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

YMON4YaHUKO!

G1T, 61t G2t 6nt, Got, GnT = Gs
Gl, G1, G2l, G, GO, Gnd = GH

Aty = AtH (2 °C)

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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2.1.11 B TennocyeTyYnKe MMeeTCs BO3MOXHOCTb OTK/IIOYEHUS CYeTa B
nobon n3 cuctem. Mpu 3TOM BCe MHTErpaTopbl CUCTEMbI, KpoMme Tpab,
OCTaHaBNMBAKOTCS. Mcnonb3yeTcs, Hanpumep, npu  OTKJIIOYEHUN
oTtonsieHnss B NneTtHunm nepuoa. OTKKOYeHMEe cyeTa B CUCTEMe
OCYLLECTBNAETCS B pexume «HacTponkm».

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

Tabnuua 2.5
HoMuHanbHbIN Avana3oH pacxoga
Avamertp MNP, DN, HanmeHbLIMMK pacxopa, Hau6onblnii pacxogn,
MM GH, M3/y4 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 HaubonblWMM W HauMeHbluMM  pacxodoM (GB M GH COOTBETCTBEHHO)
noapasyMeBaeTCs MaKCMMalibHOE W MWHUManbHOE 3HayeHue pacxoga, npu
KOTOPOM TenaocyeTyYnkn obecrneynmsaloT CBOM METPONOrMYECKNE XapaKTEPUCTUKHN
npw HernpepbiBHOW paboTe;

2.1.13 MakcmManbHaa anavHa nuHumin ceasm mexay MNP n UBB He
AonkHa npesbiwate 100 M.

2.1.14 NpeobpasoBatenn pacxoga C YacTOTHbIM (MMMYNbCHbIM)
BbIXOAHbIM curHanom (pganee WIM) ponxkHbl 6bITb  BHECEHbl B
FocynapCTBEHHbI peecTp CpeaCTB W3MEpeHUM W MOAKAYATCa K
kaHanam G3, G4 WBB. Tunbi UM ©“ WX OCHOBHblE TEXHUYECKNE
XapaKTepUCTUKN NpuBeaeHbl B Tabnuue 2.6.
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Tabnuua 2.6

Avana3oH Knacc TouHOCTH
Tvin, HaMMeHOoBaHue n3MepeHus Tensocuyerynka no
M3MepuUTenbHOro SO pacxonos (B CTB E: jv'l434'1
npeo6pasoBaTtens ! BaBMCMMO;:TM oT KOMM:KTa““"
pacxopa DN), m*/4 AaTYUKOM MOTOKa
GH GB
Pacxonomepbl PCM-05.05 15-150 0,01 gp 3-300 2
Pacxoaomepbl . .
PCM-05.05C; -05.05CM 15-150 [0,0025 gy| 6,0-630 1
Pacxoaomepsl 15-1 5 _ 2
PCM-05.07; -05.07M >-150 10,0025 gp| 6,0-630
CYyeTunkn  3NeKTpoOMarHUTHble
BUPC-M 15-200 | 0,0126 630 1vm 2
CueTunkm yNbTpasByKoBble| 15_q5 4 >
BUPC-Y 5-1200 0,03 0000
Pacxonomepbl-cHeTunkm
3/1eKTPOMArHUTHbIE 15-400 0,008 4000 1,2
NMUTEP®JIOY
Pacxonomepbl 20- 4 32 4 >
3/IeKTpOMarHnTHble PECTO-07 0-50 0,043 !
Pacxonomepbl-cueTunkm
3/1EKTPOMArHUTHbIE «B3MET| 10-300 0,006 2547 1umm 2
P>
Pacxonomepbl-cHeTunkm
3N1EeKTPOMarHUTHblE «B3NET| 6-300 0,001 2547 1
T2P»
PacxoaoMepbl-CHETUMKM
3/1eKTPOMArHUTHbIE «B3NET| 10-300 | 0,0136 3060 1wnn 2
OM»
CyeTumkn-pacxonomepsol 15-300 | 0,0025 2500 1
3/1EKTPOMarHuTHble PM-5
2.1.15 TennocyeTynk  OCYLLUECTBNSAET U3MEpPEHME  TeMmnepaTypbl
Y P paTtyp

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

2.1.16 ConpoTuBneHmne Kaxzaoro npoBoAa YeTblpEXNPOBOAHOM JIMHUN
cBsi3n mexay VBB n TC gonxHo 6biTb He 6onee 100 OmM.

2.1.17 NmeeTca BO3MOXHOCTb CO34aHWMSA MPOrpamMMUPYEMbIX KaHasioB
TemMnepaTypbl (BMeCTo nocniefHero KaHana M3MepeHuss TemnepaTypbl B
Kaxaon cucreme). MNMporpaMMmpyeMble KaHasbl CO34al0TCS MoJjib30BaTeNeM
B pexume «KoHpurypaums» Bo noctaHoBKkW npubopa Ha KOMMep4yecKumn
yJer.

2.1.18 lnana3oH u3MepeHus pasHocTn TemnepaTtyp WMBB ot 2 no
150 °C. [wnana3oH u3MepeHus pa3HOCTM TeMmnepaTtyp komnsektom TC
yKasaH B MX 3KCMyaTauMOHHOM AOKYMEHTaUMM.
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2.1.19 TennocyeTumKk OCYLLECTBNSET WU3MepeHue AaBneHums no
yeTblpeM KaHanam (Npu AOMNOMHUTENbHOW KOMMJIEeKTauun patymKamm
nasnenuns). lmanasoH mamepeHunsa pgasnenms ot 0 go 2,5 MMa. MpaHuubl
AvanasoHa u3MepeHus AasneHus (3aBoackas ycrtaHoBka 0+1,6 MIa) wm
AvanasoH U3MepeHus TOokoBoro curHana ot  ANA  (4+20 mA)
yCTaHaBMMBaeTCs B pexume «HacTpoiku» RO MOCTaHOBKM npubopa Ha
KOMMEpYEeCKUi y4yer.

B 6aszoBbin koMmnnekT noctaBkn AW He BxoaaTt. [peaycMmoTpeHa
BO3MOXHOCTb MPOrpaMMHON  YCT@HOBKM 3HAyeHuh M36bITOYHOrO
naBneHuns B gnanasoHe 0-2,5 MMa.

MpeoycMoTpeHa yCTaHOBKa [OrOBOPHbIX 3HA4YeHWUI  AaBJfieHus,
KoTopble 6yAyT MHAMUMPOBATLCS B Cry4ae obpbiBa MM KOPOTKOro
3aMblKaHuMs B Lensx AaTtynkoB gasneHuns (cM. n. 7.4.2.).

2.1.20 Ana TexHonormyeckmx Hyxza (npoBepka (yHKLMOHWPOBAHMSA
npuéopa, NPaBWIbLHOCTM cYeTa U T.M.) UMEETCS BO3MOXHOCTb YCTaHOBUTb
nporpaMMHoe 3HauyeHue Ans Nto6oro M3 KaHasjoB W3MEpPEHMsS pacxofa,
TemnepaTypbl WM AaBneHus. YCTaHOBKA MPOrpaMMHbIX 3Ha4yeHui
NMpoOu3BOANUTCS B pexume «HacTpomku».

2.1.21 Tennocuetunk obecneymBaeT WU3IMeEpEHNE KaNneHAapHoro
BPEMEHU C MHAMKauMeWn uucna, Mecsaua, roga, 4acoB, MUHYT, CEKYHA WU
OHS Hegenwu.

2.1.22 TennocyeTynk MoxeT 6bITb OCHaWEH MHTepdencom Ethernet
(ykasbiBaeTcs npu 3akase, cM. MPUSIOXEHUE A). MNpu noaknoyYeHun K
cetn Internet Tekylwme n apxmBHble AaHHble MepefarTCs U COXPaHSOTCS
B 6a3e pgaHHbiXx Ha cepBepe COOO <«APBAC» wn pgocTynHbl Ans
nonb3oBatens u4epe3s cetb Internet no agpecy www.infoteplo.by.
Bo3MoxxHa npsiMas paboTa c Tenaoc4éTymkom yepesd nHTepdeinc Ethernet
6e3 ncnonb3oBaHusa cepsepa.

2.1.23 Tennocuyetunk obecneumBaeT nepepavyy TeEKYLIMX 3HAUYEHWUN
napaMeTpoB CWUCTEMbl TerJIOCHaAbXeHnsas W  JaHHbIX  apxmBa NoO
nocnenoBaTenibHOMY MHTepdelricy RS-232C (kpome moamdpukaumm TIM-
104M-1), ranbBaHuMyeckm pasBsa3aHHOMYy RS-485 u USB. Ckopoctb
obMeHa ycTaHaBnMBaeTCA B pexmMme «HacTpomku» n MOXEeT NMpUHUMAaTb
3HadyeHma 9600, 19200, 57600, 115200 6ut/cek. [lMpoTokon obmeHa
Tennocyétumka npegycmatpmeaeT peanusaumio Ha 6ase nHtepdenca RS-
485 cetn TennocyétumkosB. CuuTbiBaHWE AaHHbIX Mo WHTepdency USB
OCYLLEeCTBNAETCA MNOCPeACTBOM CTaHAapTHoOro Hakonutensa USB-Flash c¢
darinosoli cuctemor FAT32, npu 3TOM BpPEMS CUUTbIBAHUSA MOSHOrO
apxmBa TenaoC4YéTunka He npesblwaeT 40 cekyHA.

2.1.24 MakcmManbHasa AnnHa IMHUK CBA3WM MpU nepegade AaHHbIX NO
nHTepdercy RS-232C - 15 meTpos.

2.1.25 MakcnManbHas asanHa NMHUK CBA3M Npu nepepadve AaHHbIX NO
mHTepdency RS-485 6e3 peTpaHCnsTopa NpU  UCMOJIb30BaHUM
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HEe3KpaHMPOBaHHOW BMUTOWM Mapbl Ha oCcHoBe mposoaa MILWB 0,35 - 1200
MeTpOoB.

2.1.26 MakcuMManbHas annHa nMHUKM €BA3un no nHtepdeincy USB - 10
MeTpoB.

2.1.27 Peann3oBaHa BO3MOXHOCTb Nepefaym TeKyWwuX 3HadeHwui
napamMeTpoB CUCTEMbl TEMOCHAOXEHNSA U AAHHbLIX apxMBa Yepes KaHanbl
cetent GSM, GPRS npu Hanuuum cOOTBETCTBYIOLWEr0 060pyA0BaHMUS.

2.1.28 Tennocyetynk MoxeT O6biTb oOcHawéH (yKa3biBaeTcs npu
3akase, cM. MPUJIOXXEHUE A) aByMa AONOAHUTENbHbIMU AUCKPETHbIMU
BX0AaMu1/BbIXo4aMU. OuckpeTHble BXOZAbl/BbIXOAbI MOryT 6bITb
MCNOMb30BaHbl ANa AMArHoOCTUKM nycton Tpybbl B kaHanax G3, G4 B
cnyyae otcytcteusa AN/ nocpeAcTBOM 3/1€KTPOKOHTAKTHbIX MaHOMETPOB
(3KM), ana ynpaBneHUs  UCNOMHUTENbHbIMW  MexaHu3MaMu Mo
n3MepsieMbiM napameTpamM TennoBbIX CUCTEM (HAcoCbl, 3/IEKTPOMarHUTHble
KnanaHbl), ANS AMArHOCTUKW 3aTonjieHWs Tennoysna, AN KOHTPosns
HEeCaHKLUMOHUPOBAHHOIO AOCTyna B TenaoBoW Yy3en. MCnonHuUTeNbHble
MexaHu3Mbl C TOKOM noTpebneHns Ao 3 A NoAKYATCA MocpeacTBOM
ajanTtepa pesnienHbiX Bbixonos APB-02.

2.1.29 NMutaHne WBB TenjocyeTynka OCYyLUeCTBASeTCsS OT ceTu
rnepeMeHHOro Toka HanpsixeHnem ot 187 go 253 B, uactoton (50 +1) Iu.

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

2.1.31 Bpems yctaHoBneHuns paboudero pexuma He 6onee 30 MUH.

2.1.32 Macca TenfaocyeTymka onpeaensercs YMcioM BXoasawmx B ero
COCTaB M3MepUTEsbHbIX Npeobpa3oBaTenen n Maccom BblYNCAUTENS, HE
npesbiwatowen 2 kr. Macca nameputenbHbiX NnpeobpasoBaTenei ykasaHa
B WX 3KCrMJlyaTauMoHHOW AoKyMeHTaumun. Macca MMP B 3aBUCKMMOCTM OT
DN npuBegeHa B Tabnuue 2.7.

Tabnuua 2.7

HoMuUHaNbHbIN Macca MNP, kr, He 6onee

avametp DN, MM nen nrPnMm
15 - 5,0
25 5,5 5,0
32 6,0 5,0
40 7,5 7,0
50 9,0 7,0
80 19,0 8,5
100 25,5 -
150 32,0 -

2.1.33 MabapwuTHble pasMepbl TennocyeTymka onpeaenawTcs
rabaputHbiMn pasmepamm MBB, rabapuTHbiMM pasmepamMu BXOASWMUX B
ero CcoctaB uW3MepuTenbHbIX npeobpa3oBatenen M WX B3aWMHbIM
pacrnonoXeHNeM C y4yeTOM COeAVHUTENbHbIX Lenen B 3aBUCMMOCTU OT
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KOMMNeKkTaumn Tennocyetumka. Mabaputel MUBE wn MNP npuBeaeHbl B
MPUNOXEHNN B.

2.1.34 TennocyeTunK CoXpaHseT MH(OpMaLMIo B SHEProHe3aBNCHUMOM
naMmsaT MpU  OTK/IIOYEHUU NMUTAHWUS B TedeHue He MeHee 151 roga npw
cob6NI0AEHUN NPABUA XPaHEHUS! U TPAHCMOPTUPOBAHUS.

2.1.35 Mo ycnoBusaM okpyxxawLlien cpeabl cornacHo CTb EN 1434-1
TenA0CHETYMKN OTHOCATCHA K UCMONHEHUIO A.

2.1.36 Hanpsi>keHne WHAYCTpMasnbHbIX paguonoMex, Co3aaBaeMblX
TEnJ0CYETYNKOM, He TMpeBbllaeT 3HaYeHWl, YCTaHOBNEHHbIX B
CTB EH 55022 ana obopynosaHus knacca B.

2.1.37 NBb TennocyeTuMKa COOTBETCTBYET CTeneHu 3awuTtbl IP54;
MPM n MPMNM - IP55 no FOCT 14254. CreneHb 3awuTbl BXOAAWMUX B
KOMMNEKT TerjIocYeTYMKa M3MepuTenbHbix npeobpasosatenen (UM, TC n
ON0) yka3aHa B UX 3KCrayaTauMOHHOW AOKYMEHTauuu.

2.1.38 Mo cnocoby 3awuTbl YesioBeka OT MOPaXXEHUS 3NEKTPUYECKUM
TOoKOM VBB TennocyeTunka cooteetcTByeT knaccy II no FOCT 26104, MMP
- knaccy 01 no FOCT 26104. Knaccbl 3awmTtbl WM ykasaHbl B MX
3KCANyaTauMOHHOM AOKYMEHTauuu.

2.1.39 BB Tensoc4yeTymka yCTONUMB K BO3EeNCTBUIO
CUHycouganbHbiX BUbpauni yactoton 10+55 Ny n amnantynon cMmeweHns
HWXe YacToTbl nepexoaa 0,15 MMm.

2.1.40 TennocyeTynk B TPAHCNOPTHOM Tape BblAEPXMBAET MNpu
rnepeBo3Kke B 3aKPbITOM TpaHcrnopTe (Kene3HoAOPOXHble BaroHbl,
3aKpbiTble aBTOMaLUWHbI, TPIOMbI CYA0B):

- BO3JeNCcTBMe TeMnepaTypbl oT MUHYC 25 °C fo nntoc 55 °C;

- BO34ENCTBME  OTHOCUTENIbHOM  BRaxHoctn  (95+3)%  npwu
TemMnepaType oKpyXawLero sosayxa Ao 35°C;

- BMbpaumto no rpynne N2 NOCT 12997;

- yAapbl CO 3HAYEHMEM yAapHOro yckopeHuns (Mnkosoro) 98 m/cek?
W ONINTENBbHOCTbIO yAapHoOro uMmnynbca 16 Mc, u4ucno yaapos
1000+10 ansa Kaxaoro HanpasieHus.

2.1.41 TennocyeTynk  yCTONYUB K BO34ENCTBUIO BHewHero
MarHMTHOrO MnoOnsl C HanpsiXXeHHocTbto Ao 400 A/M ”n BO3AENCTBUIO
CTaTUYECKOro MarHMTHOIro NONA HanpsKeHHOCTbo A0 100kA/M.

2.1.42 TennocyeTynk YyCTOMYMB K ANHAMUYECKUM U3MEHEHUSAM
HanpsXXeHnsl CeTM 3MeKTPonuMTaHus ANs Knacca 2, KpUTepuid KadecTsa
dyHKumoHmnpoBaHumsa b no CTb M3K 61000-4-11.

2.1.43 TennocyeTynk YCTOMUMB K HAHOCEKYHAHbIM MMMYJbCHbIM
nomexam ypoBHs 2 no CTb M3K 61000-4-4, KpuTepuil KadecTBa
(YHKUMOHMPOBaHMS b.
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2.1.44 TennocyeTynk YCTOMUYMB K MMUKPOCEKYHAHbIM WMMY/IbCHbIM
nomexam 6onblwon sHeprum knacca 1 CTb M2K 61000-4-5, kputepuii
KayecTBa MYHKLUMOHUpOBaHUa b.

2.1.45 TennocyeTumnk yCTONUMB K pagmo4acToTHOMY
3N1EeKTPOMarHUTHOMY nosto cTeneHu XKECTKOCTH 2 no
CTB FOCT P 51317.4.3, kputepuin kadectBa QyHKLUMOHMPOBaHMSA A.

2.1.46 TennocyeTunK YCTOMYMB K 3INEKTPOCTATUYECKUM paspsaam
cteneHn xectkocth 3 no CTb M3K 61000-4-2. Kputepuit KauyecTtBa
PyHKUNOHMpOBaHMS A.

2.1.47 CpegHas HapaboTka Ha oOTKas TensiocyeTyMKa He MeHee
80000 yacos.

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

2.2 Pabouue ycnosus

2.2.1 TemnepaTtypa okpyxatouwen cpeabl oT +5 °C go +55 °C.

2.2.2 OTHOCMTENnbHass BAAXHOCTb Bo3gyxa - A0 95% npwm
TemnepaTtype 8o 30 °C.

2.2.3 MakcumanbHoe pabodee pgaBneHme B Tpybonposoae 1,6 MMa
(16,0 krc/cm?2), no 3akasy - 2,5 MMa (25,0 krc/cm2),

2.2.4 TennoHocuTenb [O/MKEH COOTBETCTBOBATb TpeboBaHUAM K
KauyecTBy MNOAMUTOYHOM M ceTeBOoM Boabl «[lpaBun no obecneyeHuro
NpoMbIW/IEHHOW 6e3onacHocTM  obopyaoBaHus, paboTatowero nog
M3ObITOYHbIM AaBfeHuemM». Ecnn copgepxaHue npuMmecelt npeBbiaeT
HOpPMY, TO BO3MOXHO BbiNageHuMe ocaaka Ha dyTeposke MNP, yto B
HEKOTOPbIX Cy4asiX MOXET NPUBECTU K CHUXEHUIO TOYHOCTU N3MEPEHMUIA.

2.3 MeTponoruyeckne xapakTepucTUKu

2.3.1 Tennocyetunk TOM-104M cooTBeTCcTBYeT kjnaccy B no
CTB FOCT P 51649 (knacc 2 CTb EN 1434-1). Mo 3aka3y notpebutens
TennocyeTunk TOM-104M wmsrotaBnmMBaeTCs COOTBETCTBYHOWMM knaccy C
(knacc 1 no CTB EN 1434-1). Tennocyé€Tumk kacca TOYHOCTM 1 no
CTB EN 1434 Takxe cootBeTcTBYyeT TpeboBaHmam CTE ISO 4064 n moxeTt
MCNOMb30BaTbCs AN KOMMEpPYECKOoro yyeta pacxoga u obbema Xumakoctu
(TennoHocuTens).

2.3.2 MNpegensl [OonycKaeMom OTHOCUTESTbHOM MorpeLwHoCTn
M3MepuUTenbHOro KaHana konudecrtesa tennotbl No CTE NOCT P 51649 He
MpeBbIAT 3HAa4YeHUN, BbIYUCAEHHbIX Mo ¢GopMynaMm, MpUBEAEHHbIM B
Tabnuue 2.8.

2.3.3Mpenenbl  A0MyCKAaeEMOW OTHOCUTENbHOW TMOrPEeLHOCTU TMpU
n3MepeHmn o06bLEMHOrO W MaccoBoro pacxoga, obbema w© Macchl
TENOHOCUTENS MO KaXAOMy KaHasy He MNpeBblWwatloT 3HayeHun,
BblYMCNEHHbIX MO popMynam, NnpmBeneHHbIM B Tabnnue 2.9.
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Tabnuua 2.8

Knacc ®dopmMyJibl AJIS BbIMUC/IEHUSA NpeaenoB AoNyCKaeMon
npu6opa | OTHOCUTEJ/IbHOWN MOrpPeLHOCTN 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
Tpybonposogamu, °C;
G - M3MepeHHoe 3HaYeHne 06bEeMHOro pacxoda TenaoHocuTens, M3/y

Tabnuua 2.9
NMpepenbl gonyckaeMomn
OTHOCUTENIbHOW NnorpewHocTu, %,
Knacc Avana3oH ans:
npu6opa | M3MepeHus kaHanos c MrpP KaHanos c UM

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

Gu £G <0,04G; +(2+0,02G:/G)

B +(1,5+0,01G,
0,04G, <G <G, | T(1210,01G/G) 177
G <G <0,04G, £(1+0,01Go/G)
+ + 4
¢ 0,04Gs <G <G, | +(0:8%0,004G/G) =775

MNpuMeyaHne: G - U3MepeHHOe 3HauyeHne O06bEMHOro pacxoaa
TenaoHocuTens, M3/u.

2.3.4 Mpepenbl  gonyckaemMon  abCosloTHOM  MOrpewwHoCcTM  Mnpu
n3MepeHun tTemrnepaTtypsbl, °C:
- npu koMniekTaumm TC knacca A no NOCT 6651 +(0,35+0,003t)
- npu komnnekTaumm TC knacca B no NOCT 6651 +(0,6+0,004-t)

roe t - namepsiemas Temnepatypa B rpagycax Llenbcus.

2.3.5Mpepenbl gonyckaeMon npuBefeHHoW norpewHoctn VBB mnpu
npeobpa3oBaHNM CUTHANIOB OT AaT4YMKOB pgasnenus: +0,15 %. Mpegensbi
AOrnycKkaemMon npuBeAEeHHON MOrpewHoCTn AAaTYMKOB  M36bITOYHOMO
nasnenunsa: 1,0 %.

2.3.6 lMNpepensl AonyckaeMomn OTHOCUTENbHOM MOrpeLwHocTu
n3MepeHus aasneHus (NpyM HaAMuYMM AaTYNMKOB M3OLITOYHOrO AaBJieHUs):
+2,0 %.

2.3.7 MNpepenbl AonyckaeMo OTHOCUTENbHOM MOrpewHoCcTn npu
namepeHmmn speMeHn: + 0,01 %.
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3 YCTPOUCTBO M MPUHLUUN PABOTbI TEMMIOCYETUYUKA

TennocyeTumk coctomT U3 BB n noakntovaembix kK Hemy MMP, UM, TC
n ANA. Cxematndeckoe u3obpaxeHue TennocyeTynka MNpUBEAEHO Ha
puc. 1. WTpuxoBo  nuHMen  oTobpaxeHbl  JIMHUM  CBSA3W  C
U3MepuTeNnbHbIMX Npeobpas3oBaTensaMmn, HaIMUYME KOTOpbIX OnpeaenseTcs
WCMOJSIHEHMEM TensocyeTynKka (yKasbiBaeTCcs B KapTe 3akasa).

BB

MrP (kaHan 1)

MrP (kaHan 2)

Mpumeyvanue — Bmecto PCM-05.05 B kaHanax 3 n 4 BO3MOXHO npumeHeHune U
Apyrux TunoB (cM. Tabnuuy 2.6)

puc. 1
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MBE TennocyétumMka nocTpoeH Ha 6ase cneunannsanpoBaHHOM
MUKPOMPOLIECCOPHOM CcUCTEMbI, obecrneudmBawwen cb6op mMHdopMaumm no
aHasloroBbiM M 4acTOTHO UMMynbCHbIM BXodam (F/N), eé nocneayrowyto
o6bpaboTKy, HakonjeHue, XxXpaHeHMe U nepepadyy obpaboTaHHOM
MHdOpMaUnMM Ha YCTPOMCTBO MHAMKAaUWM, aHanorosble W UNPpPOBbIE
BbIXOAbI.

dyHkumoHanbHo MBB Tennocuyétumka coctouT M3 6710Ka aHanNorosoM
obpaboTkn curHana, 6noka umdpoBoi 06paboTkm curHana u 6noka
nuTaHua. Ha nnate 6/10ka aHanoroBom o6paboTKn cUrHana pacnosioXeHbI
KneMMmbl ana noakntodenus MNP, TC u ANA. Ha nnaTte 6noka undposon
06paboTku curHana pacnosioXeHbl BbIBOAbI AN noaknawyeHus WM,
OVCKpEeTHble BXOAbl/BbiXOAbl, @ TakK e nopTbl uHTepderncoB RS-232C
(kpome m™oaudukaumn TOM-104M-1), RS-485, USB, Ethernet (npwm
3akase).

MpuHunn pgencteua MNP ocHOBaH Ha SBNEHWMU 3/IEKTPOMarHUTHOM
MHAYKUMKN. TIpyn ABMXXEHUM 3NEKTPOMPOBOAHOM XWUAKOCTM B MarHWTHOM
none wMexay o3nektpogamum T[NP Bo3HukaeT 3AC >3neKTpoOMarHUTHOWN
MHAYKUMKW, TMpONopLUMOHasbHasa CKOPOCTM TeuyeHus xungkoctn. 3OC
MHAYKUMK nocTynaeT B 6510k aHanoroBon obpaboTkm curHana WBB, rae
OoHa ycunuBaeTcs n npeobpasyetcs B umdpoByto Gopmy.

UM npoBoAUT U3MepeHue 06BbeMHOro pacxoga TenJioHocuTena wu
npeo6pa3OBaHV|e B YaCTOTHbIN nnn VIMI'IyrIbCHbIVI CurHanbl,
nponopunoHasibHble pacxoay TenJIOHOCUTENA.

N3MepeHMe TemnepaTypbl TEMJOHOCUTENS OCYLLEeCcTBAsSeTCa MNyTéM
M3MEpPEHUs MNaZleHUs HanpshxeHus Ha TC npu NpoTEKaAHWM 4Yepe3 Hero
TOKa, 3a4aBaeMOro MCTOYHMKOM TokKa 6n0ka aHanoroBoi o06paboTku
curHana. [anee, nocne npeobpas3oBaHWUs M3MEPEHHOIO HaMpsXeHus B
undposyto popmMy, OHO nocTynaeT B 610k undgposon o6paboTkm curHana.

N3MepeHne paBneHuMs OCyLLeCcTBAsSeTCa MyTEM HenoCpeACTBEHHOro
M3MepeHuns cunbl Toka, nmocrtynawuwero ot ANA. Mocne npeobpasoBaHus
M3MEPEHHOro curHasna B undpoByto GopMy OH Takxe nopaétca B 610K
umdposor o6paboTkn curHana.

Ha ocHOBe M3MepeHHbIX CUrHanNoOB W YCTAHOBOYHbLIX MapaMeTpoB
Tennocyétumka B 610ke umdposon 06paboTkM curHana ocCyLlecTBASETCS
BblUMCNIEHME TEMnJoBOW 3HEpPruu, TEna0BOM MOLWHOCTU, O6BLEMHOrO,
MaccoBOro pacxofoB W TemnepaTypbl TernjaoHOCUTENs, npoTeKLwero
06bEMa 1 Macchbl TennoHOCUTeNS. BblUMCNeHHble 3HaYeHNs BbIBOAATCS Ha
YCTPONCTBO mHAMKaumu. B 6noke umdposoir 06paboTkm curHana Takxke
ocyuwectenaercs ¢GhopMmMpoBaHME MNOCbIIOK BHELWHMX MHTepdencoB RS-
232C (kpome mogudukaumm TOM-104M-1), RS-485, USB n Ethernet.

N3MepuTenbHbii KaHan Q TensocyeTdnka npeacTtasnser cobown
COBOKYMHOCTb, COCTOSILLYIO U3 KaHana U3MepeHuUs pacxoaa, ABYX KaHanos
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U3MepeHuss TemnepaTypbl, ABYX KaHaloB W3MEpPEeHWss CUrHanos OT
[aTuMKOB  M3ObITOYHOrO AaBneHus, obecneumBaloLyd BblUMCIIEHUNE
KONMYecTBa TenaoTbl U APYrMx (PU3MYecKuX BeNNYMH Nno AaHHbIM 06
NM3MepEHHbIX NapaMeTpax TernJoHOCUTENS.

BbluncneHme konuyectBa TeENI0Tbl Q Ana KaXxXagoro U3MepuTesibHoro
KaHana ocyLecTBnaeTcsa no gopmyne:

T2
Q=TIIG~p~(h1—h2)-dT (3.1)

roe G-ob6beMHbIt  pacxon TensnoHocuTens B TpybonpoBoae, Ha
KOTOPOM YCTaHOBJ/IEH MepBUYHbIN NpeobpasoBaTtesnb, M3/y;

p-MJOTHOCTb TennoHocuTens B TpybonpoBode, Ha KOTOPOM
YCTaHOB/IEH MEPBUYHbLIN Npeobpa3oBaTtenb, Kr/M3;

hi-yaenbHas  3HTanbnua  TenJIOHOCUTENs B nojarwoLwem
Tpybonposoae, IAx/Kr;

h>-ypenbHas aHTanbnusa  TennoHocuTenss B Tpybonposoae
XONOAHOro BOAOCHabxeHus (ans cuctem BC) wnm yaenbHas
3HTaNbNna TennoHocuTens B obpaTHOM Tpyb6onpoBoae (Ans
cuctem otonnenus), FOx /kr;

T1,T2-BpeMsa Hayana v KOHUA U3MepeHMs COOTBETCTBEHHO, .

KonnyecTtso TensioBOM 3Heprum, napacxogosaHHoe notpebutenem
3a BpeMs AeNCTBUSA HEeWTaTHbIX cuTyauui (TONbKO ANS pexuma OCTaHOoB
cuyéta no At, cm. NMPUJIOXEHWUE E) BbluncnseTca no gopmyne:

U

Quc = 9 T, Mkan (3.2)

Tuap

roe Qu-  paccyMTaHHoOE TEMNOCYETYMKOM  KOMMYECTBO  TensioBOM
3Heprumn B TeveHme nHtepsanos THap, T:GY, T:G1;
THap- BpeMsi HOpManbHOMW paboTbl TEMSIOCYETYMKA B LUTATHOM
pexunme,u;
THLW- CyMMapHOe BpeMs AENCTBUSA HELUTATHbIX CUTYaUNUN, u.

BoluncnenHne  ypgenbHo  sHTanenuu  (h)  n nnotHoctm  (p)
TennoHocuTens Npon3BoOAUTCSA no dopmynam, yKa3aHHbIM B
pekoMeHaaumn MN 2412-97.
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4 YKA3AHUE MEP BE3OIMNACHOCTHU
MNCTOYHMKOM OMACHOCTM MPU MOHTaXE M 3KCrayaTauum TensocyeTynka
ABNAKOTCA:
- ceTeBOe HanpsxeHue (o 253 B);
- [aBneHue xuakoctu B Tpybonposogax (4o 2,5 MMa);
- TeMmnepaTtypa Xmakoctu u Tpybonposoaga (ao 150 °C).

be3onacHocCTb 3KcnyaTaunm an60pa obecneunBaeTcs:

- nsonsumen 3NEKTPUYECKUX uenen COCTaBHbIX yacTten
TennocyeTumKa;

- HaAéXHbIM 3a3emneHuem UM;
- npoyHocTbio Kopnyca MMP, UM u 3awmTHbIX b3 TC;
- repMeTMYHOCTbo coeamnHenus MNP u UM c tpybonpoBoaom;

Mpu 3akcnnyaTauuMm TennocyeTuymka Heobxoammo cobnwopate ob6wme
TpeboBaHMsa 6e30NacHOCTU:

- 3anpelaeTcs aKcnayaTauus npnuéopa co CHATON KPbILLKOW;

- 3anpewaetca gemoHTuposaTb MNP unn UM go nonHoro cHATUA
AaBneHuns B Tpybonposoae;

- nepen nposeaeHmeM paboTt HeobxoamMmo ybeauTbCs B TOM, YTO
Ha TpybonpoBoae  OTCYTCTBYeT OMacHoOe A/ XXWU3HMU
HanpsXxeHue.

Mpn ycTaHOBKE M MOHTaxe TernjocyeTymka Heobxogumo cobntopaTb
TpeboBaHmna FOCT 12.3.003, NOCT 12.3.032, NOCT 12.3.036, a Takxe
npasua NoXxapHoi 6e30nacHOCTM 1 TexXHUKKN 6e30nacHoCTw.

Mpu 3kcnniyatauumn Heobxoammo cobnioaath «[lpaBuna ycTpoWlcTBa
3/1eKTPOYCTaHOBOK>, «MpaBuna TEXHUKM 6e3onacHoCTH npu
3KCMiyaTauMm 3/1eKTPOyCcTaHoBOK» U «O6wue npaBuia MNoXapHOi
6e30MacHOCTU A NMPOMbILWIEHHbIX NPEeANPUATUIRA».

Mpu o6HapyXeHWM BHELIHUX MOBPEXAeHU npubopa WM ceTeBoW
NpoBOAKW cneayeT OTKIHUUTL TEMOCYETYMK OT CETU A0 BbISICHEHUS
NPUYNH HEMCMPABHOCTU CNELMANUCTOM MO PEMOHTY.

3anpellaeTcs yCTaHOBKa WM 3KchyaTauus npubopa B B3pbIBOOMACHbIX
30Hax BCEX KJ1acCoB.
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Ons TyweHuna noxapa, Npu BO3ropaHuMm TernsocyeTynka, paspellaeTcs
MCNONb30BaTb TOJSIbKO YINEKUCNOTHble OrHeTywutenn tuna QOY-2, OY-5,
OY-10 v ap.

5 MOHTAX

MoHTa)X TensiocyeTyYMKa  OCYLUECTBASETCS B  COOTBETCTBUM  C
«MHCTpYKUMSA NO MOHTaxy TernsiocyeTymkos TOM-104, TOM-106, TOM-
116», APBC 746967.039.000 UM.

6 NOANOTOBKA K PABOTE

MpoBepnTb NpPaBWUIbHOCTb MOHTaXa 3J/IEKTPUYECKUX Lenen B
COOTBETCTBUUN C 3/IEKTPUUYECKOIA CXEMOW MOAKIOYEHUS, NMPUBEAEHHON Ha
puc.B.2 (MPUNOXEHWE B).

MNoTHO 3aKpbITb KPbIWKW KIeMMHbIX kopobok MNP, UM, TC v ANA.

YCTaHOBUTb Ha MeCTo nepegHtol naHenbs BB n  nNnoTHO 3aBUMHTUTDL
6onTbl KpenseHus nepeaHen naHenu BB k kopnycy UBB.

MopaTtb pacxoa TensoHocuTens nog paboynM agaBfieHMEM U MPOBEPUTb
repMeTUYHOCTb coeiIMHeHns nne, un, 3aLlNTHbIX rmnb3
TepMmonpeobpasoBaTtenei n AN c TpybonposogoM. Teub M npocaunBaHue
He AOonycKakTCs.

BkNoUMTb NUTaHMe TennocyeTynka. YbeanTbCsl, YTO NOC/e BKJKOYEHUS
NMUTaHUS BKJIOYMAAChk NOACBETKa mHaukatopa n Ha XKW vHanumpytotcs
3HayeHuns TeKyLeN aaTbl, BDEMEHU U AHS HeAenu.

MpoBepnTb NpPaBUIbHOCTb YCTAaHOBKW MPOrpamMMUpPYyEMbIX NMapaMeTpoB,
OTCYTCTBME HELUTATHbIX CUTYaUUN N TEXHUYECKUX HEUCMPABHOCTEMN.

Y6eantbCca B uMHAMKAUMW M3MEpPsSiEeMbIX MnapamMeTpoB - pacxoga (G),
TemnepaTtypsbl (t), aasnexHus (p).
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7 NOPAAOK PABOThI

K paboTe ponyckaeTcsi TEmnOCYETUYMK, HE WMEKLWUI NOBPEXAEHWUN
COCTaBHbIX 4acTel, HapylleHus naoM6 M MOAroTOBNEHHbIA K paboTe B
COOTBETCTBUU C pa3fesioM 6 HACcTosILEero pykoBoacTBa.

7.1 Obwme cBegeHUuA

7.1.1 Monb3oBaTenbckoe MeH npubopa YCNOBHO pasgeneHo Ha
ypoBHMU. Mpun BKAKOYEHUN NpUBOP HAXOAUTCS B NEPBOM (BEPXHEM) YPOBHE
M MHAWLUMPYET TeKYLUNE 3HAYEHUS BPEMEHMN, AaTbl U AHS HEAEeNn.

7.1.2 YnpaBsneHue paboToin TEenaoc4éTymKa ocyLecTBngeTcs
YeTbIpbMS KHOMKaMM, pacnonoXeHHbIMU Ha NnepeaHen naHenn, n KHOMKom
«cnyxebHasa», pacnonoxeHHon Ha nnate uudposon ob6paboTkm (cM.
puc. B.1, MPUJIOXEHUE B).

O6o03HauyeHne | HammeHoBaHue D CSLLVEIMORSIEEES

Ha3Ha4YeHue
«BJIEBO» Mepexoan Mexay OKHaMM MeHW B
npegenax OLHOMO YpPOBHS, W3MeHeHWue
«BNpaBo>» napamerpa.
@ «BXOI> Bxoa B MeHI mapamMeTpoB WM HacTpoek
Bbl6paHHOM CUCTEMbI TEMNOCHAbBXEHUS.
Bbixoa Ha OBEHb BBepx W3 nboro
«BbIX04» A yp P
MEHI0.
AKkTuBaLus pexuma N3MeHeHus
«cnyxebHasa»
napameTpa.

7.1.3 O coCcToAHUM TEN/I0CHETUMKA MOXKHO CYANTb MO COCTOSHUIO TpeX
CBETOAMOLOB, pPacrofioXXEeHHbIX Ha naHenu ynpasneHus. MwuraHue
3eneHoro ceetoamopa  «paboTta» NpuMMEpPHO pa3 B CEKYHAY
CBMAETENbCTBYET O HOpManbHOMW pabote Tensocyértumka. MwuraHuwe
KpacHoro ceetoamoga <«owunbka» curHanuampyetr o Hanuumm HC,
HernpepbiBHOE cBeyeHune — o0 Hanmumm TH. CBeueHue ceeTtoamoda «RS-
485» curHanusmpyeT O nepepaye AaHHbIX Mo uHTepdency RS-485 wnu
RS-232.

7.1.4 Tennoc4éTUMK MMeeT YeTbipe pexnma paboTbl:
«KoHdurypaumsa» - npegHasHadeH Ans Bblbopa M YyCTaHOBKM
TenaoTexHU4Yeckmnx cxem ydyeta (cMm. Tabnuuy 2.4).

«Pabounn» - B 3TOM pexuMe WHAWUUUPYIOTCS WU3MEPEHHble W
Bbl4HNCNEHHbIE 3HAYE€HUNA NapaMeTpPOB CUCTEM TeI'IJ'IOI'IOTpe6J'IEHI/IFI;

«HacTpoikun» - npegHasHayeH AN NpoOCMOTPa M KOPPEKTUPOBKU
YCTaHOBOYHbIX MapaMeTpoB TeMnAoCUYETUNKA.

«lMoBepka» - npegHasHayeH Ans  NpoBeAEHUS  MOBEPKMU
TENNOCYETUMKA.
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7.2 Onucanue pexuma «KoHdurypaumsa»

Ona Bxopa B pexum «KoHdurypauusa» HeobxoaMMo NpU BKAOYEHUMU
TennocyeTymka B CeTb YyAep>XusaTtb HaXxaTou KHOMKY
«cnyxwebHaa». T[lopagok nepexoga Mexay OKHaMuM B pexume
«KoHburypauma» mnsobpaxéH Ha puc. 7.1. Bbibop KonmyectBa CUCTEM U
TUMNa Kaxgoh CUCTeMbl OCYLLECTB/ISIeTCA MPU MOMOLUM KHOMOK <«BMpaBo»
WM «BJIEBO>», Mepexoj K creaylowen cucteme — KHOMKOM «BXoAa». Bbixoa

n3 pexmnma «KoHdurypaums» 6e3 3annucm KoHdUrypaumm - KHOIMKOWN
«BbIX0O4>».
Hauatb
KOHUrypmposaHve
5]

Pacxogomep M

Yucno cucrtem: x

@i :
E Tynukosas FBC

=] : ﬁ TE
M MNognutka HCO

X :

3
E

» |LCBC uvpkynauus
:
< P-Mogayva+Noan.

Temnepatypa

BanucaTb ¢ [@=nporpammupyemeii (m)
KOHUrypaumio | =¥vsmepsiembiit (N2)
Mepexoa ¢ —» @ \ Mepexon 6e3

3an1cebio 3anucn

KkoHdburypaumum B KOoHcbUrypauuu
Pexum «Pabounii»

Punc. 7.1

MpumeyaHunsa:

1. Ecnn Tpebyetrcs BecTM y4yeT no cxeMe <«MUCTOYHMK», TO npw
KOH(UIrypupoBaHMM 3Ta CXeMa [O0JIKHA YCTaHaBNNBATbCS NEPBOW;

2. TMpu KOHMUrypupoBaHUM ABYXMOTOYHbIX cucteM («OTkpbiTas», <«IBC
LMPKYNaunsa») cnefyeT yuyuTblBaTb TO, YTO KaHasnbl MU3MEPEHUS pacxoAaa B
nojawmwem mn obpatHoM TpybornpoBoAax OAHOM CUCTEMbl AOJIKHbI ObITb
nn6o oba NHAYKUMOHHbIE, NM60 06a YaCTOTHO-UMMY/IbCHbIE;

3. Mpu KoHbUrypupoBaHUM cxeMbl ydyeTa <«Tenno/Xonoa» cneayet
yuuUTbiBaTb TO, YTO CUCTEMa 3aHMMAET ABa KaHana y4yeta;

4. Cnepyet UMeTb B BUAY, YTO YMC/IO KaHaI0B MU3MEPEHUS pacxoja He MOXeT
npesbiwatb 4, a YNC/IO KaHaloB M3MEpPEeHUs TeMmnepaTypbl He MOXeT
npesbiwaTb 6.

5. TMpu 3anucu KoHpUrypaumm apxuse 1 uHtTerpatopbl npubopa obHynsawTCS.
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7.3 OnucaHune pexuma «Pabouniny

7.3.1TMpwu BKJIIOYEHUN TENNOCUYETUMK aBTOMaTU4ecKu
yCTaHaBnmBaeTca B pexum "Pabounii" un npu otcytctBun HC n (mnmn) TH
HayMHaeT pacyeT W HaKoMJeHMe C CyMMapHbIM WTOroM KoJM4yecTBa
TennaoTbl NO BCEM CUCTEMaM.

Pexxum "Paboumn" npepgHasHayeH Ans8  MHAMKAUMW  NapaMeTpoB
cuctem  TennocHabxeHus. B pexume "Paboumin" MOXHO TaKxe
NpoCcMOTpeTb TeKyliee BpeMsi, BpeMs HapaboTKm No Kaxaou cucreme,
BpeMs paboTbl Npu BO3HUKHOBEHMM HC B cucTteMax TennocHabxeHus u
apXuB perncTpmMpyemblx napameTpoB.

MepexoA OT OAHOrO WHAMULMPYEMOrO napamMeTpa K ApYyromy
OCYyLLEeCTB/SIeTCA paBHOMpPaBHO B 06e CTOpPOHbI MOCPEACTBOM Ha)aTtus
KHOMOK <«BMpaBO» WM <«BIEBO», Nepexos K oTobpaxeHuio napaMeTpoB
KOHKPETHOM CUCTEMblI — KHOMKOW «BXOA», BbIXOA M3 pexuMa npocMoTpa
napamMeTpoB CUCTEMbI — KHOMKOW «BbIX0A4>.

7.3.2 YCTaHOBKa TeKyLlero BpeMeHu n aatbl:

yMeHblleHne yBenuyeHue

e

Bpemsi  y4y:MMm:cC [®] | Bpems mEmEMM:cC
Data MH pa/mmirr Data MH pa/mm/r

IS
Bpemst  uu:[fi]:cc
Oata MNMH pa/mm/rr
T
- [o]
v
Bpema  uyuy:mm:cc
Oata MH aa/mv/IEE

\ 4

Bpemsa  uy4y:mm:cc
Data M1 ga/mm/rr

A@

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

Pexum «Pabounin»

Bpema  yu:mm:cc
Data MH  pgo/mm/rr

CVCTEMA 1
XXXXXXXX
/

If CUCTEMA N

XXXXXXXX
o et
- J
A
s N
A

OHeprnst Q Tkan
X XXXXXXXX

MouwHoctb P

XX XXXXXX [kan/y
- =
Apxus A
" Mapavempb 4+
: cucmemsl :
Ownbkn Cuct N v

- 2 YPOBEHb
.

J

- Fipowoms "
apxuea 3 YPOBEHb

Puc. 7.2
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Pexum npocmMoTpa apxuBa faHHbIX

; lMpocmomp _ e ——
apxusa (2 YPOBEHb )
| | [
* N
] - )
CyTOuUHbIN apXVB |4 »| Yacoson apxus
[aHHble Ha 24:00 [aHHblEe Ha Y4:MM
) aa/mm/rr pa/mm/rr )
= t= “y =
[aHHble Ha 24:00 JaHHble Ha Y4-1:MMm
) no-1/mm/rr an/mm/rr ]
e o t &y t=
[aHHble Ha 24:00 - [laHHbIE Ha Y4-N:MM ..............
) aa-n/mm/rr aa/mm/rr -
/ [LaHHble apxusa \ ________________
[akHble apxuea = = [HanHble apxuea
"""""""" \—/
(3 YPOBEHb |

Puc. 7.2a
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OnucaHme oKOH pexuma «Pabounii» (LUTPUXOBOM NUHUEN BblAENEHbI
OKHa, oOTobpa)keHne KOTOpblIX 3aBUCUT OT YCTaHOBOK B pexume
«Hactponkn»).

OkHa MeHI0 1 ypoBHSA

Bpemsa  uu:mm:cc
Data M1 aa/mm/rr

TeKkylme BpeMs, Aata v AeHb Hedenu.

MopsaakoBbii HOMep cucteMbl (N) M HauMMeHOBaHue
npuMeHseMoln B cuctemMe cxembl yyeTta («Pacxopomep
CUCTEMA N V», «Pacxopomep M», «Maructpanb», «Xomnoay,
XXXXXXXX «Mopava», «O6partka», «TynukoBasi 'BC», «Mognutka
HCO», «Mopgnutka WUcTouHuka», «Tenno/Xonony»,
CUCTEMA N OTKN| «riopaua+P»,  «OTkpbiTas», «BC  uUMpKynauus»,
XXX «McTouHmnk» («P-nogaya+Moan.»), HCO, Temnepatypa).
OTKJ1 otobpaxaeTcs, ecnn cuctema oTkoYeHa (cMm.
n.2.1.11)

OkHo oTobpaxaeTcs nocne NOAKNIOYEHUS

cTaHaapTHoro Hakonutens USB-flash. [Mepepaua

AaHHbIX Ha HaKonuTenb MOATBEPXAAETCSH HaxXaTueM

KHOMKK «BBOA». [Ns OTKMHOYEHUs HakonuTens 6e3

CoxpanuTe chaiin | Mepefayn AaHHbIX cliefyeT HaXaTb KHOMKY «BbIXO4».

CTaTUCTVIKK Mpouecc nepedaum AaHHbIX OTobpaxaeTcsa Ha

unHamkatope 6erywen crpokon. locne 3aBeplueHUS

nepeaauyu npubop  nepenaér Ha  OKHO C

oTobpaxkeHneM TeKyLlero BpeMeHu. Bpemsa nepenauu

He npesblwaeT 40 cekyHa. ®ann byaeT coxpaHeH Ha
dnaw-Hakonutene B katanore TEM-104M

OKHa MeHI0 2 ypoBHA

OHeprus Q Tkan/THx/MBT*y
X XXXXXXX

KonnuyectBo TennoBoW 3Hepruun, notpebneHHoe
cuctemonn N, eauHumubl mnamepenms (MBT-u, Tkan,
FOx) ycTaHaBnMBalTCA B MeHI0 «O6lwue HacTPOMKU
npubopa»

KonnyectBo TennoBoW 3Hepruu, noTpebneHHoe
cuctemor N B pexumMe oCTaHoBa cyeTta no At B
Qus  Tkan/TIKIMBT | WTaTHOM pexume paboTbl, e€AWHULbI U3MepeHUs

|
! X.XXX

o d (MBT-y4, Mkan, FOx)
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Konnuyectso TennoBoW 3Heprun, noTtpebneHHoe
cuctemor N B pexuMme ocTtaHoBa cyeTta no At B
HewWwTaTHOM pexuMme paboTbl, eANHULbI U3MEPEHUS
(MBT-4, l'kan, FOx)

CyMmMmapHoe KO/IMYEeCTBO  TEMJIOBOM  3Hepruu,
norpebneHHoe cuctemoi N B pexuMme OCTaHOBa
cyeta no At B WTATHOM M HELWTATHOM pexXumax
paboTbl, eanHuubl n3meperHnsa (MBT-u, Mkan, FOx)

BoiBog Q B MBT4 vnn B ) yCTaHaB/MBaeTCs B

MeHI0 «OOwue HACTPOMKM npubopa». [Ons cuctemol
«Tenno/Xonoa» oTobpaxatoTcs nsa pasgernbHbIX
MHTerpaTopa 3HeprMv [Afsi  PEeXWMOB  OTOMMEHUS WU
OXIaXOEHNS.

MouwHocts P
XX.XxxX [kan/y

3HayeHMe MrHOBEHHOM MOWHOCTM B cucreme N,
namepsemon B N’kan/u, rMx/4, MBT

O6bem V me
X XXXXXX

O6bem VI m®
X XXXXXX

O6bem VO m®
X XXXXXX

O6beM TennoHocuTeNss C HapacTalowmMm
n3MepsiemMbliii B M3,

B cnyyae, korga B CUCTEME HECKOSIbKO KaHasoB
n3MepeHus pacxoza, 06bem TensoHocuTens
CYMTaEeTCa OTAENbHO MO Kaxaomy m3 Hux (V, VI, VO,

NUTOroM,

X XXXXXX

Ob6bem Vn m® vn).
X XXXXXX
Macca M r| Macca TennoHocuTens C HapacTawwumMm UTOroM,
X XXXXXX n3MepdaemMmasn B TOHHax.
Macca MM T B cnyyae, korga B CUCTEME HECKOJ/IbKO KaHanoB
000X | UBMEepeHums pacxoaa, Macca TennaoHocuTens
n3MepsieTcsa OTAENbHO MO Kaxaomy u3 Hux (M, MM,
Macca MO T
MO, Mn).
X XXXXXX
Macca Mn T

Maccoseblili pacxog

G XXXXX T/
Gl XXXXX T/
GO XXXXX T4

Maccosbin pacxof
Gn XXXXX T/Y

MaccoBbili pacxoa TensioHocuTensl, W3MepsieMbli B
T/4. B cnyyae, Korga B cucteMe HeCKOJIbKO KaHanoB
U3MepeHus pacxoga, pacxon, TenaoHocuTens
M3MepseTcs OTAeNbHO Mo Kaxaomy m3 Hux (G, G,
GO, Gn).
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O6BbeMHbIN pacxop,
G XXXXX M3y

Gn XXXXX M4
GO  XxXXxx M

OGbeMHbIN pacxos
Gn XXXXX MY

ObbeMHbIN pacxon TennoHocuTens B cucrteme N,
n3MepsieMblit B M3\,

B cnyyae, korga B CUCTEME HECKOJIbKO KaHanoB
U3MepeHus pacxoga, pacxon, TennoHocuTens
CuYMTaeTca OTAENbHO MO Kaxaomy us Hux (G, G, GO,
Gn).

Temnepatypa

t XXX.XX °C
tn XXX.Xx °C
tO XxXx.Xx °C
tr XXX.Xx °C
tx XXX.XX °C
tO XXX.XX °C
tx XXX.XX °C

TemnepaTtypa TensoHocuTens, usmepsiemas B °C.

PasH. Temnepatyp

tr-t0  xxx.xx °C

PasH. TemnepaT};p

10 xxxx 'C| PpasHocTb TemnepaTyp Mexay Tpy6onposoaamu,
PasH. Temnepatyp nsmepsiemas B °C.

tO-tx  xxx.xx °C

t-tx  xxx.xx °C

tO-tx  xxx.xx °C

Maaneme. 1

P X XXX MI'IaJI

pr_n T o] M_nZ:

PO__ XXXMMa | Nasnenne TemnoHocutensi, wusmepsiemoe B Ma.
:'pr X.XXX MI'Ia: (Bo3MOXHa nporpaMMHasi  yCTaHOBKa  3HauyeHus
Px__ xxxxMfa,  nanenust B npegenax or 0.1 go 2.5 MMa c warom B
0~ ~ xxxxMra! 0.1 MMa, cM. pexuM «HacTponku»).

:px X.Xxx MMa

lMasnerme |

el X XXX MI'Ia\JI

Tpab 4:MM

Thap MM Bpemsa paboTbl n BpeMs HapaboTku npubopa, u.

Bpemsi B oLunbke
TnT 4:MM

TTH - BpeMma paboTbl npubopa npu Hanuumm TH, u;
T: Atd — BpeMs paboTbl npubopa npu HC At < Atd, u;
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TrH amm | Tan - BPeMs OTCYTCTBMS 3NEKTPONUTaHWS, Y;

Ton umm | TnT-BpeMs OTCyTCTBUS TennoHocuTens B
™ | TPybonposogae, u;

T:atd MM TpeB-BpeMA PEBEPCMBHOrO 3HaYEHUS TeMIoHOCUTENs
Tpes wmm| B obpaTHoMm Tpyb6onpoBsoae, u.

ret ‘MM | T:GT - Bpems paboTbl npubopa npu HC G> GT.

TGy *MM | T:GJ - Bpems pa6oTbl npubopa npu HC G> GJ.

Bpemg B OLLNOKe anI BbiMyCKe U3 npoM3BoAacTBa ycTaHaBNMUBAKTCA 3HaA4YeHUNA
TG1T Y:MM GT=GB, G{=GH.

MHankauma cumsonos HC n TH B cucteme N

Owmnbkn Cuct N| «GTx», «Gl», «GMT», «GMI», «GOT», «GOI», «Atd», «TC x»,
«B36 G1», «B36 G2», «MNT Gx», roe X - HoOMep
M3MEPUTEIbHOIo KaHana.

ApxvB

ApXVB pervcrpaumm napamMeTpos.

OKHa MeH0 3 YPOBHA

CyTOuHbIV apxuB

Bbibop Tuna npocmaTpMBaeMoro apxusa.
Yacosown apxuB

[aHHble Ha Yd:MM Bbibop paTbl (BpeMeHun) 3a KoTopyk (koTtopoe) byaer
An/mmiro BbIBOAUTBLCA apXMB.

7.4 OnucaHune pexuma «HacTponkm»

7.4.1 Ana Bxoma B pexuM paboTbl TennocuyeTumka «HacTponku»
Heobxoaumo, Haxoascb B wboM  MeHw  pexumma  «Pabouumin»,
OAHOBpPEMEHHO HaX<aTb KHOMKW «BJEeBO» WU «BnpasBo>». [lopAaoK
nepexoja Mexay OKHamMuM B pexume <«Hactponku» un3o06paxéH Ha
puc. 7.3.

3HauyeHUss NapaMeTpoB HACTPOEK, YCTaHABAMBAEMbIX HA MPeanpuUATUN-
W3roTOBUTESNIE MO YMOJTYAHUIO, NOAYEPKHYThI B N.7.4.2.
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3HayeHna 3TUX NapaMeTpoB YCTaHaB/MBAlOTCHA Ha
n3rotToeuTene Npu Bblnycke n3 npon3BoacTBa.

OuNCTUTL apxuB 1
VHTErpaTopb!

[ns Koppekuun napaMeTpa HeobxoANMO:

1. Mpu nNOMOWMKM KHOMOK <«BMNpaBO» WIN <«BJIEBO»
KOppeKTUpyeMbI napameTp;

2. HaxaTb KHOMKYy <«cnyxebHaa»*
napameTp HayHeT MuUraTb);

Bbl6paTb
(npn 3TOM KOppeKTUpyembii

Mpy NoMoLM KHOMOK «BMNPaBoO» UIN «BNIEBO» U3MEHUTb 3HaYeHune

napaMeTpa (4NA aKTUBaALUMM peXMMa YCKOPEHHOro WM3MEHeHus
HY>XHO AOMOSIHUTENbHO Ha)XaTbh KHOMKY «BBOA»);

4. TlOBTOPHO HaXaTb KHOMKY <«C/yXebHasn».

KoppeKunsi HeKOTOpbIX MapaMeTpoB HeAOCTyNHa ANA Mosb3oBaTens.
npeanpuaTum-

Pexum «HacTtponkun»

Pexum
«Pabouninn

Cratyc
l noaKnioYeHs VXXX
== - XXXXXX

TecTbl
CRC32 npoLmsku
XXXXXXXXXXX

O6Lwme HacTpokn
npubopa

Hactpoiku
U3M. KaHanos

4 YPOBEHb
«

Anpec B ceTn: xxx
CKopoCTb: XXXX
=
MpoTokon obmeHa
APBAC/MODBUS

AAAAAA WHaukaums p
Orceuka G1un G2 nalver

X.XX % [ =]
En.u3m. Q:
rOx/Tkan/MBT*y

3umHUI nepuop,
¢ Aa/mMm no aa/mm

=

OTYETHBIN AEHb
1
=

dunbTpaums:
nalHer

Hactpoitku _|
Ethernet |

5 YPOBEHb

Puc. 7.3

*

«CKOpOCTb» MOXHO BOCIMOJ/Ib30BaTbCA KHOMKOW «BXOA> .

ANS aKTMBaUMM pexuMa W3MEHEHWs napamMeTpoB «Agpec B ceTu» MU
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7.4.2 OnncaHune oKOH pexuma «HacTtponku»

O6Lwue HacTpouku npubopa

Appec B ceTn: XXX
CKopocCThb: XXXX

YctaHoBKa agpeca npubopa (1-240) B cetn RS-485 un
CKOpPOCTH obMeHa npubopa C BHELIHUMMN
ycTpoicTBaMn (CKOpPOCTb MNPUHMMAET 3HA4YeHus w3
paga 9600, 19200, 57600, 115200 6ut/cek)

IpoTtokon obmeHa
APBAC/MODBUS

Bbibop npoTokona obmeHa ana wuHTepdericos RS-
232C, RS-485. MODBUS wnn BHYTPEHHUW MpPOTOKON
APBAC

WHaukauus p:
na/Het

HaCTpOVIKa Haan4yna nHanKauunm gaBneHuns

En.nam. Q:
Fx/Mkan/MBT*y

Bbl6op eANHUL, U3MEpPEHUS SHEpPTrnn

3nmHUIn nepuog
¢ ga/mm no aa/mm

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

OTYETHbIN AeHb
1

Bbibop pathl
apxuBa

d)OpMMpOBaHMFI 3anmMcn  Mecsa4Horo

dunbTpaums:
nalnet

BkiloueHWe ycpeaHEeHUs MHAMUMPYEMOrO 3HayeHus
pacxoaa
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OkHO 0To6pa>|(aeTc9| npn YyCTaHOBJIEHHOM MoAyne

Hactponu
Ethgmet Ethernet (onumsa) nnbo npu  NOAKAOYEHUMM K
------------------- nHtepdeiicy USB 3G Moaema
: HacTpowikun :
Ethernet
e
MAC anpec VBB
XXXXXXXXXXXX
C6poc HacTpoek \ >
HacTtpowikn
Esc—Het J-Oa \ cetun (MBB)
\ v le
Hactpoiiku IP BB pyuHoit/DHCP
nojkn. kK cepsepy XXX XXX XXX XXX
@ Sk v
A 4 Macka cetun
Apapec cepBepa XXX XXX XXX XXX
Infoteplo.by f *
T l LLino3
I'IopT ans noaxn. XXX XXX XXX XXX
K cepBepy XXXXX f *
MopT gnsa nogkn.
kK BB XXXX
Hactpoiku I'Iepexo,q K HaCTpOVIKaM ceTun N3MEPUTENIbHO-
ceTu (MBB) BblUMCINTENBHOIO 6N10Ka

IP BB py4Hon/DHCP
XXX XXX XXX XXX

Bbibop pexwuma HacTpolku ceTu (Bpy4Hylo/4yepes
DHCP cepBep). YctaHoBka IP agpeca Bblumciutens
nMnpy py4YHOM HACTPOMKe

Macka cetun
XXX XXX. XXX. XXX

YcTaHOBKa Macku CETU Mpu py4YHOI HacTpolike

LLnto3
XXX XXX.XXX. XXX

YcTaHoBKa OCHOBHOTO LWJIO3a NPU PyYHOMN HacTponke

MopT ansa noakn.

YcTtaHoBKa nopTta nogkaw4yeHuss WMBB npu pydHom

k BB XXXXX Hac-rpof/] Ke
Aapec cepeepa Ap,peC cepBepa Anid aBTOMATU4eCKOro BKJ/IHOYEHUA
Infoteplo.by

CYéTUMKa B CUcrtemMy ANCTaHUMOHHOIO CHATUA AAHHbIX

MopT ansa nogxkn.
K cepBepy XXXXX

YcTaHoBKa nopTa Ang NoAK/IHYEHUS K cepBepy

C6poc HacTpoek
Esc-Het d-fa

C6pocC HacTpoeK Ha 3aBOACKME YCTaHOBKM

TeriocyeTynk
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Hactpoiku nsmeputenbHbIX KaHanos

avyi XXX

GB XXX XXX

ay2 XXX HomuHanbHbih gnameTp MMP n UM, BepxHui npeaen

Gs XXX.XXX n3MepeHus pacxoga G (KOppeKkuus HeaoCTynHa).

ay3 XXX

ava XXX

G117 XXX %

G1J XXX %

G21 X % BblbOp MMHMMaNbHOroO W MakKCMManbHOrO nopora, B

G2y XXX % COOTBETCTBUM C KOTOpPbIM OyayT pernctpupoBaTbCs
T > HC B paboTte Tensocuetumka, % ot GB. MI3MeHseTCs B

ggJ’ :)’::0//" npeaenax 30%-125% c AMCKpeTHOCTbiO B 1% Ans

2l G 1 0-10% c anckpeTHocTbio B 0,05% ans Gi.
G4T, % XXX
G4l , % XXX

Tun Bxogos G3,G4

YacToTHO-MMNYybCHbIE KaHanbl U3MepeHus pacxoaa
BB (3 n 4) KOHMWUrypupyloTCs B 3aBUCUMOCTM OT
BMAa BbIxogHOro curHana WM - Ha npuem curHana,
NPONOPUMOHANBHOIO TEKYLLEMY 3HAaYEHNIO 06 BEMHOIO
pacxoga (4acToTHbIA curHan oT WIM) wnm Ha npuem

HCTOTHBIE/MMNYNbCHYIE | cirHana, MPOMOPLMOHANIbHOr0 HakomnaeHHomy B UM
3HayeHnt obbema (MMNynbCHbIM curHan ot WUM).
YacTOTHO-MMNY/IbCHblE KaHalbl U3MepeHus pacxoaa
KOHMUIypupyrTCa Ha MNpUEeM CUrHana oA4HOro Buaa,
T.€. 6o oba yacToTHble, 160 06a MMNY/IbCHbIE.

G3s XXX | YeTaHOBKA MaKCMMaNbHOrO  pacxoda M 4acToThl,

Fmax3, [y XXXXX|  cooTBETCTBYIOLIEN MaKCUManbHOMy — pacxody Mpu

G4s XXX XXX ucnonb3oBaHum UM € 4YacTOTHbIM  BbIXOAHbIM

Fmax4, Ny XXXXXX CUrHasioMm.

G3B XXX XXX
Kv G3, nfm XXX.XX

G4B XXX XXX
Kv G4, nin XXX.Xx

YcTaHoBKa MakcMManbHOro pacxoja M Beca MMnysbca
npu wucnons3oBaHum WM € MMNYAbCHbIM BbIXOAHbLIM
CUrHanom.
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Tun TCM:  X.XXXX

YctaHOBKa Twuna
1.3910).

npumeHsembix TC (1.3850 uam

X-XX MA
x.x MMNa

OO N:

p max =

YcTaHOBKa Auana3oHa M3MepeHuss TOKOBOro CurHasna
ot AN «4-20 mA» 1 BepxHero npeaena mMMepeHus
aasneHus (0.0-2.5 MMa c warom 0.1 MMa).

PN gor, MMa  x.x

YcTaHOBKa  [OrOBOPHbIX  3HA4YeHW  JaBfeHus,
WHAMUMPYEMbIX B c/llydyae o06pbiBa WINM KOPOTKOMO
3aMblkaHus e AN (0.0 - 2.5 MMa ¢ warom 0.1 MMa).

KoHTponb nycton
Tpyobl G1: JA/HET

KoHTponb nycTton
Tpyobl G2: JA/HET

BktoyeHne/oTKIIOYEHUSS KOHTPONS MNyCToh Tpybbl B
nepBoM W BTOPOM KaHanax MW3MepeHus pacxoaa.
KoHTponb ocylwectengeTcs no curHany MNP

KoHTponb nuHun
B036. G1 OA/HET

KoHTponb nuHun
B036. G2 [OA/HET

BkntoyeHue/oTKkIoYeHns KOHTpONS NIVHUN
BO36yXAeHMsSs B NEpBOM WM  BTOPOM  KaHanax
n3MepeHusa pacxoga. KOHTpOSb OCYLIEeCTBASETCA Mo
curHany Mrpe

KoHTponb nycromn
Tpy6bl G3 AMA: OA/HET

KoHTponb nycToi
Tpy6bl G4 ANA: OA/HET

BkntoueHne KoOHTponss nycTton Tpybbl Ansi KaHanos
n3mepeHma pacxoga G3 un G4. KOHTponb MoOXeT
ocywectBnatecs no ANA (4-20 mMA) vnm DKM npwu
Hannuum OOMONHUTENbHbIX ONCKPETHbIX
BX040B/BbIX0A0B (0onums)

Otceyka G1 n G2
X.XX %

HacTtpoitka nopora B % oT GB, HWXE KOTOpPOro
06BEMHbIN pacxoa TEMJOHOCUTENS CUMTAETCA PaBHbIM
Hyno. W3MeHseTca B npegenax 0.00-2.00 % c
anckpeTtHocTbio B 0,05% .

HacTpoiika guckpeTHbIX BXOA40B/BLIXOA0B

OKHO

oTobpaxkaeTcs

npun  Hanndnnm  OONOJTHUTENbHbBIX  OAUCKPETHbIX

BX0A0B/BbIX0A40B (onums).

Kanan 1 HacTpoilka HasHa4eHus NepBOro ANMCKPETHOro KaHana
BX0[, (I/01). Bxoa/BbIXOA/OTKA
Bbibop napaMeTpa, KOHTPOJMPYEMOro AUCKPETHbLIM
KaHanom.
Bxon 1 n o
cMrHanMaaLus: py HacTpoWKe KaHana Ha Bx04, BapuaHThbl
NnpUMeHeHns:
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CurHanusauus - nogKnr4yeHmne AaTynkKa
3aTonnieHna Unm KOHUEBOro BbIK/KOYaTeENA (KOHTpOJ'Ib

OTKPbITUS asepu TenJIoNyHKTa, wkada
Tennocyétumka m T.m.)
Kontponb MNT G3 - KOHTponb nycron Tpybbl

YaCTOTHO-MMNYJ/IbCHOMO KaHana M3MepeHus pacxoja
G3 nocpeAcCTBOM MNOAK/IOYEHUS 3/1EKTPOKOHTAKTHOro
MaHoMeTpa. PasoMKHYyTbIN KOHTaKT Ha 3KM
cBuaeTenscTByet 06 OTCYyTCTBMM TEMIOHOCUTENs B
TpybonpoBoae.

HacTpoiika guckp.
BX00B/BbIXOA0B
- 4
Kanan 1
/ BXoAa
Bxon 2! Bxog 1
N KoHTponb MNT G4! CurHanusaumus|
Bxog 2 :on,u 1 :
curHanusaums ‘) Kowntpons MT G3]
Kanan 2
BXOf,

Mpn HacTporike KaHana Ha BbIXO4, BapuaHTbl
NMPUMEHEHUSA

@OpMVIpOBaHVIe ANCKPETHOIo CMrHana Ha BbiXxoae And
ynpaBneHns BHEWHWUMU YCTPOMCTBAMW CUTHanM3auunm
WIN WUCNOSIHUTENbHLIMM MexaHW3MaMu Mo OAHOMY M3
napamMeTpoB: pa3Huue pacxoaos mexnay
nogawowmMm u ob6patHbiM Tpy6onpoBoaamm,
Bo3Hukaowmx HC, Hanmumm TH, HC + TH,
TeKyweMy pacxoay, TeKywen Temneparype,
pa3HuUye TeMmnepaTtyp, MrHOoBeHHOW TenJ0BOM
MOLHOCTHN, NO rpaduky.

Kanan 2 HacTpolika Ha3HayeHMs BTOPOro AMCKPETHOro KaHana
BXO4, (I/02). Bxoa/BbiXoA/OTKA
Bbibop mnapameTpa, KOHTPONMPYEMOrO AUCKPETHbLIM
Bxoga 2 KaHanoM.
curHanusaumn Mpn HacTpolike KaHana Ha BXOA, BapWaHThI
NpUMEHEeHNA:
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CurHanusauus - nogKnr4yeHmne AaTynkKa
3aTonnieHna Unm KOHUEBOro BbIK/KOYaTeENA (KOHTpOJ'Ib

0, TKpbITUSA asepu TenaonyHkTa, wkada
Tennocyétumka m T.m.)
Kontponb MNT G4 - KOHTponb nycron Tpybebl

YaCTOTHO-MMMNYJ/IbCHOMO KaHana Mu3MepeHus pacxoja
G4 nocpeACTBOM MNOAK/IOYEHUS 3/1eEKTPOKOHTAKTHOro
MaHoMeTpa. PasoMKHYyTbIN KOHTaKT Ha 2JKM
cBuaeTenscTByet 06 OTCYyTCTBMM TEMIOHOCUTENs B
TpybonpoBoae.

Mpun HacTpoiike KaHana Ha BbIXOA, BapuaHThI
NpUMEHEHNS:

dopMUpoBaHME ANCKPETHOrO CUrHana Ha BbixoAe Ans
yrnpaBneHs BHEWHWMKU YCTPONCTBAMW CUFHanMsauum
AU UCNONHUTENbHLIMW MEXaHM3MaMu Mo OAHOMY W3
napaMeTpoB: pasHuue pacxonos Mexnay
nogawowmMm un ob6patHbiM Tpyb6bonposoaamm,
Bo3Hukawowmx HC, Hanmumm TH, HC + TH,
TekyweMy pacxoay, TeKyuwein TemnepaTtype,
pa3HuUe TeMmnepaTyp, MrHOBEHHOW TemnJ0BOM
MOLLHOCTH, NO rpaduky.

HacTpovika guckp.
BXO/10B/BbIXOA0B

@y
Kanan 1/2

BbIXOA,

KaHnan 1/2 koHTponb

no rpacmky
¢
H ™

/‘ KaHnan 1/2 koHTponb
GX >xxxxx MMy
3aaaHo Tovek: X

pepakT. rpacvk  ¢J KaHan 1/2 KoHTponb

o
) l ( TX > XXX.XX C
CeobogHas aveiika )
N x/x sapatb: ¢J

KaHan 1/2 koHTponb
#y

Px>xxx.xx  [kan/y KaHan 1/2 koHTpornb
ATX > XXX.XX °c

Bkn/Bbik xx:xx M BT
Cp Yt Nt C6 Bc
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HacTpoitku napameTpoB cucTeM

HacTpoika dakTnyeckoro Mecrta yCTaHOBKWU AaTYMKOB

Txa=x Txn=x°C

MaTtunkm notoka: notoka B cucrteme [BC-Uupkynaumsa. [Mogawowmii

G1=Mop G2=Luvpk| Tpy6onpoBsoa, LMPKYNSALUNOHHbIN Tpybonposog,
TpybonpoBoa X0104HOM BOAbI.

G o HacTpolika KaHanoB MW3MepeHMs pacxoja - WU3M
(u3mMepsiemoe) wmnu  nporp  (NporpamMMmpyemoe)
3HayeHne. B cnyyae ycTaHOBKM nporp MNOSBASETCA

Gn XXX

G nporp
G= XXX %
OKHO:

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

HacTpolika KaHanoB M3MepeHuUs TeMnepaTypbl — U3M

(n3mepsiemoe) wnam nporp  (nMporpaMMupyemoe)
T XXX 3HaueHue.

B cnyyae yCTaHOBKM U3M MOSIBNSETCSH OKHO:

T XXX T N3M
M3m. kaHan X

TO XXX B KOTOPOM MOXHO Mpu Heo6XoAMMOCTU W3MEHUTb
YCTQHOB/EHHbIA HOMEp WU3MepuTeNbHOro KaHana

Tr o TemnepaTypsbl.

B cnyyae ycTaHOBKM mporp NosiBASEeTCS OKHO:

Tx XXX
T nporp
T= XXX °C
B KOTOpPOM MO>XHO YCTaHOBUTb 3Ha4yeHune
TemnepaTypbl ot 0 go 150 °C c warom B 1°C.
HacTpoilka nporpaMMHOro 3HayeHus TeMmnepaTypsbl
xonopHou Boabl Ana 3umHero (Tx3) u netHero (Txn)

T« nporp nepmvoga (Hayano W OKOHYaHWE 3WMHero nepuoaa

ycTaHaBnmBaeTcs B «06wue HacTtponkm npubopa»,
CM. Bbllle), yCcTaHoBKa B AnanasoHe ot 0 go 50 °C c
waroM B 1 °C. ToNnbkKo Ang cxeM y4yeTa «OTKpbiTas»
U «IF'BC uMpKynsuumsa».

P XXX

P XXX

HacTpolika KaHanoB W3MepeHUsi [AaBNEHUS — U3M
(n3mepsiemoe) wam nporp  (nMporpaMMupyemoe)
3HauyeHue.

B cnyyae yCcTaHOBKW U3M MOSIBASETCSH OKHO:

P n3am

M3m. kaHan X
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PO XXX B KOTOPOM MOXHO Mpu HeobXxoaAMMOCTU W3MEHUTb
YCT@HOBNEHHbIA HOMEp WU3MepuTeNbHOro KaHana
Pr o AaBneHus.
B cnyyae ycTaHOBKM nporp NosiBASETCS OKHO:
Px XXX P nporp
P= x.x MlMa
B KOTOPOM MOXHO YCTaHOBWUTb 3Ha4YeHWe AaBfieHUs oT
0.1 no 2.5 Mla c warom B 0.1 MMa.
Bboi6Op MWHWMManbHOW pasHOCTM TemnepaTyp, B
atd,°C XXX COOTBETCTBMW C KOTOpoM byayT pernctpuposatbcs HC

B paboTe TensocyeTumka At<Atl. W3meHseTcs B
avanasoHe ot 2 go 30 °C ¢ auckpeTHocTbio 1°C.

Q=Q1/Q=Q1+Q2

OcTtaHos cyeTa npu BO3HWUKHOBEHUU HC

Ocraros: G1Gltsthetr|  (GT G At /At /neT). CM. MPUNOXEHWE E.

Cucrema: Brri/oTkn HacTpoiika OTKMAOYEeHUs  cuctembl, cM. n. 2.1.11
(BKI/OTKI).

Mlpn M2SM1. Bbibop dopMy bl pac4yeTa notpebsieHHoro
KonuyectBa Tenna (TONbKO AN CXeMbl Yy4yeTa

«OTKpbITasy) (Q=01+02 nnn Q=01) npn M2>M1

Pexum paboTbl
XXXXXXXX

Bbibop pexuma paboTbl CUCTEMbI ANA CXEM y4yeTa:
«OTkpbiTasa»: ABTO, OCHOBHOW, JIETO1(G1=0),
JNIETO2(G2=0) (cM. MPUNTOXEHUE K);

«McTouHuk»: UcTouHuk, P-NMogayva+oan.

Mameput. Kananb!
G1: XX t: XXX p: XXX

NHANKaLMSA NCNoNb3yeMbIX CUCTEMON M3MEPUTENbHbIX
KaHanoB TensocyeTymka (Koppekuus HeaocTynHa). B
c/yyae MCnosib30BaHWs NMPOrpaMMMUpyeMbIX 3HAYEHWUN
BMECTO COOTBETCTBYIOLLEro KaHana oTobpaxaercs
6ykBa «m».

CepsBuc
ObHyneHne apxmBa AaHHbIX W (MNK) MHTErpaTopos
npubopa. [Ona obHyneHus apxuBa u  (uaun)
WHTErpaTopoB HYXHO MNpu MNOMOLN KHOMKU <«BBOA»
Cepsuc 3alTM B COOTBETCTBYIOLLEE MEHIO:

OuncTnTb apxme
W MHTErpaTopbl

OuncTnTb apxms

nnn
M ABa pa3a HaXaTb KHOMKY <<CJ'IY)K66Ha$I>>.
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Cratyc

noaKnioYeHus
r--ET-aT;C——— OkHO oTObpaxaeTcsa npu YCTAaHOBNEHHOM Moayne
' noakmovenms Ethernet (onums) nnbo nNpu  NOAKIOYEHUMM K
=7

nHTepdercy USB 3G Mogema

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

MNoakn. K cetn
Link+ Inet+

Hanuune nnbo oTCcyTCTBME CBA3N:

SIM+(-): poctyn k SIM kapTe BbIMNOSIHEH UN HET;
PIN+(-): MNH-koA AOCTYNEH WU HET;

Net+(-): ceTb MO6UABLHOrO onepaTopa AOCTYMHa MU
HeT;

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

Link+(-): coeanHeHue 4epe3s
YCTQHOBJ/IEHO WM OTCYTCTBYET;
Inet+(-): poctyn k cetn Internet ycraHoBneH wnm
OTCYTCTBYET

moaynb Ethernet

Mogkn. k cepBepy
Con+ Aut+ Exch+

Hanunune nubo oTcyTCcTBME
infoteplo.by:

Con+(-): noakno4YeHne K CepBepy BbIMOJIHEHO WK
HeT;
Aut+(-):
WIN HET;
Exch+(-): BbIMoNHSAETCSS 0OMEH AAHHLIMW WU HET

CBA3M C CepBepoM

aBTopusauma C CepBEPOM nNnoATBEPXAEHA

USB mogem: y 6 o

curnan  xx dBm poBeHb cuMrHana 6ecnpoBoAHON CeTU

T kB: XXXXXX O6beM nepepaHHOW UM MNPUHATON  MHDOPMaLMK
{ kB: XXXXXX

Npn6opoM, BO3MOXHO O6HY/INUTb KHOMKOW «BBOA>»

MocnepHuii o6meH
XX/XX XXXXXX

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

Cneayowmii obmeH
XX/XX XXEXX:XX

Oata wn BpeMmsa cnepywouwero obmeHa
npubopa c cepeepom infoteplo.by

AAdHHbIMK

CrapToBaTtb 06MeH
NPUHYANTENBHO

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

7.4.3 Ons

BbIXoAa n3

pexunma paboThbl TensiocyeTumKa

«HacTpolkn» HeobxoaMMO, HaXoAsiCb B /IOBOM MEHI0, HaxaTb KHOMKY

«BbIXoA>.
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7.5 Onucanune pexuma «MoBepka»

7.5.1na Bxoma B pexuMm paboTbl Tennocdetumka «loBepka
WU3MEepUTENbHbIX KaHanoB» (MoBepka KaHasnoB M3MepeHus pacxoga Gl wm
G2), HeobxoaAMMO BOWTU B pexmMm «HacTpomku», 3aTeM MNpu MNOMOLUM
KHOMOK «BJZIEBO> WM «BMPAaBO> MEPENTU K OKHY:

INosepka
M3M. KaHarnoB

M HaXaTb KHOMKY «BXO0A4>, NP1 3TOM MOABUTCA OKHO:

Gl XXX.XXXXX M4
G2 XXX.XXXXX M4

Ona Hauvana HabnwogeHma HeobxoaAMMO nodaTb CUrHanN «CTapT»
(3aMKkHYTb KOHTakTbl XP2, cMm. puc. B.1, NMPUNIOXEHWE B), npu 3TOM
3KpaH 3aMuraeT, U Ha HeM 6yaeT MHAMUMPOBATbLCS CpeAHMW pacxon 3a
MHTepBan HabnwaeHus. NS OCTaHOBKW cyeTa Heob6XO0AMMO Pa3OMKHYTb
KOHTakTbl XP2. [pn Hayane noOBTOpPHOro HabnwaeHus npeabiaywmne
rnokasaHus 0bHYNSTCA aBTOMAaTUYECKN.

Ona Bbixoga w3 pexuma «[loBepka WUW3MepUTENbHbLIX KaHanoB»
HeobxoaAnMO HaxaTb KHOMKY «BbIXOAQ> .

7.5.2dna Bxoga B pexum paboTbl Tensocyetumka «loBepka»
(noBepka W3MepUTENBbHOro KaHajna KoJnyecTBa TennoTbl) Heobxoammo,
Haxoascb B N060OM MeHIo pexuma «Pabounin», oqHOBPEMEHHO HaXaTb
KHOMKK «cny»ebHasa» u «Bxoa>». [ns BbiIXxoAa M3 pexuMma noBepku
HeobxoauMmo, Haxopacb B nwboM  MeHo pexuma  «[loBepka»,
OQHOBPEMEHHO HaXaTb KHOMKU «cny)ebHasa» n «Bbixoa». MNopagok
nepexoAa Mexay okHamu pexuma «lNosepka» nsobpaxeH Ha puc. 7.4.

BHUMAHME ! lNpu Bxoae B MeH0 (CM. puc. 7.4):

CUCT. 1 TMosepka
Mopava

apXuB CTaTUCTUYECKUX AAHHbIX U UHTErpaTopbl O6HYJ'IFHOTC9|.

MpumeyaHusn:

1. Bpema noBepku (OAHOKpaTHOro HabnwaeHus) - 3TO WHTepBan
BPEMEHW MeXAy HayanoMm («CTapToM») W OKOH4YaHWEM («CTOMoM»)
cyeTa. Bpemsa nosepku yctaHaBnuBaeTcs B gnanasoHe ot 60 go 600 ¢
c waroMm B 4 c. lNpun cyeTe sKpaH BpeMeHW MOBEPKU MuraeTt, Mo
OKOHYaHMW cyeTa — OCTaHaBMBAETCH;

2. CxeMa MeHi pexunMa «lMoBepka» aHanornyHa pexmmy «Pabounin»;

3. B pexunme «lloBepka» yBeNMYEHO YUC/IO 3Havalmx paspaaosB nocne
3anaToun;
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4. na noBTopa

n3MepeHuna HeobxoanmMo OAHOBpPEMEHHO HaXaTb

KHOMKW «cnyxwebHaa» u «Bxoa». CYeT MHTErpaTopoB MpuU KaxoMm
crneayoLeM M3MepeHn HaUYMHAETCS C KHYIA»

5. KoHdburypauma cxem yuyeta, aBTOMaTMUECKM YCTaHaBMBAOLWAACA Mnpu

BxoAae B pexuMm «[lloBepka» B 3aBUCUMOCTU MCNOJIHEHUS

TensocyeTymka, npmeeaeHa B Tabnuue 7.1.

Tabnuua 7.1
NUcnonHeHne |[Cucrtema 1 |Cucrema 2 Cucrema 3 Cucrema 4
TOM-104M-4 |llogava [Mogaya Mogaya Pacxogomep
TOM-104M-3 |lMopava Nopaya Mopava -
TOM-104M-2 |llogayva Mogava - -
TOIM-104M-1 |lMopava - - -
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Cxema meHi0 pexuma «losepka»

Pexum «Paboumnn»

@+ |

Pexvm nosepku
Esc-Hetr ¢-[la
e
Bpewmsi noBepku
XXX C
v
YMeHblUeHne BpeMﬂ HOBepKM yBenuyeHue
XXX C
:i
.»| Bpems  wu:mm:icc CUCT. 1 MMosepka
2| Data Mu pammirr [ Momaua [P rroo e
v
=] |3Heprua Q 'kan
Apxus L1 X XXXXXXX TS—He—pr;ﬂ—Q— r_ﬂ); =
N XXXRXXXXX
Ownbkn Cunct N rS_He_pr;ﬂ_Q_ MBT*q |
: XXX
TG1T Y:MM I —
TGl Y:MM MowHocTb P
7 X.XXXXXXX [kan/y
Tnr Y:MM [ -
T atd 4:MM MotyHocTs P I
I : XXXXXXXX [k ]I
TTH smm { =
Tan H:MM rMOLLlHOCTb P |
I | |
XXXXXXXX  MBT
Tpab Y4:MM 1— T ______ 1
THap Y:MM
[ —— —— Macca M T
I-pI'I x.xxx Ma | X XXXXXXX
:pO X.Xxx MMa : /
______ i_ Maccosblilt pacxopa
G XXXXX T/
PasH. Temnepatyp
0,
tN-t0  xxx.xx°C O6uem v e
X XXXXXX
tr XxXx.xx °C
tO XXX.XX °C [T O6bemHbIit pacxoa
G XXXXX M3/Y
Puc. 7.4
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7.6 OnucaHue nHTepcecoB TeNNOCUYETYMKA

7.6.1 CunTbiBaHWE XpaHUMbIX BO BHYTPEHHEN NaMATU TernjocyeTymka
napamMeTpoB CUCTEMbl TenIOCHabXeHns W CTAaTUCTUYECKUX AAaHHbIX
(apxuBa) ocywectBnserca no  uHTepdericam  RS-232C  (kpome
Mmoandukaumn TOIM-104M-1), RS-485, USB unu Ethernet (onuuns)

7.6.2TMo wuHTepdency USB K TenjocY4ETYMKY MOAK/IOYaETCS
CTaHAapTHbIM HakonuTenb USB-Flash c dannosoin cuctemonn FAT32 ans
cuuTbiBaHMS anna cratuctmkn u3 npubopa. [ocne noakAoYeHUs
HakonuTens Ha skpaHe VBB oTobpaxaeTcs npurnaweHve K nepegauyun
OaAHHbIX.

CoxpaHuTtb daiin
CTaTUCTUKM

A

CoxpaHeHue chavina

A ¢

daiin cTaTUCTUKK r Owwnbka |
COXpaHeH lCOXpaHeHMﬂ doaPU'laJI
Puc. 7.5

Mo 3aBeplweHU0 Nepefayn HakonuTesnb OTKA4YaeTcsa oT VIBB un
noakntovaetcsa K K.

darin ctatucTmkm npubopa coxpaHsaeTcs B KOopHeByto nanky USB-
Flash B nanky TEM-104M. NocpeACTBOM MpOrpaMMbl YTEHUS CTaTUCTUKM
Stat10x cneayet oTKpbITb Gain M3 nanku C AaHHbIMKM BMaa XXXXXXXX-
YYYY-MM-DD@hh-mm-ss.104M1 (gna T3OM-104M-1) wunm  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 cuéTumk MoxeT 6biTb NOAKIOYEH K
cetn NHTepHeT nocpeacTsoM CTaHAapTHbIX, 3a4acTyto yxe
YCT@HOB/IEHHbIX B 34aHun, mogemoB DSL mnu XPON (onToBONMOKHO). B
3TOM cny4yae npubop B aBTOMATMUYECKOM pexume nepepaer TeKylme wm
apXuBHble aaHHble Ha cepBep COOO «APBAC» www.infoteplo.by.
Monb3oBaTtento AOCTYNeH MPOCMOTP BCEX AaHHbIX Tennocyértumka uepes
web-nHTepdeic nnn BHeWHeE NPUIOXEHME.

Ona >3Toro Heob6xoAMMO TMpPOWTU perucTpaumi Ha cante
www.infoteplo.by 1 aktusmposaTb dann asTopusauum npubopa.
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Moakntounte USB-Flash k TennocyeTtunky u coxpaHuTb daiin

aBTopusauunn.

CoxpaHuTb dann
CTaTUCTVKM

> CospgaTb ann

aBTOpM3aLMK

®darnn  asTOpu3auum

104M_XXXXXXXX:

, ®

CoxpaHeHue
davina

oy

daiin asTopusaumn r
coxpaHeH

Puc. 7.6

Owwnbka |

COXpaHeHus cba|7|naJ|

npubopa Ha cepBepe COOO <«APBAC»
coxpaHseTcs Ha USB-Flash B nanky TEM-104M_KEY wn wuMeeT Bupg

roe XXXXXXXX — cepuiHbIil HOMep TenaocyYéTymka.

7.6.4 MNpu noakatovYeHnn TennocHétumka K cet MIHTepHeT BO3MOXEH
TakXXe yAaneHHbI NPOCMOTP COCTOSHWUSA M yNpaBiieHne aBToOMaTUYeCKNUMHU
yepe3z cepep COOO <«APBAC». [Onsa
peanusaunm perynsatop TErnsI0BOW 3HEpPrum pos/mkeH 6biTb MOAK/IIOYEH K
Tennoc4éTUnKy no nHtepdency RS-485.

perynatopamu Temnepatypbl
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™

Cetb INTERNET nan
obnayHoe xpaHunmuie
(infoteplo.by)

and>x01d e T

®os -

JlokanbHan ceTb
(Ethernet)

000000 0CE

NB-10T/4G
' —— RS-485, RS-232 (ModBus)

ACKY3 — ABTOMaTtnsnposaHHasa
cucTema KOHTPONA U yyeTa
JHepropecypcos

USB —

MpoBoaHan ceTb

,,,,,,,,,, BecnpoBogHas cetb

J VBB TIM-104M

i; \ ysarh
33 [ - S USB-Flash
é ,” nnp
@ > PCM-05.05C
e :
*; ¥ »  TCNAK, TCNA

7.6.5Mo wuHTepdency RS-232C wunm RS-485 cumTbiBaHue
ocyLlecTBnaeTcs npu nomoLuu nporpamMmbl Stat10x ans
Windows 95/98/2000/XP/7/8/8.1/10. Ons cBsa3u Tennocyétumka c MK,
ajanTepoM nepeHoca JAaHHbIX WM KoHBepTepoM uHTepdencos (RS-
232C«+RS-485) ncnonbaytotcs curHansl RXD, TXD n GND.

7.6.6B cnydae, Koraa TENIOCYETUMK rnocTtaBnsieTcs C
YCTaHOBJ/IEHHbIM nepexoaHbIM kabenem (cm. KapTy 3aKkasa,
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MPUNOXEHWUE A), ans cunTbiBaHUA AaHHbIX N0 UHTepdeincy RS-232C B
MK HeobxoAnMMO NOAKAOYUTE K nepexofHoMmy kabento, msobpaxeHHoMmy
Ha pwuc. 7.7, HyNnb-MoAeMHbI Kabenb (CM. puc. 7.8).

MepexopHoi kabens RS-232C (TAOM-104 - AMA)

Pasbem DB 9-M Posetka HU-3
(Bunka) (k TennocyeTUNKy)
{ 1!
|3
Puc. 7.7
Hynb - mogeMHbIn kabenb RS-232C
Pasbem DB 9-F Pasbem DB 9-F
(po3seTka) (po3seTka)
5
)
0 ——|
®
® |
o2 |
" ®
o

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

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

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

O

OXCRONON®)
eIol® ®
WN -

O

Puc. 7.9

7.6.8Tlpn cunTbiBaHMM JdaHHbIX NO UHTepdelicy RS-485 ans
nogknyeHns  Tennocyétumka kK K gononHuTenbHo  TpebyeTtcs
KOHBepTep, npeobpasylowmn curHansl nHTepdenca RS-232C B RS-485 un
obpaTHo. PekoMeHAayeMbii KoHBepTep - KW485-01 c aBTOMaTtuyecku
NoACTpaMBaEeMoOn CKOpoCTbio UM dopmaTtoM. [na opraHu3aumm cetu
TennocyeTdnkoB Ha 6asze nocnegoBaTesibHOro wuHTepderica RS-485
HeobxoanMo Kkaxaomy npubopy MpUCBOUTb YHUKasibHbl CceTeBON appec
(cM. pexuMm «HacTtpoliku», n. 7.4.2).

7.6.9 CxeMa 2neKTpuyYeckux CoeaMHEHUn Mnpu opraHusaumm cetu
Tennocyetdnkos Ha 6asze nocneposaTenbHOro wuHTepderica RS-485
npueegeHa Ha puc. 7.10.

BHUMAHWE! MogkntoveHmne (oTknoveHne) TennocyéTtymka k MK gomkHo
NPON3BOAMTBLCS NP BbIKMOYEHHOM Tennocyétymke unm MK.

7.6.10 Nopsigok KOHMUIrypmpoBaHUS MoAeMa MNpu MOAK/IHOYEHUN €ero
K TennocyeTymky onucaH B MPUNOXEHUN WU.
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CxeMa anekTpuyeckux coeauHeH1n npu opraHnsaumum cetu

TOM-104 #1 TOM-104 #N OM-104 #99
s meae] oo L 1o meam] 1
(@] o O
y y X
\ - \
\ { £ \ r { £ N K KOHBEPTEPY UHTepdecos
I—E )".) ).") koHTpornnepy ACY u T.n. '

1. Cornacyiouiee conpotusneHne Rn yctaHaBnuBaeTcs B KpaHUX TOYKaX NIMHUA
CBSI3U U AOSMKHO GblTh paBHO BOJTHOBOMY COMPOTUBIEHUIO Kabensi.
2. OKpaH NUHUK CBA3MN 3a3eMIsieTcs B O4HOWN U3 KpaHNX TOYeK.

Puc. 7.10
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8 MAPKUPOBKA U NNMTOMBUPOBAHUE
MapKnpoBKa COCTaBHbIX YacTel TernnoCHETUMKA AO0/HKHA COXPaHATbLCA
B TeYeHMe BCero cpoka cnyxbbl TensocyeTymka.
Ha nepeaHen naHenn UBB HaHeceHbI:
—  HauMMeHOBaHWe U ycnoBHOe 0603HaYeHWe TENNOCHETUNKA;

—  3HaK yTBEpPXAEHMS TUMa rocyaapcrea, B KOTOpoe MocCTaBAsieTcs
OaHHbIM TEN0CYETUMK;

— AManasoH  UM3MepeHuWss  TemnepaTypbl  TernjoHocuTenss B
nogatwem n obpatHom Tpybonposoae;

—  AwanasoH M3MepeHMs pa3HOCTM TeMnepaTypbl TENJIOHOCUTENS;
—  knacc tennocyetumka no CTb NOCT P 51649, CTb EN 1434-1;
—  HanpsbkeHue M YacToTa UCTOYHWKA NUTaHUS;

— noTtpebnsiemMas MOLWHOCTb;

—  CTeneHb 3aluThl.

Ha 6okoBoi cTeHke VBB 3akpenneHa nacnopTHas Tabnuuka, Ha
KOTOPOM yKa3aH 3aBOACKO HOMEp TensocyeTymnKa.

TennocyeTumk gBnsgeTcd I'IpVI60pOM KOMMEpYECKOro y4yeta, B CBA3U C
3TUM BCE ero COCTaBHble YacTu AOJIKHbI 6bITb 0I'IJ'IOM6VIDOBaHbI.

Mpu BbINyCcKe C MpeanpuaTUA-U3rOTOBUTENA COCTaBHble 4acTu
TennocyeTunKa AoMKHbI MMeTb oMby OTK 1 nnoMby rocrnoseputens.

[Mpn ycTaHoOBKe, rnocne BbIMNOJIHEHUS MOHTAaXHbIX pa60T, TEMNOCHETHUK
MoxeT 6bITb OI'IJ'IOM6VIpOBaH npeacraBuTenaMmn opraHoB TenjioHaA3opa.
Mpn 3TOM MOryT 6bITb OI'IJ'IOM6MpOBaHbI cnegyrouime coCtaBHble 4acTu
TENIOCHETUNKA !

- nne
- un;
- TC Ha TpybonpoBogae;
- kopnyc VBB.

PekoMeHayeMble cnocobbl NIOMbMpoBaHuUsl NpMBeAEHb! Ha puc. 8.1.

BHMMAHUE!!! B cnyyae HapylweHUa unuM HeCaHKLMOHUPOBAHHOMO
CHATUSA nnom6 npeanpuUaTUS-U3roToBmTenNs noTpebutenamu,
TEeNnoCYEeTYMK He cumTaeTcsa npubopom KOMMeEepYeckoro ydeTta, a
npeanpusTUe-u3roToBUTENbL  CHUMaeT ¢ cebs rapaHTuHbIe
obsasarenbcTea.
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Mpumepbl nnoMmouposanus MNP

TpybonpoBoae

Puc. 8.1
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9 TEXHUWHECKOE OBCITYXXUBAHUE

CneuuansHoro TeXHWYEeCKoro 06CNyXMBaHMA B npouecce
3KCyaTaumm TenocYeTumnK He Tpebyer.

TexHu4yeckoe 06CNyXuBaHME COCTaBHbIX YacTel TernsjocyeTymka
MPOM3BOANTCS B COOTBETCTBUM C UX IKCMAyaTaUMOHHOW AOKYMEHTaumen.

PekomeHayeTCca nNpoBOAUTL NEPUOAMYECKUI BU3YyaNbHbIX OCMOTP C
uenbio KOHTpons paborocnocobHoCTM TennocyeTumka, cobnogeHns
yCNOBMI  3KCnayaTauuun, OTCYTCTBUS  MEXaHMYECKUX MOBPEeXAEHUN
COCTaBHbIX YacTel npnbopa n Hannuuns naomb.

Mpyv HanMuMM B TEMIOHOCUTENE B3BECel UM BO3MOXHOCTM BbiMadeHUs
ocaaka, Tpyby MMP Heob6x0AMMO NMEPUOANYUYECKN MPOMbIBATb C LIESIbI0 ero
yCTpaHeHus.

Mepes oTnpaBkoW npubopa Ha MOBEPKY WM PEMOHT Heo6Xxoammo
nocne AEMOHTaXa OYMCTUTb BHYTPEHHWI KaHan T[NP OT OTN0XeHUN,
obpasylowmxcs B npouecce 3KchnayaTauumn. CHSTME  OTJIOXKEHWIA
Heo6X0AMMO NMPOBOAUTL MPW MOMOLLM BETOLLM, CMOYEHHOW B BoZJe.

3anpewaeTca MNpPUMMEHEHMEe OCTpbIX W pexywux npeaMeTos Ans
OYUCTKWN BHYTpeHHero kaHana [MrP.

Mo Mepe HEOBXOAMMOCTM PEKOMEHAYETCA OUMILATb COCTaBHbIE YacTu
TEnaocyYeTYMKa npu NOMOLLN CYXOW MAN CMOUYEHHOW B BOJE BETOLLM.

3amMeHa npepnoxpaHutenen WBB TennocyeTuMka OCYLWECTBNSAETCS B
cneyrowem nopsiake:

] OTKNHOYNUTb TEMJTOCHETUYNK OT CETU NUTAHUA,

e OTBMHTUTb BWHTbl Ha BEpPXHEW KpbIWKE U CHATb ee (Bug
TennocyeTuymKka CO CHSATON BEepXHel KpbIWKOW NpuBeaeH Ha
puc. B.1 n puc. B.2);

J CHATb KPbIWKY NpeaoxpaHntTenda n maBnedb €ro npuv noMouum
NMVHLUETA;

e YCTaHOBMTb HOBbI NPefOXPaAHUTENDb;
e  YCTAQHOBUTb KPbIWKY NPesoXpaHnTens;
e  YCTaGHOBMWTb BEPXHIOIO KPbILWKY N 3aKPYTUTb BUHTHI.

3amMeHa npepoxpaHutenen WM npous3BoanTCS B COOTBETCTBUU C UX
3KCMnyaTauMOHHON AOKYMEHTaUMeN.
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10 BOSMOXHbIE HEUCINTPABHOCTU U METObl YCTPAHEHUA

HanMmeHoBaHue
HEeUCNpaBHOCTH,

BeposTHasi npu4MHa Cnoco6 ycTtpaHeHus
BHeELUHue
nposiBIeHUnA
Mpw BKAOYEHUN Meperopen npeaoxpaHnTenb 3aMeHUTb
oTCyTCTBYET CETEeBOro NUTaHus; npeaoxpaHuTenb

nHdopMauusa Ha
XKW Bbluncnutens

O6pebiB ceTeBoro kabens

3aMeHUTb CeTeBoOM
Kabenb

OTcyTcTBYET
M3MepeHue pacxoaa
M Tenna npwu

He cobniopgaetcs nonsapHOCTb
NoAKJIOYEHUS BbIBOAOB
(cuMrHanbHbIX UK

MpoBepuTb COOTBETCTBUE
noakntodeHus MrP k BB

ABMXyLeMcs B036y>xaeHus) mexay MNP n (puc. B.2, puc. B.3).
TennoHocuTene MBB.

Mnoxoe 3azemneHue MrP nnun MpoBepuTb 3a3eMsieHne

mn

[MpocaunBaHue TensioHocuUTeNS | YCTPaHUTb NpocavymBaHue
MpounssoanTcs yepes 3anopHy apMaTtypy TennoHocuTens

oTcyeT 0bbeMa
TEenIoHOCUTENS NMpuU
HENoABMXKHOM
TensioHocuTene

[a3oBble Ny3bipu B
TennoHocuTene

Hanuune anekTpuyeckoro Toka
B Tpybonposoae

MpuHAaTb Mepbl NO
yCTPaHEeHUIO ra3oBblX
ny3bIpbKOB B
TennoHocuTene

yCTpaH UTb UCTOYHUK TOKa

HeT nsmepeHuns
TeMmnepaTtypbl

O6pbIB NMMHUKN CBSI3U MeXay
TC n BB

HewncnpaseH unu He
noakntoyeH TC k UBB

YCcTpaHuTb 06pbiB

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

HeT namepeHuns
hasneHuns

O6pbIB NMHUWN CBSI3U MeXay
ana v NBb

HewuncnpaseH unu He
noakntodeH A4 k UBb

YCcTpaHuTb 06pbiB

MpoBepuTb NpPaBUILHOCTb
noakntoveduns N4 (puc.
B.2, puc. B.3).

B cnyyae, ecnn HeucnpaBHOCTb YCTPaHWTb He yAanochb, Heobxoanmo

obpatntbCca B

CEepBUCHbIN

LeHTp

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

npeanpnaTna-m3roTtoBnUTeENA C
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11 ycnoBua XPAHEHUA U TPAHCINTOPTUPOBAHUA

TennocyeTumk cneayeTr XpaHuTb B CYXOM W BEHTUIMPYEMOM
nomewieHnn npu Temnepatype oT 5 go 40°C, OTHOCUTENbHOM BJI@XXHOCTU
00 95% npu Temnepatype 25°C.

N3MepuTenbHble npeobpasoBaTenn XpaHATCA B COOTBETCTBUM C UX
3KCMyaTauMOHHON AOKYMEHTauMen.

TpaHCcnopTMpOBaHWe TenjocyeTyMKka MpPOU3BOAUTCA JNO6bIM  BUAOM
TpaHcrnopTa (aBMaUMOHHBIM - B OTarnJMBaeMblX TepMeTU3NPOBAHHbIX
OTCeKax CaMOJIeTOB) C 3aMTON OT aTMOCHEPHbIX 0CaAKOB.

Mocne TpaHCNOpTUpPOBaHUS TMpU  OTpULATENbHbIX TeMnepaTypax
BCKPbITME SLLMKOB MOXHO MPOU3BOAUTb TOJSIbKO MOC/E BbIAEPXKM UX B
TeyeHnn 24 4yacos B OTanJIMBaeMoOM NMOMELLEHUNN.

Mpn TpaHCNOPTMPOBKE TEMIOCYETYNMKM LOSDKHbI 3aKpenasTbCs BO
nsbexaHne NnageHun n coyaapeHun.

12 NOBEPKA

TennocyeTunk noanexut obssaTtenbHON rocyAapCTBEHHONM MOBEPKE B
cnepyrowmx cnyvasx:

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

e Mepuoauyeckass NnoBepka — MO WUCTEYEHMUIO MEXMNOBEPOYHOro
WHTepBana;

MoBepka  TennocyeTuMka  AOJXKHa npoBOANTCS B opraHax
rocyaapCTBEHHOM METPONIOrM4Yeckon cnyxbbl wmnm nabopatopusax,
aKKpeauToBaHHbIX OpraHamu FocctaHaapTa.

Mpu cpaye TensocYETYMKA B PEMOHT, MOBEPKY MacrnopT AOJXKeH
HaXOAMUTbCS C TEMIOCYETUNKOM.

MNosepka TennocyeTynkos TOM-104M npoBOAUTCH B COOTBETCTBUM
c «Tennocyetunkn TOM-104. Metoauka nosepku, MPB MI1.1419-2004».
MNocnepoBaTenbHOCTb  AEWCTBMI B pexmme paboTbl  TenaocyeTymka
«lMoBepka» onucaHa B n. 7.5.

MeXnoBepouHblli WHTepBaa TEMJ0CYETYMKOB MNpu  BbiNyCcKe U3
npou3BOACTBa — 4 roga, Npy NEpNOANYECKON noBepke — 2 roaa.
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13 TAPAHTUU U3TOTOBUTENA

MpeanpuaTMe-n3rotToBUTENb rapaHTupyeTt COOTBETCTBME
Tennocyetumka TpeboBaHmamM TY PB  100082152.001-2004 npwm
cobnogeHun notpebuteneM  ycnoBuMii  TPAHCMOPTUMPOBKM, MOHTaxa,
3KCnayaTaumm.

[apaHTMM pacnpoCTPaHSATCS TOJIbKO Ha TEMJIOCYETUMK, Y KOTOPOro He
HapyLleHbl NAOM6bl NPeanpuaTUA-U3roToBUTENS.

TennocyeTumk, y KOTOPOro BO BPEMS rapaHTUIiiHOro cpoka 6yaet
06HApY)XEHO HEeCOOTBETCTBME CBOMM TEXHUYECKUM XapaKTepucTUMKam,
PEMOHTUPYETCA NPeanpUATUEM-U3TOTOBUTENEM UMW 3aMEHSETCA APYIUM.

B TOoM cnyuae, ecnu npoBedeHWE TapaHTUIHbLIX PEMOHTHbIX paboT
BIMAET  HA  METPOJSIONMYECKME  XapaKTepWUCTMKKM,  TemnocyYeTUnK
BO3BpaLlaeTcs NoTpebuTento co CBUAETENLCTBOM O MOBEPKE.

Mo BonpocaM FapaHTMVIHOFO 06CJ'IY)KVIBaHVIﬂ cnepyer 06paLL|,aTbC9| B
CepBMCHbIVI LUEHTP NpeanpuaTnua-mn3rotoBuUTenNA:

Pecnybnuka Benapycb

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

otgen npogax: Ten. (017) 517-17-89, Ten./cpakc (017) 517-17-31
e-mail: info@arvas.by, web: http://www.arvas.by

CepBUCHbIN LeHTp: I. MuHck, B. Xopyxen, 32A
aucnetyep: Ten. (017) 358-23-96, chakc (017) 337-10-27,
M06. +375-44-555-36-49
pemoHT: Ten. (017) 517-17-93
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NPUNOXEHUE A
KapTa 3aka3sa Tennocyetumka

KapTta 3aka3a N° TensocyeTymnka TOM-104M -
3aKa3umk:

(HanMeHoBaHWe NpeanpuaTUs, agpec, TenedoH/dakc)

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

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

n3MeputenbHolM ( -Mn) npeobpasosaTtenem (-IMm) pacxoga ansa 3 U 4 KaHanoB He
KOMIMJIEKTyeTCH;

BCEIO (BapuaHT N0 yMONYaHWio MOA4Y€PKHYT):

Konuuectso komnnektos (nap) TCHM , 8vHa Lnorp (85/120/210) MM
Konunyectso oanHOuUHbIX TCIM , BAvHa Lnorp (85/120/210) MM
MNepexoaHoi kabenb AN NOAKIOYEHNUS

nHTepderica RS-232C (TOM-104 - AMNL) (aa/Her)

Kabenb noakntoueHnss USB-Flash HakonuTens (ga)

Hanwnuune ncroyHmnka nutanuna N4 (ga)

Hanunune moayns Ethernet (za/Her)

Hanuune fononHUTeNbHbIX AUCKPETHbLIX BXOAOB/BbIXOA0B (4a/HeT)

KoMnnekTaums y310M MOHTaXHbIM (4a/HerT)

KoMnnekTauns KOMMAeKTOM MOHTaXHbIX YacTel: Npoknaaku

napoHUTOBble, MOHTaXxHble dnaHubl, 60NTbl, WNNNLKN, rankn (ga/HeT)

KoMmnnekraums NnpsiMONMHENHbIMU yYacTKaMu (4a/HeT)

KomnnekTauns kabenem noakntoyeHna (4a/HeT):

Kabenb noaxntoveHust MNP (curHanbHbIn) wT., anunHa L (2/5/10/30) M
Kabenb noaxntoveHus MNP (Bo36yxaeHwe) wT., anvHa L (2/5/10/30) M
Kabenb nogkntoueHus TCIM wT., anunHa L (2/5/10/30) M

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

HanmeHoBaHue cxeM yCTaHOBKMU

CxeMa yCcTaHOBKM NMpumeuyaHue

Cucrema 1

Cucrema 2

Cucrema 3

Cucrema 4

Konnyectso npmbopos LUT.
MpuMeyaHuna

JomxkHocTb, ©.1.0. 1 M0o6. Ten. 3akasumnka
Mo KapTe 3aKa3a Ha npeanpuatun-m3rotoBuTesie CoCTaBndeTCcA CI'IeLlVICbVIKaLlVIﬂ 3aKasa
Tennocyetumka. OnucaHue CﬂeLlM(bVIKaLlMVI npuBeAeHO B MNacnopTe Ha TenioC4YETYnK
APBC.746967.039.400M TC.
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NPUNOXEHUE B
MabapuTHble, ycTaHOBO4YHbIE U NpUCOeANHUTENbHbIE pa3Mepbl

FabapuTHble pa3mepbl MBB ncnonHenmns TOM-104M-1

Puc. b.1
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YcTaHoBoO4YHble pa3mepbl BB ncnonHeHunsa ToM-104M-1

159

25

a0

144

Puc. 6.2
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[abapuTHblE N yCTaHOBOYHbIe pa3mepbl BB ncnonHerns TOM-104M-2
(3, 4), MecTo HaHeceHUs KJielMa noBepuTens

o5 168+0,3
@5

180
195+0,3
204

MecTo HaHeceHuns
KnerMa noseputens

Puc.b.3
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[[@abaputHble, yCTaHOBOYHbIE U NPUCOeAMHUTENBHBbIE pa3mepsbl [P

£ i |
ORE)
GRS
L Amax
YcnoBHoe PazMmep, MM
o6o3HaueHne | DN L hmax h Amax D D: d n
MNPM-25 25 155+2 232 174 115 | 115 85 14 4
nen-32 32 | 21083 254 187 | 180 | 135 | 100 | 18 | 4
MNPM-40 40 21013 252,5 180 160 | 145 | 110 18 4
MPM-50 50 | 210%% 265 185 | 180 | 160 | 125 | 18 | 4
MNPM-80 80 242715 298 200 204 | 195 | 160 18 8
Mnpr-100 100 23013 315 200 232 | 230 | 190 22 8
MPM-150 150 3004 398 248 300 | 300 | 250 26 8

Puc.b.4
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MabapuTHble, yCTaHOBOYHbIE U NPUCOEAMHUTENBHBbIE pa3mepsl [PINM

>
©
£
=
1
o
e A4
L
YcnoBHoe Pazmep, MM
o603HauyeHune DN L hmax I W Amax D
MPMAM-15 15 10142 246 138 114 108 85
MPMM-25 25 10142 246 138 114 108 85
MPMAM-32 32 10142 246 138 114 108 85
MPMM-40 40 10142 246 138 114 108 85
MPMM-50 50 10142 246 138 114 108 85
MPMM-80 80 18042 278 138 114 140 125
Puc.B.5
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NPUNOXEHUE B
Cxema aneKTpnyecKkmx NoAKMoYeHUA TennocHETUnKa

Bua TennocyeTymka Co CHATOW BEPXHEN KPLILLKOW UCMonHeHns TOM-
104M-4

A
P
A
P

@@
@

20000 K}
Bocoo IS

Xs3 I xs4

T[22 [I]1]1
-4 [+ -]
FINL | FN2 | 101 | I

1113
A oo B

} HAN
0 |Ro4s5t |

=

£ = =M= ==
R e S L e,
DD\ DD\ D2 2ND DR DD / C‘:)

T3] [Tal3]ali]2]3l4lt]2]3]4]1]2 120102
mpr e [ T4 [ Tes [ Tee [
o Lom | T ] @ [ T3 [MO

% K. ICL [|@0|  [akp. TCA ||@e
*.TC || @°| |3 TC5 ||@e

#. 1C3 [|@0] |34 TC6 ||@e
T LT T T T T
G| 1 \ \ \ \ \ [ [

068660 @@@@@@@@@@@@@@@@éé@@%

Puc. B.1
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CxeMa aneKkTpruyYecKnx CoeqMHEHNN TENNOCYETYMNKA UCNOSTHEHUS TOM-
104M-1

J g

¢

®<[\‘;‘\E+\- + [ - EE[ATon]B ] Etemet R I Ut | @
[k[a] FIN v [klo]l Rs4gs ] MO}ZlyJ'Ib Wifi %\cnmsm | | Bnsi-05n2508 \%
s o — ——
@@@@@@@@@@@@@@@@@@ @@@@
1‘?‘312341234.‘:’1234”2%Bm 11213
7ﬂﬂ1P H U] S AP N|L|PE
on | | T0f 1oz W1 2 [ace6. ||| Eesr ()
<:]

Tl R
TC1 TC2

Puc. B.2
MpumeyaHue:

1. MNogknioyeHne [aTyYMKOB [AaBEeHWs MPOM3BOAUTCA B COOTBETCTBUM CO
CXEMOW BHELUHWX 3MEKTPUYECKMX COEOMHEHWA, TNPUBEOEHHONW B UX
3KCNNyaTauuoHHOW AokyMeHTauuu. MNpumep TUNOBOW CXeMbl MOAKMHOYEHMS
AaTynka OaBreHusl ¢ TOKOBbIM BbIxoAoM 4-20 mA npuBeaeH Ha puc. B.3a;
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CxeMa aneKTpruYecKnx CoeqMHEHNN TENNOCHETYMNKA UCNONTHEHUS TOM-
104M-2(3,4)

& L
11271712 PITT2TI 72737 BRL

1]
+ - [+ -+ - [+ [-TAJcoMB |~ EBE
01 | 1/02 |RS-485_1 |RS-232_

|

s

FINL | FIN2 | 1/ =
@ i!@@!@@!@@@!@l@ SELS ===
TC4 TCS TC6
Mnata
aHanoroson 1 1 b
06paboTku E t t E t t E t t
+ -+ -
nnP1 P2 T T AnPrP2
1CTI'2H.‘3 1CTF2H.‘3 {;X‘ !T ,‘,X !T 7‘7 X! ffzﬂ) Mﬁ% | 810‘362. slo:‘;ﬁz_
eeclece peapdocod 2¢| @aloc)
] ]
e P e S
+ - + -
t t t
Y AEER
TC1 TC2 TC3

mn1 | | nn2

Puc. B.3
MNpumeyaHue:

1. TMoaknoyeHe OaTyYMKOB AaBreHMs1 NPOU3BOAUTCS B COOTBETCTBMM CO CXEMOWN
BHELLUHMX 3NEKTPUYECKNX COeAMHEHUN, NPUBEOEHHON B UX 3KCMNiyaTalMOHHOMN
JokymMeHTauun. Mpumep TUNOBOW CXeMbl MOAKMIOYEHUS AaTyvka OaBreHus C
TOKOBbIM BbIxogom 4-20 mA npuBeaeH Ha puc. B.3a;

2. YactHb cniyyan nogkntodeHns M1 n UMN2 k kananam G3 (F/N1) n G4 (FIN2)
npuBeneH Ha puc. B.4 (PCM-05.05C). MNpu nogkmoveHun UM gpyrux Tunos
BHMMAaTENbHO U3y4MTe MX SKCMyaTauuoHHY AOKYMEHTaLUMIO.

3. B Tennocyétumke ucnonHeHns TOM-104M-2 He nopkntodatoTcsa uenn UM1,
nnz, TC5, TC6

4. B tennoc4étynke ncnonHenns TOM-104M-3 He nogkntovatotcs uenn MMNP2
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MNogkntoyeHne AaT4YMKoB AaBreHns

CIREs] IR

OVA 3 | AWA 4
OVLO 1 | OVA 2

2 Q@@

MUTAHWE ona H]HD>

g

Puc B.3a

BHUMAHMUE!!! B Tennocuyétunke ycTaHOBMEH BCTPOEHHbIA WUCTOYHUK MUTaHUS C
3alMTON OT KOPOTKOrO 3aMblkaHuWs AN AaTYnkoB  M3ObITOMHOTO [aBneHus.
Moakno4eHnss BHELLHEro CTOYHMKa NUTaHnsa He TpebyeTtca. Ana paboTbl AaTymKoB
n36bITOYHOrO AaBneHus nepeknodatens SAL gomkeH OblTb YCTAaHOBIEH B BEPXHEE
nonoxenue (nutanue UL BKMOYEHO).
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Cxema aneKkTpuyeckux coegmHeHunn npu nogknioveHmm PCM-05.05C

I3
A Lo

[
\
02 | RS-485_1

PCM-05.05C PCM-05.05C

NG NN
D LS | | (N

ux COX
—

NG NN
D LS | | (|

Puc. B.4
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B Tennocyetunke npegycMoTpeHa BO3MOXHOCTb nogktoueHns UM kak
c yactoTtHbIM (F), Tak u ¢ nmnynbcHbiM (N) BbIXOAHLIM curHasnoMm. lNepea
noakayeHnem Heobxoammo npasBuibHO CcKoHburypuposate WM n
NMpou3BEeCcTU COOTBETCTBYOLWME YCTaHOBKM B VIBB TensocuyeTumka.

YctaHoBkM B criyyae koHdurypupoBaHus PCM-05.05C Ha 4yacTOTHbIN
BbIXOOHOW cuUrHan (pekomeHayeTcs)

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

. Twn Bxopos G3,G4
YCTaHOBUTb YaCTOTHbIV TN BXxodoB G3 u G4 4acToTHBIE
YCTaHOBUTb MaKCMMaribHbI pacxos paBHbIM S3B 3 XXX
MakKcuManbHoMy pacxogy PCM-05.05C Maxs, 4 00X

G4B XXX XXX
YcTtaHoBUTb YacToTy Fmax3 = Fmax4 = 20000y, Fmax4, Ly XXXXXX

YctaHoBku PCM-05.05C (cm. nacnopt PCM-05.05C)
C nomowbio gxxamnepoB XT1, XT2 yctaHoBuTb TMn | axamnep XT1 — OFF (cHAaT)

AVNCKPETHOrO BbIX0AA — «CYXOW KOHTAKT» oxamnep XT2 — OFF (cHsT)
C nomowbto gxamnepa F/N ycraHoBuTb nxamnep F/N (none XP4)
YaCTOTHbIM TUN BbIXOAHOIO CUrHana pacxogoMepa — OFF (cHsT)

C nomouwbio axamnepa XT5 OoTKNOUYNTL KOHTPOSb

oxamnep XTS5 - 23
JINHUM BbIXOAHOIO CUrHasaa pacxogomepa

YcTaHoBKM B criydae koHgurypupoBaHms PCM-05.05C Ha nmnynbCHbIN
BbIXOOHOW cuUrHan

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

y . G3u G4 Tun BxopoB G3,G4

CTaHOBWTb UMMYbCHBIN TUA BX0A0B G3 1 MMy TIBGCHBIS
YCTaHOBUTb MaKCMMasbHbI PAcXOA PaBHbIM G3B XXX XXX
MakcuManbHoMy pacxogy PCM-05.05C Kv G3, N XXX.XX
YCTaHOBUTbL BEC UMMYJIbCA, PaBHbIi Becy Gas XXX XXX
MMnNynbca, ycTaHoBAeHHOMYy B PCM-05.05C Kv G4, i/ xxx.xx

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

C nomouwbto gxamnepos XT1, XT2 ycraHoBuTb TN | axamnep XT1 — OFF (cHAT)
AVNCKPETHOrO BbIX0Aa — «CYXOW KOHTaKT» noxamnep XT2 — OFF (cHAT)

C I'IOMOLLl,b}OvLI.)KaMI'Iepa F/N ycTtaHoBUTb mxamnep F/N (none XP4)
MMMYJIbCHbIA TUMN BbIXOAHOIO CUrHana

— ON (ycraHoBneH)
pacxogomepa

C nomowbio gxamnepa XT5 OTKNOUNTL KOHTPOIb
JIMHWN BbIXOAHOrO CUrHana pacxoAoMepa

oxamnep XT5 - 23
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NPUNOXEHUE I
CxeMbl MeHI0 pexuma «Pabouni»

Cxema MeHto pexunma «Pabounin» gns cxembl yyeta « PACXOLOMEP V»

CUCTEMA N
Pacxogomep V
¢
O6bem V me
X XXXXXX
O6BbemHbIN pacxon,
G X.XXXX MY
Tpab Y:MM
THap 4Y:MM
TTH Y:MM
Tan Y:MM
Bpems B ownbke
Tnt Y:MM
ApxuB VA
TG1T Y:MM
TG Y:MM

Owunbkn Cuct N

Puc. .1
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Cxema MeHIo pexunma «Paboumny ansi cxembl y4eTa
«PACXOOOMEP M»

CNCTEMA N
Pacxogomep M
o]
Macca M T
X XXXXXX \
MaccoBbI pacxog,
G XXXXX T/
Apxus \
O6bem V m®
/ X XXXXXX
Owwmbkn Cuct N I
O6beMHbIN pacxop
| G xxox My
T.G1? Y:MM /
T:G J/ Y:MM TeMnepaTypa
\ t xxx.xx °C
Bpewms B owwmnbke o _/_ __
TnT Y:MM r,[l,aBneHme '
\\ :p X.xxx MMa ll
PH 4MM I ——Tpa6 4:MM
on H-MM THap Y:MM
Puc. .2
Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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Cxema meHto pexunma «Pabounn» ans cxembl ydeta «MAITMCTPAIb»

CUCTEMA N
Maructpanb
Yy (Shépra G MBT- |
OHeprusi Q Tkan L 000X |
X 3000000x [~J3neprus @ rox |
Apxus : X XXXXXXX ll
R
MouwHocte P
Owwnbkn Cwuect N XX.XXxX [Kan/y
—= L Mowrocrs P~ |
: MM xx.300cx MBT !
TG Y:MM l____L____
[ Mowrocts P~ |
Bpewmsi B owwmnbke XX XXXX [/ '
TnT Y4:MM l____I____l
T \ - Macca M T
TH 4:MM X XXXXXX
Tan Y:MM 7
\ MaccoBbIi pacxoq
Tpab I, G XXXXX T/4
THap Y:MM /
O6bem V me
o _& _ X XXXXXX
:-ﬂasneHme :
P f)g(X_MIIa_ i O6beMHbIN pacxon
—1G XXXXX M4
Temnepatypa
t XXX.XX °C
Puc. .3
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Cxema MeHto pexuma «Pabounin» anga cxem yveta «[NMOOAYAY,

«OBPATKA», «XONOO»

CNCTEMA N
Mopava (O6patka,Xonon)

ApxuB
Owwunbkn Cuct N
/
TG1T Y:MM
TGV Y:MM
[
Tnt 4:MM
T:atd Y:MM
|
TTH Y:MM
Tan 4:MM
\
Tpab Y:MM
THap Y:MM
N N
I-pI'I x.xxx MMa |
IpO X.Xxx MMa

V

OHeprusa Q MNkan
X XXXXXXX

PasH. Temnepatyp
tNt0  xxx.xx °C

________
\ |-SHeprva rox |
L ———— |<xxxxI

I-QH(;JI'VIH Q MBT*y

X XXXXXXX

l___“____l

MowHoctb P

XX.XXxX [kan/y

XX.XXXX MBT

| o ]

\

rMOLLlHOCTb P
XX.XXXX O/

l____]____l

Macca M T
X XXXXXXX

/

MaccoBbIli pacxog
G X.XXXX T/Y

VA

O6bem V M

X XXXXXX

tr XXX.XX °C

tO XXX.XX °C

O6bemHbIN pacxon

G

X.XXXX M4

Puc. .4
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Cxema MeHto pexuma «Pabounin» gna cxembl yueta « TYINTMKOBAA MBC»

ApxvB
Ownbkn  Cuct N
/
T.GT Y:MM
[
Tnt Y:MM
T: atd Y:MM
[
TTH Y:MM
Tan Y:MM
\
Tpab Y:MM
THap Y4:MM
—_——_— N
I-pr xxxx MMa |
:px X.Xxx MlMa :
_______ N
PasH. Temnepartyp
tr-tx  xxx.xx °C

80

CNCTEMA N
TynukoBasi 'BC
« Y
OHeprua Q Tkan MBheprus Q rox !
XXX [Nem L v ssnryyy |
Queprvss Q MBt*y L —1)
I X XXXXXXX
| bty |
MowHocTte P
XX.XXXX [Kan/y
N —————
rMOLLl,HOCTb P |
XX XXXX MBTI
P oy
rMOLLl,HOCTI: P |
N XXXXXX TR/ :
——-—==-
Macca M T
X XXXXXX
/
MaccoBbIi pacxoq
G XXXXX T/M
/
O6bem V m®
X XXXXXX
O6beMmHbIN pacxos
G XXXXX MY
tr XXX.XX °C
tx XXX.XX °C
Puc. .5
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Cxema MeHio pexuma «Pabouunin» gns cxembl ydeta «[OOMNMNTKA HCO» u

«NOANMATKA NCTOYHNKA»
CUCTEMA N
Mognutka HCO (Moan.
NCTOYHMKA)
Y
OHeprua Q Tkan JI-SHeprvm Q Ox :
XXX [N apmus @ MBreg X
Apxus : XXOOKXXX
MowHoctb P
Owwunbkn Cunct N XX.XXxX [kan/y
=N ___
/ rMOLLI,HOCTb P I
TGT 4'MM : XX.XXXX MBT:
"Mowrocts P~ )
[ XX.XXXX O/ !
TnT Y:MM l———\—————l
T: atd Y:MM
T Macca M T
TTH Yy:MM X XXXXXX
Tan Y4:MM i
\ MaccoBbin pacxog
G XXXXX T/M
Tpab Y:MM v
THap Y:MM O6bem V e
XXXXXXX
I-pO x.xxx MMa |
Ipx x.xxx MMa ! O6beMHbIN pacxon
R 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 MeHK pexunma «Pabouunn» ansa cxembl ydyeta «[MMOOJAYA+P»

CUCTEMA N
Mopava+P
Y
OHeprims Q Tkan | ™ f———=——=——
XXXXXXXX [~ ra"'_eFier‘ 9 _”JPK
Apxvs [Sheprus Q MBr+y X
N XXX |
————<===
Owubkn Cuct N MouyHocTts P
XXXXXx Tkani | _ _ _ _ _ |
'IVIOI.LI,HOCTb P
L AVl MmBr!
TG1T Y:MM rMOUJ,HOCTI: P [T
TGl Y:MM l XX XXXX FLI,)K/q I
[ i
TnT Y:MM Macca M T
T:atd Y:MM X XXXXXX
T I
TTH Y:MM Macca MO T
Tan Y:MM XXXXXXX
Y /A
Tpab Y:MM Gl XXXXX T/4
THap Y4:MM GO XXXXX T/
______ /
o™ XxxxMra ! ObtemVll
:pO x.xxx MMa XXX
Pa3H. Temnepatyp O6vem VO M3
tNt0  xxx.xx °C X.XXXXXX
tr xxxxx °C | |GM  xxxxx M
tO xxxxx °C | GO xxxxx M4
Puc. .7
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Cxema MeHto pexnma «Pabouniny gna cxembl ydeta « TEMJIO/XONOO»

CUCTEMA N
Tenno/Xonoa
\/
OHeprua QT kan
Apxus il | EY—c—
X XXXXXXXX
Owunbkn Cuct N
MowHocTb P
XX.XXXX [kan/u
Tal 1 4Y:MM X
T:atd x Y:MM Macca Mt T
TGV T l-rIMM X XXXXXX
: : .
- ’q.MM Macca Mx T
TGT v H:MM X XXXXXX
: . |
TSt — G X.XXXX T/
T
TTH Y:MM /
TnT Y:MM _
A Ob6bem VT M
Thap T dMm ] X.XXXXXX
e "ZQM O6bem VX M
Tpab RHYLY X XXXXXX
Ton Bl G XXXXX MoIY
prE T ;.xxx_M_l‘lg:
P2__ xxx il M~ t1 XXX.XX °C
0,
PasH. Temnepatyp | [ XXx.Xx °C
t1-t2 XXX.XX °C
Puc. .8

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.
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Cxema MeHo pexnma «Pabounny ans cxembl yyeta « OTKPbITAA»

CWUCTEMA N OCH./NETO1/NETO2

OrtkpbiTas
¥y
h ________
OHeprua Q  kan rSHeprvm o x|
Apxus XXXXXXXX o=l ————— —
OHeprua Q MBT*y X
: X XXROXX |
Owwmbkn CucrN| T T T T—— ——
MowHocte P | _ _ _ _ _ _ _ _
XX XXXX [kan/y IMou.lHoch P :
e ——— MB:
Bpewms B peBepce MotuHocTs P R
Tpes 4IMM | xx00x Tkl ll
I - -‘ ______
TG1*T 4:MM Macca Mn T
TGV 4:Mm X XXXXXX
T
Tnr H:MM Macla MO T
T.atd : Y:MM XXX
TTH Y:Mm I
Tan MM Ghn XXXXX T/M
GO XXXXX T/M
Tpab Y:MM 7
THap MM O6bem VI m°
= i e —— | XXXXXXX
[aenenve | 7
X i.xxx_M_I'Ia_ ) Obvem VO M3
[oS—————— XXXXXXX
p x.xxx Mra |
IlpO X.XXX Ml'lal GM  xxxxx M4
_____ I~ GO XXxXxx M4
40 xxx.xx °C | —
tx XXX.XX °C tn XXX.XX °C
tO XXX.XX °C
Puc. .9

84  Teriocuerunk TIM-104M. PykoBOACTBO 110 SKCi/lyaraum.



Cxema meHto pexunma «Pabounn» ans cxembl yyeta «BC

LIMPKYNSALMSA»
CUCTEMA N
BC umpkynaums
)
OHeprusi Q  Tkan
Apxus B X XXXXXXX
Owwnbkn Cuct N
TG1T Y:MM
/
TnT Y:MM
T.atl Y4:MM
TTH Y:MM
Tan Y:MM
T
Tpab Y:MM
THap Y:MM
MHasnerne |
Ip3 xxoxx MMa !
= 2 <!
:-pl x.xxx MMa :
P2_ _ xoxMMa )
t1-t3 XXX.XX
t2-t3 XXX.XX -
Temnepatypa
t3 XXX.xx °C
Puc. .10

Ira_He_prEn_Q_ T _:

L X000
OHeprusi Q MBr+y - ——
: XXO00XKX |
MouHocTe P

XX.Xxxx [kan/y

—_—t - |
I-MomHocn; P MB_T]
XX XXXX K/ :_
_____ -——

Macca M1

T

X XXXXXX

1

Macca M2

X XXXXXX

T

Gl XXXXX T4
G2 XXXXX T4

I
O6bem V1

X XXXXXX

M3

Ob6bem V2

X XXXXXX

M3

Gl xxxxx MMy
G2 xxxxx MM

t1 XXX.XX °C
2 XXX.XX °C
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Cxema MeHIo pexnma «Pabounny ansa cxemol yyeta « MICTOYHUKY,
pexum paboTbl — « ICTOUYHUKY

CWCTEMA N
McTounuk
@y
= OHeprua Q kan I'S_He_pr;ﬂ_Q_ rox |
XXXXRXXKX |~ | L XXOOXKKX ]I
ApxuB — {uepmn Q MBru F
I XXXXXXXX
e =1
Ownbkn Cuct N MouuHocTe P
XXXXXX TKanM b — - — [
Mownocte P
N o I
TEG U H:MM MVowpocts P K MBT
TG{ H:MMm XX.XXXX Ty
/ [ P |
TnT Y:MM Macca MnN T
T.atl Y:MM XXXXXXX
I 1
TTH Y:MM Macca MO T
Tan Y:MM X.XXXXXX
I |
Tpab Y:MM Macca Mn T
THap Y:MM X.XXXXXX
[C===— - - I
I,ElaBneHme | Gn XXXXX T4
lp|'| X.Xxx MMa | GO XXXXX T4
T T T T 7
:-pl'l x.xxx MMa : MaccosblIii pacxon
lpO X.xxx MMa I Gn XXXXX T/Y
______ ~— .
trt0  xxx.xx °C OGbem VI m’
tn XXx.xx °C XXXXXXX
tn XXX.XX °C O6bem VO w3
to XXX.Xx °C X.XXXXXX
OB6beMHbIl pacxo, 3
Gn x.xxx’; Mslf' NGM xoooo wo HOOBEM Vi . xxxx“ix
GO xxxxx My :
Pnc. .11

86
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CxeMa MeHlo pexuma «Pabounn» ansa cxembl yyeta «MCTOYHUK>»,
pexum pabotbl — «P-Mogayva+Moan.»

CUCTEMA N
P-Mopava + Moan.
2!
OHeprna Q  Tkan
) VPRIV TRAT -y
X XXXXXXXX lSneprus @ rox |
I 5 = L_———— KXXXX I
ApxvuB OHeprua Q MBT*y - iy |
l XXXXXXXX
I 2200
Ownbkn  Cuct N Mouocte P
XX.XXXX [kan/y
_ _Mowpocrs P~ |
TG 1T Y:MM MowrocTs P Il\_/lB_T]
TG YMM | X000 T
/ —— — — -—— —
Tnt Y:MM Macca MIN T
T:atd Y:MM XXXXXXX
I 1
T . Macca MO T
Tan Y:MM XXXXXXX
T
! } Macca Mn T
1"36 H:MM X XXXXXX
Hap Y:MM T
o _\___ Gn XXXXX T4
I-p xxxx MMa | GO XXXXX T4
IpO x.xxx MMa =
| t—- MaccoBbiit pacxog
PaaH. Temneparyp Gn § XXXXX T/
0,
tr-t0  xxx.xx °C OBvem Vi e
tn XXX.XX °C X XXXXXX
0
0 Xxxx C O6em VO
O6beMmHbIN pacxoa X XXXXXX
G xxxxx My -
NGM  xxxxx M |{O6bemvn M8
GO X.XXXX MMy X XXXXXX
Puc. .12
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Cxema meHto pexunma «Pabounn» ans cxembl ydeta «HCO»

CUCTEMA N
HCO

/ OHeprist Q Tkan

XXXXXXXXX
Apxus !

[Oneprus Q K fe)
! XXXXXXXX

I.Céueprw;l Q MBt*y !

|

/

MowHocTs P
XX.XXXX [kan/y

Ownbkn  Cuct N

\

——t el |
MMowocts P :"1’302‘ MBr,
XX.XXxX [/
/ ]
TG 1T : I —
T:G MM Macca MI T
G{ Y:MM XXO0OKK
I T
T!"T MM Macca MO T
T.at ”-M'M XXXXXXX
TtH Y:MM l
Tan GMM Macca Mn T
I XXXXXXX
Tpab Y:MM I
THap Y:MM Gn XXXXX T/4
e ——— GO XXXXX T/4
:'D,asneume : ]
lp_x - _X ﬁXiMn_a =1 MaccoBbiii pacxop
rpﬁ T o Mia ! Gn XXXXX T/
:pO X.xxx MMa /
————— == O6bem VIl W’
M40 xxxxx °C XXXXXXX
tx XXX.XX °C
O6LemVO M
tn XXX.Xx °C X.XXXXXX
t0 XXX.XX °C
06bem Vn m
OGbemHblit pacxon | | 3 XXXXXXX
Gn oxpoox My | JGM XXxxx My
GO XXXXX M4
Puc. .13
88
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Cxema MeHio pexuma «Pabounn» ons cxembl ydeta « Temnepatypa»

CUCTEMA N
Temnepatypa
V
Temnepatypa
t XXX.xx °C \
Tpab Y:MM
THap Y:MM
TTH Y4:MM
Tan Y:MM
ApxuB /

Owwnbkn Cuct N

Puc. .14
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NMPUNOXEHMWE O
Cxembl MeHIo pexuma «Hactponku»

Cxema MeHto «HaCTp0|7|KM N3MepPUTENIbHbIX KaHarnoB» pexnma
«HacTtpounkn»

HacTpoitku
W3M. KaHamnoB

G

Otceuka G1 1 G2 vi XK
XXX % L—"|ce XXxxxx [ 1611 XXX %
Gl XXX %
KoHTponb nuHm
B036. G2 [JA/HET ny2 XXX
Z Gs XXX.XXX
KoHTponb nuHum <
8036. G1 [IAHET G2t XXX %
— G2y XXX %
KoHTponb nyctoit .
Tpy6Ll G4 AN AA/HET Tun Bxopos G3,G4
L YaCTOTHbIE/MMIYNbCHbIE
KoHTpons nycroi 7T T
Tpy6bl G3 }le/lﬂl: OAHET nv3 XX
KowTpons nycroit Av4 XXX
Tpy6bi G2: IAHET L b
T G38 XXX XXX | [G3B XXX.XXX
KoHTpons nyctoi Fmax3, [y xxxxxx [ [Kv G3, il xxx.xx
Tpybbl G1: JAHET I
{ G3?T XXX %
P4 por, MMa  x.x G3y XXX %
v/ N\
\ G4s XXX XXX | [G4B XXX XXX
avna. X-XX MA Fmax4, Ty xxxxxx| |Kv G4, nfu - Xxx.xx
pmax = xxMMa /
........... N, G4t XXX %
MapameTpsl G4l XXX %
P ~ Tun TCM:  X.xxxx
P1 por, MMMa XN
Aot X anaz: X-XX MA
pmax = xxMMa
Puc. A.1
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Cxema MeHI0 pexvma «HacTponkn» ang cxembl y4yeta
«PACXOOOMEP V»

MapameTtpbl Cuct. N
Pacxogomep V

'
G mam/npor
P

= XXX%

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

Puc. 4.2

Cxema MeHI pexuma «HacTponkm» anga cxembl y4eTta
«PACXOOOMEP M»

MapameTpbl Cuct. N
Pacxopomep M

V
G nam/nporp

= XXX% \

T nam/nporp
M3m. kaHan: X
T= xxx °C
N3veput. kaHanbl
G:ix tx p: X
\ P nam/nporp
M3m. kanan: X
OcTtaHoB: XXX P= x.x MMa
Cucrema: XXX
Puc. 4.3
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Cxema meHto pexvma «Hactponkm» ans cxembl ydeta « MATUCTPATb»

MapameTpbl Cuct. N

Maructpanb
o
G nam/nporp
= XXx% \
T nam/nporp
M3m. kaHan: X
T= xxx °C
M3mepuT. kaHanbl
G:x tXx p: X
P nam/nporp
N3m. kaHan: X
P= X.Xx MlMa
OcTaHoB: XXX
Cuctema: XXX
Puc. 0.4
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Cxema MeHto pexnma «Hactpoinkm» ans cxembl ydeta «[MMOOAYA» n
«OBPATKA»

MapameTpbl Cuct. N

Mopava(O6patka)
1
G nam/nporp
= XXX%
™ nam/nporp
Mam. kaHan: X
TN = xxx °C
\
TO nam/nporp
M3m. kaHan: X
WN3mepuT. kaHanb! TO = xxx °C
G:ix XX Pp:xx l
\ PM nam/nporp
- M3m. kaHan: X
OcTaHoB: XXX PM = x.x MMa
Cucrema: XXX /
\ . PO nam/nporp
atd,°C XXX W3m. kawHan: X
PO = x.x MMa
Puc. 1.5
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CxeMa MeHlo pexumMa «HacTporkn» ans cxembl yyeta «TYMNUKOBASA
rBC»

MapameTpbl Cuct. N
Tynukosasi F/BC

“y

G nam/nporp

G= XXX%
Tr nam/nporp
M3m. kanHan: X
Tr= xxx °C
M3mepuT. kKaHanbl Tx \MsM/nporp
Gix txx  prxx MN3Mm. kaHan: X
\ Tx = xxx °C
[
OcTaHoB: XXX Pr nam/nporp
Cucrema: XXX M3m. kaHarn: X
\ Pr= x.x MMa
atd, °C XXX VA
Px nam/nporp
M3m. kaHan: X
Px = x.X MlMa
Puc. 0.6
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Cxema MeHo pexnma «Hactporkuny ans cxembl yyeta «[MOOAMNTKA
HCO» n «MNOAMNTKA MCTOYHUKA»

MapameTpbl Cuct. N
Moanutka HCO(ncTovHuka)

V
G nam/nporp
G= XXX% \
TO nam/nporp
M3m. kaHan: X
TO = xxx °C
M?MepI{IT. KaHaJ'.IbI TX \|/|3|v|/np0rp
Gix txx prxx N3M. kaHan: X
\ Tx = xxx °C
OcTaHoB: XXX /
Cuctema: XXX PO uam/nporp
M3m. kaHan: X
\ PO = x.x MMa
/
0,
atd,°C XXX Px nusm/nporp
M3m. kanan: X
Px = x.x MlMa
Puc. A.7
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Cxema MeHI pexnma «HacTtponkmn» anga cxembl ydeta «[TOOAYA+P»

MapameTpbl Cuct. N

Mopava+P
V
Gn nam/nporp
GlMN= XXX%
GO 3M/npo
MamepuT. kaHanbl GO= o n)?x;so
G:ixx txx p:xx
/ T nam/nporp
OcTaHoB: XXX Nsm. kanan: X
Cuctema: XXX TN = xxx °C
\ TO nam/nporp
0,
atd, °C XXX Mam. kaHan: X
TO = xxx °C
P nam/nporp
N3m. kaHan: X
PO nam/nporp | PN= x.x MMa
M3m. kaHan: X
PO = x.x MIMa
Puc. 4.8
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Cxema meHo pexuma «Hactponkny ans cxembl yyeta « OTKPBITAA»

MapameTpbl Cuct. N

OTkpbITas
V
GrIl nam/nporp =
GN= XXX %
N3amepuT. KaHanbl GO n3m/nporp
G:xx tI XXX p: XXX GO= XXX %
Pexuvm paboTbl T n3m/nporp
XXXXXXXX M3Mm. kaHan: X
/ = xxx °C
Mpn M2>M1: \
Q=01/Q=0Q1+Q2 TO nam/nporp
Wam. kaHan: X
l TO = xxx °C
OcTtaHoB: XXX
Cuctema: XXX
\ Tx uam/nporp
At °C XXX Mam. kaHan: X
' Txa=x Txn=x°C
PM nam/nporp
Px n3m/nporp Mam. kaHan: X
M3m. kaHan: X PIM = x.x MlMa
Px = x.x MlMa
PO nam/nporp
N3m. kaHan: X
PO = x.x MMa
Puc. 4.9
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Cxema wMeHO pexuma «HacTtponkm» pgna cxembl ydeta «IBC
LNPKYITALUNA»

MapameTpbl Cuct. N
MBC umpkynsauus

]

[aTtumkun notoka:
G1=xxx G2=xxX

MN3mepuT. kaHanbl \

G: XXt XXX Pr XXX Gl nam/nporp
/ Gl= XXX %
OcTaHoB: XXX \
Cucrema: XXX
[ G2 uam/nporp
= 0,
P3 uam/nporp G2= XXX %
M3m. kaHan: X
P3 = x.x MlMa
T1 nam/nporp
\ Mam. kaHan: X
P2 uam/nporp Tl= xxx °C
M3m. kaHan: X /
P2 = x.x MMa T2 nam/nporp
N3m. kaHan: X
P1 uam/nporp T2 = xxx °C
M3m. kanan: X T3 ASMINpOTD
P1= x.x MlMa .
M3m. kanan: X
Txa=x Txn=x°C

Puc. .10
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Cxema meHo pexuma «Hactponkny ans cxembl yyeta « MCTOYHNK»

MapameTpbl Cuct. N
McTouHnK
o
Gl nam/nporp
Gll= XXX%
GO nam/nporp
GO= XXX%
AN
MamepuT. kaHarnbl Gn uam/nporp
G: XXX T XXX P: XXX Gn= XXX%
™ nam/nporp
M3m. kanan: X
TN = xxx °C
OcraHoB: XXX
Cucrema: XXX
\ TO nam/nporp
~ M3m. kaHan: X
atd,°C XXX TO = xxx °C
/
\ Tn uam/nporp
Pn uam/nporp M3m. kaHan: X
WN3m. kaHan: X Tn= xxx °C
Pn= x.x MMa
PN nam/nporp
M3m. kaHan: X
PO~ wawinporp | Ipq” ) MiMa
M3m. kanan: X
PO = x.x MlMa
Puc. .11
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Cxema MeHIo pexnma «Hactponkn» ans cxembl yyeta «P-INogayva+loan.»

MapameTpsl Cuct. N
P-Mopava + Moan.

-
Gn uam/nporp
GlN= XXX%
MamepuT. KaHanbl gg_ “3M/”p0|'§>
G XXX tXX p:XX = = XXx%
Gn n3m/nporp
Gn= XXX%
OcTaHoB: XXX
Cuctema: XXX ™ MSMIPOTp
Mam. kaHan: X
Tn= xxx °C
atd,°C XXX

TO nam/nporp

M3m. kaHan: X
\ TO = xxx °C

PO nsm/nporp PN uam/nporp

W3m. kaHan: Xt Wam. kaHan: X

PO = x.x MMNa PM = x.X MMa
Puc. A.12

BHUMAHUE!!! MNpu pexxume paboTbl P-Nogava+ogn. kaHanbl
n3MepeHnst TemnepaTypbl U AaBMeHNs1 B TpyOONpoBoae NOAMNUTKA He
MCMNOJb3YIKOTCA.
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Cxema MeHIo pexnma «HacTponku» ansa cxembl yyeta «Xonog»

MapameTtpbl Cuct. N

Xonopg
2!
G nam/nporp
= XXX%
Tn nam/nporp
MamepuT. kaHanbl MN3m. kaHan: X
G:x XX pIxx T = xxx °C
\
TO nam/nporp
M3m. kaHan: X
OcTaHoB: XXX TO = xxx °C
Cucrtema: XXX l
PN nam/nporp
M3m. kaHan: X
PM = x.x MlMa
[aTumk noToka:
MOOAYA/OBPATKA /
PO nam/nporp
\ N3m. kaHan: X
PO = x.x MlMa
atd, °C XXX
Puc. .13
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Cxema MeHIo pexnma «Hactponkn» ansa cxembl yyeta « Tenno/Xonog»

Mapametpbl Cuct.N
Tenno/Xonopn
g
Gt nam/nporp
Gt= XXX%
Gx nam/nporp
M3mepuT. kaHanbl Gx= XXX%
G:xx tixx p:xx
/ T1 nam/nporp
M3m. kaHan: X
OcraHos: XXX T1= xxx °C
Cuctema: XXX |
T2 nam/nporp
Mam. kaHan: X
T2= xxx °C
[aTtumk noToka: /
MOOAYA/OBPATKA P1 nam/nporp
M3m. kaHan: X
\ P1= x.x MMNa
4td,°C xxx L P2 nam/nporp
M3m. kaHan: X
P2 = x.x MMa
Puc. .14
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Cxema meHI0 pexunma «HacTtponkn» ana cxembl ydeta «HCO»

MapameTpbl Cuct. N
HCO

@y

Gn nam/nporp
Gl= XXX%0 L
MamepuT. KaHanbl / GO nam/nporp
GI XXX XXX P: XXX GO= XXX%
/ Gn nam/nporp
OcTtaHoB: XXX Gn= XXX%
Cuctema: XXX
I T nam/nporp
4t °C XXX M3m. kaHan: X
TN = xxx °C
Px uam/nporp TO nam/nporp
W3m. kaHan: X N3m. kaHan: X
Px = x.Xx MMa TO = xxx_°C
PO nam/nporp Tx Mslv!/nporp
. M3m. kaHan: X
N3m. kaHan: X [ Tx = oo
PO = xxMMa | |PMN nam/nporp X= XXX
Mam. kaHan: X
PM = x.x MMa
Puc. .15
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MapameTpebl

Cucer.
Temnepatypa

N

-

T
T=

M3m. kaHan: X

nam/nporp

xxx °C

C

M3amepuT. kaHanbl
G: tx p: X

Cxema MeHIo pexunma «HacTtponkm» ans cxembl yyeta « Temnepartypa»

OcTaHoB:
Cuctema:

XXX
XXX

<

Puc. 116
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NMPUNOXEHMUE E

Mopsaok pa6oTbl UHTErpaTOPOB TensocyeT4YnKa

Tabnuua E.1
[ § Bo3Mo>kHble koM6uHauum HC n TH, Mopsipok pa6oTbl
% § BO3HMKalLMe B CUCTEME y4yeTa UHTEerpaTopos npu6opa E g
: e 538
57 2> ol
S § TH | AT Gl GT At 2| = . . TGl | TGT | Tatl| uBB E: E‘ ©
5 S|z & & FE 25
E‘ Q| O F| K| K| F 5
HeT | HeT HeT HeT HeT + - + | +| - - - - - - -
HeT | HeT HeT ecTb HeT - - + | -0 - - - + - G 2
HeT | HeT | ecTb ecTb HeT - SO S I B - - Gl, Gt 1,2
HeT HeT ecTb ecTb ecTb - - + - - - + - - AGtty G" 1,2,3
HeT | HeT HeT HeT ecTb - - + | - - - - - + Atd 3
HeT | HeT ecTb HeT ecTb - E N N N + - - Gl, Atd 1,3
HeT | HeT ecTb HeT HeT - - + | -0 - - + - - Gl 1
- HeT | HeT HeT ecTb ecTb - EO B I - + - GT, At 2,3
g» HeT | ecTb HeT HeT HeT - - + - - + - - - nt 5
‘6 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
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 - R I I I S - - - T.H. xxxx 4
ecTb | ectb HeT HeT HeT - - + | - - |+ - - - T.H. xxxx 4
ecTb | ecTb | Her HeT ectb - SO N R R S - - - | T-H. xxxx 4
HeT | HeT HeT HeT HeT + -+ +] -] - - - - - -
HeT | HeT HeT ecTb HeT - + |+ | - - - + - G 2
HeT | HeT ecTb ecTb HeT - + |+ -] -] - + - - Gl, Gt 1,2
HeT | HeT ecTb ecTb ecTb - -+ | - - - - - + AGtt’ Gt 1,2,3
HeT | HeT HeT HeT ecTb - S e e N - - Atd 3
HeT | HeT ecTb HeT ecTb - e N N + - Gl, Atd 1,3
g | ver | ver | ecms HeT Het - + |+ - -] -] + - Gl 1
HeT | HeT HeT ecTb ecTb - e N N - - + GT, Atd 2,3
HeT | ecTb HeT HeT HeT - -+ - - - - nr 5
HeT | ecTb HeT HeT ecTb - -+ - - - - - nT 5
ecTb | HeT HeT HeT HeT - - + | - |+ - - - T.H. xxxx 4
ecTb | Her 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
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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 - - - | T-H. xxxx 4
€eCTb | eCTb HeT HeT ecTb - - + - - + - - - T.H. xxxx 4
Het | Her HeT HeT HeT + - + | + - - - - - - -
HeT | Her HeT ecTb HeT + -+ |+ - - - - - GT 2
HeT | HeT | ecTb ectb HeT + |-+ +] -] - - - - Gl, GT 1,2
HeT | Her ecTb ecTb ecTb + S T B - - - ftll’ GT, 1,2,3
HeT | Her HeT HeT ecTb + S B I - - - Atd 3
HeT | HeT | ecTb HeT ectb + |-+ +] -] - - - - Gl, Atd 1,3
HeT | Her ecTb HeT HeT + S B I - - - Gl 1
HeT | HeT | HeT ectb ectb + |-+ +] -] - - - - 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 OTKJYEHUN NUTaHUS UHTerpaTop Tpab ocTaHaBAMBaETCs, NOC/E BKIOYEHWUS pacCUUTbIBAETCs BpeMsi 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

HacTpoiika mogema
MNepen Tem, Kak noOAKIOYaTb MOAEM K TENJIOCHETUUKY, €ro
HeobxoaAMMO HacTpouTb. [ns 3TOoro MoaeMm noakayaetrcs K K n
3anyckaeTtcsa nporpamMma <«HacTtpoika Mogema> (MCnonHsembln dann

«ModemConfig.exe»). BHewHW’i BuMA nNporpaMmbl nNpuBeAéH Ha
puc. N.1.
»HacTpoiia MmoaemMa v2.02 =10l x|

| =) nopr: [comi

9600

MogknYnTECA

OTCaed HHATEEH

ABTo-HacTpoika
AETONOOHATHE!

1| sB.

1.5 R obotics
Fafele] o)

Sinnens S35

=
puc. N.1
Onsa nopkntoveHns Heobxoammo ykaszatb COM nopT, K KOTOpOMY
NoAK/0YEH HacTpaneaeMbIi MoaeMm, 7 HaxaTb KHOMKY
«MoAKNIOUYNTBLCS ».
B nporpamme npeaycMoTpeHa onuums aBTOMaTMYeCcKoro

KOHMUIypMpoBaHUS «ABTOMaTUM4yeckasn HacTpouka» (kHOMKM
«U.S.Robotics>», «Acorp», «Siemens TC35») ans pasnyHbIX
npousBoauTenen MoaemoB. B pexuMme aBTOMaTUYeCKOM HACTPOMKM
BbINOJIHAIOTCA cneaytowme AT KOMaHAbI:

AT&FO0 - 3arpy3ka ctangapTHoro npodguns 0;

ATSO0=Xx - YCcTaHOBKa pexuMa aBToNoAHATUSA TpybKu;

ATEO - OTKkNO4YEeHME NOKaNbHOro 3Xa B KOMaHAHOM pexXnMe;
ATF1 - OTKNO4YEeHME 3Xa B pexume nepeaadun AaHHbIX;

ATYO - Boibop npodumnsa 0 kak No yMoa4aHuio;

AT&WO - 3anucb HOBOro npoduss B SHEProHeE3aBUCUMYO NaMSTb.
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BHumaHue: Habop AT koMaHA y pasHbiX NPOM3BOAMTENEN MOXET OTNMYaTbCsA B
CBSI3M C OTCyTCTBMEM 06Llero ctaHgapTa. [JaHHbin Habop KomaHnA npuBenéH Ansi
MOLEMOB, NpPOM3BOAMTENEM KOTOpPbIX fABnsieTca komnaHus U.S.Robotics. lNpu
MCMONb30BaHUM MOAEMOB APYrMX MNpou3BOAuTENen Heobxoammo ybeaoutbcs B
COOTBETCTBUM KOMaHA MoAema npuBefEHHOMY Habopy koMaHa. Ecnu kakue-To 13
KOMaHA OTNU4alrTCH, TO KOHGUrypmpoBaHue TpebyeTcsa npousBecT B PyyYHOM
pexunme.

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

B nporpamMMe TakXe MOXHO YyKasaTb 4YMCAO 3BOHKOB [0
aBToMaTuyeckoro oTBeTa (none BBoAa <«ABTOnmogHsATME»). [locne
BbINOJIHEHNS KOHUrypmnpoBaHus HeobxoaMMO  HaxaTb  KHOMKY
«OTCOEAUHUTbLCH » 1 3aKpbiTb NporpaMmy.

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

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

KOHT | CUrHan
1 1
> 2 | RXD
3 | TXD
: 4 |RTS
5 |cTs
3 L6 _IDsSR
PoseTtka HU-3 7 | GND
(K TennoCYETUYMKY) 8
9
KOHT | CUrHan 10
2 11
5L |RXD 5
1— 2 GND 3
— 3 | TXD )
15
16
17
Po3zeTtka HU-3 18
19
RO [ ]|1 L— 20 | DTR
GND [_]]2 21
™D [__]|3 22 |RI
23
24
25

Bunka DB25-M
Puc. N1.2
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NPUNOXEHUE K
JdononHuntenbHble Bo3MoXxHocTu cxeMbl «KOTKPbITAA»

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

N3MepeHne peBepcMBHOro pacxoaa

TOM-104M
1 HC At! npwu pesepce He

. I perncTpmpyetcs
’; v i tn pn Gn *
Gonposod ——>> WM

Py P * l to po Go

TpyGonp )
xonodHol 800b! =

Cxema «OTKPbITAA» no3BOASET BECTU y4YeT TEMJIOBOW 3HEPrUM Kak
npM HOPMATUBHbLIX Harpyskax B CUCTeMe, TaK M B 4acbl MUKOBbIX
Harpy3ok (6onblwoi pa3bop TennoHocuTens), Koraa HanpaBleHune
ABWXXEeHUa TenaoHocuTensa B obpaTtHOM TpybonpoBoae MOXeET U3MEHUTbCS
Ha peBepcuBHoe (K noTpebutento). [pu 23ToM He Tpebyetcs
nepeycraHaB/MBaTh AAaTUYMK pacxoda Ha obpaTHom TpybonpoBsoae*.

M3MeHeHMe  HanpaBfieHMss NOTOoKa  perucTpupyetcss  npubopom
aBToMaTuyeckn (MrHoBeHHbI pacxoa B obpaTtHoM Tpyb6onposoae
HaYMHAET NMHANLUMPOBATLCSA CO 3HAKOM «=>»).

OcobeHHoCTblO paboTbl Npu peBepce sABASETCS TO, YTO Macca (0b6bem)
TenaoHOCUTENS, NpoTeKLWero no nogatwuwemy n obpatHomy Tpybonposoay
CYMMUPYIOTCA B OAHOM MHTerpatope M1. NHTerpatop M2 B 3TOM cnydae
ocTtaHoBneH (cM. Tabnuuy K.1).

Tabnvua K.1
HanpasneHune MHTerpatop M1 WHTerpatop M2
noToka B obpaTtHOM (macca TennoHocuTens, (macca TennoHocuTens,
Tpybonposoae OTMYLEHHOro NoTpebutento) BO3BpaLLEHHOro noTpeburenem)
oT notpeburtens M1=Mn M2=Mo
K noTpebuten

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

MpumeyaHus:

M1 — macca TennoHocuTens, OTNyLWeHHOro noTpebuTento;

M2 — macca TennoHocuTens, BO3BPaLLEHHOO NoTpebuTenem;

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

*

M3MepeHne peBepCUMBHOrO pacxoda BO3MOXHO TONbKO B MHAYKLUMOHHOM
KaHane 2.
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Koppekuua pacuera Ten1oBoi aHeprum npum M1<M2

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

OaHako, KaXablh M3 [aTYMKOB M3MepsieT pacxoAd C MOrpeLllHOCTbHo,
npegenbl KOTOPOM HOPMUPYIOTCHA. B CBSA3M C 3TUM npu  OTCYTCTBUM
Bogopaszbopa (M1=M2) BO3MOXHa cCuUTyauus, Korga u3MepeHHoe
3HayeHune maccol M2 npesbicut M1, T.e. M1<M2.

B sToM cnyyae 3HadyeHMe Q2 B ¢opMmysie pacyeTa noTpebneHHOoMn
TEnJI0BOM 3HEPrnn NpMHMMaET oTpuUaTebHble 3HAYEHUS :

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

B cxeme «OTKPbITAA» npeaycMOTpeHa BO3MOXHOCTb AO MOCTAHOBKU
Ha KOMMep4yeckuin yyeT BblibpaTb dopmyny ansa pacdeta Q npyn M1<M2:

Q=Q1+Q2 vwan Q=Q1.

Q = Q1 (Q2 c oTpMUaTeNbHbIMM 3HAYEHUSIMUN HE Y4YUTbIBAeTCS)
nnm
Q = Q1+Q2 (Q2 yunTbiBaeTCs BCeraa).

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

npupaweHne M2=101 T 3a OAWH 4ac, cCpeAHedYacoBOe 3Ha4yeHue
TeMmnepaTypbl B o6bpaTtHoM Tpy6onpoBoae to=60 °C, paBneHune
prn=0,5 Mfla;

cpegHeyacoBoe  3HayeHuwe TemnepaTtypbl B TpybonposBoae XB
to=10 °C, naBnenue prn=0,5 Mlla.

3HaYeHns 3HTaNbnun:

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

Q1 = Mn(hn-ho) = 100(90,20 - 60,09) = 3,011 (l'kan);

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

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

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

JIETO1. OrTcyTtcTBYeT pacxo4d B nogatowem  Tpybonposoae.
PeBepcrBHOE ABUXEHNE TenaoHocuTens B obpaTHOM
Tpyb6onposoae (K noTpebutento).

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

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

‘

”""»,l, — dopmyna pacyeTa NoTpeGneHHOW 3Heprum:
TOM-104M
Q = |MOJ(hO-hx)
Hem pacxoda at——  MM=|MO|
I tn pn-Gn- ﬁ
O6pamuBIii j@ (cyeT BeaeTcs TONbKO B TOM cyyae, koraa MO<0)
Py P *lto po -Go
TpyGonposod )
xosodHoll 800bI —

x

JIETO2. OtcyTCcTBYET pacxos B obpaTtHOM TpybonpoBsogae.

Mo3BonsieT BeCcTU Y4YeT TennoBon 3Heprm cuctembl BC Mo
nopatmweMy TpybonpoBoay npu OTK/KOYEHHOW CUCTEME OTOMNEHMUS
(netHnin  nepwopg). Mpm 3ToM Ha obpaTtHoM Tpybonposoae MoryT
NpOBOAUTLCS PEMOHTHbIE M NMpodunakTuyeckme paboThbl.

MNMokasaHua AaTuUMKOB, YCTAHOBMEHHbIX Ha ob6paTHoM TpybonpoBoae,
npv pacyete NoTpe6eHHON TEMNOBOM SHEPTUN HE YUUTLIBAIOTCS.
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Popmyna pacyeTa NOoTpeGrIeHHON IHepruu:

TIM-104M
1 Q = MIM(hMN-hx)
Modarowuil

PV, —)
mpy6onpoaad

t ttn pn Gn *
Hem pacxoda [

A t 1 to po -Go
Tpy6onpoeod |
Xxos100Hol 803bi ——

x

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

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

CUCTEMA N OCH./JIETO1/NETO2
OTkpbITasn

*
Mpn  wncnomb3oBaHunm pexuma ABTO  HeobxoaMmoO  yCTaHOBMTbL — MapameTpbl

KoHTponb nycton Tpy6bl G1__aa u KoHTponb nyctoun Tpyosl G2__pa.
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MPUNOXEHUE N
Hamnbonee pacnpocTpaHeHHble BapuMaHTbl ucnosb3oBaHua TOM-104M

B npunoxeHuun npuBeaeHbl Haubonee pacnpocTpaHeHHble BapuaHThl
npuMeHeHns Tenaocyétumka TOM-104M. B uenom kKoHbwurypaums
npubopa MoXeT 6bITb /II060MN C YUETOM C/eayoWwmnX OrpaHUYEHN:

e JloCcTaTOYHOE KOSIMYECTBO U3MEPUTESIbHbIX KaHasoB;

e 3anpeT Ha WCNOAb30BaHME B OAHOW TenJoTEXHUYECKON CXeme
AaTUMKOB noToka pasHbix Tunos (MNP u PCM, 3a nckOYeHUEM
cucTeMbl «MNCTOUHUK>).

e Cucrema ydyeTa KOHAMUMOHMPOBAHUS «Tenno/Xonoa» 3aHWMaeT
ABa KaHana u3MepeHusa pacxofa, HECMOTPS Ha TO, YTO U3MEpPEHUSN
MpoBOASATLCA TOJIbKO MO OAHOMY KaHasy.

MPUMEP 1 (ucnonHeHne TOM-104M-1)

Tun cxeMmbl,
3akpblTas cucTtema oTonseHus ¢ npeobpasoBaTenem .
acxoAa Ha nogatwuleM Tpybonposoae ycTaHasnsaemblnt npu
P KOHMUIYpMPOBaHUN.
Modarowyuii
mpy6onpogod
cucrtema 1
O6pameeii ) cxema «[MOOAYA»
mwGonpoeoag to A
MPUMEP 2 (ucnonHeHne TOM-104M-2)
OTKpbITas cmcrtemMa oTornieHns (OTKPbITbIE CUCTEMbI U
Tun cxeMmsbl,
npupaBHEHHbIE K HUM: MpOMbILUSIEHHbIE CTanaBMBaEMbIi Npu
notpebutenn, LUTMN, noTtpebutenn ¢ TensoBoun zombvlr MDOBAHNM P
Harpyskomn 6onee 2 kan/4). Ypvp )
Modarowyuii
mpy6onpogod
OGpamHsii cucrtema 1
00 cxema «OTKPbITAA»
mpy6onpoe: to Go
Tpy6onposod )
Xx0s100H0li 80061 _‘%
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MPUMEP 3 (ncnonHeHmne TOM-104M-2)

3akpblTas cUcTeMa OTonNeHMs ¢ npeobpasoBateneM | TN CXeMbl,
pacxoda Ha nogatwouweMm TpybonpoBoae W TynukoBasl | yCTaHaB/IMBAEMbI Npwn
cucrtema NBC. KOH(UIypMpPOBaHUU.
~ /
.Wl
T3aM-104-2
I — ,L. )
mpyGonposod th G | | | cuctema 1
06 i ] cxema «MOOAYA»
mpy6onpoeod <_E ®
(2] rmc_* ;
t r 6 cucTtema 2
TpyGonpasod g ) cxema «TYNMUKOBASA MBC»
xon;’dnoﬂeodu e

MPUMEP 4 (ucnonHeHne TOM-104M-2)

ﬂ,Be 3aKpbITblE CUCTEMDbI oTonneHusd C Tun CXeMbl,
npeobpasoBaTensiMm pacxoaa Ha noaaroLWmnx | ycTaHaBIMBaEMbI Npu
Tpy6onpoBoaax KOHMUTYpUpoBaHuK.
/
.wl
T3M-104-2
Modarowguii Ak )
mpyGonpasad ta G | | | cuctema 1
O6pamubil < | cxema «[MOOAYA»
mpy6onposod ™
e ﬁn;
tn G cucrtema 2
[« "_E ] cxema «[MOOAYA»
mpy6onpogod to
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NMPUMEP 5 (ncnonHeHne TOM-104M-4)

LUnpkynsaumoHHas cuctema NBC n 3akpbiTas cumctema | Tun CXeMmbl,
oTonneHnss C npeobpasoBaTesieM pacxoda Ha | yCTaHaBMBaeMbI NMpu
nogatouwem Tpybonposoae KOHMUIYpPMPOBaHUN.
&)
.Wl
T3M-104-4
Modaroujuii
mpy6onpoeod
cuctema 1
O6pamHbiil
mpy6onpoeod cxema «OTKPbITAA»
Tpy6onp ’_,* ]
XoJi00Hol 800bI & J_
[]
noda:ouwa_; R
mpyGonpoeod t tn G cucrema 2
[ I = ) cxema «[MOOAYA»
mpy6onpoeod

to

MPUMEP 6 (1cnonHeHne TOM-104M-4)

OTKprTaﬂ CncrteMa oTonsieHunsa (OTKprTbIe CUCTEMbI U

Twun cxeMmbl,

npupaBHEHHblE K HUM: MPOMbILUSIEHHbIE .
- | yCTaHaBnvBaeMbli npu
notpebutenn, UTM, noTpebutenn ¢ TennosoWn
o KOH(UIryprUpOBaHUU.
Harpyskomn 6onee 2 Nkan/4) un
mpyﬁanpo;oa
P — cuctema 1
mpy6onpoeod cxema «<OTKPbITAA»
TpyGonpoeod ___Cp Y
xosodHol 808bi .
cuctema 2
TpyGonpoaod —— cxema «<PACXPOOOMEP V»
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MPUMEP 7 (ncnonHeHne TOM-104M-4)

D,Be 3aKpbITble CNCTEMDbI oTonneHunsa Cc Tun CX€eMbl,
npeobpa3oBaTensMn  pacxolla Ha  MOJAloWMX | yCTaHaB/IMBAEMbI Npu
Tpy6onpoBoaax u ABe TynuKoBble cucteMbl TBC KOHMUIypUpoBaHMUu.
TIM-1044
mp’y.'gg;pmo'ﬂgg Ty cuctema 1
tn G cxema «[MOOAYA»

O6pamHbIii
mpy6onpogod to

Modarowuii ak
mpy6orpogod G cuctema 2

O6pamniii cxema «[MOOAYA»

mpy6onposod

Tpy6onpoeod
rsc
Tpy6onpoeod ; % éjp
rsc
tr G

cuctema 3
cxema «TYNMUKOBASA MBC»
tX — nporpammupyeTtca

cucrtema 4
cxema «TYNMUKOBASA 'BC»
tX — nporpammupyeTtcs
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NMPUMEP 8 (ncnonHexHne T3M-104M-3)

3akpblTas cMctema oTonsieHnsa ¢ npeobpasosatensiMmu | Tun cxembl,
pacxoaa Ha nojaroLem Tpybonposoae W | yCTaHaBnuBaeMblli Npun
uMpKynaunoHHas cucrema NBC KOH(UIypMpPOBaHUU.
Modarowyuii
mpy6onpoeod
cuctema 1
O6pamHsiii cxema «[MOOAYA»
mpy6onpoeod to
ﬂodamu{uﬁ_a '
mpyGonposod th[——] G1 cucrtema 2
. cxema «'BC LUUPKYNALUUA»
O6pamHbIii (vnn «OTKPbITAA»)
mpy6onpoeod

tX — nporpammupyeTcs

;% - Nne

°

M - M3MepuTenbHbI  NpeobpasoBaTesb
(HanpumMep, PCM-05.05C) n3 ymncna
npuBeAEeHHbIX B Tabnanue 2.6.

Teriocyerunk TIM-104M. PyKkoBOACTBO 10 IKCIlyaraymm.

117




NMPUNOXEHUE M
OnucaHue apxuBOB COOLITUN

B apxumBe cobbiTMin Mo cucteme QUKCUPYIOTCA MNOPSAKOBbLIA HOMEp
cobbITnS, BpEMSA €ro BO3HMKHOBEHMSA WU OKOH4YaHus, TH n HC no kaxaomy
KaHany W3MEepeHusi, peBEepCUBHOE  ABWXEHUe  TenjoHocuUTens B
Tpy6onposoze.

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

W Co6ibimun, chcrema et : : E

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

24.08.2017 10:50:16 1-

24.08.2017 11:04:20 pal

24.08.2017 11:38:18 i

24082017 12:15:28 T1+

24.08.2017 12:15:56  T1-

24.08.2017 13.09:46 Gt

24.08.2017 13:10:38 Gl-

[l B S I e SR TR SN P R o RS

Puc. M.1

MpumeyaHue:
rae «+» - BO3HMKHOBEHME CObbITUS;
«=-» - OKOHYaHue cobbITuS.
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B apxuBe cobbiTuii no npubopy GUKCMPYHOTCA MNOPSAKOBbLIA HOMEp
cobbITna, BpeMs ero BO3HMKHOBEHWSI M OKOHYaHWS, BKJIIOYEHWE W
OTKJIIOYEHME 3MIEKTPONUTaHUS, haKT U3MEHEHMS HAcTPOeK MOCPeACTBOM
HaXxaTus KHOMKK «cnyxebHas» (MeHo «O6wme HacTponku npubopa»,
«HacTtpomkn un3M. KaHanoB», <«HacTpolka AWUCKP. BX0OA0B/BbIXOA0B>,
«MNapameTtpbl  CucT.1-4», HacTponku Ethernet, BpemeHun), ddakT
U3MEeHeHNs  KanubpoBOuYHbIX  KO3dduUMeHTOB, cpabaTbiBaHne w
OTKJIIOYEHME CuUrHanmsauuu, cpabaTbiBaHWE AUCKPETHbIX BbIXOAOB C
yKasaHueM npuumnHbl cpabaTbiBaHWS.

CrpykTypa apxuBa cobbiTnii no npnbopy npeacraBneHa Ha puc. M.2.

M CoGbimma, cuctema Net

it Tirne 3Mekn 3N ewkn  Hactp. ofw, Hactp, WaM Hactp, Cuctl Hactp, CWcT2
08.09.2017 15.22:52 +

08.09.2017 15:23:12 +

08.09.2017 15:23:17

08.09.2017 15.:23:18

08.09.2017 15:23:24 +
08,09.2017 15,2327 -
08.09.2017 15:23:34 +
08.09.2017 15:23:42 !
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

00~ O A 03 R e

=]

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 15:23:50
18 08.09.2017 15:24:00
19 08.09.2017 15:24:01
20 08.09.2017 15:24:04

Puc. M.2

MpumeyaHue:
rae «+» - BO3HWKHOBEHME CobbITuS;
«-» - OKOHYaHue cobbITus.
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BegomocTtb y4yeTa napamMeTpoB Tennon0Tp96neva

NMPUNOXEHUE H

Mporpamma uTeHuna cratuctukm StatlOx no3sonsetT cdopmmpoBaTb
otyeT paboTbl cucTtembl TenaocHabxeHnsa B BuAe 4acoBOM, CYTOYHOW W
MeCs4YHOW BeAOMOCTeN yyeTa napamMeTpoB TensionoTpebneHus.

Mpumep dopmMmpoBaHus cpegHevacoBolr BeAOMOCTM y4yeTa napamMeTpoB
TennonoTpebneHuns npeacraBneH Ha puc. M.3.

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

TIM-104M

Gmin,
1y

Ky

Gmax, M3y
nivan

Frnax
KMy

20400001 | 1

32 0,062

25,0

Ofpatka

Q= M(hn - ho})

BenoMocTs y4&Ta NapaMeTpoe TENNonoTpesneHna.

CpegHevacoBble CTaTMCTMYECKNE daHHbIe,

25.07.17

Macca, T
Mxe

THEprUA

Bpema| ok

Temnepartypa, "C

Haenenne, MMa

P Pn

HapadoTka

Owndkn
THap, 4

01:00

02:00

03:00

04:00

0500

0600

07:00

08:00

09:00

10:00

11:00

1z:00

3|4 (3

o= [;
=1
Q

w|w

ITora:

dT= 8,92

38

OBwee epema paboTel
TENNOCUCTEMEI, Yac

THap+
3.8

Tmax+
0.0

Tdi+
0,0

TrexH
0,2

KonuuecTeo
Tenna, Mox

Q=

amin +

amax + Qow. +

QTie + QICaH.yT.

MoKa3zaHWA WHTerpaTopoe

Ha 12:00
25 07 17

Ha 16:00
25 07 17

PeayneTtar aa
nepuog,

KonuuecTeo TennoTthl, [0

0,00

2,14

2,14

Pacxod TennoHocuTENA Mxe, T

0,00

56,58

56,58

Bpema HapaGoTkW, 4

0.0

38

38

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

0.2

=)

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

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

owndka 1 - pacxod MeHbWe MUHUMAanNeHOro

OWKWBKA 3 - PA3HOCTE TEMMEPATYP MEHBLWE MUHUMANEHOH

OWWEKA 5 - OTCYTCTEWE TENNOHOCHTENA B TPYGONPOBOOE

MpencTaeuTent aG0HEHTa

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

MpeacTaenTens TENNOCETH

Puc. M.3
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Mpumep doOpMUPOBAHMA CYTOUHOW BEAOMOCTM YueTa

TennonoTpebneHna NpeacTaBneH Ha puc. M.4.

TUN TENNOCYETYMKE:
Homep Tennocyétynga:
Homep afoHerTa
ANpPEC YCTAHOBKN:

T3M-104M

20499999
=

-

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

Cucrema 1 MBC ¢ unpkynaumein Q =Mnihn - hx) - Motho - hx)
BenomocTe y4ETa NapamMeTpoB TENNonoTpebneHna.
CTATMCTUHECKNE [aHHbIE
c 24.08.2017 no 24.08.2017
SHeprua Macca, T TemnepaTypa, °C Aaenexne, MNa Bpemna
Aama | g, rran Mn Mo Mn-Mo tn to b Pn po | Hepal.
- + HAp, 4
24.08 14,88 2180 148,0 — 72,00 10852 58,07 10,16 0,81 0.51 4,89
1Toro: 14,88 2180 1460 0.0 720 108,52 56,07 10,16 0,81 0.51 489
Toro: 0,00 0.0 0.0 0.0 0.0 — — — — — 0.00
WToro: 0.00 0.0 0.0 0.0 0.0 — — — — — 0,00
Utoro: 0,00 0.0 0.0 0,0 0.0 — — — — — 0,00
Wroro 0,00 0,0 0,0 0,0 0,0 — — — — — 0,00
Wroro: 14,88 218,0 145,0 0,0 72,0 108,52 10,16 0,91 0,51 49
dr= 52,45]
0Ofuwes BpemAa padoTel TENNOCHCTEMEI, U [ =240 = THap,u+Tmax y+Tmin, u+ Tdiuy+ TrexH
| 240 = 49 0.0 00 0.0 19,1
KonwuecTeo Q= QTic+ Qmin+ Qmax+ Qow. .+ Qe+ QcaHyT.
Tenna, Mkan 14,88
Ha 24:00 Ha 24:00 FeayneTar 2a Ha 02:00
MoKa3aHWA MHTErpaTopoe
patap 23.08.2017 24.08.2017 nepuog 25.08.2017
KonuuecTeo TennoTsl, Ckan 0,00 14,88 14,88 16,71
Pacxog TennoHockTena Mn, T 0.0 2180 218,0 2497
Pacxog TennoHockTena Mo, T 0.0 1460 146,0 174,3
Bpema HapaBoTku, 4 0.0 49 4.9 57
Bpema HepaloTel THep = Tmax + Tmin + Tdi + TTexH, 4 19,1
MpencraenTents adoHeHTa MpeOcTaBnTens TENNOCETH
Puc. M.4
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NMPUNOXEHUE N
HacTtpoiika TennocuyeTunka ansa pa6otbl ¢ 3G mogemMom

Tennocyetunk TOM-104M cnocobeH nepepaBaTb AaHHble O paboTe
cucteMbl  TennocHabxeHus Ha cepeep infoteplo.by nocpeactsom
noaknyeHunsa K ero USB nHtepdericy 3G mogema - Huawei E3372h-153.

3G mMogeM JosmkeH 6biTb MpoWwnT npowwmnekon Stick.

Ona  HacTporkm TennocyeTynMka HeobxoAMMO  BOCMO/b30BaTbCH
nporpammoii NetConfig_104M.

Mpumep:

PaccMoTpvM Ha npuMepe MOAK/IOYEHUS 4Yepe3 onepatopa COTOBOW
cBsaA3n Y «Benkom».

MoaknounTe TenaocyeTynk vepes nHtepdencobl RS-232C nnn RS-485
K KOMMbIOTEPY U 3anyCcTUTE NporpamMmy.

Mocne 3anycka nporpaMmbl AN CBSA3W ¢ npubopom yctaHoBuTe Serial
Port, ckopoctb obmMeHa W ceTeBOWM agpec aHasnoruMyHble C
TENJI0CYETYMKOM, Aanee HaxXMuTe KHonky «[lpountaTtb». B nonax «Aapec
cepsepa (DNS-umMsa)» wn «nopT An8 MNOAK/IHOYEHUS» aBTOMaTUYeCKM
nponuwetcsa «infoteplo.by» n «80» cooTBeTCTBEHHO.

B none <«AIMNH Toykn poctyna onepatopa MOOWUMBbHOW CBA3U»
HeobxoanMo nponucaTb - internet.velcom.by, Tnn aBTtopusaumn - CHAP,
JIOTMH 1 Naposb — VMi, 3aTeM 3anucaTtb AaHHble B npubop.

HacTpoiika ceTd TEM-104M x|
Hacrpoiiki kaHana ceasu c nputopont
i+ Serial Part £ CRAIR Cetesoi anpec
coM: x| [s7emn x| oot fi
rMNoaknoyenue k. MBE no Ethernet HacTpoliku cepsepa aMcneTYEpUsaUMd |
IP agpec MBE Appec cepeepa [DNS-1raa)
™ wenonesosats DHCP Iinloteplo.by
M3CKa NOACETH
MOPT ANA NBAKAYEHHA
a0
Wz
MORT Q1A NOAKAKHEHNA
[ Hacrpoiiks pns USE-ropema
AMH TOYKK AOCTYNE ONERETORA MOGMABHOM CEASH NaruH
Iintemet velcom. by i
Tun ABETORHSALMA MNapone
ICHAF’ - I i
Npouvrare: | Sanucats |
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