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BBEOEHUE

HacTosilee pykoBOACTBO MO 3KCAayaTauMu npeaHasHayeHo Ans
O3HAKOMNIEHUS C NpUHUMMAOM paboTbl, YCTPOMCTBOM, KOHCTpyKUWEN U
npasunamuM 3KcnayaTaummu Tensocyetumkos T3OM-104 wn T2M-104M
WUCMONHeHnn 2, 3, 4 (aanee — TENJOCYETUYMK Mnm Npmbop).

Mepen  HavanoM  aKkcnayaTauuMm  TENoCYeT4yMKa HeobxoanmMo
BHMMAaTENIbHO 03HAaKOMUTbLCA C MacnopToM U  PyKOBOACTBOM MO
aKcnnyataumu.

B pykoBoACTBE NO 3KCnayaTaumm nMpuBeAEHO OnNucaHue BceX
(dYHKUMOHaNbHbIX BO3MOXHOCTEM TenjaocyeTymka. O@yHKUMOHaNbHblE
BO3MOXHOCTW  KOHKPETHOro TenjocyeTdnka OnpenensiTcs KapToWn
3aKasa, 3anoJIHAEMON 3aka3unmkoMm npu nokynke (cm. MPUJTOXXEHUE A).
Takmm o6pa3om, HekoTopblie PYHKLMOHANbHbIE BO3MOXHOCTM, OMUCaHHbIe
B JAHHOM pYKOBOACTBE, B BaweM TenaocyeTymke MOryT OTCyTCTBOBaTb.

B pykoBOACTBE TMPUHATLI cheaylowme TePMUHbI, COKpPaLLeHUs W
yCnOBHble 0603HayYeHus:

UBB — 13mMepuTenbHO-BbIYUCIIUTENbHBIN BMOK;

MMP — nepsBn4yHbIM NpeobpasoBaTenb pacxoaa;

UM - wunsmepuTenvHbln npeobpasoBaTenb pacxoja C  HOPMUPOBAHHBLIM

YaCTOTHBIM UIMN UMMYIbCHBIM BbIXOAHbLIM CUrHANoM;

DN — HoMuHanbHbIn guameTp MNP nnun UIMT;

TC — TepmonpeobpasoBaTternb CONPOTUBIIEHN;

AW — naTymKk M3BbITOYHOIO AaBNeHUs;

GB — BepxHun npegen namepexunsa pacxoga MNrP nnm UM,

GH — HWxHUI Npegen namepexusa pacxoga MNP vnm UM;

AtH — MUWHMManbHOe M3MepsieMOoe 3Ha4YeHue pas3HOCTU TemnepaTtyp Mexay

nogarLwmm n obpaTtHbiM TpybonpoBogamu;

HC - HewTtaTHas cutyauuss (cuTyaumsi, oOycCrnoBrneHHas BbIXOOOM 3a

YCTaHOBIEHHbIE Npefenbl Crneayllmx MapaMeTpoB: pacxoja B OOHOM U3

KaHarnoB WNM pasHOCTM TemnepaTyp Mexay nojawwum un  obpaTtHbiM

TpybonpoBoaamm);

TH — TexHnyeckasi HEMCNPaBHOCTb (OTKMOHEHWe pexuma paboTbl npubopa ot

3a]aHHOrO, BbI3BAHHOE €ro  HEWCNpPaBHOCTbI, OOPbLIBOM UMW KOPOTKUM

3aMblkaHNeM nNuHuM cessu ¢ TC);

MK — IBM coBMeCTUMBI NEPCOHanNbHbIV KOMNBIOTEP;

Cucrtema TennonoTpeo6neHns (TennocHa6xeHus) - KOMIIEeKC

TennonoTpebnsawwmux (TennocHabXxawLmx) YCTaHOBOK C COEAMHUTENbHbIMU

TpyGonpoBoAaMu Unu TEMNMOBLIMU CETAMU;

Cxema y4yeTa — cxemartuyeckoe n3obpaxkeHue cucTemMbl TennonoTpebneHus B

MecCTe YCTaHOBKM TensiocHeTymKa.

N3rotoBuTenb octaBnseT 3a coboi npaBo BHOCUTb B KOHCTPYKUUIO U
CXeMy TenJiocyHeTymka U3MEeHEHUd HenpuHUMNUalibHOIoO XapakKTtepa 6e3
OTpaXXeHna UX B pyKoOBOACTBE.
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1 HASBHAYEHUE U OBNACTb NMPUMEHEHUA

TennocyeTynk TOM-104 npepHasHayeH AN U3MEPEHUs U
permcTpaumMm C LUeSibl0 KOMMEpYecKoro W TexHON0rM4yeckoro y4eta
3HayeHun  notpebneHHoro  (OTMYLWEHHOro)  KonuM4yecTBa  TEMAOThI
(TennoBoli 3Hepruwn), TennoHoOCUMTENs U APYrMX MapaMeTpoB CUCTEM
Ten0CHaAbXXeHNa U ropsayero BoAOCHabXeHUs, a TakxXe ANs opraHu3aunm
MHOPMaUMOHHbIX ceTelt cbopa p[aHHbIX. Tennocyétunk TOIM-104M
knacca ToyHoctmi 1 no CTB EN 1434 cootBetcTByeT TpeboBaHUSAM
CTB ISO 4064 v MOXeT WCMoNb30BaTbCA A1 KOMMEpYeckoro Yy4éTa
ob6béma TennoHocuTens.

O6nactu NMPUMEHEHNA: NnpeanpuaTna  TeNoBbIX ceTen, TennoBble
MYHKTbI XWUNblX, 0o6LecTBeHHbIX n NMpon3BOACTBEHHbIX 30aHUN,
LUEeHTPaNnbHblE TENIOBbl€ MNYHKTbI, TENJ0BblE CETU 06bekToB 6bITOBOrO
Ha3Ha4e€eHunA, UCTOYHUKKN TENNIOTbI.

2 ONMNCAHUE
TennocyeTumk ToM-104 aBnsaeTca MYJIbTUCUCTEMHbBIM,
MHOrOKaHa/bHbIM, COCTaBHbIM, MHOrodYHKLUNOHANbHbLIM

MWUKPOMPOLLECCOPHbLIM YCTPOMCTBOM CO BCTPOEHHbIM LNPPOOYyKBEHHbLIM
WHANKATOPOM.

TennocyeTynk NO3BOJISET OPraHM30BbIBaTb YYeT Kak B OA4HOM, TaKk U B
HECKOJIbKNX (mo yeTblpex) cucremMax TennonoTpebneHuns
(TennocHabxxeHuns).

MakcMManbHOE YMCAO CUCTEM OrpPaHMYEHO YUC/IOM U3MEPUTENbHbIX
KaHanoB pacxoaa (Ao YeTbipex) n TemnepaTtypbl (40 WeCTH).

Ona  kaxpon cuctembl TensionoTpebnenuns (TennocHabxeHus) B
pexume KoHbUrypmposaHus BblbupaeTcs cxema ydeta (cMm. Tabnuuy 2.4).
KoHdurypuposaHme npoBoAUTCA NpU MNyCKO-HanNagouHbix paboTax po
NOCTaHOBKM Npnbopa Ha KOMMepPYECKUn yyeT.

Haunbonee pacnpocTpaHeHHble BapuaHTbl NCMNoNb30BaHMSA
Tennocyetynka TOM-104 npuseaeHnbl B NMPUITOXEHNN 1.

MBB Tennocuyetuymka BbINYCKAETCS B TpexX TUMOBLIX WCMNOJHEHUSsX,
OT/IMYAKOLWNXCSA KOJIMYECTBOM U3MEPUTENIbHbLIX KaHanoB (cM. Tabnuuy
2.1). WNcnonHeHue TennocyeTyMKa YKa3blBaeTCs B KapTe 3akKasa
(cm. MPUNOXEHUE A).
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Tabnuua 2.1

Gmm Guact

e (kaHanl, kaHan2) (kaHan3, kaHan4) U
TOM-104-4,

T3M-104M-4 2 2 614
T3M-104-3,

TOM-104M-3 ! 2 614
T3M-104-2

TOM-104M-2 2 0 414
I‘IQMMeanme: Guun - MHAYKUWNOHHbIE KaHa/lbl UBMEPEHNA paCXoada,
ancr — YacCTOTHO-UMNYyNbCHblE KaHa/lbl WU3MEPEHUNA pacxoaa, T - KaHanbl

M3MepeHus TemnepaTtypsbl; P — KaHanbl U3MepeHns AaBfeHuns.

B MHAYKUMOHHBIX KaHanax u3MepeHus pacxoda Guu, (kaHanl,
KaHan2) wucCnonb3ylTcd nNepBuUYHble npeobpasosaTenn  pacxoga
3NEKTPOMArHMTHOro Tuna dnaHueBoro u 6e3daaHUEBOro UCMOSIHEHUS C
HOMUWHasbHbIM AnamMeTpom oT 15 ao 150 mm.

B YaCTOTHO-UMMYNbCHbIX KaHanax n3MepeHus pacxona
Guacr (KaHan3, kaHan4) uncnonb3ytoTca pacxogomepbl PCM-05.05 wnnm
PCM-05.05C, a Takxxe pacxoaoMepbl, NepeyncseHHble B Tabnumue 2.6.

3Ha4YeHnss U3MepSAEMbIX, BbIYUCIAEMbIX WU YCTAHOBOYHbIX MapaMeTpoB
MHANLUNPYIOTCA Ha ABYXCTPOYHOM umMdpobyKkBEeHHOM
XKUAKOKPUCTANINYECKOM UHAWKATOpe, YCTaHOBMIEHHOM Ha nepeaHen
naHenn WBB. Bblbop wHAWUMPYEMBLIX MNapaMeTpoB MNPOU3BOAMTCSH
HaXkaTMeM KHOMOK, HaxXOoAsAWMXCS Ha nepegHen naHenn. Ha nepenHen
naHenuM TaK Xe pa3MeweHbl TpU CBETOAMOAHbIX MHAMKaTopa paboTbl
TEnJo0C4YETYMKA.

O6bMeH  paHHbIMM  C  TENJOCYETUMKOM  MPOU3BOAUTCA  4vepes
CTaHAapTHble nocnenoBaTtesibHble MHTEpdENCHI RS-232C 7]
rasibBaHopa3BsA3aHHbI RS-485.
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2.1 TexHU4YeCKMe XapaKTepuCcTUKN

2.1.1 TennocyeTumk obecneymBaerT:

n3MepeHme " MHAUNKauuio:

TeKyLWmMX 3HayeHuit o6beMHoro Gy [M3/4] u MaccoBoro Gy [T/4]
pacxonoB TernsloHoCUTenss B TpybonpoBogax, Ha KOTOPbIX
yctaHosneHbl UM wunu MMNP;

Tekywmx Temnepatyp t [°C] TennoHocuTenss B Tpybonposoaax,
Ha KOTOPbIX yCTaHOB/eHbl TC;

Tekywero gasneHuns B Tpybonposogax P [MIMa], Ha KOTOpbIX
ycTtaHosneHbl AN.

BblYUCJ/IEHMNE U MHOAUKaALUMUIO:

TeKkylwen pasHocTu TemnepaTtyp At [°C] wMexay nogawoowum u
obpaTHbIM TpybonpoBoaamu;

MIHOBEHHOM MowHocTu P [[kan/u].

BblYUCJ/IEHMNE, THANKALUMNIO U HaKOoNMJIeHUe C HapacTalouwunM UTOrom:

notpebneHHoro (OTAYLWEHHOro) KOSIMYecTBa TennoThl (TEMI0BOW
3Heprun) Q [Fkan], [MBT-u], [FOx];

maccol M [T] n obbema V [M3] TennoHocuTens, npoTekllero no
TpybonpoBoaam, Ha KOTOpbIX ycTaHosnAeHbl MNP nan UM;

Tp - BpeMeHn paboTbl npnbopa Npu NOAAHHOM MUTAHUU [Y:MUH];

THapa6 - BpeMeHuM paboTbl npubopa 6e3 oCTaHOBKM cuyeTa C
HapacTalowmm UTOFOM [Y4:MUH];

Tow - BpeMeHun paboTbl npnbopa npm Hanuumn TH [4:MUH];

T:dtl, T:GT, T:G! - BpeMeHu paboTbl OTAENLHO MO Kaxaon HC
[4:MmH];

apxuBa AaHHbIX.

perucrpaumio:

notpebneHHoro (OTAYLWEHHOro) KosMyecTBa TenNoThl (TEMIOBOW
3Heprumn) 3a Kaxabln vyac (cytkn) Q [Fkan], [MBT-u], [FOx];

maccol M [T] u V obbema [M?] TennoHocuTens, npoTekllero 3a
Kaxxabli yac no TpybonpoBogamM, Ha KOTOPbIX ycTtaHoBneHbl [P
wnn UM;

CpefHeYacoBbIX U CpeaHeCcyToYHbIX 3HadyeHu Temnepatyp t [°C]
TennoHocuTens B Tpybonposogax;

CpefHeYacoBOM N CpeaHecyToYHoM pa3sHocTu TemnepaTtyp At [°C]
Mexay nogatowmm n obpatHbiM Tpybonposogamu;
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- 4acCoBbIX W CYTOYHbIX W3MepsieMbix (MW NpOrpaMMUpyeMbiX)
cpeAHeapndMeTUYeCKMX 3HAUYEeHWI AaBneHust B TpybonpoBoaax
P [MNa];

- BpeMeHM paboTbl Npu MOAAHHOM  HAMpPSHKEHUM  MNUTaAHUSA
T [4:MUH];

- BpeMeHu paboTbl B WTaTtHOM pexume THapab [4:MuH] (Bpems
HapaboTku);

- BpeMeHu paboTbl Tow npubopa npu Hanuumm TH [4:MuH];

- KopoB BO3HuKatowmx HC n (mnun) TH;

- BpeMeHwu paboThl (T:dtl, T:GT, T:Gl) no kaxzoit HC [4:MuH].

FnybuHa apxuBa permcTpmpyeMbiX napamMeTpoB:
- 4yacoBbIX AaHHbIX — 1536 (64 cyToK);
- CYTOYHbIX AaHHbIX — 384 (12 Mecsues);
- MecsayHbIX 3anucern — 120 (10 neT).

TennocyeTunk BblAAET MHPOPMALMIO U3 apxXMBa AaHHbIX MO 3anpocam
OT BHELWHUX YCTPOUCTB (KoMMbloTep, KoHTponnep ACY wu 1.4.) Bo3MmoxeH
NpPOCMOTpP apxmBa AaHHbIX Ha XKW TennocueTumnka.

2.1.2Tlpn BKAOYEHMW W BO BpeMsas paboTbl TennocHeTUMK
OCyLEeCTBNSET CaMOAMArHOCTMKY C BbIBOAOM Ha MHAWKATOP BblYMCAUTENS
cumBona HC n (unun) TH.

2.1.3 Peructpupyemble HC n nx cumBonbl:

e «GT™» - MporpaMMHO YCTaHaB/IMBAEMbI MOPOr, Bbille KOTOPOro
6yneTt peructpuposatbca HC B paboTe Tennocuetunka (G>GT -
pacxon 6onbuwe nopora);

¢ «Gl{» — NporpamMMHO YyCTaHaB/IMBAEMbliA MOPOr, HMXE KOTOPOro
6yneTt peructpuposatbca HC B paboTe Tennocuetumka (G<Gl -
pacxo4 MeHblue nopora);

e «Atl» - MNporpaMMHO YyCTaHaB/MBaEMblii MOPOr, HWUXE KOTOPOro
6ynet peructpuposatbesi HC B paboTe TennocyeTumnka (At<Atl -
pa3HOCTb TeMMepaTyp HUXe nopora).

[MpumeyaHue — koppekTposka noporos Ansg HC mMoXeT ObITb BbINONHEHA

nonb3oBaTtenemM B pexume «HacTtponkn» pO MOCTAHOBKM  Ha
KOMMEpYECKUi yyer.

2.1.4 Peructpupyembie TH 1 nx CUMBOJIbI:

e «T.H. TCn» - 06pbIB UM KOPOTKOE 3aMblKaHMe B Lensax AaT4yMKOB
TemnepaTypbl.

MpumeyaHne — n — HoMep N3MEPUTENBLHOIO KaHana.
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2.1.5B cnyyae BO3HWMKHOBeHMsA TH cyeT C HakonjaeHuem
oCTaHaB/MBaeTcH. OctaHoB cyeta npu BO3HVKHOBEHMUMN HC
KOHbUrypupyetcs B pexume «HacTpolku» po noCTaHOBKU npubopa Ha
KOMMepYeCcKnin yyer.

2.1.6 Npn BO3HMKHOBEHUWN ABYX M 6onee HC u TH ogHOBpeMEHHO,
perncTpupyeTcs B apxuBe pAaHHbIX Kaxgas u3 Hux. [pu 3TOM cueT
BpeMeHn pabotel B HC (TH) Bepetcs TONbKO B OAHOM (MPUOPUTETHOM)
mHTerpatope. [lopsgok paboTbl WHTErpaTopoB TenjocdeTynka npum
pa3nnyHbIX KOMBUHaUMaxX HC n TH npueeaeH B Tabnuue
E.1 (NMPUJTIOXEHWE E). B Tabnunue 2.2 nepeumncnenbl HC n TH B nopsiake

y6biBaHus ux npuoputeta (T.H. — Hambonbwwuit npuoputeT, Atd —
HavMeHbLINI NPUOPUTET).
Tabnuua 2.2

HC n TH Kop HC (TH), perucTtpupyembiii B apxmBe

T.H. 4

GV 1

G?T 2

Atd 3

2.1.7 PacctaHoBKka 3ansaTblX M YMCNO paspsaaoB, UHAMLMPYEMbIX Ha
XKW npn wu3MepeHunm Koau4yecTtBa TennoTbl, o06beEMA U  Macchl
TensoHocuTensa npueedeHbl B Tabnuue 2.3. [laBneHune TennoHocuTens
n3MepsieTcsa C paspsaHOCTbIO X.XX, TeMnepaTypa — XXX.XX, MrHOBEeHHas
MOLLHOCTb — XX.XXXX

Tabnuua 2.3
Gs, [M3/u] Q [Fxan], [MBT-u], [FAx] |V [M3]; M [T]
.00000 - .99999 | XXXXXX.XXXXX XXX XXX XXX XXXX
1.0000 - 9.9999 | XXXXXX.XXXX XXX XXX XXX XXX
10.000 - 99.999 | XXXXXX.XXX XXXXXXXXX . XX
100.00 - 999.99 XXXXXX XX XXXXXXXXX . X
1000.0 - 2000.0 ) )

2.1.8 B TensiocyeTuMKe peann3oBaHa BO3MOXHOCTb yyeTa TernnoBou
3HEeprum n napaMmeTpoB TEMJIOHOCUTENSA MO CXeMaM y4yeTa, MpUBEAEHHbIM
B Tabnuue 2.4. B ogHOM VBB BO3MOXHa yCcTaHOBKa OT OAHOM A0 YeTbipeX
cxeM ydyeTta. Takum obpa3oM, TennocYeTYMK MO3BOSISET OAHOBPEMEHHO
BECTU Y4YeT B HECKONbKMX (A0 U4eTblpex) He3aBUCKMMbIX CUCTEMAX.
KoHdurypaums cxem ydyeTa yCTaHaB/MBaeTCs MOMb30BaTE/lIEM B pexume
«KoHdurypaumsa» (cM. n.7.2) nnu ykasblBaeTcs B KapTe 3aKkasa.

2.1.9 Hanbonee pacnpocTpaHeHHble BapuMaHTbl NCMO/b30BaHns TOM-
104 npuseneHbl B NMPUNTOXEHUN J1.
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Tabnuua 2.4

CxemMa

YCcnoBHOE HAUMEHOBAHMUE CXEMbI U
cdopMyna pacuera sHeprum

«MOOAYA»

3akpbiTas cuctema TennonoTpebneHna C
npeobpa3oBaTenieM pacxoAa Ha MojaloLieM
Tpybonposoae

Q =M(hn - ho)

«OBPATKA»

3akpblTas cuctema TennonotpebneHus c
npeobpa3oBaTeneM pacxoaa Ha obpaTHOM
Tpybonposoae

Q =M(hn - ho)

«TYNMUKOBAA NBC»

'BC 6e3 umpkynaumm

Q = M(hr - hx)

«NOOMNMUTKA HCO»

MoanuTKa He3aBUCUMOM CUCTEMBI
TennonoTpebneHus

Q =M(o - hx)
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YcnoBHOe HaMMEHOBaHUE CXEeMbl U

Cxema c¢opMyna pacuera sHeprum
«NoANMUTKA ACTOYHUKA»
MoanuTKa MCTOYHUKA Tenna
OSpamenl Q =M(ho - hx)
yemedwol eodel
i «MOOAYA+P»
TIM-104 3akpbiTasi cuctema TennonoTpedbneHus c
KOHTPOJIbHbIM Npeobpa3oBaTeneM pacxosa
Ha obpaTHOM TpybonpoBsoae
[odawouyud W
veor tn pn @11* Q =Mi(hn - ho)
OGpamtibil ;
mpyGonposod ® po s
«OTKPbITASA»

MpuMeHsieTcs B y3nax Yy4yeTa, KOTopble
AO/KHbI  OblTb  OCHalleHbl  JaTynkammu
pacxogja Ha nopawweM UK obpaTHOM
TpybonposBoAax (OTKpbITble CUCTEMBbI W
NpUpaBHEHHblE K HUM: MPOMbIWIIEHHbIE
notpeburtenu, urn, notpebutenun C
TennoBoOW Harpyskom 6onee 2 MNkan/y).

Q =Mn(hn - ho) + (Mn - Mo)(ho - hx)

[ononHutensHble BO3MOXXHOCTH CXEMbl
«OTKPbITAA» cm. B MPUNOXXEHUN K.
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Cxema

YcnoBHOE HAUMEHOBaHUE CXEMbI U
cdopMyna pacuera sHeprum

Modarowui

«BC umpkynaumsa»

LnpkynsunoHHasa cuctema NBC ¢ gatumkamm
pacxoda Ha UMPKYASALMOHHOM
Tpyb6onpoBoae n Tpybonposoae ropsiyemn
BOAbI

Q =M1(hn - hx) - M2(ho - hx)

LnpkynsaunoHHasa cuctema NBC ¢ gaTumkamm
pacxoga Ha UMPKYNSALUMOHHOM
Tpybonposoae n Tpybonposoae XononHoOM
BOAbI

mpy6onposod Q =M1(hn - ho) + M2(hn- hx)
O6pamHbiii
mpy6onposod
TpyGonposod Cm.n.7.4.2
XxonodHol 800kl
-
e «PACXO[IOMEP V»

Pacxonomep-cueTumk

TM-104

«PACXOOOMEP M»

MaccoBbIif pacxoloMep-CUYETUNK
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Cxema

YcnoBHOE HAUMEHOBaHUE CXEMbI U
cdopMyna pacuera sHeprum

«NCTOYHUK»

PexuM paboTbl cuctembl: «UCTOYHUK»
NcTouHmk Tenna (koTenbHas)

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

Pexxum paboTtbl cuctemol: «P-Mopgava +
Moan.»

3akpbITas cuctema TenaonoTpebneHuns c
KOHTPOJIbHbIM Npeobpa3oBaTeneM pacxosa
Ha obpaTHoM TpybonpoBsoae n
pacxoAoMepoM Ha Tpybonposoae NOANUTKU.

IoGwomed =M1(hM - hO
mpySonposod npnen Q ( )
m‘ Macca TennoHocuTens Tpy6onposoaa
1 po noanuTkn Mn paccuMTLIBaeTCA MO NOKa3aHUsM
Thydonposod paTumka pacxoaa Gn v AaTYMKOB TeMnepaTypbl
odmenea 1 naeneHus obpaTHoro TpyGonposoaa (t0, pO)
«MATUCTPAIb»
Tpy60npoBoA cUCTEMbI TeNNoCHabxeHus
TOM-04
Pt
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CxemMma

YCcnoBHOE HAaMMEHOBAHMUE CXEMbI U
cdopMyna pacuera aHeprum

MNpumMeyaHuns u ycnoBHble 0603HaYeHUs:

1

MNP (ecnu ncnonb3yTCs MHAYKUNOHHbIE KaHanbl 1 n 2);

nnn UM (ecnm ncnonb3yrTcst YaCTOTHO-UMMNYIbCHbIE KaHasbl 3 1 4);

' TC (OonyckaeTcs nporpaMMHasi yCTaHOBKa 3HaueHun tx, cm. n. 7.4.2; B
3ToM cnyyae TC Ha Tpybonposoae XB (t«) He ycTaHaBnuBaeTcs.);

ana

(3HayeHuns [ABNEHUN

OaTyUKu, KOTOpble

[OMONHUTENIbHOMY 3aKasy);

t (tN, tO, tn, to,
txB)

h (hM, hO, hn,
ho, hxB)

SHTaNbNnUsa TENJIOHOCUTENA.

Heo6xoaumo
MNPOrpaMMHoO, CM. M. 7.4.2. [Ins n3MepeHus [aBlieHuss Heobxoanmmo

YCTaHaB/IMBaTb MOCTaBATCA

YCTaHaB/InBaTb

TONbKO no

TeMnepaTypa TENJOHOCUTENSI B COOTBETCTBYIOLEM Tpy6onpoBoae
(BO3MOXHa MporpaMMHas yCTaHOBKa txB);

2.1.10 NonHbIA

cnmcok napametpoB u  HC,

perncTpupyemMbix

TEMIOCYETUMKOM AN KaXKA0W CXeMbl yyeTa, npuseaeH B Tabnuue 2.4a.

Tabnuua 2.4a

HanmeHoBaHue Pernctpupyembie napameTpbl | Peructpupyemoie
CUCTEMBI TennoHocuTens H
Q,P,M,G,V G?*
«MOAAHA» tn, to, At(tn-to), pr, po Gl At
Q,P,MG,V GT
«OBPATKA» tn, to, At(tn-to), pn, po Gl AtY
«TYNUKOBASA Q,P,M, G,V
FBC» Ir, tx, AL(r-tx), pr, px GT b
Q,P,M,G,V
«MOAMUTKA HCO» o . At{to-x). po. PX GT At
«NOAMNUTKA Q,P,M,G,V ot At
UCTOYHUKA» to, tx, At(to-tx), po, px
Q,P, M1, M2, G1, G2, V1, V2 G1T G271
«MOAAHA+P» tn, t0, At(tn-to), pn, po Gl G2l ad
Q, P, M1, M2, G1, G2, V1, V2
«MBC umpkynsaums» in to. 1, -, to-1x, pr, po. px G611 G2t
Q,P, M1, M2, G1, G2, V1, V2 G1t G2t
«OTKPBITASD tn, to, tx, At(tn-to), pn, po, px G1l G2l At
Q, P, M1, MO, Mo, G, GO, Gn, VI, VO,| cnt cot Gnt
«UCTOYHUK» vn Gl Gol Gnl
t, tO, tX, At(tM-tO), pM, pO, px Atd
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HanmeHoBaHue Peructpupyembie napameTpbl | Pernctpupyemsbie
CUCTEeMbI TennoHocuTtens

Q, P, M, MO, Mo, GI1, GO, Gn, VI, VO,| cnt cot Gnt
«P-MOAAYA+MOAN.» | Vn Gl Gcol Gnd

tr1, tO, At(tr1-tO), pM, pO Atd
«PACXOOMEP V»|G, V gI
«PACXOOOMEP M, G,V eX)
M» t,p GY
«MATUCTPANby» |2 P-M.G.V 61

t,p G
3HaueHus noporos Ans HC, yYCTaHaBnMBaeMble Ha NpeanpuaTun-n3rotoeuTene no
YMON4YaHUIo:

Gt Gi1t, G2t g3t = Gs
Gl, G, G2, G3d = GH
Aty = AtH (2 °C)

2.1.11 B TennoCYETYNKE NMEETCH BO3MOXHOCTb OTK/IIOYEHUS CYETa B
noboii M3 cucrtem. Mpu 3TOM BCe WHTerpaTopbl cuctembl, Kpome Tp,
OCTaHaB/IMBAOTCA. Mcnonb3yeTcs, Hanpumep, npu  OTK/IKOYEHUN
oTonneHms B NeTHuM nepuoa. OTkAOYeHMe cyeTa B CUCTEMe
OCYLLECTBNAETCS B pexume «HacTponkm».

2.1.12 Anana3oHbl M3MEpeHns pacxodoB Tenaocyétymka TOM-104 B
kaHanax c MMNP (kaHanbl 1 n 2) npuBeaeHsbl B Tabnuue 2.5a. nanasoHsl
M3MepeHus pacxonoB Tensocyétumka TOM-104M B kaHanax c [P
(kaHanbl 1 1 2) npuBeaeHbl B Tabnuue 2.56.
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Tabnuua 2.5a

HoMMHanbHbIN Avana3oH pacxoaa
avamertp MNP, DN, HaunmMmeHbLIMM pacxoga, Haun6onblnii pacxogn,
MM GH, M3/u4 GB, M3/u
15 0,015 (0,006) 6,0

25 0,04 (0,016) 16,0

32 0,075 (0,03) 30,0

40 0,1 (0,04) 40,0

50 0,15 (0,06) 60,0

80 0,4 (0,16) 160,0
100 0,75 (0,3) 300,0
150 1,5 (0,6) 600,0

MpuMmeyaHua:
- nog HaumbonbwuM M HauMeHbwuM  pacxogoM (GB M GH COOTBETCTBEHHO)

noapasyMeBaeTcs MaKCMManbHOE W MUHUManbHOE 3HayeHue pacxoja, npu
KOTOPOM TenaocyeTyMKM obecneynBaloT CBOM MeTpOsIorMyeckme XapakTepucTuku
npu HenpepbiBHON paboTe;

- B ckobkax ykasaHbl 3HayeHuss GH, KoTopble obecneumBaloTCsd UHAMBUAYANTbHO
oTtobpaHHbiMu TMNP. XapakTepuctnka AosmkHa O6biTb yka3aHa B KapTe 3akasa W
corsiacoBaHa C NMpou3BOAUTENEM.

Tabmuua 2.56

HoMMHaNbHbIN Avnana3oH pacxoaa
avamertp MNP, DN, HaunmeHbluMiA pacxoga, Han6onblumi pacxopn,
MM GH, M3/u GB, M3/u
15 0,015 6,3

25 0,04 16,0

32 0,063 25,0

40 0,1 40,0

50 0,16 63,0

80 0,4 160,0
100 0,625 250,0
150 1,575 630,0

MpuMeyaHusn:
- noa HavbonbWWMM M HauvMeHbWwMM  pacxoaoM (GB M GH COOTBETCTBEHHO)

noApasyMeBaeTCs MaKCMMallbHOE U MWHWMManbHOE 3HayeHwe pacxoda, npwu
KOTOpPOM TernsiocyeTUMKN obecneymBaloT CBOM METPOJSIOrMUYECKME XapaKTePUCTUKN
npu HenpepbiBHON paboTe.

2.1.13 MakcuManbHas anvHa namHuin cesasm mexay MNP n UBB He
JosxHa npesbiwaTts 100 M.

2.1.14 NpeobpasoBaTenM pacxoga C YacTOTHbIM (MMMYAbCHbIM)
BbIXOAHbIM curHanom (ganee UM) nogknoyatoTcs K kaHanam G3, G4 UBB.
Tunbl UM N NX OCHOBHblE TEXHUYECKUE XapaKTEPUCTUKU MNpPUBELEHbI B
Tabnuue 2.6.
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Tabnuua 2.6

AETEERN MakcumanbH
Tvn M3mepeHusa pacxoaa |Bua :
npeo6pasosatens |DN, MM | (B 3aBUCMMOCTU OT | BbIXOAHOIO TERTEEETZE | [ARTTED B
pacxoaa (M) DN), M3/4 cUrHana ?EMAKOCTM, lFocpeecTpe

GH GB

PCM-05.05 (3) 15-150 ]0,03-3 3-300 F/N 150 P65 03 07 1020 14
PCM-05.05C (3) |[15-150 [0,015-1,5 [6-600 F/N 150 P65 03 07 1020 14
PCM-05.07 (3) 15-150 0,015 6-600 N 150 P65 03 07 1020 14
CyeTunkn  BOAbI
KpblaibyaTble CBx-
xV «CTPYMEHb- 15-50 0,03 3,0 N 90 PB 03 07 0280 02
"PAH»
CyeTunkun xonop-
HOM m TOpsYen| 5 1o 0,03 20,0 N 90 PE 03 07 0302 00
BOAbI Kpblsib4a-
Tble JSxx-NK
CyeTunkun xonoa-
HOM m TOPAYeN )| 5 500 |1,2 500 N 90 PE 03 07 0303 00
BOAbl TYp6UHHbIE
Mxxx-NK
Cuetumkn  BOABI| 15 150 (0,015 500 N 90 PB 03 07 0442 01
KpblibyaTble ETHI
PSM-01 15-100 ]0,015-1,5 ]300 N 150 P65 03 07 1393 01

NpumeuaHue: 3 - BJ'IEKTPOMarHVITHbIVI, X — 0603HayeHune KOHKPETHOro MCNONIHEHUSA CHETYMKA.
PekoMmeHayemas Komburypaumu 4aCTOTHO-UMNYJIbCHOro BbixXxoaa — «CyXOi"I KOHTaKT>»

2.1.15 Tennocyetumk  OCyWeCTBASIET WU3MEpeHne  TemnepaTypbl
TENJIOHOCUTENS MO WeCTU KaHanam. JmanasoH M3MepeHus TemnepaTtypbl
TennoHocuTens B Tpybonposoaax ot 0 go 150 °C.

2.1.16 ConpoTuBAeHME KaxA0oro npoeoga 4YeTblpEXNPOBOAHON NMHUMU
cBs3n Mmexay BB n TC gonxHo 6biTb He 6onee 100 OM.

2.1.17 VimeeTcs BO3MOXHOCTb CO34aHMSA MPOrpamMMuUpyeMbiX KaHanoB
TemnepaTypbl (BMeCTO MoOCnefHero KaHajna M3MepeHusl TemnepaTypbl B
Kaxgon cucreme). MNMporpamMMmpyemble KaHaslbl CO34at0TCHA NOSib30BaTENEM
B pexume «KoHdurypaums» go noctaHoBKW Npubopa Ha KOMMepuyecKum
yJer.

2.1.18 Avana3oH wu3MepeHus pasHocTu Temnepatyp MBB ot 2 po
150 °C. [mana3oH wu3MepeHus pas3HOCTM TemnepaTyp kKomnnektoM TC
yKasaH B UX 3KCnayaTauMOHHON AOKYMEeHTauuu.

2.1.19 TennocyeT4ynK OCYLLECTBNSET W3MEpeHne [asBleHuns Mo
yeTblpeM KaHanam (NpuM A[OMNONHUTENbHOMW KOMMNJEKTauMn AaTynkamm
AasneHuns). Anana3oH mM3MepeHus agasneHus ot 0 go 2,5 MMa. MpaHuubl
JvarnasoHa u3MepeHus AaBrieHus (3aBoackas yctaHoBka 0+1,6 MMa) wm
AvanasoH wu3MepeHus TokoBOro curHana ot AWA (0+5, 0+20 wnm
4+20 mA) ycTtaHaBnMBaeTcsa B pexuMme «HacTponku» p[O MNOCTAaHOBKMU
npnbopa Ha KOMMepYecKnin yJer.

Terniocqerymnk TIM-104. PyKOBOACTBO 110 3KCi/lyarauui. 17




B 6as3oBbii koMnnekT noctaBkn AN He BxopaTt. lNMpeaycmoTpeHa
BO3MOXHOCTb MPOrpamMMHOM  YCT@HOBKM 3Ha4yeHW Un36bITOYHOrO
nasreHns B gnanasoHe 0-2,5 MMa.

MpenycMoTpeHa YyCTaHOBKa AOrOBOPHbIX 3Ha4YeHUM  paBneHus,
KoTopble 6yayT MHAMUMPOBATbLCSA B c/lydae obpbiBa WAW KOPOTKOro
3aMblKaHUS B Lensax AaTYMKOB AaBneHus (cm. n. 7.4.2.).

2.1.20 Ans TexHonormyeckmx Hyxa (npoBepka (PyHKUMOHMPOBAHUS
npubopa, NpaBUIbHOCTM cYeTa U T.M.) UMEeTCs BO3MOXHOCTb YCTaHOBUTb
nporpamMMHoe 3HaudeHue ans nwboro n3 KaHanoB M3MepeHusl pacxoaa,
TemnepaTypbl WIN AaBNeHUs. YCTaHOBKA MNPOrpaMMHbIX 3HAYeHUM
NpoOn3BOANTCSA B pexmnme «HacTponkm».

2.1.21 Tennocyetunk obecneuynmBaeT M3MepPeHWE KaJleHAapHOro
BPEMEHW C MHAMKaUMEN Yymcna, Mecsua, roga, 4acoB, MUHYT U CEKYHA.

2.1.22 TennocyeTynk MOXET BbIBOAMTb (YyKasblBaeTcs MNpu 3aKase,
c™. MPUJIOXXEHUE A) nHdopmaumio 0 Tekywem obbeMHOM pacxoge Wawu
Temrnepatype B BUAE CUrHasa MOCTOSAHHOro  ToKa 4+:20 mA
(conpoTueneHne Harpysku He 6onee 500 Om). MapameTp (G1+G4, t1+t6),
npeobpa3yeMblii B TOKOBbIA CUrHan, BbibupaeTcs B pexume «HacTtponkm».

MpeaycMoTpeHa BO3MOXHOCTb YCTaHOBKU (PUKCUMPOBAHHOIO 3HaYeHMUs
TOKOBOrO CUrHana B AnanasoHe oT 4 Ao 20 mA ¢ AUCKpeTHOCTbo 1 mA.

2.1.23 Tennocyetunk obecneumBaeT nepefady TEKYLWKUX 3HAYEHWUN
napameTpoB CUCTEMbl TernJocHabxeHmsas M AaHHbIX apxuBa no
rnocnegoBaTtenbHOMY  MHTepdeicy RS-232C  wvAuM  ranbBaHUYECKM
pa3Ba3aHHoMy RS-485. CkopocTtb obMmeHa ycCTaHaBIMBaEeTCA B pexume
«HacTponkn» n MoxeT npuHuUMaTb 3HadyeHus 38400, 57600 6ut/cek ans
RS-232C u 9600, 19200 ana RS-485. NMpoTokon obmeHa Tenaoc4éTymka
npeaycmaTpuBaeT peanusaumio Ha 6ase uHTepdenca RS-485 cetwn
TEN/I0CYETUNKOB.

2.1.24 MakcuManbHas aAnvHa InHUKU CBS3U Npu nepegadve AaHHbIX Mo
nHTepdericy RS-232C - 15 meTpos.

2.1.25 MakcuManbHas AsvHa IMHUK CBA3M NpW nepejavye AaHHbIX Mo
MHTepdency RS-485 6e3 peTpaHcnsTopa nNpU  UCNOJb30BaHUMU
HEe3KpaHMPOBaHHOW BUTOM Mapbl Ha ocHose nposoga MIWB 0,35 - 1200
METpPOB.

2.1.26 Peann3oBaHa BO3MOXHOCTb rMepefadn TeKyLWMX 3Ha4YeHUin
rnapaMeTpoB CUCTEMbl TEMJIOCHABXEHUA N AaHHbIX apxMBa 4vepe3 KaHaibl
ceten Internet, Ethernet, GSM, GPRS npu HanMuium COOTBETCTBYHOLLEIO
obopyaoBaHus.

2.1.27 NMutaHne WBB TennocyeTynMka OCYLIECTBASETCA OT CeTu
rnepeMeHHOro Toka HanpsixxeHuem ot 187 go 253 B, vactotoi (50 £1) Iu.

2.1.28 NMoTtpebnsemas mowHoctb MBB He 6onee 10BA. CymmapHas
notpebnaemas mowHocTb (MUBBE 1 UIM) He 6onee 30 BA.
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2.1.29 BpemMs ycTaHoBneHus pabodero pexuma He 6onee 30 MUH.

2.1.30 Macca TennocyeTumKa onpenensercs YMCIOM BXOAAWMX B ero
COCTaB M3MepuTeNbHbIX NpeobpasoBatenem U Maccol BblUUCUTENS, HE
npesbiwatowen 2 kr. Macca nsMepuTenbHbix NpeobpasoBaTesien ykasaHa
B WX 3KCMJlyaTauMOHHOW AOKyMeHTaumu. Macca TP B 3aBMCUMMOCTU OT
DN npuBegeHa B Tabnuue 2.7.

Tabnwvua 2.7

HoMMHaNbHbIN Macca MMNP, kr (He 6onee)

anamerp, DN, MM nen neprmMm

15 - 5

25 - 5

32 -

5
40 - 7
50 - 7

80

19

100

25,5

150

32

2.1.31 FabapuTHble pasmMepbl TensocyeTunKka onpeaenswTcs
rabaputHbiMn pasmepamn WBB, rabapuTHbiMM pa3mepaMun BXOASLWMX B
€ro CcocCTaB u3MepuTenbHbiX rnpeobpa3oBaTenem M UX B3aUMHbIM
pacnosioXXEHNEM C YYETOM COeAMHUTENbHbIX Lenen B 3aBUCMMOCTM OT
KoMnaekTauum Tennocyetumka. [abaputel MBB w MNP npuBeaeHbl B
MPUJTOXXEHUN B.

2.1.32 TennocyeTuynk coxpaHsieT MHHOpPMaLNO B SIHEProHe3aBUCUMOM
namMsiTM nNpuv OTK/IIOYEHUWN MUTaHUSA B TedyeHne He MeHee 10 net npum
cobnogeHn NpaBua XpaHeHMs 1 TPaHCMOPTUPOBAHMS.

2.1.33 Mo ycnoBuaM okpyxatuwen cpeabl cornacHo CTb EN 1434-1
Tens0C4YeTUYNKN OTHOCATCA K UCMOMHEHUIO A.

2.1.34 HanpsxeHne wnHAYyCTpUanbHbIX paguvonoMex, Co3gaBaeMblX
TEMJIOCYETYMKOM, HE MpEeBbllWAeT 3HAYEeHWN, YCTAHOBJIEHHbLIX B
CTb EH 55022 ans o6opyaoBaHusa knacca B.

2.1.35 VIBb TennocuyeTynmka COOTBETCTBYET CTeneHu 3awutbl IP54;
MPM, v NPMNM - IP55 no INOCT 14254. CreneHb 3aliuTbl BXOASAWMX B
KOMMIEKT TenaocyeTynka usmeputenbHblix npeobpasosatenen (UM, TC n
OWNA) ykasaHa B nx akcrnayaTtaunmoHHOM AOKYMEHTaUNuN.

2.1.36 No cnocoby 3awmnTbl YenoBeka OT MOPAXKEHUS INEKTPUYECKUM
TOKOM VBB TennocyeTumnka cootBeTcTBYeT knaccy II no NOCT 26104, MNP
- knaccy 01 no IOCT 26104). Knaccbl 3awmtbl WM ykasaHbel B uX
3KCNyaTaunoHHOM AOKYyMeHTauum.

2.1.37 IBb TennocyeTynka yCTONYMB K BO34ENCTBUIO
CuHycomganbHbiX BUubpaunin yactoton 10+55 Ny n amnanTyaoi cMeleHus
HWXe YacToTbl nepexoaa 0,15 MMm.
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2.1.38 TensiocYeTUNK B TPaHCMOPTHON Tape BbIAEPXMBAET MNpw
nepeBo3ke B 3aKpbITOM TpaHcnopte (KeNe3HOAOPOXHbIE BaroHb,
3aKpbITble aBTOMALUWHbI, TPOMbI CYA0B):

- BO3JeNCTBMe TeMnepaTypbl oT MUHYC 25 °C o nntoc 55 °C;

- BO34ENCTBME  OTHOCUTENbHOM  BnaxHoctu  (95+3)%  npwm
TeMnepaType oKpyxatwLwero sosgyxa Ao 35°C;

- BMbpauuto no rpynne N2 rOCT 12997;

- yAapbl CO 3HaYeHMeM yAapHOro yckoperus (nukosoro) 98 m/cek?
W OJNTENbHOCTbIO yAapHOro mMnynbca 16 Mc, 4ucno yaapos
1000+10 Ans KaxAaoro Hanpas/eHUS.

2.1.39 TennocyeTunk  yCTOM4MUB K  BO3AEUCTBUIO BHELLUHero
MarHUTHOro Mons C HanpshkeHHocTbto A0 400 A/M 1 BO3AENCTBUIO
CTaTMYECKOro MarHUTHOrO NOJS HanpsiXeHHOCTbo A0 100kA/M.

2.1.40 TennocyeTYNK YCTOMUMB K AWMHAMUYECKUM  WN3MEHEHUSM
HanpsiXXeHns CeTn snekTponuTaHusa Ansa knacca 2 no CTb M3K 61000-4-
11, kpuTepuit KayectBa MGYHKLUNMOHUPOBaAHUS b.

2.1.41 TennocyeTynkK yCTOMUYMB K HAHOCEKYHAHbIM WMMYNbCHbIM
nomexam ypoBHa 2 no CTB M3K 61000-4-4, kpuTepuin KadecTsa
YHKUMOHMpPOBAHMSA b.

2.1.42 TennocyeTYnK YCTOMUMB K MUKPOCEKYHAHbLIM WMMYbCHbIM
nomexam 6onbwon sHeprum knacca 1 CTb M3K 61000-4-5, kputepwuit
KavecTtBa PYHKLMOHMPOBaHMUSA b.

2.1.43 TennocyeTumnk ycTonums K paAno4acToTHOMY
3N1eKTPOMarHUTHOMY nosto cTeneHu XKeCTKOCTHU 2 no
CTB N'OCT P 51317.4.3, kputepuin kadyectsa QyHKLMOHMPOBaHMS A.

2.1.44 TennocyeTynK YCTOMUMB K 3/1eKTPOCTAaTUYECKUM paspsaam
creneHn xectkoctm 3 no CTB M3K 61000-4-2. Kputepuin kKadvecTtsa
(dYyHKUMOHMpPOBaHMS A.

2.1.45 CpegHsia HapaboTka Ha OTKa3 TenjaocyeTyMka He MeHee
20000 yvacos.

2.1.46 CpegHuin cpok cnyx6bl TennocyeTumka He meHee 10 ner.

2.2 Pabouue ycnosus

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

2.2.2 OTHOCUTENbHas BNAXHOCTb Bo3ayxa - A0 95% npwum
Temnepatype o 30 °C.

2.2.3 MakcnmManbHoe pabouee pasneHune B Tpybonposoge 1,6 MMa
(16,0 krc/cm?), no 3akasy - 2,5 MMa (25,0 krc/cm?).

2.2.4 TennoHocuTenb p[omxkeH cooteetcTtBoBatb CHwul 2.04.07-86.
Ecnu copepxaHue npumecen (cbeppoMarHUTHbIX BKAKOYEHUIA) NpeBbllaeT
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HOpPMY, TO BO3MOXHO BbiMageHWe ocagka Ha dyTepoBke MNP, 4yTo B
HEKOTOPbIX ClydasiX MOXET NMPUBECTU K CHUXXEHWUIO TOYHOCTU U3MEPEHUA.

2.3 MeTponoruyeckue xapakTrepucTukm

TennocyeTunk T2M-104 COOTBETCTBYET Knaccy B rno
CTB N'OCT P 51649 (knacc 2 CTb EN 1434-1). Mo 3aka3y noTpebutens
TennocyeTumk TOM-104 wu3rotaBAMBAETCA COOTBETCTBYHOLWMM Knaccy C
(knacc 1 no CTb EN 1434-1). Tennocuyétunk TOM-104M knacca TOYHOCTU
1 no CTBb EN 1434 cootBetcTtBYyeT TpeboBaHusm CTb ISO 4064 u moxeT
MCNOSb30BaTbCS AJ11 KOMMEpPYecKoro y4yéta obbEéma TennoHocnTens.

2.3.1 lMpepensl Aonyckaemomn OTHOCUTENbHOM norpeLHoCcTu
M3MepuTenbHOro KaHana konuyecrtesa Ttennotbl No CTE NOCT P 51649 He
MpPeBbIWAT 3HAYEHUN, BbIYUCAEHHbLIX Mo dopMynaM, NpuMBeAEHHbIM B
Tabnuue 2.8.

2.3.2 Mpegenbl  [OMNYCKAeMOW OTHOCUTESIbHOM MOrpewHoCTM npu
n3MepeHun o06BLEMHOrO W MaccoBoro pacxoga, obbema U Maccol
TEeNIOHOCUTENSA MO KaXAOMy KaHany He MNpeBblwaloT 3HadeHun,
BbIYMCNEHHbIX N0 popMynaM, NpueeaeHHbIM B Tabnuue 2.9.

Tabnuua 2.8
Knacc ®dopMyJibl ANA BbIMUCIIEHUA NPpeaenoB AoNYyCKaeMoM
npu6éopa | OTHOCUTENIbHOW MOrPeLHOCTN 80 max, Yo
B 8 0 max = £(3+4 At, /At+0,02G,/G)
C 8 0 max = (244 At, /At+0,01G,/G)
MpumeyaHunsa:

At - 3HayeHMe pa3HOCTM TeMNEpATYp Mexay NoAatoLWmMM 1 06paTHbIM
Tpy6onposoaamu, °C;
G - U3MepeHHoe 3HaYyeHne 06bLEMHOr0 pacxoaa TennoHocutens, M3/y

Tabnuua 2.9
Mpepenbl ponyckaeMomn
Knacc R o-rHc.)cwreanoﬁ norpewHocTun, %,
;I | CELICLEE ﬂ::;moa c nne KaHanos c UN

(1 n 2 kaHanbi) (3 n 4 kaHanbi)

Gy £G <0,04G, +(2+0,02G,/G)

B +(1,5+0,01
0,04G, <G LG, (1,5+0,01G,/G) +2,0
G, <G <0,04G, +(1+0,01G,/G)
. + + 4
c 0,04G, <G <G, (0,8+0,004G,/G) +1,0

MpuMmevaHve: G - uW3MepeHHoe 3HadeHue ob6beMHOro pacxopa
TennoHocuTens, M3/u.
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2.3.3 MNpepenbl  gonyckaemMon  abCcoOMOTHOW  MOrpewHoCTn  npwu
n3MepeHunu Temnepatypsol, °C:

- npu komnnekTaumm 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 — namepsemas temnepartypa B rpagycax Llenbcus.

2.3.4 Npepenbl AonycKaeMon NpuBeAeHHOW norpewHoctn UMBBE npu
npeobpa3oBaHNM CUrHaNOB OT AATyYMKOB AaBneHus: 0,15 %. Mpeaensl
AOMycKaeMoOn npuBEAEHHOW MOrpelwHOCTM AaTYyMKOB  M3BLITOYHOrO
pasnenuns: £1,0 %.

2.3.5 Npegenbl [OMNycKaeMom OTHOCUTENbHOW MOrpeLHoCTH
M3MepeHus AasrieHns (NpyM HaanMumMn faTYMKOB M3ObITOYHOro AaBneHus):
+2,0 %.

2.3.6 Npepenbl [oNycKaemMol OTHOCUTENbHOWN MOrpeLHoCcTn npwu
namepeHumun speMeHn: + 0,01 %.

2.3.7 lMpepgensl AornyckaeMomn npueeaeHHoOM NnorpeLwHocTn
npeobpas3oBaHna M3MepeHHOro 3HadyeHus Bbi6paHHOro napameTpa B
YHUDUUMPOBAHHbIA CUIrHan NOCTOsiHHOro Toka: +0,5 %.
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3 YCTPOUCTBO M MPUHLUN PABOTbI TEMNOCYETYMKA

TennocyeTtumk coctomT M3 VBB 1 noakntovaembix K Hemy MMP, UM, TC
n ON[. CxemaTuyeckoe wu306paxeHWe TensocyeTYMKa MNpPUBEAEHO Ha
puc. 1. LWTpuxoBon  NMHUEN oTo6paxeHbl JIVHUN CBA3U C
M3MEpPUTESIbHbIMK MpeobpasoBaTensaMm, HaaMuMe KOTOPbIX OMpeaenseTcs
MCMONHEeHMEM TennocyeTynka (yKa3sbiBaeTcs B KapTe 3akasa).

7151

MrP (kanan 1)

MrP (kanan 2)

Mpumeyanne — emecto PCM-05.05 B kaHanax 3 n 4 BO3MOXHO npumeHeHue WI1
Apyrux Tunos (cMm. Tabnuuy 2.6)

puc. 1
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MBB Tennocuyétumka nNoCcTpoeH Ha 6ase cneunanuaMpoBaHHOM
MMKPOMNPOLECCOPHON cucTeMbl, obecneumBatowen cb6op mMHdopmaumm no
aHasnoroBblM M 4acTOTHO UMMynbCHbIM BXodaMm (F/N), eé nocneayroLyo
06paboTky, HakonneHue, XpaHeHne U nepegady obpaboTaHHOMN
MHdOpMauMmM Ha YCTPOMCTBO WHAMKAUWM, aHanoroeble W uUUdpOBbIE
BbIX0Abl.

OyHKUMOHanbHO WMBB Tennocyértumka cocTouT M3 6/10Ka aHasioroBom
obpaboTkn curHana, 6noka uundposoir ob6paboTkm curHana wn 6noka
nuTtaHua. Ha nnate 6n1oka aHanoroson 06paboTkM CurHana pacnosioXeHbl
Knemmbl ans noakntodeHuss MNP, WM, TC wn OWA. Ha nnate 6noka
undgposon o6paboTku curHana pPacrosioXKeHbl BbIBOAbI
YHUDULMPOBAHHOIO BbIXOAHOMO CUrHasa MOCTOSAHHOrO TOKa, a TakK Xe
nopTbl NocnefoBaTesnbHbIX MHTepdencos RS-232C, RS-485.

MpuHunn pencteua MNP ocHoBaH Ha SBMEHWUU 3/IEKTPOMArHUTHOMN
MHAYKUMWU. TIpyU OBMXKEHUM 3SNEKTPOMPOBOAHOMN XWUAKOCTM B MarHUTHOM
none wmexay osnektpogamu MNP Bo3HukaeTr 3AC sneKTpoOMarHMTHOW
MHAYKUMW, NponopuMoHanbHass CKOpPOCTM TeudeHuss xunakoctn. SAC
MHAYKUMW nocTynaeT B 650K aHanoroBol obpaboTku curHana WMBB, rae
OHa ycunuBaeTcsa un npeobpasyetcs B undposByro dopmy.

UM npoBoauT u3MepeHne 06bLEMHOro pacxoga TensoHoCUTeNns wu
npeobpasoBaHue B YaCTOTHbIN nnm UMNYNbCHbIN CUTHanbl,
MpornopunoHasibHble pacxoay TernJ0HOCUTENS.

MN3mepeHue TemnepaTypbl TEMIOHOCUTENS OCYLLECTBASETCS MYyTEM
M3MEpPEHUS MafleHUs HanpshxeHuss Ha TC npu NpoTEKAHUW 4Yepe3 Hero
TOKa, 3alaBaeMOro WCTOYHMKOM ToOka 6/5ioka aHanoroBon 06paboTku
curHana. [anee, nocne npeobpa3oBaHUs M3MEPEHHOro HanpshkeHus B
undgposyto dopMy, OHO nocTynaeT B 6510k umdpoBo 06paboTkm curHana.

N3mMepeHue paBneHuss OcCyLlecTBnseTcs MyTEM HenoCpeaACTBEHHOro
M3MEpEeHMs cunbl Toka, nocTtynawmuwero ot AWM. MNocne npeobpasoBaHus
M3MEPEHHOr0 CuUrHasna B uMdpoBylo GopMy OH Takxe nogaércsa B 610K
undpoBoi 06paboTkn curHana.

Ha ocHOBe W3MepeHHbIX CWUrHalOB W YCTAHOBOYHbIX MapaMeTpoB
TennocyéTumka B 6noke umdposon 06paboTkm curHana ocyLecTBnseTcs
BblUMC/IEHWEe TEenJoBOMW 3HEpPrum, TEenI0oBOM MOLIHOCTU, O06BEMHOrO,
MacCOBOro0 pacxo4oB W TemnepaTtypbl TensioOHOCUTenNsl, MpoTeKwero
o6béMa M Macchbl TenaoHocuTens. BbluncneHHble 3HAaYEHUSA BbIBOASTCS Ha
YCTPONCTBO MHAMKaumun. B 6rnoke umdpoBon o6paboTkm curHana Takxke
ocyuwiecTBnseTca npeobpasoBaHMe BbIGpaHHOro napaMeTpa B CWUrHan
MOCTOSIHHOMO TOKa M (dopMMpoBaHMe MNOCBIIOK MNoc/eAoBaTeNbHbIX
nHTepdencos RS-232C nnm RS-485.

M3MepuTenbHblit  KaHan Q TenjocyeTymMka npeactasnsieT coboit
COBOKYMHOCTb, COCTOSILLYIO U3 KaHasa U3MepeHus pacxoda, ABYX KaHanos
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M3MepeHus TemnepaTypbl, ABYX KaHalnoB W3MEpeHUsl CUrHanos OT
[aTuMKoB  M3ObITOYHOrO AaBneHus, obecrneynBaloLyd BblYMCIEHUE
KoNn4yecTsa TEMIOTbl U APYrUX (PU3MYECKUX BEMYMH MO AaHHbIM 06
N3MepeHHbIX NapameTpax TenJoHoCUTens.

BbluncrneHne konnyecTtBa TenaoTbl Q ANa KaXA0ro M3MepUTENIbHOIo
KaHana ocyuiecrtensercs no dopmyne:

T2
Q=G p(h, —h,)-dT (3.1)
Tl

roe G-obbeMHbI pacxod TenaoHocuTensa B TpybonpoBoge, Ha
KOTOPOM YCTaHOBJ/IEH NepPBUYHbBIV Npeobpa3oBaTens, M3/y;

p-NMNOTHOCTb TennoHocuTens B TpybonpoBoae, Ha KOTOPOM
yCTaHOBJIEeH NepBUYHbIN NpeobpasosaTtens, Kr/M>;

h;-yaenbHas 3HTaNbNUsa  TensoHocuUTens B nogatowem
Tpybonposoae, 'Ax/kr;

h,-yaenbHas 3HTanbnua  TensoHocuTensa B Tpybonposoae
xonogHoro BogocHabxeHua (ans cuctem BC) wnu yaenbHas
3HTanbNus TennoHocutens obpaTHoM Tpybonposoae (ANS CUCTEM
otonnenus), FAx /kr;

T1,T2-BpeMs Hayana u KOHLUA U3MepeHnst COOTBETCTBEHHO, u.

BbluncneHne  ygenbHon  sHTanbnuu  (h) wu  nnotHoctm  (p)
TenaoHocuTens npomn3BoAMTCS no  dopmynaMm,  yKasaHHbIM B
pekoMeHaaumn MU 2412-97.
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4 YKA3AHUE MEP BE3OINACHOCTHU
NCTOYHMKOM ONAacCHOCTM MPU MOHTaXe WM 3KCnayaTauum TenaocyeTymka
ABNAOTCA:
- ceTeBOe HanpsxeHue (Ao 253 B);
- [aBNieHue XuakocTtu B Tpybonposogax (4o 2,5 MMa);
- TeMmnepaTypa XumaKkoctu u Tpybonposoga (fo 150 °C).

BesonacHocCTb 3kcnnyaTaumm rlpM60pa obecneumBaeTcs:

- nsonsumen SNNIEKTPUYHECKUX uenen COCTaBHbIX yacrtemn
TENNOCHETHUNKaA,

- HanéxHbIM 3a3emneHuem UrMl;
- npo4YHocTblo kopnyca MMP, UM v 3awmnTHbIX runb3 TC;
- repmMeTnyHoCTbio coeanHenms MMP n UM c Tpybonposoaom;

Mpu 3kcnayaTauuu TensocyeTymka HeobxoaAmMo cobntogatb obuiue
TpeboBaHusa 6e3onacHoOCTU:

- 3anpewaeTcsa aKcnayaTaumsa npnbopa Co CHATOM KPbILWKOW;

- 3anpewaetcsa gemoHTuposaTb [MNP unu UM 00 NOAHOro CHATUA
AaBneHus B Tpybonposoge.

- nepen npoBeaeHWEM paboT HeEO6XoAMMO y6eauTbCs B TOM, UTO
Ha TpybonpoBode OTCYTCTBYET OMNAcHoe AN JKM3HMU
HanpskeHune.

Mpn ycTaHoBKE M MOHTaxe TenjaocyeTymka Heobxoammo cobnopaTb
TpeboBaHus MOCT 12.3.003, NOCT 12.3.032, IN'OCT 12.3.036, a Takxe
npaBua NoXxapHon 6e30nacHOCTM 1 TeEXHUKM 6e30nacHOCT!.

Mpun skcnnyataumm Heobxoaumo cobnwgate «lpaBuna ycTpoKicTBa
3N1eKTPOYCTaHOBOK>, «[paBuna TEXHUKMN 6e3onacHocTn npu
3KCMlyaTaumMm 31eKTpoyCcTaHOBOK» U «0O6wme npaBuna MoOXapHOM
6e30nacHOCTM 4719 NPOMbIWIEHHbLIX NPeaAnpUsaTUn>».

Mpn obHapyXeHun BHEWHUX MnoBpexaeHun npubopa uAN CceTeBOM
NpoBOAKW cCrieAyeT OTK/IUYUTL TenjoCyYeTYNK OT CETU A0 BbIICHEHUSA
MPUYMH HENCAPABHOCTU CNELMNANIUCTOM MO PEMOHTY.

3anpeu.laeTc9| YCTaHOBKa U a3KcrayatTauuna an6opa B B3PbIBOOMACHbIX
30HaX BCeX KJ1aCCOoB.

[Ons TyweHus noxapa, npu BO3ropaHuMu TernJocyeTymKka, paspellaeTcs
MCMONb30BaTb TOSIbKO YI/IEKUCNOTHbIE orHeTywutenn tuna OY-2, OY-5,
Oy-10 v ap.
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5 MOHTAX

MOHTaXX Tenjoc4YeTuUMKa  OCYLIEeCTBNSAETCA B  COOTBETCTBUM C
«NHCTpYKUMS no MOHTaxy TEen10C4YETYNKOB TOM-104»,
APBC 746967.039.000 M.

6 MOANOTOBKA K PABOTE

MpoBepuTb MpPaBWIbHOCTb MOHTaXa 3/IeKTpUYecKux uenen B
COOTBETCTBMU C I/IEKTPUYECKON CXEMOW MOAKIKOYEHUSA, NPUBEAEHHON Ha
puc.B.2 (MPUNOXEHWE B).

MNOTHO 3aKpbITb KPbIWKK KNeMMHbIX kKopobok MNP, UM, TC n AuA.

YCTaHOBUTb Ha MeCcTO nepeaHiol naHens MUBB v nioTHO 3aBUHTUTBL
6onTbl KpenneHusa nepeaHen naHenm BB k kopnycy VBB.

MoaaTtb pacxoa TenaoHocuTens noA pabounM AaBrieHMEM U MPOBEPUTHb
repMeTn4YHoOCTb coeanHeHuns nne, unmn, 3alWNTHbIX rMnb3
TepmonpeobpasosaTtenen n AN ¢ TpybonpoBoaoM. Teyb 1 nNpocaymBaHume
He J0onycKarTCs.

BKAOUMTb NUTaHue TennocyeTynka. Y6eamTbcs, 4To Nocae BKIOUYEHUS
NUTaHUsa BKJIKOYMNACb NoAcBeTka MHAuKaTopa n Ha XKW nHamumpyroTca
3Ha4YeHus Tekyllen AaTbl U BPEMEHMU.

MpoBepuTb NPaBUIbHOCTb YCTAHOBKM MPOrpaMMMpyeMbIX NapamMeTpos,
OTCYTCTBME HewTaTHbIX CUTyauMin N TEXHNYECKMX HENCNPABHOCTEN.

Y6eautbCa B MHAMKALMKM M3MepsieMbiX MapameTpoB - pacxopa (G),
TemnepaTtypsbl (t), aasneHus (p).
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7 NOPAOOK PABOTbI

K paboTe ponyckaeTcsi TEMJOCYETYMK, HE MMELWNI NOBPEXAEHWUN
COCTaBHbIX YacTel, HapyleHus naoMb6 M MoaroToB/IEHHLI K paboTe B
COOTBETCTBUM C pa3aesioM 6 HacTosILWero pykoBoACTBa.

7.1 Obwume cBeaeHUuA

7.1.1 Monb3oBaTenbckoe MeHk npubopa YCNOBHO pas3neneHo Ha
YPOBHMW. Mpn BKIAOYEHNN NPNBOP HAXOAUTCS B NEPBOM (BEPXHEM) YpPOBHE
M UHOVMUNPYET TeKylme Bpemsa u gaTy.

7.1.2 YnpaBneHune paboToi Tennoc4éTymnka ocyllecTsnseTcs
YeTbIpbMSl KHOMKaMKM, pacnofioXXeHHbIMW Ha NepeaHer naHenun, n KHOMKom
«cnyxebHas», pacrnonoxeHHon Ha nnate umdposon ob6paboTkm (cM.
puc. B.1, MPUNOXEHUE B).

OCHOBHOe HKUMOHaNbHOE
O6o03HauyeHne | HammeHoBaHue byHku
Ha3Ha4yeHue
\ «BIEBO® Mepexod  MexXAy OKHamum MeHl B
npeaenax OAHOIMO YPOBHS, W3MeHeHue
«BMNpaBo>» rnapamerpa.
PR Bxon B MeHI0 mapaMeTpoB WMAW HAcTpoek
Bbl6paHHOM CUCTEMbI TENOCHA6XEHMUS.
. Bbixog Ha ypoBeHb BBepx W3 ntboro
«BbIXOA»
MEHI0.
E] AKTMBaUMs pexuma N3MEHeHUs
«cnyxebHas»
napameTpa.

7.1.3 O CcOCTOSAHMWN TEMSTOCUHETUMKA MOXKHO CYAUTb MO COCTOSIHUIO Tpex
CBETOAMOAOB, pPACMOJIOXKEHHbIX Ha MNaHenu ynpasneHus. MwuraHue
3e/1eHOro CBeToaMoAa MPUMEPHO pa3 B CeKyHAY CBUAETENbCTBYET O
HOpManbHOM paboTe TennocdyéTumka. MuraHme KpacHOro cBeToamoaa
CurHanmsupyet o Hanmumu HC, HenpepbiBHOE CBeYeHne — O Hanmuuum TH.
CBeueHne Xentoro ceetoanoga CUrHanmsmpyeT o nepepade AaHHbIX MO
nHTepdency RS-485.

7.1.4 TennocYETUNK UMEET YeTbipe pexnma paboTbl:
«KoHdurypaumsa» - npegHasHadeH Ans Bblbopa M yCTaHOBKMU
TennoTeEXHUYECKMX cxeM y4yeTa (cM. Tabnuuy 2.4).

«Pabounit» - B 3TOM pexuMme WHAMLUPYIOTCS U3MEpPEHHbIE WU
BblYMCNEHHbIE 3HAYEHWNS NapaMeTpoB CUCTEM TennonotpebneHus;

«HacTpoiku>» - npegHasHayeH AN NPOCMOTPA M KOPPEKTUPOBKMU
YCTaHOBOYHbIX MapaMeTpoB TeN0CUYETUMKA.

«lMoBepka» - npefHasHayeH ANa  MpoBeAeHUs  MOBepKwu
TenIoCYETYMKaA.
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7.2 OnucaHue pexuma «KoHdurypaums»

Onsa Bxopa B pexum «KoHburypaums» Heob6xoaMMo NPy BKAOYEHUMU
TenJjiocyeTymka B ceTb yaep>xuBaTtb Ha)xaTom KHOMNKY
«cnyxe6Han».

Mopsapaok nepexopaa Mexay OKHamum B pexuMme «KoHdwurypaumnsa»
n3obpaxéH Ha pwuc. 7.1. Bblbop KonmMyecTBa CUCTEM WM TUMNA KaxAaom
CUCTEMbI OCYLLECTBSETCA NPU MOMOLLN KHOMOK «BMPaBO» WU «BJIEBO»,
nepexof K crneaylowen cmcteMe — KHOMKOW «BXoA». Bbixoa u3 pexuma
«KoHpurypaumsa» 6e3 3anmcm KoH@Urypaumm — KHOMKOW «BbIXO4».

HavaTb

KOHMrypupoBaHme
|

Yucno cucrtem: x

2!

Tun Cuctemsi 1

1 BebELLELLLLY LY LY B Y

{O0KKXXKKXX 3
g

N3mepuT. Kananbl
Gixx  txX:  pxx

I
— -~
|. G:ixx

[ nporpaMMMpyeMblﬁ (n)
T B N
Banucatb
Mepexopn 6e3 3anucu
KOHUrypaumto
q:) ypau KoHdurypauum
| » o
Mepexon ¢ 3anncbio
KOHdUrypaumm
‘><P€)KVIM «PaBouniny )
Puc. 7.1
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[MpuMeyaHusa:

1. Ecnu Tpebyetca Bect yuyeT no cxeme <«UCTOYHMK», TO npu
KOHMUIYpMpoBaHUM 3Ta CXeMa AO0J/KHa yCTaHaBIMBaTbCS NepBoW;

2. Tpu KOHMUrypupoBaHuUM ABYXMOTOYHbIX cucTteM («OTkpbiTas», «IBC
LMPKYNAaUMa») CleayeT yuuTbiBaTb TO, YTO KaHabl U3MEepeHus pacxoaa B
nopatoweM u obpaTtHoM TpybonpoBoaax OAHOM CUCTEMbl AOMXKHbI ObiTb
nn6o oba MHAYKUMOHHbIE, M60 06a YaCTOTHO-UMMYJIbCHbIE;

3. CnepyeT UMeTb B BUAY, YTO UYNC/IO KaHaNOB U3MEPEHUS pacxoaa He MOXeT
npesbllwaTe 4, a YMC/IO KaHanoOB W3MEpeHUs TeMmnepaTypbl He MOXeT
npesbIWwaTb 6.

4. Tpwu 3anucy KoHbUrypaumm apxms U MHTerpatopbl npubopa obHynsal0TCS.

7.3 OnucaHune pexuma «Pabounin»

7.3.1 TMpwu BK/THOUEHUN TennocyeTynKk aBToOMaTU4ecKun
yCTaHaBnmBaeTca B pexum "Pabounin" n npu otcytcteun HC mn (unun) TH
Ha4yMHaEeT pacyeT M HakonaeHne CyMMapHbIM UTOFOM KOJIMYeCcTBa TeNa0Tbl
rno BCEM CUCTEMaM.

Pexum "Paboumn" npepHasHayeH A0S MHAWMKaAUMWM  NapaMeTpoB
cuctem  TensiocHabxeHusi. B pexumme  "Pabouuin"  MOXHO  Takxe
MPOCMOTPETb TeKyllee BpeMs, BpeMs HapaboTku Mo KaxAon cucteme,
BpeMeHa paboTbl Npu Bo3HMKHOBeHUM HC B cuctemax TensocHabxeHus m
apXuB perncTpupyembix napameTpoB.

lMepexoa OT OAHOrO WHAWMLUMPYEMOro MnapaMeTpa K Apyromy
oCyLlecTBNsSeTCca paBHOMPaBHO B 06e CTOpPOHbI MOCPEeACTBOM Ha)aTtus
KHOMOK <«BMpaBO» WM «BJIeEBO», Nnepexon K oTobpaxeHuo napamMeTpoB
KOHKPETHON CUCTEMbl — KHOMKOW «BXO4», BbIXO4 W3 pexmuma MnpocMmoTpa
rnapamMeTpoB CUCTEMbI — KHOMKOW «BbIXO4».

7.3.2 YCTaHOBKaA TeKyLlero BpeMeHun 1 aatbl:

YMeHbLUeHne yBenuyeHue

(I

Bpewmsi uu:mm:ce | [@] | Bpems: BEi:mm:ce
Hata pa/mm/rr » [ata pa/mm/rr

G

Bpemsa yu:§ili:cc
Oata pa/mm/rr
T
- [o]
v
Bpewmsi uu:mmice | [@] | Bpemst uummice
Oata pa/mM/ir |¢ Oata po/mv/ @

7.3.3 Mopagok nepexoga Mexay OKHamum pexuma <«Pabounin»
n3o06paxén Ha puc. 7.2.
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Pexnm «Pabounin»

Bpemsa 44y:mm:cc
Oata pa/mm/rr

4\ CUCTEMA 1
KaHan cBsi3n XXXXXXXX
RS232 = = /
@~ T - .
I CUCTEMA N |
KaHan cesiau | 000K | R
RS485 L {1 YPOBEHb |
A
£ [

A 4

OHeprus Q Tkan
X XXXXXXXX

MouwHocTb P

XX.XXXXXX [kan/v
- (=
Apxus == A
" Mapamempsi 4"
[« : cucmembl :
Oumbkn  Cuct N| ( ‘
nl (2 YPOBEHb |
" Mpocmomp . ‘
apxuea (3 YPOBEHb )
Puc. 7.2
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PexuM npocMoTpa apxvBa AaHHbIX

32

R lpocmomp . —
apxuea (2 YPOBEHb |
| | tw
h ]
= =
CyTOUHbIN apXvB [ »| Yacoson apxvs
- (o]
Y Y
[aHHble Ha 24:00 [aHHble Ha Y4:MM
@ oa/mm/rr an/mm/rr
] te e} 1o
[aHHble Ha 24:00 [aHHble Ha Y4-1:MM
(] oa-1/mm/rr on/mm/rr
=y t=. v t=
. DanHble Ha 24:00 : [aHHble Ha Y4-n:Mm ______________
E] oa-n/mm/rr : na/mm/rr ()
_— Mamsweapxuea T~~~
Lo apsuea .................... & Hawseie apxuca
................ \//
(3 YPOBEHb |
Puc. 7.2a
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OnucaHne OKOH pexuma «Pabounin» (LUTPUXOBOW NMHUEN BblAENEHbI

OKHa,
«Hactponkn»).

oTobpaxeHune

KOTOPbIX 3aBUCUT OT YCTAHOBOK B peéexunme

OkHa MeHo 1 ypoBHsl

Bpemsa yu:mm:cc

Tekywme BpemMa v gaTta.

Oata goo/mm/rr
MopsakoBbii HOMep cucteMmbl (N) M HanMMeHoBaHue
npUMeHseMon B cucteme cxembl ydyeta («Pacxopgomep
CUCTEMA N V», «Pacxogomep M», «Maructpanb», «Mogaua,
HXXXXXXX «O6paTka», «TynukoBaa ['BC», «lMognutka HCO»,
CVCTEMA N oTkn| «Moanutka WctouHuka», «lMopaua+P», «OTKpbITasn»,
XXXXXXXX «BC unpkynsauus», «<Mctounuk» («P-nopgava+Moan.»)).

OTKJ1 oTtobpaxkaeTcsi, ecin cuctemMa OoTK/oUYeHa (CM.
n.2.1.11)

KaHan cBsizn
RS232(RS485)

AKTUBHbIA KaHan cBasn (RS-232C wnm RS-485),
M3MeHsIeTCa TMnpu  MOMOLWM KHOMKKM  «BXoa». [lpu
oTcyTcTBUM obMeHa paHHbiMM B TedeHun 60 cek,

KaHan CBS3M  aBTOMATM4YeCKM  U3MeHsleTcsa  Ha
YCTaHOBJ/IEHHbIN B pexnme «HacTponku».

OKHa MeHI0 2 ypOBHA

Oxeprua Q kan KonnyectBo TennoBoM 3Heprum, noTpebneHHomn

X XXXXXXX

cuctemoi N B Mkan.

(vepran G MBr
l X.XXXX

BoiBog Q B MBTy vnn B M ycTaHaBnvMBaeTcs B
MeHI0 «O6Lme HacCTPOMKKN npubopax.

MowHocTe P
XX.XXxx [kan/u

3HayeHne MrHOBEHHOW MowHoCTM B cucteme N,
n3mepsiemon B Nkan/u.

O6rem V w3 | O6beM TennoHocuTens C HapacTalowmM UTOroM,
oo | M3MepsieMblii B M.
3
O6beMV1XXXX)'(‘;'(X B cnyuae, KorAa B CUCTEeME HECKONbKO KaHasoB
: M3MepeHus  pacxoga, Ob6beM  TernJioHOCUTEenNs
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O6bem V2 m3
X XXXXXX

O6bem V3 m3

CUMTaETCA OTAENbHO Mo KaxaoMmy u3 Hux (V, Vi, V2,
V3).

X XXXXXX
Macca M T

X XXXXXX

Macca TenjoHoCMTeNs C HapacTaloWWM WTOroM,

Macca M1 T| n3Mepsiemasi B TOHHax.

XXXXXXX | B cnyyae, Korga B CUCTEME HECKONbKO KaHasnoB
Macca M2 1| v3MepeHus pacxoaa, Macca TennoHocuTens

XX00XXX | M3MepsaeTcs OTAENbHO NO KaXxaoMmy 13 Hux (M, M1, M2,
Macca M3 T M3).

X XXXXXX

Maccoseblili pacxon
G X.XXXX T/M

Gl XXXXX T/Y
G2 X.XXXX T/4

MaccoBbIi pacxoq
G3 XXXXX T/4

MaccoBbllii pacxof TEemnJIOHOCUTENSl, W3MEepsieMblii B

T/u.
B cnyyae, korga B CUCTEME HECKOJIbKO KaHanoB
n3MepeHus pacxoaa, pacxozj TENI0HOCUTENSA

M3MepPSeTCs OTAENbHO MO KaxaoMmy u3 Hux (G, G1, G2,
G3).

O6beMHbIN pacxop
G X.XXXX M3/Y

Gl x.xxxx M3
G2 xxxxx M3

OGbeMHbIV pacxos
G3  xxxxx M3

O6beMHbIi pacxoa TennoHocuTens B cucteme N,
“3Mepsiemblii B M.

B cnyvae, korga B CUCTEME HECKOJ/IbKO KaHasoB
U3MepeHuns pacxoaa, pacxon TennoHocuTens
cuYMTaeTca OTAENbHO MO Kaxaomy m3 Hux (G, G1, G2,
G3).

Temnepatypa

t XXX.XX °C
tn XXX.XX °C
to XXX.XX °C
tr XXX.XX °C
tx XXX.XX °C
to XXX.XX °C
tx XXX.XX °C

TemnepaTtypa TennoHocutena B °C.

34  Teniocqerunk TIM-104. PyKOBOACTBO 110 SKCr/lyarauui.




PasH. Temnepatyp
tn-to  xxx.xx°C

PasH. Temnepatyp
tr-tx  xxx.xx °C

Pa3H. Temnepatyp

PasHoCTb TemnepaTyp Tpy6onpoBoaamm,

nsMmepsemas B °C.

Mexay

to-tx  xxx.xx °C
tn-tx  xxx.xx °C
totx  xxx.xx °C
lMasnenve

:p x.xxx MMNa

po x.xxx MlMa

I—_—_—____1 [laBneHne TersioHocutensa, wu3sMmepsemoe B Mlla.
:-pr x.xxx MMa (Bo3MOXxHa  nporpamMMHas yCTaHOBKa  3HayeHus
l@_i-)g(X_Ml_'la__ naBneHunst B npegenax ot 0.1 go 2.5 MMNa c warom B
foo  xoxoxx MMa 0.1 MMa, cM. pexuM «HacTpoinkn»).

:px x.xxx MMNa

[Masnenne

:px x.xxx MMa

Tpab ymm | Bpemsa paboTbl n BpeMsa HapaboTku npubopa B yacax
THapab YMM | 1 MUHYTaXx.

Bpewms B owwmnbke

Tou. H:MM Tow. - BpeMs paboTbl npubopa npu Hanuumm TH.
Tow awm | T: At — BpeMs paboTsl npubopa npu HC At < Atd..
T: atd Y:MM

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

Bpems B oumbke
TG1T Y:MM

T:Gl - Bpems paboTbl npubopa npu HC G> Gi.
an BbiNyCKe U3 npon3BoacTBa ycTaHaBNMUBaKOTCA 3Ha4YeHUsA

GT=GB, G{=GH.

Ownbkn Cuct N

MHankaumsa cumeonos HC n TH B cucteme N
«GTy, «Gil», «G1T», «G1lln», «G2T», «G2{», «G3T», «G3i»,

«Atd», «Hencnp. kaHana t».

ApxuB

ApXuUB permcTpauum napamMeTpos.

Terniocqerymnk TIM-104. PyKOBOACTBO 110 3KCi/lyarauui. 35



OKHa MeHI0 3 YPOBHsl

CyTOYHbI apxuB

Bbibop Tuna npocMaTpuBaeMoro apxuvBea.
YacoBow apxuB

[aHHble Ha y4:MM Bbibop natbl (BpemMeHW) 3a KoTopyk (koTopoe) 6byaer
An/mm/rr BbIBOAUTHLCA apXuB.

7.3.4 Mopsaok nepexoga Mexay OokHamu B pexume «Paboumin» gns
Kaxaon cxembl npuBeneH Ha puc. I.1-I.11, NMPUJTIOXEHUE T.

7.4 OnucaHue pexuma «HacTponku»

7.4.1 na Bxoga B pexuMm paboTbl TennocyeTumka <«HacTponku»
HeobxoauMo, Haxoasicb B 060M  MeHIO  pexuma  «Pabouunin»,
OAHOBPEMEHHO HaXXaTb KHOMKM <«BJIEBO» U «BnpaBo>». [lopsaok
nepexoga Mexay OKHamMum B pexume «Hactpoinku» wun3obpaxEéH Ha
puc. 7.3.

3HayeHMs NapaMeTpoB HaCcTpoeK, YCTaHaBAMBAEMbIX Ha NpeanpuUaTUm-
M3roToBmuTENE MO YMOAYAHMUIO, MOAYEPKHYTLI B N.7.4.2.

[na Koppekuuu napamMerpa Heo6xoaAnMo:

1. Mpu nomMowM KHOMOK <«BMNpaBO» WIN <«BfeBO» BblbpaTb
KOppeKTMpYEMbI NapaMeTp;

2. HaxaTb KHOMKy «cnyxebHasa»" (nNpuM 3TOM KOPPEKTUPYEMBbIN
napameTp Ha4yHeT MuraTtb);

3. [lpu NoMoLLM KHOMOK «BMNPaBO» WN «BIEBO» U3MEHWUTb 3HAYEHUNe
napametpa (4159 aKTMBaUWM pexmMa YCKOPEHHOI0 MW3MEHeHUs
HY>XHO AOMOJHUTENIbHO HaXaTb KHOMKY «BBOA»);

4. TIOBTOPHO HaXaTb KHOMKY <«C/y)ebHas».
KoppeKunsi HeKOTOpbIX MapaMeTpoB HeAOCTyMHa ANA Mofb30BaTens.

3HayeHusa 3TUX nNapaMeTpoB YCTAHAB/AMBAKTCA Ha nNpeanpusaTumn-
NU3roToBUTENE NPU BblINYCKE U3 NMPOMU3BOACTBA.

*

ONa  aKTMBauMM pexuMma W3MEeHeHus napaMeTpoB «Agpec B ceTwy,
«UHTepdeiic» N «CkopocTb 06MeHa» MOXXHO BOCMOJ/Ib30BaTbCS KHOMKOW «BXO[>»
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Pexum «HacTtponkm»

Pexum «Pabounin»

f=H=

A 4

MoBepka
M3M. KaHanos

MO v x.xx

TOM-104 N XXXXXX

CRC32: XXXXXXXX
N MapTum: Xxxxxx

Cepaic O6Lwme HacTpomnku
npubopa
I'IapameTpuCMCTN HacTpoiiku
: X000 ] MapameTpel Cuer. 1 13M. KaHaroB
...................... XXXXXXXX [ ) S
(4 YPOBEHb )
\ )
C) L C) (e )
A A 4 A 4 A
OumnctuTb apxms Gl XXX ayi XXX Agdpec B ceTn: xxx
W MHTEerpaTopb! Glse XXX, XXX WHTepdenc: xxxx
af o _ 7 Ie
OuncTuts apxms : : CkopocTb obmeHa:
Mapamemper lNapamempbl N
gt e o R = = = =t  I=
Temnepatypa CPU WN3meput. Kanansl PN gor, MMa  x.x Wnaukauus p:
xx °C G XXt XXX Pi XXX nalHet
(k) =
BobiBog gon. Q:
HeT/MBT*4/"Ox
it 1=

TOKOBBIN BbIXOA: X

(5 YPOBEHb )

Puc. 7.3
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7.4.2 OnncaHune okoH pexuma «HacTponku»

O6wwme HacTponku npudopa

Anpec B ceTu: Xx
NHTepdenc: XXxxx

YcTaHoBKa agpeca npubopa (1-99) B cetn RS-485 um
TUNa akTuBHOro uHtepdeiica (RS-232C nnu RS-485).

CkopocTb 0OmMeHa:
XXXXX

YcTaHOBKa CKOpOCTM o6MeHa npubopa C BHELIHWMMU
ycTpoiicTBamMu (MpUHMMAET 3HadeHus u3 paga 9600,
19200, 28800, 38400, 57600 6ut/cek ans RS-232C un
9600, 19200 ansa RS-485).

WHavkaums p:

na/Het

HacTpoiika Hanuuusa MHAMKauMmn OaBneHus.

BbiBog gon. Q:
HeT/ MBT*u/I'dx

BkntoyeHne AOMNOSTHUTENBHOIO 3KpaHa ans
oTobpaxeHuns konuyectsa TennoTel Q B MBT*4u wunn
rax.

ToKoBbIV BbIXOA: X

Boibop napameTtpa, npeobpasyemMoro B TOKOBbIN
curHan 4-20mA. Bbibupaetcs 13 psga:  «pacxop
kaHana N» (N=G1...G4), «<temnep. kaHana N» (N=T1...T6)
nnn nporpaMmmupyembiii «M» (In=4...20 mA).

HacTpoiikn nameputenbHbIX KaHanoB

av1 XXX

Gle XXX, XXX

ay2 XXX HomuHanbHbii gnameTp MMP n UMM, BepxHuii npeaen

G28 XXX, XXX n3mepeHus pacxoaa GB (KOppeKkuus HefoCTyMnHa).

ay3 XXX

ava XXX

G1T % XXX

G1l ,% XXX

G271 % X Bbi6bOp MWMHMMaNbHOro W MakKCWMMasnbHOro nopora, B

G2 % XXX COOTBETCTBMMU C KOTOPbIM 6yayT perMcTtpupoBaThbCs
= HC B paboTte TennocyeTtumka, % ot GB. MameHsieTcs B

ggl;’ ix npeaenax 30%-120% c AuncKpeTHOCTbIO B 1% ans
0 G*T 1 0-10% c anckpeTHocTbio B 0,05% ans Gi.

G4AT , % XXX

G4l , % XXX
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Twn Bxopos G3,G4

YacTOTHO-MMNY/IbCHblE KaHanbl M3MepeHus pacxoja
MBE (3 n 4) KOHpUrypupyloTCs B 3aBMCMMOCTU OT
BMAa BbIxoAHOro curHana WM - Ha npuem curHana,
NpOMNOPUMOHANbHOIO TeKYLleMy 3Ha4yeHnto 06beMHOro
pacxofa (4acToTHbIM curHan ot WI) unn Ha npuem

HaCTOTHbIE/MMIMTYNIECHbIS CUrHana, nponopumoHasnbHOro0 HakonseHHoMmy B WI
3HayeHno obbema (MMNynbCHbIA curHan ot WM).
YacTOTHO-MMNY/IbCHblE KaHanbl M3MepeHus pacxoja
KOHPUIrypupyoTca Ha MpueMm curHana ogHoro Buaa,
T.€. 1160 0b6a YacToTHble, TM60 06a NMNYyNbCHbIE.

G4s XXX, XXX YcTaHOBKa MaKCMManbHOro pacxoga W 4acToThl,

Fmax4, [y XX0XX|  cooTBETCTBYIOWEN MaKCUMarbHOMY —pacxogdy npu

G3B XXX, XXX MCMosiIb30BaHMn UM Cc 4acToTHbIM BbIXOA4HbIM

Fmax3, Ty XXXxxx CUrHaNoM.

G3B XXX, XXX
Kv G3, n/u Xxx.xx

G4s XXX, XXX
Kv G4, nfn XxXx.XX

YcTaHOBKa MakcMMasibHOro pacxoja v Beca MMnysbca
npn wncnonb3osaHunm WM C¢ UMNYNbCHbIM BbIXOAHbLIM
CUrHanaom.

Tun TCM: X, XXXX YctaHoBka Tuna npuMmeHsembix TC (1.3850 wnwm
1.3910).

VON. X0 mA YcrtaHoBKa ﬁ,mana%OHa M3Me|:3€HM$| TOKOBOr0O CUrHana

pmax = xxMa ot AN («0-5 mA»; «0-20mAx»; «4-20 mMA») N BEPXHErO

npepena namepeHns aasnenus (ot 0 go 2.5 MMa).

PN gor, MlMa  x.x

YcTaHoBKa  AOrOBOPHbIX  3HAYeHWUM AaBneHus,
MHAWUMPYEMBIX B Ciydyae obpbliBa WAM KOPOTKOrO
3aMblkaHnsa nvHnin AU (0.1-0.5-1.6 MMa ¢ warom 0.1 MMa).

HacTpoikn napameTpoB cucteM

G XXX
Gl XXX
G2 XXX

HacTtpolika KaHanoB MW3MepeHuss pacxoja - U3M
(n3mepsiemoe) wunu  nporp  (nMporpamMupyemoe)
3HayeHne. B cnyyae ycTaHOBKM nporp nosiBASIETCS
OKHO:

G nporp
G= XXX %
B KOTOPOM MOXHO YCTaHOBWTb 3HayeHue pacxoaa B %
oT GB (1-120%) € warom B 1%.
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HacTpoiika KaHanoB M3MepeHus TemnepaTypbl — W3M

(n3mepsemoe) wam  nporp  (nMporpamMmmpyemoe)
T XXX 3Ha4yeHune.
B cnyyae ycTaHOBKM U3M MOSIBASETCSH OKHO:
n XXX T nsm
M3m. kaHan X
To o B KOTOPOM MOXHO MNpuv HeobxoAMMOCTM W3MEHUTb
YCTaHOB/IEHHbIN HOMEpP WU3MEepUTeNbHOro KaHana
TeMmnepaTypsbl.
Tr XXX
B cnyyae ycTaHOBKW nporp MosiB/SETCA OKHO:
Tx XXX T nporp
T= xxx °C
B KOTOpPOM MOXHO yCTaHOBUTb 3HayeHune
TemnepaTtypbl ot 0 Ao 150 °C c warom B 1°C.
HacTpolika KaHanoB W3MepeHuss AaB/eHUs — Uu3M
(n3mepsiemoe) wnAu  nporp  (NporpamMMupyemoe)
P XXX 3Ha4yeHune.
B cnyyae yCTaHOBKW u3M NOSIBNSETCH OKHO:
Pn XXX P nsm
M3m. kaHan X
Po o B KOTOPOM MOXHO MNpu HeobxoaMMOCTM MU3MEHUTb
YCTa@HOB/IEHHbIN HOMEp W3MEepUTENbHOro KaHana
[aBNeHus.
Pr XXX
B cnyyae yCTaHOBKW nporp NosiBASETCS OKHO:
Px XXX P nporp
P= x.X MlNa
B KOTOPOM MOXHO YCTa@HOBWUTb 3Ha4yeHne AaBfieHns oT
0.1 po 2.5 MINa c warom B 0.1 MIa.
Boi6bOp MMHMManbHOW pasHOCTM TemnepaTyp, B
atd,°C XXX COOTBETCTBMM C KOTOpOoM 6yayT perncrtpmposatbcs HC
B paboTe TennocyeTumka At<Atl. W3meHseTca B
ananasoHe ot 0 go 30 °C ¢ guckpeTHocThLIO 1°C.
HacTpolika ocTtaHoBa cyeTa npu BO3HMKHOBeHMM HC
OcraHoB: XXX (palueT);
Cucrema: XXX HacTtpolika oOTkIlO4eHWs  cuctembl, cMm. n. 2.1.11
(BKI/OTKI).
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Mpn M2>M1:
Q=Q1/Q=Q1+Q2

Bbi6op dopmynbl pacuyeTa notpebneHHoro
KonuyectBa Tenna (TOAbKO ANS  CXeMbl  y4yeTa
«OTKpbITasa») (Q=01+Q2 wnm Q=Q1) npun M2>Ml1
(TOJ‘IbKO ansa MHAYKUMOHHbIX KaHasoB,
cM. MPUNTOXEHUE K).

[atumku noToka:
LIMpK+XB

HacTpoilka MecTa YCTaHOBKWM JaTyMKOB MOTOKA
cuctembl  «I'BC  umpkynauusa».  LUunpkynsaumoHHas
cuctema [BC ¢ pgatumkamm  pacxopa Ha
LMpKYNsSILMOHHOM TpybonpoBoge w TpybonpoBoae
ropsiyen BoAbl:

Q = M1(hn - hx) - M2(ho - hx)

UM umpkynsumoHHas cuctema [BC ¢ agaTynmkamm
pacxona Ha uMpkynsunmoHHom Tpybonposoae u
Tpyb6onpoBoae X0104HOM BOAbI:

Q = M1(hn - ho) +M2(hn - hx)

Pexum paboTbl
XXXXXXXX

Boibop pexuma paboTbl CUCTEMbI AfiIA CXEM YyYeTa:
«OTkpbITas»: OCHOBHOMW, NNETO1(G1=0), NETO2(G2=0)
(cm. MPUNOXEHUE K);

«UcTouyHuK»: UcTouHUK, P-Mogava+ilogn.

Uameput. KaHanbl
G1: XX t: XXX p: XXX

NHavKaums ncnonb3yembiX CUCTEMOM M3MepUTeNbHbIX
KaHanoB TennocyeTymka (Koppekuusi HefoCTynHa). B
crnyyae MCnosib30BaHUsl MporpaMMmMpyeMbIX 3Ha4YeHui
BMECTO COOTBETCTBYIOLIEro KaHana oTtobpaxaercs
6yKkBa «ny».

CepBuc
O6HyneHne apxuBa AaHHbIX U (MNKM) MHTErpaTopos
npubopa. [Ona o06HyneHuMsa apxmBa U  (Mnn)
WHTErpaTopoB HYXHO MPU MOMOLUM KHOMKW <BBOA»
Cepsic 3allTM B COOTBETCTBYIOLLEE MEHIO:
OuncTnTb apxme OuncTnTb apxme

N UHTEerpaTopbl

nnun
M ABa pa3a HaXaTb KHOMKY <<cny>|<e6Ha;|>>.

Temneparypa CPU
xx °C

TemnepaTtypa LeHTpanbHOro rnpoueccopa
Tennocyetymka B °C.

7.4.3 Nopagok nepexoaa Mexay OKHaMu B pexume «HacTtporikn» ans
Kaxxaon cxembl npuBegeH Ha puc. 4.1-A4.11, NPUJTIOXXEHUE A.
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7.4.4 Ana BbIXoAa u3 pexuma paboThbl TenjocyeTymnka
«HacTpokmn» HeobxoAMMO, HaxoAsiCb B /IO6OM MEHI0, HaXaTb KHOIMKY
«BbIXOA > .
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7.5 OnucaHue pexuma «lMoBepka»

7.5.1 dna Bxoma B pexum paboTbl Tennocyetumka «loBepka
M3MepuTebHbIX KaHanoB» (NoBepkKa KaHasfloB M3MepeHus pacxopa Gl wm
G2), HeobxoaAMMO BOWTU B pexmMm «HacTpomku», 3aTeM Mpu MOMOLLM
KHOMOK «BJ&IEBO>» WM «BNPaBO>» MNEPENTN K OKHY:

MNoBepka
N3M. KaHarnos

M HaXaTb KHOMKY «BXOoAQ4> , NPpY 3TOM NOABUTCA OKHO:

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

Ona Havyana HabnwaeHuss HeobxoAuWMO MoAaTb CUrHaN «CrtapT»
(3aMKkHYTb KoOHTakTbl XP2, cMm. puc. MB.1, NMPUNOXEHUE B), npu 3TOM
3KpaH 3aMuraeT, U Ha HeMm 6yaeT MHAMULMPOBATLCA CPeAHWI pacxos 3a
MHTepBan HabnwgeHusa. [na OCTaHOBKU cyeTa Heob6XoAMMO Pa3OMKHYTb
KOHTakTbl XP2. Tlpu Havane noBTOPHOro HabnwaeHus npeabliaywme
nokasaHunsa obHyNATCA aBTOMaTUUYECKMU.

Ons Bbixoaa U3 pexuma «lloBepka W3MEPUTENbHbLIX KaHaloB»
Heo6X0AMMO HaXKaTb KHOMKY «BbIX04> .

7.5.2Ana Bxoga B pexuM paboTbl Tennocdetunka «lloBepka»
(noBepka mM3MepuTeNnbHOrO KaHana KoauyecTBa TensoTbl) Heob6xoamMmo,
HaxoAscb B Nto6oM MeH pexmma «Pabounin», opHOBPEMEHHO HaXaTb
KHOMKK «cnyxebHaa» n «Bxoa». [1nd BbiIXOAa M3 pexuma MNOBEpKMU
HeobxoauMo, Haxoaacb B nwboM  MeHw  pexuma  «[loBepka»,
OAHOBPEMEHHO HaXxaTb KHOMKW «cnywebHasa>» n «Bbixon» . [1opsaaok
nepexoga Mexay okHamu pexuma «losepka» nsobpaxeH Ha puc. 7.4.

BHUMAHME ! Npun Bxoae B MeH (CM. puc. 7.4):

CUCT. 1 Tosepka
MNopava

apxXumB CTaTUCTUYECKUX AAHHbIX U UHTErpaTopbl O6HYJ'I$'-HOTCF|.

MpuMmeyaHusn:

1. Bpema noBepku (OAHOKpaTHOro HabnwoaeHMs) - 3TO MHTepBan
BPEMEHW MeXAy HadanoMm («CTapToM») W OKOH4YaHueM («CToMnoM»)
cyeTa. Bpemsa nosepkun yctaHasnmnsaeTcsa B gnanasoHe oT 60 go 600c ¢
waroMm B 12c. MNpu cuyeTe >3KpaH BpPEMEHM MNOBEPKW MUraeT, no
OKOHYaHMM cYeTa — OCTaHaB/IMBAETCS;

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

3. B pexume «lloBepka» yBeNIMYEHO YMCNO 3HavalMX pa3psaoB nocne
3anaTon;
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4. Ona nosTOpa

n3MepeHns

Heobxoanmo oAHOBpPEeMEeHHO HaXaTb

KHOMKN «cnyxebHas» n «Bxoa». CUeT MHTerpaTopoB Mpu Kax/aoMm
cneayoLweM N3MEPEHMUM HAUYMHABTCH C KHYA».

5. KoHdurypaums cxem ydyeTta, aBTOMaTUUECKN yCTaHaBnMBatowasica npu

BxoAe B pexuMm «[loBepka» B 3aBUCUMOCTU NCMOJSIHEHUSA

TensocyeTymka, npmuBeaeHa B Tabnuvue 7.1.

Tabnuua 7.1
NcnonHeHune [ Cucrema 1 Cuctema 2 |[Cucrema 3 Cucrema 4
TOM-104-4 |llogava MNopaya MNopava Pacxogomep
TOM-104-3 |lMogava Mogava Mogava -
TOM-104-2 |llogava MNopaya - -
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Cxema meHio pexuma «lloBepka»

Pexum «Pabouniny

@+ A 4

Pexuvm nosepku
Esc-Her «-[a

Ic

Bpems nosepku

XXX C
I
yMeHbLUeHne BpeMﬂ HOBepKM yBenuyeHune
XXX C
=+|
» Bpemsi yu:mm:cc CUCT. 1 Mosepka
Oata pa/mm/rr [ Mogaua [~ -
A4 m
Oreprua Q Mkan
X XXXXXXX

ApxuB

[

Owwmnbkn Cuct N

TG1T Y:MM
T.GJ Y:MM
\
Tow 4:MM
T: alt Y:MM
N\
Tpab Y:MM
THapab Y:MM

I-pn x.xxx Mra |

lpo x.xxx MMa

X XXXXXXX

T

\

G

Maccosebih pacxog
XXXXX T/Y

I

0O6bem V me

X XXXXXX

[

O6GbeMHbIV pacxo

G X.XXXX M3/Y
tn XXX.XX °C
to XXX.XX °C

PasH. Temnepatyp
tn-to  xxx.xx °C
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7.6 OnucaHue uHTepchencoB TennoCHYETYMNKA

7.6.1 CunTbiBaHME XpaHUMbIX BO BHYTPEHHEN NaMATU TenaocyeTumnKa
napaMeTpoB CUCTEMbl TenJoCHabXeHns W CTaTUCTUYECKUMX AaHHbIX
(apxuBa) ocylectBngetca no uHTepdency RS-232C wmnm RS-485 npwu
nomowm nporpammbl Statl0Ox ans Windows 95/98/2000/XP. Onsa cBs3u
Terniocuétunka c MK, aganTepoM rnepeHoca AaHHbIX WIW KOHBEPTEPOM
nHTepdencos (RS-232C«>RS-485) ucnonbsyTca curHanbl RXD, TXD u
GND.

7.6.2B cnyvae, Korga TennocyeTymk nocraBsnseTca C
YCTaHOB/IEHHbIM nepexoAHbIM kabenem (cm. KapTy 3akasa,
MPUNTOXEHWUE A), ana cumTbiBaHUS AaHHbIX NO uHTepdency RS-232C B
MK HeobxoAMMO MOAKIKUYMTL K nepexonHoMy kabento, msobpaxkeHHoMy
Ha pwuc. 7.5, Hynb-MoaeMHbIn kabenb (cM. puc. 7.6).

MepexopHon kabenb RS-232C (TOM-104 - AlA)

Pastem DB 9-M Posetka HU-3
(Bunka) (k TennocYeTYUKY)
|1
I 2
1|3
Puc. 7.5
Hynb - MmogemHbIn kabenb RS-232C
Pasbem DB 9-F Pastem DB 9-F
(po3seTka) (poseTka)

O

OPOOO
QIPI® ©

O

Puc. 7.6
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7.6.3 na cunTbiBaHUSA AaHHbIX Mo uHTepdency RS-232C B apantep
rnepeHoca [AaHHbIX HeobxoAMMO MNOAKMAUUTL aganTep K nepexoaHoMy
kabento (cM. puc. 7.5).

7.6.4 Qna npaMoro coeamHeHms Tennocdetynk - TIK cnepyet
ncrnonb3oBaTb Kabenb, n3obpaxxeHHbIN Ha puc. 7.7.

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

Pasvem DB 9-F Posetka HU-3
(po3eTka) (k TennocYeTYNKY)

O

OXONONON®)
eI0® ©
WN

J

Puc. 7.7

7.6.5Tpn cuuTbiBaHUM [AaHHbIX MO WHTepdency RS-485 ans
nogknyeHmsa Tenaocdétumka Kk K gononHuTenbHo  Tpebyetcs
KOHBepTep, npeobpasytowmnn curHansl nHTepdenca RS-232C B RS-485 un
obpaTHOo. PekomeHayeMbin KoHBepTep - KW485-01 ¢ aBToMaTuyeckwu
noacTpaMBaeMom CKOpPOCTbio W dopmaToM. [ns opraHmsaumm CceTtu
TennocyeTymkoB Ha 6ase nocnegoBaTenbHOro uHTepdenca RS-485
HeobxoauMo KaxaoMmy npubopy MpUCBOUTbL YHUKasnbHbIA CETEBOW appec
(cM. pexum «HacTtporkn», n. 7.4.2).

7.6.6 CxeMa 3neKTpu4Yeckux CoeaMHEHMn Mpu opraHuMsaumm CceTu
TennocyeTumkoB Ha 6a3e nocnegoBaTenbHOro uHTEpdenca RS-485
npueeaeHa Ha puc. 7.8.

BHUMAHWE! MogkntoueHue (oTknoyeHne) Tennocyétyumka kK MK gomkHo
NpPOV3BOAUTBLCA MPU BbIKITIOYEHHOM TennocyéTumke unu MK.

7.6.7 MNopagok KOH(UrypupoBaHMs MoaeMa Npu NOAKAYEHUN ero K
TennocyeTunky onncaH s NMPUNOXEHUN U.
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CxeMa aneKkTpuyecKknx coeguHeHnn npu opraHnsaLmm cetm

TOM-104 #1 TOM-104 #N OM-104 #99
*AS ARS-“SSB + ! - 4&55 ARS-A&Z +I - &&5 ARS-4853 + ! -
O @ O
\ \ \
N~ N N
‘ { € 1 { £ 1: K KOHBEPTEPY UHTEpdecoB
;@ )"') )"') $  KoHTponnepy ACY v T.n. ’

1. Cornacytolee conpoTtusneHne Rn yctaHaBnMBaeTcsa B KpaHMX TOYKaX JIMHWN
CBS131 U AOMKHO BbITb paBHO BOMTHOBOMY COMPOTUBNEHMIO Kabens.
2. OKpaH NHUN CBA3M 3a3eMNSIETCA B O4HOW U3 KPaWHUX TOYEK.

48

Puc. 7.8
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8 MAPKMPOBKA 1 NNOMBUPOBAHUE
MapKkupoBKa COCTaBHbIX YacTen TensoCYETUMKA AO0/HKHA COXPaHATbCA
B TEYEHWNE BCEr0 CPOKa CNYyXObl TEMMIOCYETUMKA.
Ha nepeaHen naHenu VIBb HaHeceHbI:
—  HauMMEeHOBaHMe M yCNnoBHOe 0b03Ha4YeHmne TEMJ0CUETUMKA;

- 3HAK YTBEPXAEHUA ThUMa rocyaapCtea, B KOTOPOE NOCTABJIAETCA
[aHHbIN TEeNI0CHETUUK;

- AManasoH  M3MepeHuWss  TeMnepaTypbl  TEMJioHOoCUTENs B
nojatowem n obpatHom Tpybonposozae;

—  AnanasoH U3MepeHUs pasHOCTM TeMnepaTypbl TEMJIOHOCUTENS;
—  knacc tennocyetumka no CTb NOCT P 51649, CTb EN 1434-1;
—  HanpshXeHWe M 4acToTa UCTOYHMKA NMUTaHUS;

— noTtpebnseMas MOLHOCTb;

—  CTeneHb 3aluThbl.

Ha 6okoBon creHke WMBB 3akpenneHa nacnopTtHas Tabnunuka, Ha
KOTOPOM yKa3aH 3aBOACKON HOMep TensocyeTunKa;

TennocyeTunk SABASIETCS NPUBOPOM KOMMEPYECKOro yyeta, B CBSA3M C
3TMM BCE €ro COCTaBHble YacCTX AOIKHbI 6bITb ONIOMOUPOBaH®I.

Mpyv BbiNyCcKe C MNpeanpuAaTUA-U3roTOBUTENA COCTaBHblE 4acTu
TennocuyeTumKa AoMKHbl MMeTb oMby OTK u nnoMby rocroseputens.

Mpwn ycTaHoOBKe, NMocsie BbIMOHEHUSA MOHTaXHbIX pa60T, TEMNMOCHETHUNK
MOXeT 6bITb OI'IJ'IOM6VIpOBaH npeacraBuTenaMmn OpraHoB TenaoHaa3opa.
Mpn 3TOM MoryT 6bITb OI'IJ'IOM6VIpOBaHbI cneaywume coCrtaBHble 4acTu
TenJioCHeT4ynKa:

- nne
- nn;
- TC Ha Tpy6onpoBoge;
- Kopnyc VBB.
PekomeHayeMble cnocobbl naoMbupoBaHus npuseneHbl Ha puc. 8.1.

BHUMAHUME!!! B cnyyae HapylweHus WnNn HecaHKUMOHMPOBAHHOIO
CHATUSA nnovo6 npeanpuaTUA-U3roToBUTENS notpeburtenamm,
TEeNnocC4YeTUMK He cuuTaeTcsa npubopoM KOMMEepYeckoro yyerta, a
npeanpusTUE-U3roToBuUTENb CHUMaeT c cebs rapaHTuiiHble
obsasarenbcTBa.
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Mpumepbl nnoméuposanus MNP

Mpumep nnombuposaHusa TC Ha
Tpybonposoae

Puc. 8.1
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9 TEXHUWHECKOE OBCNYXUBAHUE

CneuunanbHoro TEXHWYECKOro 06CcNyXnBaHMA B npouecce
3KCMnyaTauumn TeNOCYETUNK He Tpebyer.

TexHunyeckoe O6Cﬂy>KVIBaHVIe COCTaBHbIX 4acTer TensocyeTymnka
npon3BoaANTCA B COOTBETCTBUU C UX 3KCI'IJ'IyaTaLI,VIOHH017I ,CI,OKYMEHTaLI,VIel‘/].

PekomeHayeTca NpoBOAUTL MNEPUOAMYECKUI BU3yaslbHbIi OCMOTP C
uenblo KOHTponss paboTocnocobHOCTM TennocdeTynka, cobnogeHus
YCNOBUI  3KCMsyaTauuMu, OTCYTCTBUS  MeXaHWYeCKMX MOBpexaeHui
COCTaBHbIX YacTer npubopa v Hannumsa naomé6.

MNpn Hanuuuu B TenJIOHOCUTENE B3BECEN WU BO3MOXHOCTU BbiNaAeHUs
ocafka, Tpyby MMP HeobxoAMMO NEPUOAMUYECKN NMPOMbIBATb C LIESIbI0 ero
YCTpaHeHus.

Mepen otnpaBkoi npubopa Ha MNOBEPKY WINM PEMOHT HeobxoauMo
nocne AeMOHTaXa OYUCTUTb BHYTpPeHHUW kaHan [MP oT oTnoxeHun,
obpasyrowmxca B npouecce akcryatauum. CHATME  OTIOXKEHMN
Heo6x0AMMO NpPOBOAMTL MPU MOMOLLM BETOLN, CMOYEHHOW B BOAE.

3anpeLwaeTca MpuMMEHEHMe OCTPbIX U pexywux npeaMeTos A4
OYMCTKWN BHYTpeHHero kaHana MriP.

Mo mepe HeobxoanmMocTm PEKOMEHAYETCA O4YUMUWaATb COCTaBHblE 4YacCTu
TenJocyeT4ynKa npm nomMoLin CYXOVI WKW CMOYEHHOM B BOAE BETOLUMW.

3amMeHa npeaoxpaHutenen WBB TennocyeTynMka OCYLLECTBASETCS B
cnegyrowem nopsake:

. OTK/TKOYNTb TEMJTIOCHETUYUK OT CETU NMNTAHUA,

e OTBMHTUTb BMWHTbl Ha BEpPXHEW KpbIWKe W CHATb ee (Bug
TensiocyeTymMKa CO CHATOM BEPXHEW KPbIWKON MpuBeAeH Ha
puc. B.1;

e CHSTb KpbIWKY NpeAoXpaHUTesns U U3BJeYb ero npu noMoLum
NMUHLETA;

e  YCTaHOBMWTb HOBbI NMPefOXPaHUTENb;
e  YCTaHOBMUTb KpbILWKY NpeaoxpaHuTens;
e  YCTAHOBMWTb BEPXHIOK KPbIWKY U 3aKPYTUTb BUHTHI.

3amMeHa npepoxpaHutenen WM npousBoANTCS B COOTBETCTBUMM C UX
3KCNyaTauNOHHOM AOKYMEHTaUnen.
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10 BO3MOXXHbIE HEUCMTPABHOCTHW N METOAbl YCTPAHEHUA

HaunmMmeHoBaHue
HEencnpaBHOCTH,

BeposiTHasi npMumHa Cnoco6 ycrpaHeHus
BHeLWHue
nposiBsieHust
Mpu BKAKOYEHUN lMeperopen npegoxpaHuTesnb 3aMeHUTb
OTCYTCTBYET CeTeBOro nNUTaHus; npeaoxpaHuTtenb

MHdopMauus Ha
XKW Bbluncnutensa

O6pbIB ceTeBoro kabens

3aMeHUTb ceTeBoM
Kabenb

OTcyTcTBYET
n3MepeHune pacxoaa
W Tenna npu

He cobniopaeTtcs nonsipHOCTb
NOAK/OYEHNS BbIBOAOB
(curHanbHbIX UK

MpoBepuTb cooTBETCTBME
noakntodeHusa MrP k BB

ABNXyLLeMca B036yxxaeHus) mexay MNP n (puc. B.2).
TensoHocuTene MBB.
lMnoxoe 3azemnenune MNP nnu [MpoBepuTb 3a3eMiieHune
nn
[MpocaunBaHune TennoHocuTeNns | YCTpaHuUTb npocaymBaHmne
yepes 3anopHyto apMaTtypy TennaoHocuTens
[a3oBble Ny3blpy B [MpUHATL Mepbl NO
Mpounssoantca y3bip P P

oTcyeT obbeMa
TEenIoHoOCUTENS Npu
HenoaABMXHOM
TensioHocuTene

TensoHocuTene

Hanunune anekTpuyeckoro Toka
B Tpybonposoae

He 3anonHeH TensioHocuTenem
Tpy6onposoa MMP wnun UM.

YyCTpaHeHU1I0 ra3oBbIX
ny3bIpbKOB B
TensoHocuTene

YCTpaHUTb UCTOYHUK TOKa

3anonHuTb Tpybonposoa
NP nnau 1N
TensoHOCUTENEM UK
BbIK/TIOYNTb TEMJ0CYETHMK.

HeT usmepeHus
TemnepaTypsbl

O6pbIB IMHWM CBSA3U MEXAY
TC n BB

HeucnpaseH nnu He
noakntoyeH TC k BB

YcTpaHuTh 06pbiB

MpoBepuTb NPaBUIBHOCTb
nogknto4veHms TC
(puc. B.2).

HeT usmepenus
AaBneHus

O6pbIB NMMHWUM CBS3U MEXAY
OW4 v VBB

HewncnpaseH nnu He
noakntoveH A4 k UBB

YcTpaHuTb 06pbIB

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

B cnyuyae, ecnvM HeucrnpaBHOCTb YCTPaHWUTb HE yAaNnoCb, HEO6X0AUMO

obpatutbca B

CEpBUCHbIN

LEeHTp

I'IO,D,pO6HbIM onucaHneMm BO3HUKLLNX r|po6neM.

npeanpuaTnUa-mn3roTtoBnTend C
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11 ycnosusa XPAHEHUA U TPAHCINTOPTUPOBAHUA

TennocyeTumk cneayer XpaHUTb B CYXOM W BEHTUIMPYEMOM
rnoMeweHumn npmn temnepatype ot 5 go 40°C, OTHOCUTENIBHON BNAXXHOCTU
00 95% npu Temnepatype 25°C.

N3MepuTenbHble npeobpa3oBaTenin XpaHATCA B COOTBETCTBUM C WX
3KCMyaTaluMOHHOW AOKYMEHTaUMen.

TpaHCcnopTMpOBaHWe TenjocyeTynka MpomM3BOAUTCA NobbiIM  BUAOM
TpaHcrnopTa (aBMauUMOHHBIM — B OTarJIMBaeMblX repMeTU3NPOBAHHbIX
OTCeKax caMoJIeTOB) C 3aWMToN OT aTMOoChepPHbIX 0CaAKOB.

Mocne TpaHCNOPTUPOBAHUS MNpW  OTpULATENbHbIX TeMmnepaTtypax
BCKPbITUE SLUMKOB MOXHO MPOWM3BOAUTbL TOJIbKO MOC/E BbIAEPXKU UX B
TeyeHun 24 4yacoB B OTAMN/IMBAEMOM MOMELLEHUMU.

Mpy TpaHCNOPTMPOBKE TEMIOCHETUMKN AOSKHbI 3aKPEnIaTbCa BO
nsbexxaHue nageHUn n coyagapeHuin.

12 NOBEPKA

TennocyeTunk NoasexuT obsasaTesibHON FOCYﬂ,apCTBEHHOVI NnoBEPKE B
cnegyrwmnx cnyydasax.

e repBMYHaAs MOBEpPKA — MpuW BbIMNyCKE M3 MPOU3BOACTBA U MOC/e
pEMOHTa;

e repuoamyeckas MoBepka — MO WCTEUEHWUIO MEXMOBEPOUHOMO
WHTEepBana;

MoBepka  TenjocyeTyMka  AOSHKHA  MPOBOAMTCS B OpraHax
rocyaapCTBEHHOM METPOJSIOFMYECKON  CNyXbbl  mnun nabopatopusx,
aKKpeauToBaHHbIX opraHamum locctaHaapTa.

Mpyv cpaye TennocyéTumka B PEMOHT, MOBEpPKY MnacrnopT [AOJXKEH
HaX0AUTbLCHA C TEMMNOCUYETUMKOM,

MoBepka Tennocyetunkos TOM-104 npoBOAMTCS B COOTBETCTBMU
c «Tennocyetumkn TOM-104. MeTtoauka nosepku, MPB MIM1.1419-2004» c
y4éToM m3BelleHms 06 nameHeHmn N°4. MocrnenoBaTenbHOCTb AENCTBUIN B
pexume paboTbl TennocdeTynka «lMosepka» onucaHa B n. 7.5.

MeXXMNoBEepOUHbI  UHTEpPBaN TEMJIOCYETYMKOB MpPU  BbiMyCcKe U3
npousBoAcTBa - 4 roga, Npy Nepnoanyeckoin nosepke — 2 roaa.

Mpy nocTaBkax TEernJoCYETYMKOB Ha YKpauvHy MeXNoBEpPOUHbI
WHTepBan - He 6onee 2 feT.
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13 TAPAHTUU U3TOTOBUTENSA

MpennpusaTMe-n3roToBUTEND rapaHTupyet COOTBETCTBME
TennocyeTumka TpeboBaHusm TY PB  100082152.001-2004 npwm
cobnogeHn notpebutenem  ycnoBuii  TPaAHCMOPTUPOBKW, MOHTaxa,
3KCnyaTaunu.

FapaHTUM pacnpoCTPaHSOTCA TOMbKO Ha TEMJI0CYETUNK, Y KOTOPOro He
HapyLleHbl NAOM6bI NpeAnpUSTUS-U3roTOBUTENS.

TennocyeTymk, y KOTOPOro BO BPEMSI rapaHTUAHOro cpoka 6yaet
06HApYy)XEeHO HEeCOOTBETCTBME CBOMM TEXHUYECKUM XapaKTepUCTUKaM,
PEMOHTUPYETCS NPeAnpUSTUEM-U3TOTOBUTENEM WIIN 3aMeEHSIETCS APYTUM.

B ToM cnyuyae, ecnM npoBeAeHWE TapaHTUHbLIX PEMOHTHbIX paboT
BAUSAET  Ha METPOJIOrMYECKME  XapaKTEPUCTUKKW,  TEMSI0CHETYMK
BO3BpalllaeTca NoTpebuTento co CBUAETENLCTBOM O NOBEPKE.

Mo Bonpocam rapaHTUMHOro o6cnyxuBaHusa crepyeT obpawaTtbCa B
CEPBUCHbBIN LEHTP NpeanpusaTUa-n3roToBuTens:

Pecny6nuka Benapycb

223035 MuHckun panoH, n. Patomka, yn. NapkoBas, 10
cekpeTapb: Ten./cpakc (017) 502-11-11, 502-11-55

otaen npopgax: ten. (017) 502-11-89, ten./cpakc (017) 502-22-31
e-mail: info@arvas.by, web: http://www.arvas.by

CepBUCHbIN LEeHTp: I. MuHck, B. Xopyxen, 32A
aucnetyep: Ten. (017) 292-23-96, dakc (017) 237-41-82,
M06. +375-44-555-36-49
pemoHT: Ten. (017) 502-11-93
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NMPUNOXEHUE A
KapTa 3akasa Tennoc4yeT4ymka

KapTa 3aka3sa N¢ TennocyeTymka ToM-104_ -
3aKkasunk:

(HanMeHOBaHMe npeanpuaTua, aapec, TenedoH/dakc)

DN MNP, mm NMpuMmeyaxnue
1 kaHan (MHAYKLUWMOHHbIN)
2 KaHan (MHAYKUWOHHbIN)
Tun NN DN, MM MpuMeyaHune
3 KaHan (4aCTOTHO-MMMYbCHbIN) PCM-05.05C
4 kaHan (4acTOTHO-UMNYJIbCHbIN) PCM-05.05C
MNpumeyaHne - ecnu nHdbopmauus OTCYTCTBYET, TO TennocyeTynk

n3MeputensHbiM ( -Mn) npeobpasosaTtenem (-IMmn) pacxoja Ans 3 U 4 KaHanos He
KOMIUJIEKTYETCH;

BCEIO (BapuvaHT No yMONYaHWIO MOAYEPKHYT):

Konuuectso komnnekTtoB (nap) TCI , ANnHa Lnorp (85/120/210) MM
KonuuyectBo oanHo4HbIX TCI , AnnHa Lnorp (85/120/210) MM
MNMepexoaHol kabenb ANs NOAKIOYEHUS

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

Hanunuune ncrouynmka nutaumna AN (ga)

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

KoMnnekTaums y3nomM MOHTaxHbIM (4a/HeT)

KoMnnekTauusi KOMMIEKTOM MOHTaXHbIX YacTel: NpoKnaaku

NapoHUTOBbIE, MOHTaXHbIe dnaHubl, 60NTbl, WNWABbKW, raku (ga/HeT)

KomnnekTaums NnpsiMONIMHENHbIMU yYyacTKaMu (4a/HeT)

KomnnekTtauus kabenem nogknoveHns (ga/Her):

Kabenb noakntouveHus MIMP (curHanbHbIN) wT., annHa L (2/5/10/30) M
Kabenb noakntoyveHus MIMP (Bo36yxxaeHwe) wT., anuHa L (2/5/10/30) M
Kabenb noakntoyeHms TCI wT., annHa L (2/5/10/30) M

LWWkad Tennocuetumka WT (aa/Her):

HanmeHoBaHue cxeM yCTaHOBKMU

CxeMa yCTaHOBKM MpuMeuyaHue

Cucrema 1

Cucrema 2

Cucrema 3

Cucrema 4

Konunyectso npmbopos .
MpumeyaHusa

OomxkHocTb, ®.U.0. n M0ob. Ten. 3akasumnka

Mo kapTe 3aka3a Ha MpeaAnpUATUM-U3roToBMTENE COCTaBNsieTCs crneumdukaums 3akasa
TensocyetTunka. OnucaHue cneunduKaumMm MNpuUBEAEHO B MacrnopTe Ha TernjocyeTumnK
APBC.746967.039.000MNC.
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NPUNOXEHUE B
MabapuTHble, yCTaHOBOYHbIE U NPUCOEANHUTENbHbIE pa3Mepbl

FabapuTHble N yCTaHOBOYHbIE pa3Mepbl BB, Mmecto HaHeceHus
Knenma noseputens

o5 168+0,3

@5

180
195+0,3
204

MecTo HaHeceHus
KnermMa nosepuTens

Puc.b.1
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[abapuTHble, yCTAaHOBOYHbIE U NPUCOEaUHNTENBHbIE pasmepbl [PT1

=
a1
g u
T
®®
ik
L | Amax
YcnoBHoe Pasmep, MM
0603HaueHne | DN L hia h AT D D, d n
MPM-80 80 242.+2 298 200 204 | 195 | 160 | 18 8
MPMN-100 100 230T2 315 200 232 | 230 | 190 | 22 8
MPMN-150 150 30(;: 398 248 300 | 300 | 250 | 26 8

Punc.b.2
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FabapuTHbIe, yCTAaHOBOYHbIE M NpUcoeuHUTENbHbIE pasmepsl MNPIMM

W

pad
(O
€
=
o
o V7
L
YcnoBHoe PasMmep, MM
0603HauyeHune DN L (Do | W Anmax D
MPMM-15 15 101+2 246 138 114 108 85
MPMM-25 25 101+2 246 138 114 108 85
MPMM-32 32 101+2 246 138 114 108 85
MPMM-40 40 101+2 246 138 114 108 85
MPMM-50 50 101+2 246 138 114 108 85
MPMM-80 80 180+2 278 138 114 140 125
Puc.b.3
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NMPUNOXEHUE B
Cxema 3neKTpuyecKMx NoAKNIYeHUN TenfoCYETYMNKA

Bua TennocyeTymnka Co CHATOW BEPXHEN KPbILLKON

/@ RS222

¥
C>@£@;j

RXD
GND
™0

2)
®)
G3 | G4 RS485 | Buixl
KHonka "cnyxebHas" ‘ ‘ ‘E‘m ‘
+ - |+ ]- =8 +
® \Ti1® e (o ®
010 aYls 02 Caea Y0 72X €YV 7Y ™
©odleod leeededececaeeee
plafa[tlals] [tfalafafrlalsfaft]2fs]a[t]alt]2f
met | e [ Ttee ] Tes [ Tee [ [ |
o, o | [Tt [T [y war (e g
nnara aHarnoroson 06paboTku / CETeBOW NPeaoXpaHnTENb
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CxeMa aneKkTpu4ecknx coeauHeHui

- 7/

KHoMKa "cnyxebHas"

G3 G4 RS-485 | BbIX. |
e + -+ - AJcoMPB |+ -
Y r T ! !
© T eeled |leeced O
| |
Mnata <>J C)J
aHanorosoi 06paboTku

D

MNP1NNP2
B036. |B036.
1]2]1]2

& -

f& o+

Puc. B.2
MpumeyaHus:

1. TopknioyeHre OaTYMKOB OABMEHMS NPOU3BOAUTCS B COOTBETCTBUM CO CXEMOW
BHELLUHUX 3MEKTPUYECKNX COEAMHEHWI, NMPUBEOEHHON B UX 3KCMMyaTalMOHHOMN
OokymeHTauun. MpumMep TUMNOBOWM CxeMbl MOAKMIOYEHUS AaTyMKka OaBreHus C
TOKOBbIM BbIxogom 4-20 mA npuBeaeH Ha puc. B.2a;

2. B cnyyae otcytctBua TC, B €ro KNneMMHUK crnefyeT YCTaHOBWUTb NepPEeMbIYKM
(cm. puc. B.26);

3. B cnyyae otcytcteust MMNP2, B knemMmHuku «MMP2 curH.» n «MMNP2 Bo36.»
cnepyeT yCTaHOBUTbL Nepemblyku (CM. puc. B.2B);

4. YacTHein cniyyan nogkntodeHuns UM1 n UM2 k kaHanam G3 u G4 npuBeaeH Ha
puc. B.3 (PCM-05.05C). MNpwn nogkmtodeHnn UM apyrmx TMNOB BHUMAaTENbHO
N3y4mnTe MUX IKCMAyaTauNOHHY JOKYMEHTALMIO.
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MopaxnioyeHe OaTYMKOB AaBreHus

EIREs] IR

ana 3 | ana 4
ana 2

®®

Puc B.2a

MUTAHVE A

BHUMAHMUE!!! B Tennocyétunke yCTaHOBMEH BCTPOEHHbLIA WCTOYHWK NMUTaHWUS C
3alMTON OT KOPOTKOrO 3aMblkaHWs AN [aTYMkoB  U3ObITOYHOrO OaBreHus.
MopknoYeHNs BHELLHEro NCTOYHMKA NMTaHus He TpebyeTca. [ina paboTel gaTymkos
n30bITOYHOrO AaBreHus nepekntoyatens SAL gomkeH ObiTb YCTaHOBMNEH B BepXHee

nonoxexue (nutaHne QW[ BKNOYEHO).

YcTaHOBKa nepemMbIvek B crnyyae YcTaHOBKa NepeMbIYeK B criyyvae
OTCYTCTBUA JaTyMKa TeMnepaTypbl  OTCYTCTBUA JaTyMKa pacxoda
(MNP2)
TC mnP2
CUTH.
[<) [<) [<) [<) 1 | 2 | 3
(@Gl Gl)
PR
Puc. B.26 Puc. B.2B

nrp2
B030.

12

@
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CxeMa aneKkTpuyecknx coeguHeHni npu nogknovyeHnn PCM-05.05C

Mnarta

TOM-104

umndppoBoi 06paboTku

G3 G4 RS-485 |
+ -+ - AlcomB |+ -
ReRe ReRe()

S2] S3| XS7

XS10

/J PCM-05.05C

j PCM-05.05C

Puc. B.3
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B Tennocyetunke npeaycMoTpeHa BO3MOXHOCTb nogkntodeHms UM kak
c yactoTHbIiM (F), Tak U ¢ umnynbcHbIM (N) BbIXOAHLIM curHanom. lMepea
MOAKJ/IIOYEHNEM HEeobxoaAMMO npaBWUbHO CcKoHdUrypmposats WM n
NpoM3BECTM COOTBETCTBYHOLME YCTaHOBKM B MIBB TensocyeTymka.

YctaHoBkM B cnyyae koHdurypuposaHusa PCM-05.05C Ha 4yacTOTHbIV
BbIXOAHOW curHan (pekomeHayeTcs)

YctaHoBkn TOM-104 (cm. n. 7.4)

v . G3 u Ga Twn BxogoB G3,G4
CTaHOBWTb YACTOTHbIW TUMN BXOA0B " 4ACTOTHBIE

< G38 XXX, XXX

YCTaHOBUTb MakCMMasibHbI pacxos, pasHbIM Fmax3. TL X000
MakcuMmanbHoMy pacxogy PCM-05.05C ot

G4B XXX, XXX

YcTaHoBUTbL YacToTy Fmax3 = Fmax4 = 2000y, Fmaxd, ML XK

YctaHoBku PCM-05.05C (cm. nacnopt PCM-05.05C)
C nomowbto gxxamnepoB XT1, XT2 yctaHoBuTb Tvn | axamnep XT1 — OFF (cHAT)

OVNCKPETHOrO BbIX0A4a — KCYXOM KOHTaKT» okamnep XT2 — OFF (cHaT)
C nomowbto gxamnepa F/N ycraHoBuUTb oxamnep F/N (none XP4)
YaCTOTHbIM TMN BbIXOAHOrO CUrHana pacxoaoMepa — OFF (cHaT)

C nomoublo gxamnepa XT5 oTKNOUYNTL KOHTPOIb mkamnep XTS5 - 23

JINHUW BbIXOAHOIO CUrHasa pacxoaomepa

YcTaHoBKM B criyyae koHgurypuposaHua PCM-05.05C Ha nMnynbCHbIn
BbIXOHOW CUrHarsm

YctaHoBku TOM-104 (cMm. n. 7.4)

Twn BxogoB G3,G4

YcTaHOBUTb MMMYJbCHBIA TMN BxoaoB G3 u G4
Y A UMMyrbCHblE

YCTaHOBUTb MaKCUMarbHbIi pacxos paBHbIM G3B XXX, XXX
MakcuManbHoMy pacxogy PCM-05.05C Kv G3, nfln XXX.XX
YcTaHOBWTb BEC UMMY/bCa, PaBHbI BeCy G4s XXX, XXX
uMnysnbca, yctaHoBneHHoMy B PCM-05.05C Kv G4, nfn XXX.Xx

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

C nomouwbto gxamnepoB XT1, XT2 yctaHoBuTb Tvn | axamnep XT1 — OFF (cHAT)

ANCKPETHOMO BbIX0AA — KCYXOW KOHTaKT» axamnep XT2 — OFF (cHaT)

rnoMoLLb xamn F/N yctaHoBuTb
C nomout 10 Akamnepa /N ycraro axamnep F/N (none XP4)
MMMYNbCHBIN TUMN BbIXOAHOIO CUrHana

— ON (ycTaHoBneH)

pacxogoMepa
C nomoubto gxamnepa XT5 oTKNOUYNTbL KOHTPOb mkamnep XT5 - 23
JIVHUM BbIXOAHOrO CMrHana pacxogomepa
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NMPUNOXEHUE I
CxeMbl MeHIo pexuma «Pabounin»

Cxema meHto pexuma «Pabouniny anga cxembl ydyeta « PACXOOOMEP V»

CUCTEMA N
Pacxopomep V

V
O6bem V m3

X XXXXXX

O6bemHbIN pacxoa

G X.XXXX M3/Y
Tpab Y:MM
THapab Y:MM

|

Bpewms B oumbke

Toww. Y4:MM
TG1T Y:MM
ApxvB TG 4:MM

Ownbkn Cuct N

Puc. .1
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Cxema MeHIo pexuma «Pabounii» ansa cxembl yyeta

«PACXOOOMEP M»

CUCTEMA N
Pacxopomep M
Y
Macca M T
X XXXXXX
MaccoBbin pacxog
G X.XXXX T/
ApxuB \
O6bvem V m3
/ X XXXXXX
Ownbkn Cuct N |
O6beMHbIN pacxopg,
\ G X.XXXX M3/Y
TGT Y:MM /
TGJ Y:MM TemnepaTtypa
\ t XXX.XX °C
Bpewms B owwmnbke —_—— J_ —_—
Tow. Y4:MM r,D,aBJ'IEHI/Ie !
:p Xx.xxx MlMa :
Tpab Y:MM /
THapab Y:MM
Puc. .2
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Cxema MeHK pexuma «Pabounn» ansa cxembl ydyeta « MATMCTPATTb»

CUCTEMA N
Maructpanb

V
OHeprus Q Tkan

R \ r|_3—He_pr;ﬂ_Q_ i3 _:
r3_HeT)rvm Q MBty I"Z'Z)
! X XXXXXXX r

l____i___

MouwHocTb P
Apxus XX.XXxx [kan/y

\

/ Macca M T
Owwunbkn Cuct N X.XXXXXX

|

‘ MaccoBbin pacxog,

TG1T A G XXXXX T/
TGJ Y:MM /
\ O6bem V M
Bpewms B owmnbke X 0000X
Touw. Y:MM /
\ Ob6beMHbIV pacxoa
Tpab MM G X.XXXX M3/4
THapab Y:MM
= —————— | Temnepatypa
NasneHve 1t XXX.XX °C
(P Xxxx MMMa
Puc. .3
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Cxema MeHto pexnma «Pabouniiy gns cxem yyeta «[MMOOAYA» u

«OBPATKA»
CNCTEMA N
Mopaya(O6paTka)
Y
OHeprusQrlkan | =
X XXXXXXX I |
T e T
:-SHeprvm Q MBT*y f_ —
ApxuB l——— {x_xgmi ]
/ MouwHocTs P
Ownbkn Cunct N XX.XXXX [kan/y
/ Macca M T
TG1T Y:MM X XXXXXXX
T.GJ Y:MM I
\ MaccoBbin pacxog
Tow Y:MM G XXXXX T/4
T.at 4 Y:MM /
\ O6bem V M
Tpab Y:MM X XXXXXX
THapab Y:MM /
[C—————— | O6bemHbIN pacxoa
P X MMMa | G X.XXXX MJY
(PO X.xxx MlMa
= tn XXX.XX °C
asH. TeMﬂepaDTyp L tto YX(XX °C
tn-to  xxx.xx °C
Puc. .4
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Cxema MeHt pexunma «Pabounn» anga cxembl yyeTa « TYTIMKOBAA MBC»

CUCTEMA N
Tynukosas IBC

V
OHveprva Q Tkan | &= _ _ _ _ _ _ _ _
x.xxxxxxx\ rLGHeprva rox |

I-C-)He_prvm Q MBT*y |03<X:l
I X XXXXXXX r

Apxus

o ——

/ MowHoctb P
Owwunbkn Cuct N XX.XXxX [kan/y

/ \

Macca M T
Bpewms B owmbke X XXXXXX
TG1T Y:MM l
l MaccoBebiin pacxop,
Touw. 4:MM G XXXXX T/
T: 4t Y:MM /
\ O6bem V me
Tpab Y4:MM XXXXXXX
THapab Y:MM

N /

I-pr xxxx MMa |

O6bemMHbIN pacxof,
px  xxxx MMa | G XXXXX MEJY
| R
0,
PasH. Temnepatyp [ | tr XXX XX Og
tr-tx ~ xxx.xx °C 2 XXX.XX
Puc. .5
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Cxema MeHio pexuma «Pabounn» ansa cxembl yyeta «[MOOAMNTKA HCO» u
«MOANMNTKA UCTOYHUKA»

CUCTEMA N
Moanutka HCO(McTOYHMKa)

Y
OHeprus Q Tkan
X XXXXXXX rS_He_pr;ﬂ_Q_ F_D.; -
ApxVB :'SHe_prMﬂ_Q_ MBTry POOX
| 20
Owmnbkn /CVICT N MouwHocte P

XX.XXXX [kan/y

[ \

Bpemsi B ounGke Macca M T
TG1T Y:MM X XXXXXX
Touw. Y:MM MaccoBebiin pacxop,
T: atd 4:MM G XXXXX T/4
Tpab Y:MM O6bem V me
THapab Y:MM X XXXXXX
Moo — _}a; MMa | O6beMHbIi pacxos,
lox  xxxxMra ! G XXXXX MY
| __\l
PasH. Temnepatyp to XXX-XXOOC
totx  xoxxx °C [ | Xxx.xx "C
Puc. .6
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Cxema MeH pexunma «Pabouniiy ons cxembl yyeta « [TOOJAYA+P»

CUCTEMA N
Mopava+P
Y
OHeprua Q kan [ ———=—— I
XXXXXXXX [~ _ 3H_ep_I'VE 9 _rﬂ)K
Apxus I-3Hepr|/m Q MBT*y |02(x§]
' X XXXXXXX
[, ‘_ by |
Ownbkn Cuct N MowHocts P
XX.XXXX [Kan/y
/ \
TG1T Y:MM Macca M1 T
TGJ Y:MM X.XXXXXX
T |
Tow. 4:MM Macca M2 T
T: atd 4Y:MM X.XXXXXX
T I
Tpab . Gl X.XXXX T/M
THapab Y4:MM G2 )/('XXXX T
r———k-————l Obbem V1 m®
pn x.xxx MMa
| X XXXXXX
|Po x.xxx Mla 7
AN O6bem V2 M
Pa3sH. Temnepatyp XXXKXXX
tn-to  xxx.xx °C i
Gl XXXXX M4
tn xxxxx °C | G2 xxoxxx M
to XXX.Xx °C
Puc. .7
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CxeMma MeHio pexnma «Pabounii» ana cxembl ydeta « OTKPBITASA»

CUCTEMA N
OTkpbiTas
@y
OHeprns Q kan I-S_He_pr;H_Q_ FD,)T( |
XX000XX | e DD ooex |
~ I-CéHepn/m Q MBT1*y f_ -
pxue : XX0XXKX |
Owunbkn Cuct N MolyHocTe P
XX.XXxX [kan/y
/ \
TEG T HimMm Macca M1 T
TG 4:MM X XXXXXX
/ 1

Touw. Y4:MM Macca M2 T

T atd Y:MM X XXXXXX

| [

?36 5 ‘*EMM G1 XXXXX T/
Hapal A H:MM G2 X.XXXX T/Y
Masnere | [
|ﬂaB”eH"'e - | O6bem V1 v
(P xxxMila X.XXXXXX

Ton = oo MMa ! L
P xo MrMa O6bem V2 M
PO Xx.xxx MMa h X XXXXXX
tn-to  xxx.xx °C Gl xxxxx M4
0
tx XXX.XX “C 5 G2 xxxxx MM
tn XXX.XX "C A
to XXX.XX °C
Pnc. T.8
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«BC

Cxema MeHw pexuma «Pabounii» aOna cxembl y4veTa
LUMPKYNALNA»
CUCTEMA N
BC umpkynsauus
2!
OHeprns Q Tkan I'3T4e_prﬁﬂ_Q_ F_,D,; ~
XXXXXXXX | ~——-L —————
3Heprvm Q MBT*y oo
Apxs l X XXXXXXX
Owwnbkn Cuct N MouwHoctb P

XX.XXXX [kan/y

7 \
T.G1T Y:MM Macca M1 T
X XXXXXX

[ \

Bpemsi B owwmnbre Macca M2 T
Tow. Y:MM X XXXXXX
I I
Tpab Y:MM G1 XXXXX T/Y
THapab Y:MM G2 XXXXX T/Y

___1____ /
r,D,aBneHMe | O6bem V1 me
Ipx X.xxx MlMa I X XXXXXX
| N ] 7

rpﬁ T oox Mna” | 06bem V2 m®
:po X.Xxx MMa : X XXXXXX
t-tX  XXX.XX Gl xxxxx MMy
to-tx  XXX.XX G2 XXXXX M3I4
Temnepatypa L {tn XXX.XX °C
tx XXX.XX °C to XXX.xx °C
Puc. .9

72
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Cxema MeHK pexuma «Pabounin» ansa cxembl yyeta « MCTOYHUK»,
pexuM paboTbl — « ICTOYHUKY

CUCTEMA N
NcTouHmk
ey
= OHeprma Q Tkan | =  _ _ _ _ _ _ _ _ -
X XXXXXXXX 19Heprna Q TOx |
JEp—— _————
Apxvs o OHeprus Q MBT*q_’ﬁ(Xl(X_!
| X XXXXXXX |
e e - _ —-—_ =
Owwnbkn Cuct N MolLHocTs P
XX.Xxxx [kan/y
TEG T H:MM Macca MI1 T
TGJ Y:MM X XHKKKK
/ X
Tf’”—'- H:MM Macca MO T
T: atd 4:MM v —
I 1
$pa6 6 H-MM Macca Mn T
Hapal 4-MMm X.XXXXXX
L ____ T
| daBneHve |
| _ MM Gn XXXXX T/Y
P e lia _! GO X.XXXX T/M
IpM xxxx MMa | L
|pO xxxx MMa | MaccoBbii pacxoq
R whn Gn X.XXXX T/M
tNt0  xxx.xx °C /
tn XXX.XX °C O6bem VIT  ™°
X XXXXXX
tn XXX.XX °C
to XXx.xx °C 06beMVO  ™°
X XXXXXX
O6beMHbIN pacxos
Gn  xxxxx MM O6bem Vi N
NGM xaxoox My | BeM nx xxxgxx
GO Xxxxx MMy -
Pnc. .10
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Cxema MeHio pexuma «Pabounin» anst cxembl yyeta « MICTOYHUKY,
pexum pabotbl — «P-IMogava+ogn.»

CUCTEMA N
P-Mopgava + Mogn.
“y
= Oweprva Q Txan | o  _ _ _ _ _ _ _ _ -
X XXXXXXXX ISHeprvm Q x|
ApxvB \ISHeprvm Q MBry X!
X XXXXXXX |
Ownbkn Cuct N MouwHocTb P
XX.XXxXx 'kan/u
TEG T l4EMM Macca Mr T
TG{ 4:MM X XXXXXX
/ \
Toww. 4:MM Macca MO T
T: atd Y:MM X.XXXXXX
/ {
Tpab Y:MM Macca Mn T
THapab Y:MM X XXXXXX
_l I
_————d Gl XXXXX T/
IpN xxxxMMa | GO X.XXXX T/
b0 x. xxxMMa |
PO X a | i
MaccoBebifn pacxon
tr-t0  xxx.xx °C Gn 7 X000 T
N O6vem VIT  m°
X.XXXXXX
tr XXX. XX °C
tO XXX.XX °C 0O6Lem VO  wm°
X XXXXXX
O6beMmHbI pacxon
Gn  XxXxxx MMy Y N
NGH xxxxx My | Obwem nX Xxx'\)cxx
GO XxXXxx M4 -
Puc. .11
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NMPUNOXEHUE O
CxeMbl MeHI0 pexuma «Hactponkn»

Cxema MeHIo «HacTponku namepuTenbHbIX KaHanoB» pexnma

Puc. A.1

Terniocqerymnk TIM-104. PyKOBOACTBO 110 3KCi/lyarauui.

«Hactporiku»
HacTtporiku
M3M. KaHanoB
\
oyl XXX
Gls XXX, XXX
P4 por, MMa  x.x G1T,% XXX
Gl ., % XXX
anna: X-XX MA ay2 XXX
pmax = xxMrla G2B XXX, XXX
........... VA >
: G2T, % XXX
MapameTpsbl G2l , % XXX
......... [ oo )
P1 por, MMa  x.x Tun Bxopos G3,G4
YaCTOTHbIE/MMMYSIbCHbIE
1
onaa: X-XX MA * *
pmax = xxMra ay3 XXX
Y ovya XXX
Tun TCIT: X, XXXX *_
G3B XXX, XXX
Fmax3, 'y XXXXXX
t G4T, % XXX
G4l , % XXX G3B XXX, XXX
Kv G3, N/ XXX.XX
G4s XXX, XXX | v
Fmax4, My xxxoxx| |G3T, % XXX
< G3l, % XXX
G4B XXX, XXX
Kv G4, nln  XXX.XX {
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CxeMa MeHIo pexuma «HacTponkn» s cxeMbl yyeta
«PACXOOOMEP V»

MapameTpbl Cnct.N

Pacxogomep V

G
& S

G: x

MamepuT. kaHanbl

Y
nam/nporp
XXX%
OcrTaHoB: XXX
Cucrema: XXX
Puc. 4.2

Cxema MeHto pexnva ((H&CTpOI;IKM» ana cXemMbl y4eTa
«PACXOOOMEP M»

MapameTpbl Cuct.N
Pacxopnomep M

V
G nam/nporp
= XXX%
T nam/nporp
Mam. kaHan: x/
T= xxx °C
NamepuT. KaHanbl
G:x tx p: X
P nam/nporp
Mam. kaHan: x/
OcTaHoB: XXX P= x.x MMa
Cucrema: XXX
Puc. 4.3
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Cxema MeHK pexunma «Pabounn» ansa cxembl yyeta « MATUCTPATTb»

MapameTpbl Cuct.N
Maructpane
"
G nam/nporp
r=
= XXX%
T nam/nporp
M3m. kaHan: x/
T= xxx °C
MamepuT. kaHansbl
G:x tx p: X
P nam/nporp
M3m. kaHan: x/
P= x.x MlMa
OcTtaHosB: XXX
Cucrema: XXX
Puc. 4.4
CxeMa MeHto pexunMma «Pabouniny ansa cxembl ydeTa «[MOOAYA» u
«OBPATKA»
MapameTtpbl Cuct.N
Mopayva(O6paTka)
o
G nam/nporp
G= XXX%
Tn nam/nporp
M3M. kaHan: x/
Tn= xxx °C
\
To nam/nporp
M3Mm. kaHan: x/
WNamepuT. kaHanbl To= xxx °C
G:x tixx p:xx )
\ Pn nam/nporp
- M3Mm. kaHan: x/
OcTaHoB: XXX Pn = x.x MMa
Cucrema: XXX /
\ S Po nam/nporp
atd,°C XXX MN3m. kaHan: x/
Po = x.X MlMa
Puc. 4.5
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Cxema MeHw pexxnma «HacTtpoiikuy ans cxembl ydeta «TYTTMKOBAA

78

M3mepuT. kaHanbl
G:x tixx  p:xx

\

XXX
XXX

OcrTaHoB:
Cucrema:

\

atd,°C

BC»
MapameTpbl Cuct.N
Tynukosasi TBC
ol
G nam/nporp
= XXX%
Tr nam/nporp
M3m. kanan: x/
Tr= xxx °C
Tx nam/nporp
M3m. kaHan: x/
Tx = xxx °C
[
Pr nam/nporp
M3m. kanan: x/
Pr= x.x MMa
XXX A
Px nam/nporp
M3m. kanan: x/
Px = x.x MMa
Puc. 0.6
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Cxema MeHio pexuma «HacTtponkn» gnst cxembl ydeta «[MTOAMNMUTKA
HCO» n «MOANMNTKA UCTOYHUKA»

MapameTpbl Cuct.N
Mognutka HCO(ucTouHMKa)

4
G nam/nporp
= XXX%
To nam/nporp
M3m. kaHan: x/
To = xxx °C
gl;MeptlTIT. KaHaJ'.lbI TX uam/nporp
IXO XX prxx MN3m. kaHan: x/
\ Tx = xxx °C
OcrtaHoB: XXX /
Cucrema: XXX Po uam/nporp
M3Mm. kaHan: x/
\ Po = x.x MlMa
0,
atd,°C XXX Px uam/nporp
N3Mm. kaHan: x/
Px = x.x MMNa
Puc. A.7

Terniocqerymnk TIM-104. PyKOBOACTBO 110 3KCi/lyarauui.



Cxema MeHto pexuma «HacTtponkm» anst cxembl ydeta «[NOOAYA+P»

80

MapameTpbl Cuct.N

Mopava+P
\
G1 uam/nporp
Gl= XXX%
G2 nam/npor|
MN3meput. KaHanbl Go= X?(on
G: t: p: \
/ Tn n3m/nporp
OcTaHoB: XXX Mam. kaHan: x/
Cucrema: XXX Tn= xxx_°C
\ To nam/nporp
0,
atd,"C X M3m. kaHan: x/
To= xxx °C
\ Pn nam/nporp
Po nam/nporp M3m. kaHan: x/
M3Mm. kaHan: x| ___—Pn= x.x MMa
Po = x.x MlMa
Puc. 0.8
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Cxema MeHK pexunma «HacTtponkn» ansa cxembl ydeta « OTKPbITAA»

MapameTpbl Cnct.N

OTkpbITas
"
Gl nam/nporp
=
Gl= XXX%
Mameput. KaHanbi G2 nam/nporp
G: t: p: G2= XXX%
Pexvm paboTbl Tn nam/nporp
XXXXXXXX M3m. kaHan: x/
/ Tn = xxx °C
Mpn M2>M1: \
Q=Q1/Q=Q1+Q2 To nam/nporp
M3m. kaHan: x/
l To= xxx °C
OcTaHoB: XXX
Cucrema: XXX
\ Tx nam/nporp
atd.°C XXX M3m. kanan: x/
' Tx = xxx °C
Px nam/nporp Pn nam/nporp
M3m. kanan: x/ M3m. kaHan: x/
Px = x.Xx MIMa - Po nam/nporp P Pn= x.x MMa
N3m. kaHnan: x/
Po = x.x MlMa
Puc. 0.9
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Cxema wMeH pexunma «Hactpovkn» ans cxembl yyeta «[BC
LUMPKYNALUNA»

MapameTpbl Cuct.N
MBC umpkynaums

al

[aTymkn noToka:
- LUMPK+XB =
MamepuT. KaHanbl Gl nam/npor
G t p: Gl= XXX%
/ N\
o - G2 nam/npor
CTaHOB: XXX G2= ¥Xx%
Cuctema: XXX
Tn nam/npor
Px nam/npor M3m. kaHan: x/
N3m. kaHan: x/ Thn = xxx °C
Px = x.xMla
Po uam/nipor To nam/npor
Mam. kaHan: x/ W3m. kaHan: OX/
Po = x.xMMMa To = xXxx’C
Pn nam/npor Tx nam/npor
Mam. kaHan: x/ M3m. kaHan: x/
Pn = xxMMa [ [Tx = XXx°C
Puc. A.10
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Cxema MeHto pexnma «HacTtpoikuy ans cxembl ydeta «MCTOYHUK»

MapameTpbl Cuct.N
McTouHmnK
“
Gn nam/nporp
e Gl= XXX% =
W3amepuT. KaHansl GO ”3M/”POF0P
G t p: GO= XXX%
|T3e_>|<vTM_pa%o_Tb_|: h _i Gn nam/nporp
!f-l'lo,qaqa + Mogan. | Gn= XXX%
T 7 7| Pexum pabGoThi:
VicTourmk T nam/nporp
/ Nam. kaHan: x/
: = xxx °C
OcraHoB: XXX
Cucrema: XXX l
\ TO nam/nporp
Mam. kaHan: x/
atd, °C XXX TO = “xx °C
\ Tn nsm/nporp
MN3m. kaHan: x/
Pn nam/nporp " .
Wam. kaHan: x/ Tn= xxx_°C
Pn = x.x MMNa
PM nsm/nporp
M3m. kaHan: x/
PO nam/nporp ="
Wam. kawan:  x/ Pn= xx Mra
PO = x.x MMa
Puc. .11

BHUMAHMUE!!! INpu pexume paboTtebl P-IMogaya+logn. kaHanbl
n3MepeHnst TemnepaTtypbl 1 AaBneHus B TpybonpoBode NoanuTKU He
NCMonb3ylTCs.
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NMPUNOXEHUE E
Mopsapok paboTbl MHTErpPaTopoB TensiocyeT4YMKa

Tabnuua E.1
=
© S WHTerpaTopoB npuGopa e
53 cucteme yyeta F 5
52T WHpunkauma S Q@ o
g2k Q Ha XKM BB | & 3_'2
ESE| TH el Gt | Al | M, |Tpa6|Thap| TTH | Toy | Tet | Taw o é X
683 \% g5
Oas P
HeT |HeT |HeT |HeT + + + - - - - 1- -
HeT |HeT |ectb [HeT - + - - - + - |t
HeT |ectb |ectb |Her - + - - + - - |al, 6t 1,2
HeT |ectb |ectb |ectb | - + - - + - - |6l 6t At 1,2,3
HeT |HeT |Her |ectb | - + - - - - + |ad 3
HeT |ectb |HeT |ectsb | - + - - + - - el Al 1,3
HeT |ectb |HeT |[HeT - + - - + - - |ed 1
HeT |HeT |ectb |ectb | - + - - - + - ot Al 2,3
[a
eCcTb | HeT HeT HeT - + - + - - - |TH. 4
eCTb |HeT |ecTb |HeT - + - + - - - |TH. 4
eCTb |eCTb |eCTb |HeT - + - + - - - |T.H. 4
ecTb |ecTb |ecTb |ecTb | - + - + - - - |TH. 4
eCcTb | HeT HeT [ecTb | - + - + - - - |T.H. 4
ecTb |ecTb |HeT |ecTb | - + - + - - - |TH. 4
ecTb | eCTb |HeT HeT - + - + - - - |T.H. 4
ecTb_|HeT |ectb |ecTb | - + - + - - - |T.H. 4
HeT |HeT |HeT [HeT + + + - - - - |- -
HeT |HeT |ecTb |HeT + + + - - - - |Gt 2
HeT |ectb |ectb |HeT + + | + - - - - |Gl 6T 1,2
HeT |ectb |ectb |ectb | + + + - - - el 6t Al 1,2,3
HeT |[HeT |HeT |ecTb | + + + - - - - a4 3
HeT |ectb |HeT |ects | + + | + - - - - el ad 1,3
HeT eCTb | HeT HeT + + + - - - - |6l 1
et |Het |ectb |ects | + + | + - - - - |etad 2,3
Het
eCTb [ HeT HeT HeT - + - + - - - |T.H. 4
eCTb [ HeT eCTb | HeT + - + - - - |T.H. 4
eCTb _[ecTb | ecTb [HeT - + - + - - - |T.H. 4
eCTb _|[eCTb | ecTb |eCTb - + - + - - - |T.H. 4
eCTb [ HeT HeT eCcTb - + - + - - - |T.H. 4
eCTb_[eCTb | HeT ecTb - + - + - - - |T.H. 4
ecTb |ecTb |HeT HeT - + - + - - - |T.H. 4
ecTb | HeT ecTb | ecTb - + - + - - - |T.H. 4

Mpumeyanus:
«+» — WHTerpaTop BeAeT CYeT C HaKOMN/eHNeM;
«-» — WHTerpaTop OCTaHOBJIEH;

- NPU OTKNTNYEHUN NUTAHUA UHTErpaTop Tpa6 OCTaHaBNMBAETCA,;

- NpU BKJIIOYEHUWN/OTKIOYEHUN NMUTAHUS B apXMBe AaHHbIX PUKCUMpYyeTcs koA 4 B yace, koraa

NMUTaHWUE OTKJINYUIU U B Hace, Korga nutaHne BKIKYUIIN.
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NMPUNOXEHUE U

HacTtpowka mogema
MNepea TeMm, Kak noAknw4yaTb MOAEM K TenJjocYeTumKy, ero
HeobxoAuUMO HacTpouTb. [nd 3TOoro MoAeM nogkntovaetca k MK u
3anyckaeTtcsl nporpamMma «HacTpoika MogeMa» (MCnonHseMbln dann

«ModemcConfig.exe»). BHewHWin BMA nNporpammbl MpuBeAEH Ha
puc. U1,
»HacTpoiia MmoaemMa v2.02 10| =|

| =) nopr: [com [

9600

MogknYnTECA

OTCaed HHATEEH

ABTo-HacTpoika
AETONOOHATHE!

1| sB.

1.5 R obotics
Fafele] o)

Sinnens S35

=
puc. N1
Ona noakntoyeHns Heobxoammo ykaszaTb COM nopT, K KOTOpPOMY
MOAKJ/TIOYEH HacTpanBaeMbI MoaeM, " HaxxaTb KHOMKY
«MoaKNIUYNTbCA > .
B nporpamMme npeaycMoTpeHa onums aBTOMATMYECKOro

KOH(UrypnpoBaHus «ABTOMaTU4yeckas HacTpoWka>» (KHOMKM
«U.S.Robotics», «Acorp», «Siemens TC35») ana pasnnyHbIx
npovssBoauTenen mopaemMoB. B pexumme aBTOMaTMUeCKOW HaACTPOWKM
BbIMONHAKOTCS cneaytowme AT KOMaHAbI:

AT&FO - 3arpy3ka crtaHgapTHoro npoduns 0;

ATSO0=x - YcTaHOBKa pexuma aBTonogHATUS Tpybku;

ATEO - OTK/IOYEHME SI0KaJIbHOro 3Xa B KOMaHAHOM pexume;
ATF1 - OTK/I0O4EHME 3Xa B peXUME nepesadun AaHHbIX;

ATYO - Boibop npodung 0 Kak no ymonyaHuio;

AT&WO - 3anncb HOBOro Npodunsa B SHeproHe3aBMCMMYO NaMSThb.
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BHumaHue: Habop AT komaHz y pasHbIX NPOM3BOAUTENEN MOXET OTNMYaTbCs B
CBSA3N C OTCyTCTBMEM obuero ctaHgapTa. [aHHbli Habop komaHa npuBenéH Ans
Mo4EeMOB, Mpou3BoaMTENEM KOTOpbIX siBnsetcsa komnaHus U.S.Robotics. lMpu
MCMONb30BaHMM MOLEMOB [pYyrvx npou3Boautenen Heobxogumo ybeanTbca B
COOTBETCTBMM KOMaHA, MoAema npvBefEHHOMY Habopy komaHg. Ecnu kakue-to us
KOMaHZ OTnM4aloTcs, TO KOHUrypmpoBaHue TpebyeTcs Npou3BecTM B PYyYHOM
pexunme.

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

B nporpaMMe Takxe MOXHO YyKas3aTb 4YMUCIO 3BOHKOB A0
aBTOMaTM4yeckoro otBeTa (none BBoAa <«ABTOMoAHATHME»). [locne
BbIMOJIHEHMUS KOHpUrypnposaHus HeobxoAMMO  HaxaTb  KHOMKY
«OTCOEAUHUTbLCA» U 3aKPbITb Nporpammy.

Mocne KoOHMUrypupoBaHMs MogeMa HeobxoAMMO YCTaHOBUTb B
TensocyeTumke ckopoctb obMeHa 9600 ans nHtepdgeica RS-232.

MozeM noAKa4yaeTcs K TensocydeTdnky kabenem C pa3BOAKOMN,
npuBeaeHHON Ha puc. N2).

KOHT | curHan
) 1
5 2 | RXD
3 | TXD
E 4 |RTS
5 |CTS
3 6 _|DSR
Posetka HU-3 7 | GND
(K TenocyeTunKy) 8
9
KOHT | curHan 10
2 11
5L | RXD -
1— 2 GND 13
— 3 | TXD )
15
16
17
Posetka HU-3 18
19
RO [ |1 — 20 | DTR
oo |2 21
™ [__]|3 22 |RI
23
24
25

Bunka DB25-M
Puc. N2
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NMPUNOXEHUE K
OdononHutenbHble BO3MOXHOCTU cxeMbl «OTKPbITAA»

B cxemMe <«OTKPbITAA» peann3oBaHO HECKOSIbKO AOMNOSHUTENbHbIX
BO3MOXHOCTEN, MNO3BOMAIOWMX BECTU KOPPEKTHbIM YYEeT B HETUMUYHbIX
cnyyasx:

N3MepeHMe peBepCcUBHOro pacxoaa

L -
| 1 HC Atl npu pesepce He
perncTpupyetcs

atpami g 1 -
R Tin@p@ Go
Ty oot — '

e px

Cxema «OTKPbITAA» no3BONSET BECTU y4yeT TensioBOW 3HEprum Kak
npM HOPMATUBHbIX Harpyskax B CUCTeMe, TaK M B 4acbl MUKOBbIX
Harpy3ok (6onbwol pa3bop TennoHoCuMTensl), Koraa HanpaB/eHune
OBUXEHUA TennoHocuTesns B 0bpaTHOM TpybonpoBoae MOXET M3MEHUTbCS
Ha peBepcuBHoe (kK noTpebutento). Tpm 3ToM He Tpebyetcsa
nepeycraHaB/MBaTh AaT4YMK pacxoda Ha obpaTHoM TpybonpoBoae®.

N3MeHeHMe  HanpaBneHMss NOTOKa  perucTpupyetrcs  npubopom
aBToMaTmMyecknm (MrHOBEHHbIM pacxogq B obpaTHoM Tpy6onposoae
HaYMHAET MHAMUMPOBATLCS CO 3HAKOM «=>).

OcobeHHOCTLIO paboThl Npu peBepce sABASETCs To, YTO Macca (obbvem)
TensaoHocuTensl, NpoTeKkwero No nogatuweMy n obpatHomy Tpybonposoay
CYMMUPYIOTCS B OAHOM uHTerpatope M1. VHTerpatop M2 B 3TOM ciy4dae
ocTaHoBneH (cM. Tabnuuy K1).

Tabnuua K1
Hanpasnexune WHTerpatop M1 WHTerpatop M2
notoka B 06paTHOM (macca TennoHocuTens, (macca TennoHocuTens,
Tpy6onpoBoae OTNyLeHHOro notpeburento) BO3BpalleHHOoro notpebutenem)
oT notpeburtens M1=Mn M2=Mo
K notpebutento

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

(peBepc noToka)

Mpumevanus:

M1 — macca TennoHocuTensi, OTMyLeHHOro noTpebuTento;

M2 — macca TennoHocuTens, Bo3BpaLleHHoro notpebutenem;

Mn — macca TennoHocuTens, NpoTeKLero no noaatLiemy Tpybonposoay;
Mo — macca TennioHocuTens, npoTekLero no obpatHomy Tpy6onposoay.

*

MN3mepeHne peBepcMBHOrO pacxofa BO3MOXHO TObBKO B WHAYKUWOHHOM
KaHane 2.
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Koppekuusi pacuera TenJ10Bo sHeprum npm M1<M2

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

OpHako, KaxAabli M3 JaTYMKOB WM3MepsieT pacxod C MOrpelHoCTblo,
npegenbl KOTOPOM HOPMMPYIOTCSA. B CBA3M C 3TUM npu  OTCYTCTBUM
Bogopasbopa (M1=M2) BO3MOXHa CUTyauus, KoOrga MW3MepeHHoe
3HayeHue maccobl M2 npesbicnt M1, T.e. M1<M2.

B sTOoM cnydae 3HadeHMe Q2 B dopMmyne pacyeta notpebneHHomn
TEN/I0BOW 3HEPrMM NPUHUMAET OTpuUaTesbHble 3HAYeHUS :

Q =Q1+Q2 [Q1l = Mn(hn-ho); Q2 = (Mn-Mo)(ho-hx)]

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

Q=Q1+Q2 nan Q=Q1.

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

MPUMEP. Tlo nokas3aHMaM TerjocyeTymKka MoJlydeHbl creaylwue
3HayeHus:
npupaweHne M1=100T 3a OAWH 4ac, cpeHeYacoBOe 3HauyeHue
TemnepaTypbl B nopawwem Tpybonposoge tn=90 °C, pasneHue
pr=0,9 Mlla;

npupaweHne M2=101 T 3a OAWH 4ac, cpegHeYacoBOe 3HauyeHue
TemnepaTtypbl B o06paTHOM Tpy6onpoBoae to=60 °C, paBneHue
pn=0,5 Mlla;

cpenHe4yacoBoe 3HayeHWe TemnepaTypbl B Tpybonposoge XB
to=10 °C, pasnenue pn=0,5 Mfla.

3Ha4YeHUs 3HTaNbMUNA:
hn = 90,20 kkasi/kr; ho = 60,09 kkan/kr; hx = 10,17 kKkasn/Kr.

3HayeHunsa noTpebneHHON aHeprun:
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).

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

Echn M1=M2, 1o pacyetr Bcerga Begetca no dopmyne Q=Q1+Q2
(He3aBMCUMO OT yCTaHOBNEHHOW POPMY/ibl).
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JleTHue pexxuMbl pa6oTbl
B cnyuae, «korga ropsyas BoAa nogaeTtcs  notpebutento
HENocCpeACTBEHHO M3 CUCTeMbl OTOoMnJIeHUs (NO TYNUKOBOW CXeEMEe) U B
rnepuvoa OTK/IOYeHUs oTonneHnsa (BeCHa-oceHb) oAMH U3 TpybonpoBoaos
HEe WUCMOJSIb3YEeTCs, AN y4YeTa MOryT 6biTb ncnosb3oBaHbl pexumbl JIETO1
n JIETO2:

JIETO1. OrtcyTtcTBYeT pacxogq B rnogatowem  Tpybonposoae.
PeBepcrBHoe ABWXeHune TennoHocuTens B obpaTHOM
Tpyb6onpoBoae (kK notpebutento).

Mo3BonsieT BecTM Yy4yeT TernoBol 3sHeprunm cuctembl BC  npwu
OTKJ/IIOYEHHON CUCTEMe oTonneHunsa (NeTHMn nepuoad). JaTtumk pacxoga Ha
obpaTHOM TpybonpoBoae nepeycTaHaBnmMBaTb He Tpebyetcs. Mpu 3TOM Ha
nojawwem TpybonpoBoge  MOryT  MpoBOAMTbCS  PEMOHTHble U
npodunakTnyeckme pabotol.

MNMoka3saHusa AaTUMKOB, YCTAaHOBJ/IEHHbLIX Ha MojatolleM Tpybonposoae,
npu pacyete NoTpebneHHoM TENIOBON SHEPIUU HE YUUTbIBAKOTCS.

®dopmyna pacyeTa noTpe6rIeHHOW 3Hepruu:

Q = |Mo|(ho-hx)

M1 = |Mo|

(cueT BepeTcs TONbKO B TOM ciyyae, koraa Mo<0)

JIETO2. OTcyTCcTBYET pacxos B obpaTHOM TpybonpoBoae.

Mo3BonsleT BecTM Yy4yeT TennoBoW 3Heprum cuctembl [BC no
nojawoowieMy TpybonpoBoay nMpU OTKOYEHHOW CUCTEME OTOMJIEHUS
(netHun  nepwoa). Mpu 3ToM Ha ob6bpaTHOM TpybonpoBoae MoryT
NMpoOBOAUTLCS PEMOHTHbIE M NMpodunakTnyeckme paboTsbl.

MNokasaHua AaTuYMKOB, YCTaHOBJIEHHbIX Ha obpaTHoM Tpybonposoae,
npu pacyete NoTpebieHHOM TENI0BON SHEPIUN HE YUUTBIBAIOTCS.

®dopmyna pacyeTa NOTPeGNEHHOW IHEPrum:

Q = Mn(hn-hx)

M1 =Mn
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MNPUNOXEHUE N

Hanbonee pacnpocTpaHeHHble BapuaHTbl ucnonb3oBaHua TOM-104

MPUMEP 1 (ncnonHexHne TOM-104-1)

3aKpbiTas cUCTEMa oToneHMs ¢ npeobpasosatenem | 14T OXEMBL .
pPacxo/a Ha NoAatoLLEeM Tpy6oMpoBoe ycTaHaBnVMBaeMblit Npu
KOH(bUIYpUPOBaHUM.
&
TOM-104-1
Todarouuiy o
mpyboenposod
& G cuctema 1
OGpamnei} o ) cxema «MOOAYA»
mpyGonpesed = |

MPUMEP 2 (ncnonHexHne TOM-104-2)

OTKprTaFI CucTteMa otonneHuna (OTKprTbIe CUCTEMDbI U

Tvn cxemsl,

npupaBHEHHblE K HUM: NPOMbILLSIEHHbIE CTaHaBAMBAEMbIA NDU
notpebutenn, LUTMN, noTtpebutenn ¢ TenioBown ZOHQJVI NDOBAHUM P
Harpyskon 6onee 2 kan/y). rypvp )
/
’7 TIM-104-2 1
Modaoud g g oy
u@< | t n @m, cucrema 1
mmp@@i nposod jﬂ cxema «OTKPbITAA»
to Go
TpyGonposed )
mm@@bc@@e@@u_ah
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MPUMEP 3 (ncnonHeHmne TOM-104-2)

3akpbiTasi cUCTeMa OTOMNIeHUsi C npeobpasoBaTesieM
pacxoaa Ha nojatoweM TpybonpoBoae M TynukoBasi

Tvn cxemsl,
yCTaHaB/IMBaeMbIn npu

cucrema NBC. KOHMOUIyprMpoBaHUW.
TOM-104-2
ﬁ%‘ cucrtema 1

[ ]
: -

twa
e

—

cxema «MOOAYA»

cucrtema 2
cxema «TYMUMKOBAA NBC»

MPUMEP 4 (ncnonHeHne TOM-104-2)

[Be 3aKpbITble CUCTEMBI oTonaeHus Cc | Tun cxembl,
npeobpasoBarensaMm pacxoaa Ha nojamwmx | yctaHaBnMBaeMbI NMpu
TpybonpoBogax KOHMUTIYpUpOBaHUN.
TOM-104-2
Modarouyud ‘4' |
= t ™ % | | | cuctema 1
[ < . cxema «MOOAYA»
mpyGonpegod h
t G cuctema 2
OBpanmieill ) cxema «MOOAYA»
mpyGonpesed »
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MPUMEP 5 (ncnonHeHmne TOM-104-4)

LnpkynsaunmoHHasa cuctema MBC u 3akpbiTas cucrema
oTonsieHMs Cc npeobpa3oBaTenieM pacxoja Ha

Tvn cxemsl,
yCTaHaB/IMBaeMbIn npu

nogatouwem Tpybonposoae KOH(MUryp1poBaHUu.
&g
TIM-104-4
[Todarouyud ULLU
I mm$.,@1] | | | cuctema 1
ooy € T %ﬂ T cxema «OTKPBITASI»
TipyGenpoeod =
yenodpol eodel P $
To@aroupud ”EE
mpyGeaposed - t w G cucTtema 2
@mmcm@< : ) cxema «MOOAYA»
mpyGonpesod ™

MPUMEP 6 (ncnonHeHne TOM-104-4)

OTKprTaFI CUCTeEMa oTonneHund (OTKprTbIe CUCTEMbI U

Tvin cxemsl,

npupaBHEHHble K HUM: NPOMbILLSIEHHbIE CTaHaBAMBAEMbIA NDW
notpebutenn, LUTMN, noTtpebutenn ¢ TenioBown KOHCDM " OBaHI/WIp
Harpyskon 6onee 2 kan/4) n pacxogomep rypvp )
&
TaN-104-4
[Todarauyud ; 'L' .
| t o % | cucrema 1
menoapaang € ; ¥y | ) cxema «OTKPBITAS»
o 62
e — = \
$ cucrtema 2
TayGonposed — L= cxema «PACXPOJIOMEP V»
G
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MPUMEP 7 (ncnonHeHmne TOM-104-4)

[Be 3aKpbITble CUCTEMBbI oTonsieHnsa c | Tun cxemsl,
npeobpa3soBaTensimm pacxoga Ha nopatowmnx | yctaHaBnuBaeMblii Npu
Tpy6onpoBoaax 1 aBe Tynukosble cuctembl NBC KOH(UIrypupoBaHuu.
Modarouyud P | | | cuctema1
mpyGonposed f tn G | | | | | | | cxema «MOOAYA»
OGpampmid ‘ L ,
e -
edarouyudl P o )
mpyGonpoeod = . d%ﬁ cuctema 2
cxema «MOOAYA»
Obpameil L .
MWGM@@@@@< o
cucrema 3
Wl cxema «TYNMMKOBASA MBC»
TipyGortp Toe % = = ! | | tx — nporpammupyetcs
r G
Eﬂa cuctema 4
TpyGonposed e =l | cxema «TYNUKOBAS rBC»
rec r G tX — nporpammupyeTcs
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MPUMEP 8 (ncnonHeHmne TOM-104-3)

3aKpbITasi cMCTeMa OTOMJIEHUS C NpeobpasoBaTensiMu
pacxofa Ha  nojatoweMm  TpybonpoBoae M

Tvn cxemsl,
yCTaHaB/MBaeMbI Mpwu

LUMPKYNALUMOHHAa cucrteMa FBC KOHMOUIyprMpoBaHUW.
&)
TaM-104-3
Modarowyuii )
mpyGonposod cuctema 1
O6pamHbiii cxema «MOOAYA»
mpy6onposod to
ﬂodamu;uﬁ_g
mpyGonpoeod cucrtema 2
cxema «FBC LUPKYNALUUA»
O6pamHsiii < i ig (vnn «OTKPbITASA»)
mpyGonposod o G2 tX — nporpammupyeTcs
L]
ﬁﬂ - MNne
[
;ﬂ - M3MepuTenbHbln  Npeobpas3oBaTtesb

(Hanpumep, PCM-05.05C)
npuBeAeHHbIX B Tabnnue 2.6.

n3 4yncna
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