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BBEOEHUE

HacToslee pykoOBOACTBO MO 3KCnjayaTauumum npegHasHadyeHo Angd
O3HaKOM/IEHUS C MNPUHUMMNOM paboTbl, YCTPOWCTBOM, KOHCTPYKUMEN W
npasunaMmm skcnayaTauum tennocyetymka TOM-104 mncnonHeHune 2, 3, 4
(hanee — TensiocyeTYNK UK Npubop).

lMepen  HadanoM  aKkcnnyatauum  TennocyeTymka Heobxoanmo
BHMMATENbHO O03HaKOMUTbCA C MacnopToM W  pPyKOBOACTBOM MO
3KCryaTaumm.

B pykoBoACTBE nNO 3KCnAyaTauuum npuBeAEHO OMNUCaHue BCexX
(YHKUMOHaNbHbIX BO3MOXHOCTEN TenjaocyeTymka. OyHKUMOHaNbHbIE
BO3MOXHOCTM KOHKPETHOrO TensjiocyeTyMKa OnpeaenstTcs KapTom
3aKasa, 3amnoJIHAEeMOM 3aka3umkoMm npu nokynke (cm. MPUJTIOXEHUE A).
Takum obpasoM, HekoTopble (PYHKLUMOHAbHbIE BO3MOXHOCTU, OMNUCaHHbIe
B JAaHHOM pYKOBOACTBE, B BalwleM TennocyeTymke MOryT OTCyTCTBOBaTb.

B pykoBoACTBE MNPUHATbI Ccleaywwme TepMUHbl, COKpalleHus U
yCnoBHble 0603HaveHuns:

UBB — n3mepuTenbHO-BbIYMCINTENbHbIV BIOK;

MNP — nepBuYHbI Npeobpa3oBaTenb pacxoaa;

UM - wusmepuTeneHbln npeobpa3oBatens pacxoga C  HOPMUPOBAHHBLIM

YaCTOTHBIM UM UMMYMBbCHBIM BbIXOAHLIM CUrHArNomMm;

DN — HomuHanbHbIn agnameTp MNP unn UMM,

TC — TepmonpeobpasoBaTterib CONPOTUBIEHWIA;

OWA — paTymk n3bbITOYHOro AaBNEHUS;

GB — BepxHUi npegen namepenusa pacxoga MriP nnn UMM,

GH — HWKHUI Npegen namepenunsa pacxoga MNP nnn UMM,

AtH — MVHMMarnbHOE M3MEepsieMOe 3HayeHWe pasHOCTM TemrnepaTyp Mexay

nogarLwmm n obpaTtHbiM TpybonpoBogamu;

HC - HewtaTtHas cutyauus (cutyaumsi, oOycrnoBneHHass BbIXOOOM 3a

YCTaHOBINEHHbIE Npeaenbl cregylwmnx napameTpoB: pacxoga B OOHOM M3

KaHarnoB WNM pasHOCTM TemrepaTyp Mexay nogawwmm un obpaTHbIM

Tpybonposogamum);

TH — TexHuyeckasi HeMcnpaBHOCTL (OTKIIOHEHME pexuma paboTel npubopa oT

3aaHHOro, BbI3BAHHOE €ro HEeWCnpaBHOCTbIO, OOPBIBOM UMW KOPOTKUM

3aMblkaHnem nuHum cesasm ¢ TC);

MK — IBM coBMeCTUMbI NepCOHarnbHbIA KOMMNbIOTEP;

Cuctema TennonotpebneHus (TennocHabxeHuns) - KOMIIeKe

Tennonotpebnawwmux (TennocHabdxawLwmx) YCTaHOBOK C COEAMHUTENbHbIMU

TpybGonpoBoAaMu Unu TEMMOBbLIMY CETSIMMU;

Cxema y4yeTa — cxemartuyeckoe nsobpakeHue cucTeMbl TEMnonoTpebneHvs B

MeCTe YCTaHOBKM TEMNocyeTymKa.

M3roToBuUTENb OCTaBAAET 3a CO60M MPaBO BHOCWUTb B KOHCTPYKLMIO M
CXEMYy TenjocyeTuMKa W3MEHEHUS HEMpUHLMNUAaNbLHOro XapakTtepa 6es
OTPaXXeHMs UX B PyKOBOACTBE.
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1 HASBHAYEHUE U OBJTIACTb NPUMEHEHUA

TennocyeTyunk TOM-104 npegHasHayeH AN U3MEpPEHUs U
permctpaumMm C LUeSIbl0 KOMMEPYECKOro MW TEXHOSI0rMYeckoro ydeta
3HayeHnnn  noTtpebneHHoro  (OTMNyLWeEHHOro)  KonuM4yecTBa  TenaOThl
(tTennoBoli 3Hepruun), TenaOHOCUMTENS W APYrMX MapaMeTpoB CUCTEM
TensocHabXeHna u ropsvero BOAOCHabXeHus, a Takxke AN opraHusauum
MHMOPMaLMNOHHbIX ceTen cbopa AaHHbIX.

O6nactu NMPUMEHEHUA: NpeanpuaTna TeENIOBbIX ceTe17|, TENNOBbIE
MYHKTbI XWUNbIX, 06 ecTBEeHHbIX n NMPOnU3BOACTBEHHbIX 30aHUN,
LUEHTPaNbHblE TENNIOBblIE MNYHKTbI, TEMN/OBbIE CETU ob6bekToB 6bITOBOIO
Ha3Ha4veHnsa, NCTOYHUKWN TENOTbI.

2 ONMNCAHUE
TennocyeTumk T2M-104 aBnaeTca MYNbTUCUCTEMHbIM,
MHOrOKaHaJsbHbIM, COCTaBHbIM, MHOTrOMYHKLNOHANbHbLIM

MWUKPOMPOLECCOPHbIM YCTPOMCTBOM CO BCTPOEHHbIM UUPPO6YKBEHHbLIM
WNHANKATOPOM.

TennocyeTynk NO3BOJSISIET OPraHM30BbIBaTb y4YeT Kak B O4HOW, Tak U B
HECKO/IbKUNX (mo yeTbipex) cucrtemax TennonoTpebneHuns
(TennocHabxeHuns).

MakcuMManbHOe 4YMCIO0 CUCTEM OrpaHMYEHO YUC/IOM M3MEepPUTENbHbIX
KaHanoB pacxoga (40 4YeTbipex) n TeMmrnepaTypbl (40 WeCTn).

Ona  kaxpon cuctembl TensionoTtpebnenms (TennocHabxeHus) B
pexumMme KOHpUrypmpoBaHusl BbibnpaeTcsa cxeMa y4deta (cMm. Tabnuuy 2.4).
KoHdurypupoBaHue npoBoaMTCS MNpuU MyCKO-HanagouHbix paboTtax Ao
MOCTaHOBKM Npmnbopa Ha KOMMEPYECKNI YYET.

Haunbonee pacrnpocTpaHeHHble BapuaHThl MCMNo/1b30BaHUA
TennocyeTymka TOM-104 npuseneHsl B NMPUNOXEHNN J1.

MBB TennocyeTuMka BbIMYCKAETCA B TpeX TUMOBbIX WCMOHEHUSX,
OT/INYAOWMNXCA KOJIMYECTBOM M3MEpUTENbHbLIX KaHanoB (cM. Tabnuuy
2.1). WcnonHeHue TennocyeTyMka YKasblBaeTCa B KapTe 3akKasa
(cM. MPUOXEHME A).
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Tabnuua 2.1

GMHII. Guacr
Ll (kaHanl, kaHan2) (kaHan3, kaHan4) e
TOM-104-4 2 2 6 | 4
T2OM-104-3 1 2 6 |4
T2OM-104-2 2 0 4 | 4
MNpuMeyaHne: Guug — MHAYKUMOHHbIE KaHanbl U3MEPEHUs pacxoaa;
Guacr — YaCTOTHO-UMNYNbCHblE KaHallbl WU3MEpPpEHUA pacxoaa, T — kaHanbl

M3MEpPEHUs TeMnepaTypbl; P — KaHasbl U3MEPEHMS AaB/IEHUS.

B WHAOYKUMOHHBIX KaHanax u3MepeHua pacxoga Gy, (kaHanl,
KaHan2) UCnonb3ykTca NepBUYHble npeobpas3oBatenn  pacxoja
3N1eKTPOMarHUTHoro tuna dnaHuesoro n 6e3dnaHUeBOro MUCNOSHEHUS C
HOMWHaNbHbIM AnameTpom oT 15 ao 150 mm.

B YaCTOTHO-NMNYJIbCHbIX KaHanax M3MepeHuns pacxona
Guacr (KaHan3, kaHan4) ucnonb3yTcs pacxogomepbl PCM-05.05 mnu
PCM-05.05C, a Takxe pacxoaoMepbl, nepeyncreHHble B Tabnuue 2.6.

3HayeHns nsMepsieMblX, BbIYUCISIEMbIX M YCTaHOBOYHbIX MapaMeTpoB
MHAMLMPYIOTCS Ha OBYXCTPOYHOM umdbpobyKBEHHOM
XXNOKOKPUCTANISIMYECKOM  MHAMKATOpe, YCTAHOBJIEHHOM Ha nepeaHen
naHenn WBB. Bblbop wHAMUMPYEMbIX NAapaMeTpPOB MNpPOM3BOAMTCS
Ha)xaTMeM KHOMOK, HaxXxoAsWMXCA Ha nepeaHen naHenu. Ha nepepHen
naHenuM TaK Xe pa3MeweHbl TpU CBETOAMOAHbIX MHAMKaTopa paboTbl
Tenaoc4YéTumKa.

O6bMeH  paHHbIMM  C  TEMJIOCYETYMKOM  MPOU3BOAWUTCS  4Yepe3
CTaHAapTHbIE rnocnenoBaTesibHble MHTEepdenChI RS-232C n
ranbBaHopasBa3aHHbI RS-485.
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2.1 TexHU4YeCKMe XapakTepuCcTUKn

2.1.1 Tennocyetumk obecneumBaert:
U3MepeHme " MHANKauuio:

TeKyLWMX 3HauYeHunit obbeMHoro Gy [M3/u] u Maccosoro Gy [T/u4]
pacxonoB TernsloHocuTenss B TpybonpoBogax, Ha KOTOpPbIX
yctaHosneHbl UM wunu MMP;

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

Tekylwero gasneHums B Tpybonposogax P [MMa], Ha KOTOpbIX
ycTaHosneHol ANA.

Bbl4YUCJ/IEHMNE U UHOAUKaLUUIO:

TeKkylwen pasHocTM TemnepaTyp At [°C] m™exay noaatwowum u
obpaTHbIM TpybonpoBoaamu;

MIHOBEHHOM MoLWHocTu P [[kan/y].

BblYUCJ/IEHMNE, MHANKALUMNIO U HaKOoNMJIeHne C HapacTalolWwuM UTOrom:

notpebneHHoro (OTNYLWEHHOro) KonmMyecTBa TensoThl (TEM0BOW
3Heprun) Q [kan], [MBT-u], [FOXx];

mMaccel M [T] u obbema V [M3] TennoHocuTens, NpoTeKWero no
TpybonpoBoaaM, Ha KOTOpbIX ycTaHoBsieHbl MNP wnan UM;

Tp — BpeMeHn paboTbl npnbopa Npm NOAAHHOM MUTAHUU [Y:MUH];

THapa6 — BpemeHu paboTbl npubopa 6e3 oCTaHOBKM cyeTa C
HapacTalLWwmM UTOMOM [Y:MUH];

Tow — BpemeHu paboTbl npubopa npu Hanuumm TH [4:MUH];

T:dt!, T:GT, T:G! — BpemMeHn paboTbl O0TAENBHO NO Kaxaoi HC
[4:MuMH];

apxuvBa AaHHbIX.

perncrpauuio:

notpebneHHoro (OTNYLWEHHOro) KosmMyecTBa TensoThl (TEN0BOW
3Heprum) 3a Kaxabiii yac (cytkn) Q [Fkan], [MBTu], [[Ox];
maccel M [T] n V obbema [M3] TennoHocuTens, NpoTeKkwero 3a
KaxAablh Yyac no TpybonposoAaM, Ha KOTOpbIX ycTaHoBsieHbl MIP
mnu UM;

cpeaHe4YacoBbIX U CpeaHeCYTOUHbIX 3HavyeHui TemnepaTyp t [°C]
TensoHocuTensa B TpybonpoBoaax;

cpeaHe4YacoBoOl M cpegHeCYTOYHOM pasHocTu TemnepaTtyp At [°C]
Mexay nogawwmm n obpaTtHbiM Tpybonposogamu;
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- 4acoBbIX W CYTOYHbIX W3MepsieMbiXx (MW NpOrpaMMUpyeMbiX)
cpeaHeapudMeTMYECKNX 3Ha4YeHUn gaBneHns B TpybonpoBoaax

P [MMa];

- BpeMeHu paboTbl NpU MNOAAHHOM  HAMPSXEHUUM NUTAHUSA
T [4:MuH];

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

- BpeMeHu paboTbl Tow npubopa npu Hanuumm TH [4:MuKH];
- KoagoB BO3HuKatowmx HC n (nnun) TH;
- BpeMeHu paboThl (T:dtd, T:GT, T:GJ) no kaxaoit HC [4:MuH].

FnybuHa apxuBa perncTpMpyeMbiX napamMeTposB:
- 4acoBbIX AaHHbIX — 1536 (64 cyTOK);
- CYTOYHbIX AaHHbIX — 384 (12 MecsueB);
- Mecsl4HbIX 3anucen — 120 (10 ner).

TennocyeTunk BblAaeT MHPOPMALMIO U3 apxXuBa AaHHbIX MO 3anpocam
OT BHELWHUX YCTPOMCTB (KoMMbloTep, kKoHTposanep ACY un 1.4.) Bo3amoxeH
NPOCMOTpP apxmBa AaHHbIX Ha XKW TennocyeTumnka.

2.1.2Mpn BKAOYEHUM W BO Bpemss paboTbl TennocyeTynk
OCyLLeCcTBNSET CaMOAMArHOCTUKY C BbIBOAOM Ha MHAMKATOP BblYNCINTENS
cumBona HC n (unun) TH.

2.1.3 Pernctpupyemble HC 1 nx cMMBObI:

¢ «GT» — MporpaMMHO YyCTaHaB/IMBaeMblii MOPOr, Bbllle KOTOPOro
6yaet peructpuposatbca HC B paboTe Tennocuetunka (G>GT —
pacxon 6onblie nopora);

e «<Gl{» — MpOrpaMMHO YyCTaHaB/IMBAaEeMbI/A MOPOr, HWXEe KOTOPOro
6yaeTt peructpuposatbca HC B paboTe Tennocuetunka (G<Gi —
pacxoj MeHblle nopora);

e «Atl» — MpPOrpamMMHO YCTaHaB/IMBaEMbIli MOPOr, HWXE KOTOPOro
6yneTt pernctpuposathcs HC B paboTe Tennocuetunka (At<Atl —
pa3HOCTb TeEMNepaTyp HWXe nopora).

MNpumeyaHue — koppekTuposka noporos Ansg HC moxeT ObiTe BbiNONHeHa
nonb3oBaTteneMm B pexume «HaCTpOI7IKI/I» A0 NOCTaHOBKM Ha
KOMMEPYECKUA yyeT.

2.1.4 Pernctpupyemble TH n nx CMMBONbI:

e «T.H. TCn» — 06pbIB UM KOPOTKOE 3aMblKaHWE B LEeNsxX AaTYUKOB
TemMneparypbl.
MpuMeYaHue — N — HOMEP U3MEPUTESNILHOTO KaHana.
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2.1.5B cnyyae BO3HMKHOBEHMAs TH cyeT C HaKoONJeHuneMm
OCTaHaBNMBaETCH. OcTtaHoB cyeTa npu BO3HWKHOBEHUN HC
KOHpUrypupyeTtcss B pexume «HacTpolrikm» AO MOCTaHOBKM npubopa Ha
KOMMEpPYECKNI Y4YeT.

2.1.6 Npun BO3HMKHOBeHUN ABYX U 6onee HC u TH oaHoBpeMeHHO,
pPerncTpupyeTcss B apxuBe [aHHbIX Kaxaas u3 Hux. lpu 3TOM cuer
BpeMeHn pabotbl B HC (TH) Bepetcs TONbKO B OAHOM (MPUOPUTETHOM)
uHTerpatope. [lopsaok paboTbl WHTErpaTopoB TenjoCYEeTYMKA Mpw
pa3nnyHbIX KOM6UHaumax HC n TH npuBeaeH B Tabnuue
E.1 (MPUJIOXEHWUE E). B Tabnuue 2.2 nepeuncnensl HC n TH B nopsake

y6biBaHus ux npuoputeta (T.H. — Hanbonbwuit npuoputeT, Aty —
HaWMeHbLUNIA MPUOPUTET).
Tabnuua 2.2

HC n TH Ko HC (TH), permcrtpmpyembiii B apxuBe

T.H. 4

GV 1

GT 2

At 3

2.1.7 PacctaHoBKa 3andATbiX W 4YUCAO paspspoB, MHAWUMPYEMbIX Ha
XKW npn wusMepeHum Konu4yectBa TennoTbl, ob6bemMa U  Macchl
TennoHocuTenss npuBeAeHbl B Tabnuue 2.3. [aBneHne TenoHOCUTENS
M3MepsieTcs C pa3psgHOCTbIO X.XX, TeMnepatypa — XXX.XX, MFHOBEHHas
MOLLHOCTb — XX.XXXX

Tabnuua 2.3
GB, [M®/u] Q [Fxan], [MBTu], [FTAx] |V [M®]; M [1]
.00000 - .99999 | XXXXXX.XXXXX XXXXXXXXX . XXXX
1.0000 - 9.9999 | XXXXXX.XXXX XXXXXXXXX . XXX
10.000 - 99.999 | XXXXXX.XXX XXXXXXXXX . XX
100.00 - 999.99 XXXXXX . XX XXXXXXXXX . X
1000.0 - 2000.0 ’ )

2.1.8 B TennocyeTumke peasnsoBaHa BO3MOXHOCTb y4yeTa TensoBOW
SHEpPrum M napameTpoB TEMNJIOHOCUTENA NO CXeMaM ydyeTa, NpuBeneHHbIM
B Tabnuue 2.4. B ogHOM VIBb BO3MOXHa yCTaHOBKa OT OA4HOM A0 4YeTbipex
cxeM y4yeTa. TakmMm ob6bpasoM, TemnaocYeTyMK MO3BONISIET OAHOBPEMEHHO
BECTU Yy4YeT B HeCKONbkKMX (A0 YeTbipex) He3aBUCUMbIX CUCTEMAX.
KoHpurypaums cxem ydyeTa yCTaHaB/IMBAETCs MOJSIb30BaTe/IEM B pexume
«KoHdurypaums>» (cM. N.7.2) uin ykasbiBaeTcs B KapTe 3akasa.

2.1.9 Hanbonee pacnpocTpaHeHHble BapuaHTbl UCMosib30BaHUa TOM-
104 npusepeHsl B NMPUTOXEHNA J1.
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Tabnuua 2.4

YcnoBHOe HAaMMEHOBaHUE CXEMbl U

Cxema c¢dopmMyna pacuera sHeprum
a3/ «MOOAYA>
'rau.-1.o4 ] 3aKkpbiTass cuUCTEMa TennonoTpebneHust ¢
npeo6pasoBaTenieM pacxoda Ha MNoAaloLeM
Tpybonposoae
odasoui
209
mprGonpo Q = M(hn - ho)
": ; < )
PYOOHD to po
| «OBPATKA»

&

TaM-104

3akpbiTasi cuctema TensnonoTpebnenus ¢
npeo6pasoBaTteneM pacxofa Ha 06paTHOM
Tpybonposoae

Q =M(hn - ho)

«TYNNKOBAA NBC»

BC 6e3 unpkynsauum

Q = M(hr - hx)

«MOAMNMUTKA HCO»

MoanuTKa He3aBUCKMMOM CUCTEMbI
TennonoTpebneHuns

Q =M(ho - hx)
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YcnoBHOe HAaMMEHOBaHUE CXEMbl U

Cxema c¢dopmMyna pacuera sHeprum
«MOANMUTKA UCTOYHUKA»
(TSM-HM- —l—
I'Io,u.nVITKa NCTOYHUKA Tenna
| Odoamuail Q =M(ho - hx)
to po
Tpy6onpoeod
xonodHoil 8001
t_px
«MNOAAYA+P»

3akpbiTas cucteMa TenaonoTpebnenuns c
KOHTPOJIbHbIM Npeobpa3oBaTesnieM pacxoaa
Ha obpaTHoM Tpyb6onpoBoae

Q =ML1(hn - ho)

ObpamHbIl
mpy6onposod

A

pyoony
X0100H0 80061

«OTKPbITAA»

MNpuMmeHsieTcs B Yy3nax Yy4yeTa, KOTopble
[OMKHbI  6bITb  OCHalleHbl  AaTyMKamu
pacxoga Ha nogjawwem u  obpaTHOM
TpybonpoBogax (OTKpbITble CUCTEMbI WU
npuUpaBHEHHblE K HWM: MPOMbIWIEHHbIE
notpeburtenu, Lurn, notpebutenn [¢
TennoBow Harpyskor 6onee 2 kan/u).

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

[ononHuTenbHble BO3MOXXHOCTM CXeMbl
«OTKPBITAA» cm. B MPUNTOXKEHNN K.
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Cxema

YcnoBHOe HAUMEHOBaHUe CXEMbI U
cdopmyna pacuera sHeprum

TOM-104 —

«BC umpkynaumsa»

LimpkynaumoHHasa cuctema NBC ¢ gatumkammn
pacxopa Ha UMPKYISLMOHHOM
TpybonpoBozae v Tpybonposoae ropsivyen
BOAbI

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

LinpkynsumoHHasa cnctema NBC ¢ gatumkamu
pacxoga Ha UMPKYASLMOHHOM
Tpybonposoae n TpybonpoBoae Xono4HOM
BOAbI

Modarowuii
mpyGonpoaod Q =M1(hn - ho) + M2(hn- hx)
O6pamHbiii
mpy6onpoeod
Tpy6onposod CMm.n.7.4.2
xomodHol 800s!
«PACXOOOMEP V»

Pacxonomep-cyeTunk

«PACXOOOMEP M»

MaccoBbIit pacxoAoMep-CYeTumK
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YcnoBHOe HAaMMEHOBaHUE CXEMbl U

Cxema c¢dopmMyna pacuera sHeprum
«NCTOYHUK»
Todaiouul Pexum paboTbl cuctembl: «MCTOYHUK»
H NcTouHMK Tenna (KoTenbHas)
DSpamiel it
Préanp Q =MMN(hM - hO) + Mn(hO - hn)
ToySonpeesd
nednwnxu
{onodie i @2 di)

M "

107G il
my&nmww%*
N pn G ;
o

el g g
h el ke #m w “‘G—.U-l_‘
== I s
rodnumsey Gn

Pexum paboTbl cuctembl: «P-Mogaua +
Moan.>»

3akpbiTas cuctema TennonoTpebnenus c
KOHTPOJIbHbIM Npeobpa3oBaTeneM pacxoaa
Ha obpaTHoM Tpyb6onpoBoae u
pacxofoMepoM Ha Tpybonposoae noanuTKu.

Q = M1(hfl - hO)

Macca TennoHocuTens Tpyéonposoaa

nopanuTkn Mn paccuuTbiBaeTCA NO NOKa3aHUAM
AaTyvka pacxoaa Gn v AaT4MKOB TeMnepaTypbl
M AaBrneHus o6paTtHoro Tpy6onposoaa (t0, pO)

«MATUCTPAIIb»

Tpy60onpoBoA CUCTEMbI TEMIOCHABXEHNSA

Q=Mh
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CxemMma

YcnoBHOe HAUMEHOBaHUe CXEMbI U
cdopmyna pacuera sHeprum

MNpumMeyaHuns n ycnoBHble 0603HaYeHMS:

1o

MNP (ecnn ncnonb3yoTCA UHAYKLUMOHHbIE KaHanbl 1 n 2);

nnn UM (ecnm ncnonb3yloTcs YaCTOTHO-MMMYJ/IbCHbIE KaHasnbl 3 U 4);

T TC (donyckaeTcs NporpaMMHasi yCTaHOBKa 3HayeHun tx, cM. n. 7.4.2; B
3ToM cnyyae TC Ha Tpybonposoae XB (tk) He ycTaHaBnuBaeTcs.);

ann

(3HaueHus OaBleHnn

AaTunKu,  KOTopble

AOMONHUTENBHOMY 3aKas3sy);

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

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

SHTaNbNMnUsA TENJIOHOCUTENA.

Heo6xoaumo
nporpaMMHoO, CM. M. 7.4.2. [In5 n3MepeHuna [asfeHns Heobxoanmo

YCTaHaB/IMBaTb MOCTaBAKTCA

YCTaHaB/nBaTb

TOJIbKO no

TeMnepaTypa TeMNJOHOCUTENSI B COOTBETCTBYIOLWEM Tpy6onpoBoae
(BO3MOXHa MporpaMMHas yCTaHOBKa txB);

2.1.10 MNonHbIN

cnucok  napametpoB M HC,

perucTpmpyembix

TEMNJ0CYETUMKOM ANS KAXAO0N CXEMbl yUeTa, NpuBeaeH B Tabnuue 2.4a.

Tabnuua 2.4a

HaumeHoBaHue Peructpupyemsie napameTpbl | Peructpupyemsie
cUcTeMbI TennoHOCUTenNs H
Q,P, MG,V Gt
«MOAAHA» tn, to, At(tn-to), pn, po Gl At
Q, P, MG,V Gt
«OBPATKA» tn, to, At(tn-to), pn, po Gl At
«TYNMNKOBASA QP MG,V
MBC» tr, tx, At(tr-tx), pr, px et b
QP MG,V
«MNOAMUTKA HCO» 1o, . Al(to-Ix), PO, PX GT Al
«NOANUTKA Q, P, MG,V et At
MCTOYHUKA» to, tx, At(to-tx), po, px
Q,P, M1, M2, G1, G2, V1, V2 G1t c2t
«MOAAHA+P> tn, to, At(tn-to), pn, po Gl G2l Al
Q,P, M1, M2, G1, G2, V1, V2
«BC uupKynsyms» tn to. tx, -t fo-tx, pr, po. P G1tT G2t
Q,P, M1, M2, G1, G2, V1, V2 G1t c2t
«OTKPBITAA» tn, to, tx, At(tn-to), pn, po, px G1y G2y Atd
Q, P, MM, MO, Mo, GI1, GO, Gn, VI1, VO,| cnt cotT &nt
«NCTOYHUK» \Yii Gl Gol Gnd
tr1, tO, tX, AY(tl1-tO), p, pO, px At
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HanmeHoBaHue Peructpupyemsbie napameTpbl | Peructpupyemsie
CUCTEMbI TenroHocuTtens

Q, P, MM, MO, Mo, GI1, GO, Gn, VI1, VO,| cnt cot Gnt
«P-NMOAAYA+NOAN.» | VN Gl Gol Gnd

tr, tO, At(tN-t0), pMl, pO At
«PACXOOMEP V»|G, V SI
«PACXOOOMEP M, G,V Gt
M> t,p Gl
«MATUCTPANby |2 P-M.G.V ct

t,p Gl
3Ha4veHus noporos ans HC, yYCTaHaBnMBaeMble Ha NpeanpuaTun-m3rotosuTene no
YMON4YaHUIO:

GT, G171, G621, G3t =Gs
Gl,G1l, G2, G3L = GH
Al = AtH (2 °C)

2.1.11 B TennocyeTuMKe UMEETCS BO3MOXHOCTb OTK/IIOYEHMUS cuyeTa B
noboit us cucteM. Mpu 3TOM BCe WHTErpaTtopbl CUCTEMbl, kpome Tp,
ocTaHaBnvBaloTca.  Mcrnonb3yeTcs,  HanpuMmep, NpuU  OTK/IHOYEHUU
oTOMSIeHNss B JieTHMin nepuod. OTKIOUYEHME cyeTa B cUCTeMe
OCYLLECTBMIAETCS B pexunme «HacTponku».

2.1.12 lnana3oHbl U3MEpPEeHNS pacxodoB B KaHanax c MNP (kaHanbl 1
M 2) npueBeaeHbl B Tabnuue 2.5.
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Tabnuua 2.5

HoOMMHaNbHbIN Avana3oH pacxoga

avametp MNP, DN, HaunMeHblUMM pacxoga, Ham6onblunii pacxoga,
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

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

MpuMmeyaHusn:
- noa HambonbwmMM M HauMMeHbwuM  pacxogoM (GB M GH COOTBETCTBEHHO)

rnoApasyMeBaeTCsd MaKCuManbHOE W MWUHWMAaNbHOE 3HadeHue pacxopa, nMpwu
KOTOPOM Tenjoc4eTunkn obecneumsatoT CBOM METPOSIOMMYECKME XapaKTePUCTUKM
npu HenpepbiBHOW paboTe;

- B CKObKax ykasaHbl 3HayeHus GH, KoTopble obecrneymBatoTCs MHAMBUAYaNbHO
oTobpaHHbiMK [MP. XapakTepucTvka AonxHa 6biTb ykasaHa B KapTe 3akasa u
corsiacoBaHa C Mpov3BOAUTENIEM.

2.1.13 MakcuManbHas AnvHa nauvHuii ceasm mexay MNP n UBB He
AoskHa npesbiwaTts 100 M.

2.1.14 NpeobpazoBaTenn pacxofa C 4YacTOTHbIM  (MMMYSbCHbLIM)
BbIXOAHbIM curHanom (ganee UIM) noaknoyatoTcs K kaHanam G3, G4 UBB.
Tunbl UM M NX OCHOBHblE TEXHUYECKUE XapaKTEPUCTUKU MpUBEAEHbI B
Tabnuue 2.6.

Tabnuua 2.6
ALETERE MakcuManbH
Tun 1M3MepeHus pacxoga |Bug ’
npeo6pasosBatensi |[DN, MM | (B 3aBUCMMOCTM OT |BbIXOAHOIO Temneparypa F'OMep 5
pacxoaa (M) DN), M3/y curHana Z'E:MAKOCTM’ ocpeectpe
GH GB
PCM-05.05 (3) 15-150 |0,03-3 3-300 F/N 150 PBE 03 07 1020 14
PCM-05.05C (3) |15-150 |0,015-1,5 |6-600 F/N 150 PB 03 07 1020 14
PCM-05.07 (3) 15-150 |0,015 6-600 N 150 PBE 03 07 1020 14
CyeTunkn  BOAbI
KpblibyaTble CBXx-
xxW «CTPYMEHb- 15-50 0,03 3,0 N 90 PB 03 07 0280 02
TPAH>»
CyeTunkm xonoa-
Hom - TOPAMOM) 15 40 |0,03 20,0 N 90 PB 03 07 0302 00
BOAbl  Kpblibya-
Thle JSXX-NK
CyeTunkm xonoa-
Hom n TOPAMEM 56 500 [1,2 500 N 90 PB 03 07 0303 00
BOAbl Typ6WHHbIE
Mxxx-NK
CuetaMint  BOAB\ 15 156 10015  |500 N 90 PB 03 07 0442 01
KpblnbyaTtble ETHI
PSM-01 15-100 |0,015-1,5 [300 N 150 PBE 03 07 1393 01

NMpumeuaHue: 5 — 3ﬂeKTDOMaFHMTHbIVI, X — 0603HaYeHne KOHKPETHOro MCNONIHEHUA CYETYMKA.
PekoMmeHayemas Kompurypauml 4YaCTOTHO-UMMNYJIbCHOINo BbiXxoga — <<CyX0ﬁ KOHTAaKT>»
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2.1.15 TennocyeTynK  OCYLLeCTBNSeT W3MepeHWe TemnepaTypbl
TENnI0HOCUTENS MO WeCTU KaHanaMm. [lnana3oH M3MepeHus TemnepaTypbl
TennoHocuTensa B Tpybonposogax ot 0 go 150 °C.

2.1.16 ConpoTUBNEHME KaXA0ro npoBoAa YeTbIpEXMNPOBOAHON JIMHUM
cBs3m Mmexay VBB n TC gonxHo 6biTb He 6onee 100 Om.

2.1.17 VIMmeeTcs BO3MOXHOCTb CO3Zl@aHWUsi MpOrpaMMUpyeMbiX KaHasioB
TemnepaTtypbl (BMECTO MOC/IeAHEero KaHana WM3MepeHusl TemnepaTypbl B
KaXzaol cucteMe). MNporpamMMmMpyeMble KaHaslbl CO34atoTCs NOb30BaTeNleM
B pexuMe «KoHdurypauma» Ao nNoctaHOBKU Mpubopa Ha KOMMepYecKuii
yyer.

2.1.18 Imana3oH wu3MepeHus pasHoctn Temnepatyp UBB ot 2 no
150 °C. [Omana3oH Mu3MepeHus pasHOCTU TemnepaTyp KoMmnnaektom TC
yKasaH B UX 3KCMJyaTauMOHHON AOKYMEHTaUNM.

2.1.19 TenaocyeTyMK OCYLLECTBMSeT W3MepeHue [aBfeHus no
yeTblpeM KaHanam (Npuv A[OMNONHUTENbHOMW KOMMNJIEKTauMn AaTdynkamum
AasneHus). OmnanasoH namepeHus pgasneHuns ot 0 go 2,5 MMla. MpaHuubl
AvarnasoHa u3MepeHus paBneHus (3aBoackas yctaHoBka 0+1,6 MMa) wm
AvanasoH U3MepeHus TOKOoBOro curHana ot AWA (0+5, 0+20 wnm
420 mA) ycCTaHaB/IMBAETCs B pexume «HacTponkm» [RO NOCTaHOBKM
npnbopa Ha KOMMep4ecKnin yJer.

B 6a3o0Bbii koMMniekT noctaBku AW He Bxoaat. [NpeaycmoTpeHa
BO3MOXHOCTb MPOrpaMMHON  YCT@HOBKM 3HAYe€HWI  U3BbITOYHOrO
nasneHuns B gmanasoHe 0-2,5 Mla.

MpeoycMoTpeHa YyCTaHOBKa [AOOrOBOPHbIX  3HAYeHW  gaBneHus,
KoTOpble 6yayT MHAMUMPOBATLCS B Criydae o6pbiBa MM KOPOTKOro
3aMblKaHU4 B Lenax AaTYMKOB AasneHus (cM. n. 7.4.2.).

2.1.20 Ans TexHosormyeckux Hyxza (npoBepka (yHKLMOHMPOBAHMS
npuéopa, NPaBUALHOCTU cYeTa U T.M.) UMEETCS BO3MOXHOCTb YCTaHOBUTb
nporpaMMHoe 3HayeHue Ans noboro M3 KaHaslloB W3MepeHus pacxoja,
TeMnepaTtypbl WAM AaBfIeHUsA. YCTaHOBKa MpPOrpaMMHbIX 3HAYeHuit
NpoM3BOAUTCS B pexume «HacTpoliku».

2.1.21 Tennocyetumk obecrnedymBaeT WU3MepeHMe KaneHAapHOro
BPEMEHU C MHAMKAUMEN Ymcna, Mecsua, roga, 4acoB, MUHYT U CEKYHA.

2.1.22 TensocYeTYNK MOXET BbIBOAMTL (yKasbiBaeTcsa nNpu 3akase,
cM. MPUNTOXEHUE A) MHpopMaumio 0 TeKyweM o6beEMHOM pacxoae wau
TeMnepatype B BWAe CUrHana TMOCTOAHHOro TOKa 4:-20 mA
(conpoTtuBneHne Harpysku He 6onee 500 Om). MapameTp (G1+-G4, t1+t6),
npeobpa3syeMblii B TOKOBLIA CUrHaN, BblbnpaeTcs B pexnme «HacTpoinkm».

MpepycMoTpeHa BO3MOXHOCTb YCTaHOBKM (DUKCMPOBAHHOIO 3HayeHus
TOKOBOro cMrHana B AnanasoHe oT 4 Ao 20 mA C AUCKPETHOCTbI0 1 mA.

2.1.23 Tennoc4yeTumk obecneumBaeT nepepayvyy TEKYLMX 3HAYEHUN
napaMeTpoB CUCTeMbl TemnsiocHabxeHus W AaHHbIX apxmBa Mo
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nocnegosaTenbHOMy  WHTepdency RS-232C  wnan  ranbBaHW4YecKu
pa3Bsa3aHHOMYy RS-485. CkopocTb obMeHa yCTaHaB/IMBAETCS B pexume
«HacTponkn» n MoXeT npuHMMaTh 3HadeHus 38400, 57600 6ut/cek ans
RS-232C 1 9600, 19200 ans RS-485. lNMpoTokon obMeHa TennocyETUmMKa
npegycMmaTpmBaeT peanusaumio Ha 6ase wuHTepdenca RS-485 cetwm
TEenJ0CYETUMKOB.

2.1.24 MakcuManbHas AsiMHa NVHUKU CBA3M Mpu nepefadve AaHHbIX Mo
mHTepdemncy RS-232C — 15 meTpos.

2.1.25 MakcuManbHas AsivHa NMHUKW CBA3M Mpu nepefaye AaHHbIX Mo
nHTepdeicy RS-485 6e3 peTpaHcnaTopa Mpu  MCMOJb30BaHMMU
HEe3KpaHMPOBaHHOW BUTOM Mapbl Ha ocHoee nposoga MIWB 0,35 — 1200
METpOB.

2.1.26 PeannzoBaHa BO3MOXHOCTb MNepefaym TeKYyLWUX 3HaAYEHUN
napaMeTpoB CUCTEMbI TEMJIOCHABXEHNA U AaHHbIX apxMBa 4Yepes3 KaHalbl
ceten Internet, Ethernet, GSM, GPRS npu HanMuinMm COOTBETCTBYHOLLEIO
obopyaoBaHus.

2.1.27 NMutanHne WBB TennocyeTunmka OCYLLUECTB/ISAETCA OT CeTu
rnepeMeHHOoro Toka Hanpsi>xeHnem ot 187 go 253 B, yacrtoTtoni (50 +1) Iu.

2.1.28 MNoTpebnaemas mowHocTb MBB He 6onee 10BA. CymmapHas
noTpebnaemas mowHoctb (MBE 1 UM) He 6onee 30 BA.

2.1.29 Bpemsa ycTtaHoBneHusa paboyero pexuma He 6onee 30 MUH.

2.1.30 Macca TennocyeTyMKa onpeaenseTcs YNCoM BXOASWMX B ero
COCTaB M3MepuTeNbHbIX NpeobpasoBaTenen M Maccol BblYNCIUTENS, HEe
npesbiwatowen 2 Kr. Macca nsmeputenbHbix Npeobpa3oBaTesien ykalaHa
B WX 3KCMANyaTauMoOHHOW AoKyMeHTaumu. Macca MMMNP B 3aBMCUMMOCTU OT
DN npuBeaeHa B Tabnuue 2.7.

Tabnuua 2.7

HoMuHanbHbIA Macca MNP, kr (He 6onee)

Anamerp, DN, MM nen nPnMm
15 - 5

25 -

5
32 - 5
50 - 7

80 19 8,5

100 25,5 -

150 32 -

2.1.31 l'abapuTtHbie pasmMepbl TenaocyeTymKa onpeaensTcs
rabaputHbiMn pasMepamn MBB, rabapuTHbIMM pa3MepaMy BXOASALWMX B
€ro CoCTaB M3MepuTesbHbiX Mpeobpa3oBaTesien U UX B3aWUMHbIM
pacrosioXXeHMeM C YYEeTOM COeAMHUTENbHbIX Lenen B 3aBUCUMMOCTM OT
KOMMiekTauum Tennocdetumka. Fabaputoel MBE wn MNP npusBeseHbl B
MPUNOXEHUU B.
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2.1.32 TensocyeTunk coxpaHseT MHbopMaUmio B S3HEProHE3aBUCUMO
naMmsTM Mpu  OTK/IIOYEHWU MUTAHUA B TeyeHUe He MeHee 10 neT npwu
cobntoAeHNN NpaBu XpPaHEHUS Y TPAHCMOPTUPOBAHUS.

2.1.33 Mo ycnoBusaM okpyxatowern cpeabl cornacHo CTb EH 1434-1
TENJI0CHETYMKN OTHOCATCA K UCMOSTHEHUIO A.

2.1.34 HanpshkeHne WHAYCTpUanbHbIX paguoOMNOMeEX, CO34aBaeMbIX
TEMNJIOCYETYMKOM, HE TpEBbIWAET  3HAYEHWi, YCTaHOB/IEHHbIX B
CTB EH 55022 ansa obopyanosaHus knacca B.

2.1.35 BB TensiocyeTunMka COOTBETCTBYET CTerneHu 3awwutbl IP54;
MPM, v NPMM — IP55 no FOCT 14254. CteneHb 3aluuTbl BXOASWMX B
KOMMJIEKT TensocyeTynka nuaMepmutenbHbix npeobpasosatenein (UM, TC u
OWNA) ykasaHa B ux aKCrnayaTaunoHHOW AOKYMEHTaunu.

2.1.36 Mo cnocoby 3awnTbl YenoBeKka OT NOPAXEHUS S/TEKTPUYECKUM
TOKOM VBB TennocyeTunka cooTBeTcTBYET knaccy II no NOCT 26104, MNP
— knaccy 01 no IOCT 26104). Knaccel 3awuTtbl WM ykasaHbl B MX
3KCMlyaTauMoHHOM AOKYMEHTaLMN.

2.1.37 UBb TensocyeTymka yCTON4YMB K BO34ENCTBUIO
CUHycomganbHbiX Bubpauwmi yacrtotonn 10+55 Ny n amMmnantynoin cmeweHus
HWMXe YyacToTbl nepexona 0,15 MM.

2.1.38 TensiocyeTynMK B TPaAHCMNOPTHOM Tape BblAEPXKMBAET Mpw
nepeBo3Kke B 3aKpbITOM TpaHcrnopTe (XKeNe3HOAOPOXHble BaroHbl,
3aKpbITble aBTOMALUWHbI, TPIOMbI CYZ10B):

- BO3AeNCTBME TeMnepaTypbl oT MUHYC 25 °C go nntoc 55 °C;

- BO34ENCTBME  OTHOCUTENIbHOM  BRaXxHoctn  (95+3)%  npu
TeMnepaType oKpyxatLlero sosayxa Ao 35°C;

- Bubpaumio no rpynne N2 NOCT 12997;

- yAapbl CO 3HaYeHWEM yAapHOro yckopeHuns (Nnkosoro) 98 m/cek?
W ONUTENbHOCTBbI yAapHOro mMmnynbca 16 MC, 4ucno yaapos
1000£10 anga Kaxaoro HarnpaBneHus.

2.1.39 TennocyeTuymk yCTONUMB K BO34ENCTBULO BHeLHero
MarHWTHOrO MoNA C HanpsXeHHocTbio A0 400 A/M n  BO3AENCTBUIO
CTaTUYECKOro MarHMTHOIO MOJS HanpsXKeHHOCTbo 40 100kA/M.

2.1.40 TensocYeTYNK YCTOMUMB K AUHAMUYECKUM  U3MEHEHUAM
HanpsHKeHUsa CeTn anekTponuTaHusa ansa knacca 2 no CTb M2K 61000-4-
11, kputepuii kayecTBa pyHKUNOHMPOBaHUSA b.

2.1.41 TennocCYeTYNK YCTOWUMB K HAHOCEKYHAHbLIM WMMY/bCHbIM
nomexam ypoBHa 2 no CTb M3K 61000-4-4, KkpuTepun KadecTBa
PyHKUMOHUpPOBaHuS b.

2.1.42 TennoCYeTYNK YCTOMUMB K MWKPOCEKYHAHbIM WMMYJIbCHbIM
nomexam 6onbwon sHeprun knacca 1 CTb M2K 61000-4-5, kputepuin
KayecTBa PyHKUMOHUPOBaHUS b.
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2.1.43 TennocyeTumnk yCTOMuMB K paamMoyacTtoTHOMY
3N1eKTPOMarHMTHOMY nonto cTeneHun XEeCTKOCTH 2 no
CTB I'OCT P 51317.4.3, kpuTepuii Kayectsa pyHKUMOHMpPOBaHMS A.

2.1.44 TennocYeTYNK YCTOMUMB K INEKTPOCTaTUYECKMM paspsiam
cteneHn xectkoctn 3 no CTb M3K 61000-4-2. Kputepuint kayecTtBa
(dYHKUMOHMPOBaHMS A.

2.1.45 CpegHsass HapaboTka Ha o0TKa3 TEnJIoCYeTYMKa He MeHee
20000 yacos.

2.1.46 CpefHuii cpok cnyx6bl TensiocyeTunka He MeHee 10 neT.

2.2 Pabouune ycnoBus

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

2.2.2 OTHOCUTeNbHass BNaXHOCTb Bo3ayxa — A0 95% npu
TemnepaTtype no 30 °C.

2.2.3 MakcumaneHoe pabouee pasneHme B Tpybonposose 1,6 Mla
(16,0 krc/cm?), no 3akasy - 2,5 MMa (25,0 krc/cM?).

2.2.4 TennoHocuTenb AOMXeH cooTBeTcTBoBaTb CHwuIM 2.04.07-86.
Ecnu copepxaHne npumeceinn (heppoMarHUTHbIX BKJIKOYEHUI) NpeBbIWaeT
HOpPMY, TO BO3MOXHO BblMaAeHMe ocagka Ha d¢yTeposke [MNP, 4yto B
HEKOTOPbIX C/ly4Yasix MOXeT MPUBECTU K CHUXEHMUIO TOYHOCTU U3MEPEHWNA.

2.3 MeTponoruyeckue xapakTepucTUKK

2.3.1 Tennocyetunk TDOM-104 cooTBeTCTBYEeT Kknaccy B no
CTB N'OCT P 51649 (knacc 2 CTb EH 1434-1). Mo 3aka3y noTtpebutens
TennocyeTunk TOM-104 wu3roTaBIMBAETCA COOTBETCTBYHOLWMM Knaccy C
(knacc 1 no CTb EH 1434-1).

2.3.2 Mpegensl AornyckaeMomn OTHOCUTESNIbHOM norpeLwHoCcTu
M3MepuUTenbHOro KaHana konumyecrtsa Ttennotbl No CTE NOCT P 51649 He
MpeBbIWAT 3HAYe€HWU, BbIYMCNEHHbLIX MO dopMynaM, MPUBELEHHbIM B
Tabnuue 2.8.

2.3.3 Mpegenbl  O0OMYyCKAEMON OTHOCUTENbHOW MOrpewHoOCTn npu
n3MepeHmn o06bEMHOMO W MaAccoBOro pacxoga, obbema M Maccol
TenjioHocMTeNss MO  KaXAOMy KaHany He nNpeBbiWakT 3HavyeHun,
BblYMC/IEHHbIX MO popMynam, npmeedeHHbIM B Tabnunue 2.9.
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Tabnuua 2.8

Knacc ®dopMyJibl ANA BbIMUCIIEHUA NPeAenoB AONYCKaeMOM
npu6opa | OTHOCUTENbHOW MOrPEWHOCTN 85 1y, 20

B 8 0 max = *£(3+4 At, /At+0,02G,/G)

C 8 0 max = *(2+4 At, /At+0,01G,/G)
MpumeyvaHunsa:

At — 3Ha4YeHMe pa3HOCTM TeMMNepaTyp Mexay nogarwmm n obpaTHbIM
Tpyb6onposoaamu, °C;
G — M3MepeHHoe 3HaYeHne 06BbLEMHOro pacxoaa TenaoHocuTens, m3/y

Tabnuua 2.9
Mpepenbl gonyckaeMom
" (o)
Knacc Al :':;?cwrenbuou MorpeLwHocTH, %o,
R R kaHanos c MNMnpP KaHanos c 1IN
(1 n 2 kaHanbl) (3 n 4 kaHanbl)
G, <G <0,04G +(2+0,02G,/G)
B H ’ = — +(1,5+0,01G,/G : =
0,04G, <G <G, ( +/C) +20
G, <G <0,04G +(1+0,01G,/G)
@ > ’ ®— +(0,8+0,004G,/G : =
0,04G, <G LG, ( +/C) +1,0

MpuMeuaHne: G — W3MEpPEHHOEe 3HayeHWe O06bEeMHOro pacxona
TennoHocuTens, m4/u.

2.3.4 Mpepenbl  gonyckaemor  abCoOMOTHOM  MOrpewwHocTn  npw
n3MepeHumn TemnepaTtypesl, °C:

- npu komnnekTaunm TC knacca A no NOCT 6651 +(0,35+0,003-t)
- npu komnnekTaunm TC knacca B no NOCT 6651 +(0,6+0,004-1)

roe t — uaMepsiemas TemnepaTypa B rpaaycax Lenbcus.

2.3.5 MNpepensl gonyckaemol npusBeaeHHOW norpewHoctn VBB npwm
npeobpasoBaHnUM CUrHanoB OT AaTyMkoB pasneHus: 10,15 %. Mpeaensl
[OMyCKaeMol nNpuUBEAEHHOM MOrpewHoCTM AaTYMKOB  M36bITOYHOrO
pasneHna: +1,0 %.

2.3.6 lMpepensl AornyckaeMomn OTHOCUTESNIbHOM norpeLwwHoCcTu
n3MepeHus gasnenus (NpyM HaaAnYMM AATYMKOB U36bITOYHOrO AaBNEHMUS):
+2,0 %.

2.3.7 Npepenbl [ONYCKAEMOW OTHOCUTENbHOM  MOrpeLHOCTU npwu
n3MepeHunn spemMeHun: + 0,01 %.

2.3.8 Mpegensl [0MNycKaeMom npuBeaEeHHOMN MOrpeLwHoCcT
npeobpazoBaHna M3MepeHHOro 3HadeHus Bbi6paHHOrO napameTpa B
YHUDUUMPOBAHHbIA CUIMHaNM MOCTOSIHHOrO Toka: +0,5 %.
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3 YCTPOUCTBO M MPUHLUUN PABOTbI TEMNOCYETYMKA

TennocyeTtumk coctomnT u3 VBB 1 noaknoyaembix K Hemy MNP, UMM, TC
n ON[. CxemaTuyeckoe wu3obpaxeHue TensocyeTYnKa NpUBEAEHO Ha
puc. 1. WTpuxoBo  nNuHMen  oTobpaxeHbl  AMHUMKM  CBSA3M  C
n3MeputenbHbiMM npeobpasoBaTensiMu, HaanuymMe KOTOPbIX onpeaensercs
MCMNOJSIHEHMEM TensiocyeTunka (yKa3blBaeTCs B KapTe 3akasa).

BB

MrP (kanan 1)

MMP (kanan 2)

TC6

Mpumeyanve — Bmecto PCM-05.05 B kaHanax 3 n 4 BO3MOXHO npumeHenne U
apyrmx TunoB (cM. Tabnuuy 2.6)

puc. 1
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MBB TennocyéTumka nMOCTpOoeH Ha 6ase cneunanmanpoBaHHOM
MMUKPOMNpPOLECCOPHON cucTeMbl, obecneumBatowen cbop mHdbopmaumm no
aHasloroBbIM M 4acTOTHO UMMYNbCHbIM BXodam (F/N), eé€ nocneaytoulyto
06paboTKky, HakonneHue, XpaHeHne U nepepadyy obpaboTaHHOM
MHpOPMauMnM Ha YCTPOWCTBO WHAMKAUMM, aHanorosblie W uUMdpoBbIE
BbIX0Abl.

OyHKUMOHanbHO WMBB Tennocyértumka coCTouT M3 6510Ka aHasoroBoi
obpaboTkn curHana, 6noka uudposoi o06paboTkm curHana wm 6noka
nuTaHusa. Ha nnaTte 6noka aHanoroson o6paboTku CurHana pacriosioXKeHbI
Knemmbl ans noakntodeHus MNP, UM, TC w OWA. Ha nnate 6noka
undgposomn o6paboTku curHana pPacronioXeHbl BbIBOAbI
YHUPULMPOBAHHOIO BbIXOAHOMO CUrHasa MOCTOSHHOrO TOKa, a TakK Xe
nopTbl NocneaoBaTenbHbIX MHTEpdelicoB RS-232C, RS-485.

MpuHumn pencteua MNP ocHoBaH Ha SABJIEHWW 3/IEKTPOMarHUTHOM
MHAYKUMKU. TIpyU ABMXKEHUM SNEKTPONPOBOAHOM >XWUAKOCTU B MArHWTHOM
none wmexay oanektpogamn T[NP Bo3HukaeTr 3AC 31eKTpPOMarHMUTHOW
MHAYKUMW, NpoOnopuUMoHasbHas CKOPOCTM TedeHus xuakoctu. 3SAC
MHAYKUMM nocTynaeT B 6510k aHanoroBoi obpabotkm curHana WMBB, raoe
OHa ycunmBaeTcs n npeobpasyeTcs B umdpoByto hopmy.

UM npoBoauMT un3MepeHMe 06bLEMHOro pacxoga TensioHocuTens wu
npeobpa3soBaHue B YaCTOTHbIN nnu MMMNYJIbCHbIN curHansl,
NponopunoHasbHble pacxoay TeNJ0OHOCUTENS.

N3mepeHne TemnepaTypbl TEMNJIOHOCUTENS OCYLLEeCTBASeTCa NyTéM
M3MepeHnsa nageHuns HarnpsbkeHnsa Ha TC npu nNpoTekaHuu 4epes Hero
TOKa, 3a4aBaeMOro WCTOYHWMKOM ToOka 6510Kka aHanorosom o06paboTku
curHana. [anee, nocne npeobpa3oBaHWs M3MEPEHHOrO HanpsKeHus B
undposyto dopmMy, OHO nocTynaeT B 6510k umdposon 06paboTkm curHana.

N3mepeHne paBneHuMss ocCywecTBnseTca NyTéM HenocpeaCTBEHHOIO
M3MEepeHns cunbl Toka, nocTtynawuwero ot ANA. NMocne npeobpa3oBaHus
M3MepeHHOro curHana B uMdpoByto hOpMy OH Takxe nogaérca B 6nok
undposoi 0bpaboTkn curHana.

Ha ocHOBe W3MEpeHHbIX CUrHajoB W YCTAaHOBOYHbIX MapaMeTpoB
TenaocyéTumka B 6noke umdposon 06paboTkn curHana oCyLEeCcTBNSIETCS
BblYNCEHNE TEM/IOBOW 3Heprum, TEnJoBOW MOLWHOCTM, O6BEMHOIO,
MacCOBOro pacxo4oB W TeMmmnepaTypbl TenJOHOCUTENs, MNpOTeKLWero
06bEMa M Macchbl TeENJOHOCUTENS. BblUMCEHHble 3HAYEHUS BbIBOASITCS Ha
YCTPONCTBO MHAMKauun. B 6noke umdpoBon o6paboTkmM curHana Takxe
ocyuwiecTBnsieTca npeobpasoBaHMe BblIGpaHHOro napaMeTpa B CUrHan
MOCTOSIHHOMO TOKa W (OpMMpPOBAHME MOCHLIIOK MOC/eA0BaTeNbHbIX
nHTepdencoB RS-232C nnm RS-485.

N3mepuTenbHblA KaHan Q TensiocyeTynka npeacrasnser cobomn
COBOKYMHOCTb, COCTOSILLYIO M3 KaHala U3MEepeHUss pacxoaa, ABYX KaHanos
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U3MEPEHNA TeMnepaTypbl, ABYX KaHa/noB W3MEpPEHUA CUTHaANoOB OT
AaTynmkoB  uM36bITOYHOrO AasneHus, obecneumBalLWylo BblYMCNEHUE
Konim4yecTBa TeENJIOTbl U ApYyrnx dJMBVILIECKMX BE/IMYNH MO JAaHHbIM 06
U3MEPEHHbIX NapaMeTpax TEMN/IOHOCUTENA.

BbluMcneHne KonmMyecTBa TenmsoTbl Q ANS KaXAOro M3MepUTENbHOMO
KaHasia oCyLLecTBASETCA Mo dopmyne:

T2
Q:TIIG~p-(hl—h2)~dT (3.1)

roe G-obbeMHbIN pacxond TernsioHocuTens B TpybonpoBoae, Ha

KOTOpPOM YCTaHOB/MEH NepBuYHbIN NpeobpasosaTens, M3/y;

p-NMNOTHOCTb TennoHocuTens B TpybonpoBoae, Ha KOTOPOM
YyCTaHOBMIEH NepBUYHbIN NpeobpasosaTens, Kr/m3;

h,-yaenbHas 3HTaNbMNus TensoHocuTens B noAatoLlem
Tpybonposoae, 'Ax/kr;

h,-yaenbHas sHTanbnusa TennoHocutens B Tpybonposoae
XONOAHOro BOAOCHabxeHus (ansa cuctem BC) wnu yaenbHas
3HTanbNus TennoHocuTens obpaTHOM Tpybonposoae (ANS CUCTEM
otonnenus), FAx /kr;

T1,T2-BpeMsa Hayana n KoHua U3MEepPeHNss COOTBETCTBEHHO, Y.

Bbiuvcnenne  yaenbHon  sHTanenuu  (h)  wn  nnotHoctn  (p)
TensioHoCUTeNa  npoms3BoAMTCA  No  QopMynaM,  YyKasaHHbIM B
pekoMeHaaumn MU 2412-97.

24

Ternocyerunk TIM-104. PyKOBOACTBO 110 IKCI/1yataymu.



4 YKABAHUE MEP BE3OINACHOCTHU
NCTOYHMKOM ONAaCHOCTU NMPU MOHTaXe WM 3KCryaTauuu TenaocyeTymka
ABNAKOTCS !
- ceTeBOe HanpsbxeHue (ao 253 B);
- [aBneHue xuakocTtu B Tpybonposogax (4o 2,5 MMa);
- TeMmnepaTtypa XumaKocTu un Tpybonposoga (fo 150 °C).

BesonacHocTb akchayaTauumn npubopa obecrneunBaeTcs:

- ns3onsuuven 3/IEKTPUYECKUX uenen COCTaBHbIX yacten
TensocyeTymka;

- HaAéXHbIM 3a3eMneHunem UM;
- npo4YHocTbio kopnyca MNP, UM v 3awmnTHeIX runb3 TC;
- repMeTnyHoCTbio coeamHenms MNP n UM c TpybonpoBoaoM;

Mpwn 3KcnayaTauMu TenjocyeTymka Heobxoaumo cobnogaTb o6uine
TpeboBaHnsa 6e30nacHOCTU:

- 3anpellaeTcs aKcnayaTaums npubopa co CHATOM KPbILWKOW;

- 3anpewaeTtca gemoHTuposaTb MNP nnu UMM 40 NOAHOro CHATUA
AasrieHus B Tpybonposoge.

- nepepj nposeaeHneM paboT HeobxoauMmo ybeauTbCs B TOM, 4TO
Ha TpybonpoBode  OTCYTCTByeT OMacHoe Afs  XMU3HU
HanpskeHue.

MNpu ycTaHOBKE WM MOHTaxe TernjocyeTymka Heobxoammo cobnoaatb
TpeboBaHus MOCT 12.3.003, NOCT 12.3.032, I'OCT 12.3.036, a Takxe
npasua nNoXxapHoi 6e30nacHOCTN N TEXHUKKN 6e30MacHOCTH.

Mpun 3skcnnyaTaumm Heobxoammo cobntogath «[lMpaBuna yCTpoMCTBa
3N1EKTPOYCTaHOBOK>, «[MpaBuna TEXHUKMN 6e3onacHocTn npm
3KCnyaTaumm 3eKTPOyCTaHOBOK» U «06lmne npaBuia MNOXapHOM
6e30nacHOCTM 415 MPOMbILWIEHHbLIX NPEeANPUSTUN>».

Mpn o6HapyXeHWW BHELIHUX MOBPEXAEeHUI npubopa WM CeTeBOW
NPOBOAKW crefyeT OTK/IKUNTb TEMnoCYeTYMK OT CETU A0 BbISICHEHUS
NPUYNH HEMCMPABHOCTU CMELIMASIUCTOM MO PEMOHTY.

3anpeljaeTca ycTaHOBKa M aKcrayaTtauus rlpM6opa B B3PbIBOOMACHbIX
30HaX BCeX KJlaCCoB.

Onsa TyweHus noxapa, npu BO3ropaHum TensocyeTymka, paspellaeTcs
MCMNoAb30BaTb TOJ/IbKO YINIEKUCAOTHbIe OrHeTywutenm tuna 0Y-2, OY-5,
OYy-10 v ap.

Ternocyerunk TIM-104. PyKOBOACTBO 110 IKCI/1yataymu. 25



5 MOHTAX

MOHTaXx TemnjocyeTuMka OCYLIECTB/SETCA B  COOTBETCTBUM C
«MHCTpYyKUMA no MOHTaxy TEnJoCYeTYNKOB TOM-104»,
APBC 746967.039.000 NM.

6 MOArOTOBKA K PABOTE

MpoBepuTb MNPaBWALHOCTb  MOHTaXa 3NeKTpPUYECKUX Lenen B
COOTBETCTBUM C 3/1EKTPUYUECKON CXEMOW MOAKMIOYEHUS, NPUBEAEHHOW Ha
puc.B.2 (MPUNOXEHUE B).

MNOTHO 3aKpbITb KPbIWKK KNeMMHbIX kopobok MMP, UM, TC n AUA.

YcTaHOBUTb Ha MecTo nepepHioo naHenb VBB M naoTHO 3aBUHTUTHL
6onTbl KpenneHnsa nepeaHen naHenu UBB k kopnycy UBB.

MoaaTb pacxon TennoHocuTens noa paboyvmM gaBneHUEM U NMPOBEPUTb
repMeTUYHOCTb coegnHeHns Mne, mn, 3alUNTHbIX rMnb3
TepmonpeobpasoBaTtenen n AN c TpybonpoBoaoM. Teub M NnpocaymBaHme
He JornycKaroTcs.

BKIOUMTb NUTaHWe TenaocyeTymka. Ybeamtecs, 4To nocne BKAYEHUS
NMUTaHWg BKOYMIACk NOACBETKAa uHAauMkaTtopa U Ha XKW nHavuupyroTtca
3HaYeHus TeKyLlen AaTbl U BPEMEHMU.

MpoBepuTb MpaBu/IbHOCTb YCTAHOBKW MPOrpaMMUpyeMbIX NapaMeTpos,
OTCYTCTBME HELWTaTHbIX CUTyaumin N TEXHNYECKNX HENCNPaBHOCTEN.

Y6eantbcs B WMHAMKALMW U3MepsieMbiX NapameTpoB — pacxoga (G),
TeMmrniepaTypsbl (t), aasneHunsa (p).
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7 NOPAOOK PABOTbI

K paboTe ponyckaeTcss TEMJOCYETYMK, He MMEKLWNIA NOBPEXAEHUN
COCTaBHbIX YacTel, HapyleHuss nnoMb M noaroToBNEHHbLIN K paboTe B
COOTBETCTBUM C pa3aesioM 6 HacTosALWero pykoBoacTsa.

7.1 Obwume cBeaeHUA

7.1.1 Monb3oBaTenbckoe MeH npubopa YCOBHO pasaefieHo Ha
YPOBHMW. MpK BKAOUYEHUN NPUBOP HAXOAUTCS B NEPBOM (BEPXHEM) YPOBHE
WU MHAMLMPYET TEKYLUNE BpEMSA U AaTy.

7.1.2 YnpaBneHve  paboTo  TensocYETUMKa  OCyLUeCTBAseTCH
YeTbIPbMS KHOMKaMW, pacrnosIoKEeHHbIMM Ha NnepeaHen naHenun, n KHOMKOW
«cnyxebHaa», pacnosioXkeHHOW Ha nnaTte uudposon obpaboTkm (M.
puc. B.1, MPUNOXEHWE B).

OcHoOBHOe (pyHKLIMOHaAJIbHOE

Ha4YeHu HauMeHOBaHu
O603HauveHue auMeHoBaHue | L o e
«BNEBO» Mepexoa Mexay OKHaMM MeHK B
npeaenax OAHOMO YPOBHS, W3MeHeHue
«Brnpaso» napameTpa.
«BXO> Bxoa B MeHI0O mapaMeTpoB WM HacTpoek
BblI6paHHON CUCTEMbI TENJIOCHABXEHUS.
BbixoA Ha ypoBeHb BBepx W3 nboro
«BbIX04»
MEHI0.
AKTVBaUMA pexuma M3MeHeHus
E] «cnyxebHas»
napametpa.

7.1.3 O cOCTOSIHUM TenoCHETUMKA MOXHO CYAUTb MO COCTOSIHUIO Tpex
CBETOAMOAO0B, PACMONIOXEHHbIX HA MNaHenu ynpasneHus. MuraHue
3e/1eHoro CBeToAMO4a MPUMEPHO pa3 B CEKYHAY CBUAETENbCTBYET O
HOopManbHOW paboTe Tennocyétumka. MuraHme KpacHoOro cBeToaMoAa
curHanmsupyeT o Hanuuum HC, HenpepbiBHOE CBEYEeHUe — 0 Hanuumm TH.
CBeueHWe XenToro CBeToAMoAa CUrHanMsvpyeT O nepefade AaHHbIX MO
MHTepdency RS-485.

7.1.4 TennocyY€TUmMK MMEET YeTbipe pexnma paboTbl:
«KoHdurypauma» — npegHasHayeH Ana Bblbopa M yCTaHOBKM
TennoTeEXHNUYECKMX cxeM y4yeTa (CM. Tabnuuy 2.4).

«Pabounii» — B 3TOM pexuMe WHAMUMPYIOTCS MU3MEPEHHbIE U
BbIYMC/IEHHbIE 3HAUYEHUSI MapaMeTpPOB CUCTEM TEMIONOTPE6NEHUS ;

«HacTpokn» — npegHasHayeH Ans MNPOCMOTPa M KOPPEKTUPOBKMU
YCTaHOBOYHbIX NapaMeTpoB TEMNJ0CUYETUMKA.

«lNoBepka>» — npeaHasHayeH An9  NpoBeAeHUsas  MOBEepKuU
TenaocYéTymKka.
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7.2 OnucaHue pexuma «KoHdurypauyus»

[nsa Bxoaa B pexuMm «KoHdUrypaumus» HeobxoAMMo Npv BKIOYEHUU
TensocHyeTdMKa B CeTb  yAep)XuBaTb  Ha)aTom KHOMKY
«cnyxe6Hasa».

MNMopsimok nepexoja Mexay OKHamu B pexume «KoHdurypaums»
n3obpaxéH Ha pwuc. 7.1. Bblbop KonM4yecTBa CUCTEM M TUMa Kaxaom
CUCTEMbI OCYLLECTBMAETCS MpK MOMOLUU KHOMOK <«BMPaBO» WU <BJEBO>,
nepexoj K cneaylolen cCUcTeMe — KHOMKOW «BX04». BbixoAd u3 pexuma
«KoHpurypaums» 6e3 3annucm KoH@uUrypaumm — KHOMKOM «BbIXO4».

| Havyatb
KOHMUrypnposaHme
[
\
| Yucno cucrem: x
)
[
A
| Tun Cuctems! 1
bl

| | Wawmepur. Kanans
Gixx  tx):  pixx

®esrccrsverensnsnses

seceese®oessscssssecssseshosssecenos

IRKXXXXXXXXX Bpeeet
- i

| Orkporas
'BC umpkynaums
[ Vicrounmk |

I VamepuT. Kanansi
Gixx  txX  pXx .

_——_—— === [4=] nporpamMmupyembiit ()
@ namepsiembii (Ne)
3anucaTtb
Mepexop 6e3 3anucu
KOHQUrypauuto
(b ypau KoHdUrypauum
(] o)
Mepexopa ¢ 3anucblo \
KOHdUrypaumm
> Pexum «Pa60qm7|»)
Puc. 7.1
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[MpuMeyaHusa:

1. Ecnn Tpebyercs Bectu ydeT no cxeme <«WcTouHuk», TO npwn
KOHMUIYpUpoOBaHUM 3Ta CXeMa [AOJKHa YCTaHaBMBaTbCA MEPBOW;

2. Tpun KOHOUrypupoBaHUM ABYXMOTOYHbIX cucteM («OTkpbiTasg», «[MBC
LMPKYNALMA») CeaAyeT yunuTbiBaTb TO, YTO KaHanbl U3MEpeHUst pacxona B
nogatowem n obpaTHoMm TpybonpoBogax OAHON CUCTEMbl AO/KHbI ObITb
nmbo oba MHAYKUMOHHbIE, TM60 06@ YaCTOTHO-UMMYJIbCHbIE;

3. CneayeT uMeTb B BMAY, YTO YMCO KAHA/IOB U3MEPEHUS pacxoa He MOXeT
npesbllwaTbe 4, a 4YUCIO KaHanoOB W3MEpeHUs TeMmnepaTtypbl HE MOXeT
npesbIWwaTb 6.

4. Tpwu 3anucn KoHbUrypaumm apxms U HTerpaTopbl npubopa obHynsaw0TCS.

7.3 OnucaHune pexuma «Pabouniny

7.3.1Mpwun BKJIIOYEHUM TennocyeTumnk aBTOMaTU4ecKkun
yCTaHaBnmBaeTca B pexum "Pabounin" n npu otcytcteun HC n (wnm) TH
Ha4yMHaeT pacyeT M HaKoMJleHne CyMMapHbIM UTOFOM KOJiM4eCcTBa TeM10Thbl
Mo BCEM CUCTEMaM.

Pexxum "Paboumn" npepgHasHavyeH AN MHAMKAUMM NapaMeTpoB
cuctem  TernsiocHabxkeHusi. B pexumme  "Pabouumin"  MOXHO  Takxke
NMPOCMOTPETb TeKyliee BpeMs, BpeMsl HapaboTKM MO KaxAoh CUcteme,
BpeMeHa paboTbl Npu Bo3HUKHOBEHUM HC B cucteMax TennocHabXxeHus m
apXvB perucTpmMpyeMbix napaMeTpoB.

Mepexoa OT OAHOrO WHAMULMPYEMOro MNapaMeTpa K ApYromy
OCyLLeCTBNsSIeTCA paBHOMPaBHO B 06e CTOPOHbI MOCPEACTBOM HaxaTus
KHOMOK <«BMpaBO» W/ «BNIeBO», Nepexos K oTobpaxeHuio napameTpos
KOHKPETHOWM CUCTEMbI — KHOMKOW «BXOA», BbIXO4 M3 pexXuma NpocMoTpa
napaMeTpoB CUCTEMbl — KHOMKOM «BbIXO4».

7.3.2 YCTaHOBKA TeKyLlero BpeMeHun n aatbl:

YMeHblleHne yBenuvyeHune

- =

Bpemsa 4y4:mm:cc @ Bpewms E8:mm:cc
Oata pga/mm/rr Data ga/mm/rr

v @

Bpemsa yy:NiM:cc
Oata pa/mm/rr

T

: [o]

v
Bpemsi uu:mmice | [@] | Bpemsi uummice
Oata po/MM/IT |¢ Oata pa/mv/ @

A 4

7.3.3Mopagok nepexofa Mexay OKHamum pexuma «Pabounin»
n306pax€EéH Ha puc. 7.2.
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Pexnm «Pabounin»

Bpemsa 4yuy:mm:cc
Oata pa/mm/rr

\ CUCTEMA 1
KaHan cBsian XXXXXXXX
RS232 = /
o~ T - .
I CUCTEMA N |
KaHan cBsian 0000 | R
RSA485 Leqem———— {1 YPOBEHb |
A
= [

A 4

OHeprus Q Tkan
X XXXXXXXX

MouwHocTb P

XX.XXXXXX [kan/v
- =
Apxus E = A
lMapamempsbl . &
: cucmemsbl
Oumbkn  Cuct N| ( ‘
< (2 YPOBEHb |
" Mpocwomp . ;
apxuea (3 YPOBEHb )
Puc. 7.2
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PexuM npocMoTpa apxmBa AaHHbIX

lpocmomp —
apxuea (2 YPOBEHb |
| ' tw
v
r=
CyTOu4HbIN apxuB [ YacoBown apxue
o (o]
Y \ 4
[aHHble Ha 24:00 [aHHble Ha Y4:MM
oa/mm/rr an/mm/rr
S o =V SR -
[aHHble Ha 24:00 [aHHble Ha Y4-1:MMm
oa-1/mm/rr on/mm/rr
v t= (T t=
. DanHble Ha 24:00 : [aHHble Ha Y4-n:Mm ______________
@ aa-n/mm/rr oa/mm/rr
_— Mamsweapxuea T~
Llvniors apsuea .................... S Hansbie apxusa
................ \//
(3 YPOBEHDb |
Puc. 7.2a

Ternocyerunk TIM-104. PyKOBOACTBO 110 IKCI/1yataymu.

31



OnucaHne OKOH pexuMa «Pabounin» (LUTPUXOBOW NUHUEN BblAeNEHbI

OKHa,
«HacTponku»).

oTobpaxeHue

KOTOPbIX 3aBUCUT OT YCTAHOBOK B pexXume

OKHa MeHK 1 ypOBHS

Bpemsi yy:mm:cc

Tekywme BpeMmsa un gaTta.

XXXXXXXX

Oata pa/mm/rr
MopsakoBbii HOMep cuctembl (N) M HauMeHoBaHue
npUMeHsaeMoln B cuctemMe cxembl yyeta («Pacxopomep
CUCTEMA N V», «Pacxomomep M», «Maructpanb», «Mopaua,
XXXXXXXX | «OopaTtka», «TynukoBas [I'BC», «Moanutka HCOpy,
CUCTEMA N oTkn| «Moanutka WcTtouHuka», «lMopauya+P», «OTKpbITasy,

«IBC umpkynsaumsar, «MctouHuk» («P-nogauva+Moan.»)).
OTKJ1 oTtobpaxaeTcs, ecnm cuctema oTkar4eHa (cM.
n.2.1.11)

KaHan cessn
RS232(RS485)

AKTUBHbIA KaHan cBa3n (RS-232C wnnm RS-485),
M3MeHsIeTCa MpW  MOMOLWM KHOMKKM  «BXog». [lpwu
OTCYTCTBMM o0bMeHa AaHHbIMM B TeyeHunm 60 cek,

KaHan CBSI3W  aBTOMATMYECKM  U3MEHSAeTCs  Ha
YCTQHOBJ/IEHHbIV B pexume «HacTponku».

OKHa MeHI0 2 ypOBHA

Oneprusa Q Tkan KonnuyectBo TennoBoM 3Hepruu, notpebneHHon

X XXXXXXX

cuctemon N B Mkan.

BoiBoA Q B MBTuY unu B FAX ycTaHaB/MBaeTCa B
MeH «O6LMe HaCTPOMKKN Npubopay.

MowHocTe P
XX.Xxxx ['kan/y

3HayeHne MrHOBEHHOM MOWHOCTM B cucteme N,
nsmepsiemon B Fkan/u.

O6uem V 43 | ObbeM TemmoHOCMTENs C HapacTalwWyM  UTOroM,
ook | M3MepsieMblii B M.
3
O6‘°9MV1XXXX)'(‘:'(X B cnyuvae, Koraa B CUCTEME HECKONbKO KaHaNoB
: n3MepeHus pacxoga, 06beM  TenJoHOCUTENs
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O6bem V2 m3
X XXXXXX

Obbem V3 m3

cuMTaeTca oTAeNbHO Mo Kaxaomy us Hux (V, Vi, V2,
V3).

X XXXXXX
Macca M T

X XXXXXX

Macca TenjoHocMTensa C HapacTaloWwuM WTOroM,

Macca M1 T| usmepsiemasi B TOHHax.

XXXXXXX | B cnyyae, Korga B CUCTEME HECKONIbKO KaHasos
Macca M2 1| n3MepeHus pacxofa, Macca  TennoHocuTens

X.XXXXXX | M3MepsieTcs OTAENbHO MO KaXxaomy m3 Hux (M, M1, M2,
Macca M3 T M3).

X XXXXXX

MaccoBbIn pacxoq

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

MaccoBebiln pacxon
G3 X.XXXX T/4

MaccoBblli pacxof TEenJoHOCUTENS, W3MepsieMblii B

T/d.
B cnyyae, korga B CUCTEME HECKO/SIbKO KaHasoB
n3MepeHuns pacxoga, pacxoz TennoHocuTens

M3MepseTcs OTAENbHO MO KaxaoMmy us Hux (G, G1, G2,
G3).

Ob6beMHbIV pacxop,
G X.XXXX M3/Y

G1 XXXXX M3/Y
G2  X.XXXX M3/M

O6beMHbIN pacxop,
G3 XXXXX M3y

O6beMHbIlt  pacxos TennoHocuTens B cucteme N,
n3Mepsiemblii B M.

B cnyvae, Kora B CUCTEME HECKONbKO KaHasoB
M3MepeHMs  pacxoda,  pacxoA  TennoHocuTens
CuMTaeTcs OTAENbHO MO KaxaoMy u3 Hux (G, G1, G2,
G3).

Temnepartypa

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 TennoHocuTens B °C.
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PasH. Temnepatyp
tn-to  xxx.xx°C

PasH. TemnepaTyp

trtx  oxxx °C Pa3HoCTb TeMmnepaTyp Mexay Tpy6onposoaamu,
PasH. Temnepatyp | W3MepsieMas B °C.

to-tx  xxx.xx °C

tn-tx  xxx.xx °C

to-tx  xxx.xx °C

MMasnenne

P x.xxx MMa

prF"XIO& MMa

po x.xxx MIMNa

I—___——____1 [laBneHne TennoHocuTens, u3Mmepsiemoe B Mlla.
:-pr X.xxx MMa (Bo3MOXXHa nporpaMMHasl yCTaHOBKa 3HaudeHus
([PX _xxxxMMa | nasneHus B npegenax ot 0.1 go 2.5 MMa c warom B
IrIDO " xx MMa 0.1 MNa, cM. pexum «HacTpomnkm»).

[PX _ xxxx MMa

:',U,aBHEHVIe

(PX _ XxXxx MMa

Tpab ymm | Bpems paboTbl 1 BpemMs HapaboTkm npubopa B 4acax
THapab Y4MM [ 1 MUHYTax.

Bpemsi B owumbke

Bpems B ownbke
TG1T Y:MM

Tow. H:MM Tow. - Bpems paboTbl npub6opa npu Hanuumm TH.
Tow awm | T: At — Bpemsi paboTbl npubopa npu HC At < Atd.
T: atd Y:MM

TG 1 MM | T:GT — BpeMsa paboTbl npubopa npu HC G> GT.
TGJ{ Y:MM

T:G{ — Bpems paboTbl npubopa npu HC G> Gi.
anI BbiMyCKe U3 Npou3BoACTBa yCTaHaBIMBarOTCA 3Ha4YeHUsA

GT=GB, G{=GH.

Owwunbkn Cuct N

MHankaumsa cumeosios HC n TH B cucteme N
«GT», «Gil», «G1T», «Gll», «G2T», «G2I», «G3T», «G3»,

«Atl», «Hencnp. kaHana t».

ApxuB

ApXMB permcrpaumm napameTpos.
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OKHa MeHI0 3 YPOBHsl

CyTO4HbIV apxvB

Bbibop Tna npocMaTpuBaeMoro apxuBa.
Yacoson apxus

JaHHble Ha Y4:MM Bbibop aatbl (BpemMeHW) 3a KoTopyto (KoTopoe) byaer
An/mwm/rr BbIBOAUTBLCA apXuB.

7.3.4 Mopsaok nepexoga Mexay OKHamMu B pexume «Pabounin» ansa
KaXxAoM cxeMbl npmBeaeH Ha puc. I.1-I.11, NPUNOXEHUE T.

7.4 OnucaHune pexuma «HactTponkm»

7.4.1 Ana BxoAa B pexuMm paboTbl TennocyeTtymka <«HacTponku»
HeobxoauMo, Haxoasicb B 0boM  MeHO  pexmnma  «Pabounin»,
OAHOBPEMEHHO Ha)XaTb KHOMKMU <«BJIeBO» M «BNpaBo>». [lopsaok
rnepexoAa Mexay OKHamMm B pexume «HacTpoilku» wun306paxéH Ha
puc. 7.3.

3HayeHusa NapaMeTpoB HacTpoek, yCTaHaBMBAEMbIX Ha NpeanpuATUn-
M3roToBMUTENE MO YMOAYAHUIO, NOAYEPKHYThI B M.7.4.2.

[na koppeKkuMu napaMeTpa Heob6xoAMMo:

1. MMpyv nNoOMOWM KHOMOK <«BMpPaBO» WIW <«BNeBO» Bbl6paTb
KOPpPEeKTUPYEMBbII NapameTp;

2. HaxaTtb kHoMKy «cnyxebHaa»" (Npu 3TOM KOPPEKTUPYEMbIi
napaMeTp HayHeT MUraThb);

3. [pu NoMoLWM KHOMOK «BMPaBO» WM «BJIEBO» U3MEHUTb 3HAYEHNE

napameTpa (4Na aKTMBALUUW peXxnmMa YCKOPEHHOro WU3MEHEHUS
HY>XHO AOMOJIHUTENbHO HaXaTb KHOMKY «BBOA»);

4. TloBTOPHO HaxaTb KHOMKY <«Cy>XebHas».
KoppeKunss HeKOTOpbIX MapaMeTpoB HeAOCTYMHa AN MNosb30BaTens.

3HayeHnsa 3Tux napaMmMeTpoB YCTaHaB/IMBAKTCA Ha Npeanpuatum-
M3rotToBuTene Npun BbiNycke M3 Npon3soacTBa.

*

ONS  aKTMBauunm pexuma WU3MEeHEHUs MapaMeTpoB «Agpec B cCeTu»,
«UNHTepdenc» n «CkopocTb 06MeHa» MOXHO BOCMOJ/1b30BATbCS KHOMKOW <« BXOA>
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Pexum «HacTtporikm»

Pesxum «Paboumii» )

E=+=

A 4

TOM-104 N XXXXXX

Mosepka
N3M. KaHanos

MO v x.xx

CRC32: XXXXXXXX
N MapTum: Xxxxxx

Cepsic O6Lwme HacTpoiiku
npubopa
napaMeprICMCTN HacTtpoiiku
: X000 ] [1apameTpel Cuer. 1 13M. kaHaroB
...................... XXXXXXXX [ ) S
(4 YPOBEHbD )
) » ) ] i
Y v v y )
OumnctuTb apxms Gl XXX ayi XXX Adpec B ceTn: xxx
W MHTEerpaTopb! Glse XXX, XXX WHTepdenc: xxxx
et o P ym EE e EE b
OuncTuts apxms : Do : CkopocTb obmeHa:
: [lNapamempsb ' [lapamempbl N
kT (o 1 ic =t e
Temnepatypa CPU WN3meput. Kanans! PN gor, MMa  x.x Wnaukauus p:
xx °C G XXt XXX Pi XXX nalHet
it =
BobiBog gon. Q:
HeT/MBT*4/'Ox
Gk v

TOKOBBIN BbIXOA: X

(5 YPOBEHb )
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7.4.2 OnucaHue OKOH pexunmMa «HacTponkun>

O6wue HacTpoikn npubopa

Agpec B ceTu: xx
NHTepdenc: Xxxxx

YctaHoBka agpeca npubopa (1-99) B cetm RS-485 u
Tuna akTuBHoro uHtepdeica (RS-232C nnu RS-485).

CkopocTb o6meHa:
XXXXX

YcTaHoBKa CKOpoCcTM ob6MeHa npubopa C BHEWHUMU
ycTpoiicTBaMu (MPUHUMAET 3HauyeHus U3 psaa 9600,
19200, 28800, 38400, 57600 6ut/cek anss RS-232C u
9600, 19200 ang RS-485).

WHavkaumnsa p:

HaCTpOVIKa Hann4na nHAnKauun oaBrieHnda.

palvet
BbiBog gon. Q: BkntoueHune AONONTHUTENBbHOIO 3KpaHa ansa
Het/ MBT*u/IIx| OTOBpaxeHus Konu4vectsa TennotTel Q B MBT*u unu

rax.

ToKOBbIV BbIXOA: X

Boibop napameTtpa, npeobpa3yemMoro B TOKOBbIN
curHan 4-20mA. BbibupaeTtcs 13 psga: «pacxof
kaHana N» (N=G1...G4), «remnep. kaHana N» (N=T1...T6)
nnu nporpamMmupyembii «M» (In=4...20 mA).

HacTpoiku namepurtenbHbIX KaHanos

ay1 XXX

Gls XXX, XXX

ay2 XXX HoMmuHanbHbIn amnameTp MMP n UM, BepxHMin npeaen

G28 XXX, XXX n3mepeHus pacxoga GB (KOppeKkums HegoCTynHa).

ay3 XXX

ava XXX

G11,% XXX

Gl % XXX

G271 % XX Bbl6Op MWHMMaNbLHOrO M MakCMMasnbHOro nopora, B

G24.% XXX COOTBETCTBMM C KOTOpbIM 6yAyT pernmcrpupoBaTbCs
» HC B paboTe TennocueTtunka, % ot GB. Mi3ameHseTca B

ggIO/A’ ix npeaenax 30%-120% ¢ AUCKPETHOCTbIO B 1% AN
2 GT 1 0-10% c auckpeTHocTbio B 0,05% ans GY.

G41, % XXX

Gal , % XXX
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Twn Bxogos G3,G4
YaCTOTHbIE/UMMNYIbCHbIE

YacTOTHO-MMNY/IbCHbIE KaHallbl M3MepeHusl pacxoaa
MBE (3 u 4) KOHpUrypupyloTCsa B 3aBUCMMOCTU OT
BMAa BbixogHoOro curHana WM — Ha npueMm curHana,
NpPONOpPUNOHANbHOIO TEKYLLEMY 3HAYEHNIO 06bEMHOIO
pacxoga (4acToTHbI curHan ot WUIM) unu Ha npuem
CUrHana, npornopuMoHasibHOro HakonaeHHoMmy B WU
3HaveHntio obbema (MMNynbCHbIA curHan ot WM).
YacTOTHO-MMNY/IbCHbIE KaHallbl M3MepeHusl pacxoaa
KOHMUIypupyrTCa Ha MNpPUEM CUrHana OA4HOro BMAa,
T.€. 160 06a YacToTHble, TM60 06a MMNYJIbCHbIE.

G4s XXX, XXX
Fmax4, 'y XXXXXX

G3B XXX, XXX
Fmax3, 'y XXXXxx

YcTaHOBKa MaKCMManbHOMO pacxofla M 4acToThl,
COOTBETCTBYIOLLEN MaKCMMasibHOMY pacxody npwu
ucnonbzosaHum UM C  YaCTOTHbIM  BbIXOAHbLIM
CUTHaNoM.

G3B XXX, XXX
Kv G3, n/n XXX.XX

G4s XXX, XXX
Kv G4, nn XXX.XX

YcTaHoBKa MakcMManbHOro pacxoja M Beca MMnNysbca
npu wucnonb3oBaHun WM ¢ MMNyIbCHbIM BbIXOAHbLIM
CUrHanom.

TN TCM:  xxxxx | YcTaHoBka Tuna npuMeHsiembix TC (1.3850 wnu
1.3910).

OO N: XX MA YcTaHoBKa gmanasoHa N3MepeHNa TOKOBOro CurHana

b max — yxMa ot AN («0-5 mA»; «0-20mA»; «4-20 mA») N BepxXHero

npeaena naMepexHus gasneHns (ot 0 go 2.5 MMa).

PN gor, MlMa  x.x

YcTaHoBKa AOroBOPHbIX 3HaYeHUN AaBneHus,
WHAMUMPYEMbIX B Cnydyae ob6pbiBa WAM KOPOTKOro
3aMblkaHns nnHnin AN (0.1-0.5-1.6 MMa ¢ warom 0.1 MMa).

HacTpoitku napaMmeTpoB cuctem

G XXX
Gl XXX
G2 XXX

HacTpolika KaHanoB W3MepeHMss pacxoda — UM
(n3mepsemMoe) wnu  nporp  (mMporpamMMupyemoe)
3HayeHne. B cnyyae yCTaHOBKM nporp nosiBasieTcs
OKHO:

G nporp
G= XXX %

B KOTOPOM MOXHO YCTaHOBMUTb 3HadyeHue pacxoga B %
o1 GB (1-120%) c warom B 1%.
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HacTpoiika KaHanoB M3MepeHus TemMnepaTypbl — U3M

(n3mepsiemoe) wunuM  nporp  (nNporpaMmMmmpyeMoe)
T XXX 3Ha4yeHune.
B cnyyae yCTaHOBKW uU3M NOSIBASETCA OKHO:
Tn XXX T nsm
M3m. kaHan X
To o B KOTOPOM MOXHO Mpu HeobXxoAMMOCTU W3MEHUTb
YCTAHOBJIEHHbIA HOMEp W3MEepUTENbHOro KaHana
TeMmrepaTypsbl.
Tr XXX
B cnyyae yCTaHOBKW nporp NOsiBASETCs OKHO:
Tx XXX T nporp
T= XXX °C
B KOTOPOM MOXHO YCTaHOBUTb 3Ha4yeHune
TemnepaTtypbl ot 0 go 150 °C c warom B 1°C.
HacTpoiika KaHanoB W3MepeHus JAaBAeHUS — U3M
(n3mepsemMoe) wnu  nporp  (mMporpamMMupyemoe)
P XXX 3Ha4yeHune.
B cnyyae yCTaHOBKW u3M NOSIBNSETCH OKHO:
Pn XXX P n3m
M3m. kaHan X
o o B KOTOPOM MOXHO Mpu HeobXxoAMMOCTU W3MEHUTb
YCTaHOBJIEHHbIA HOMEp W3MepUTENIbHOro KaHana
[aBneHuns.
Pr XXX
B cnyyae yCTaHOBKWM nporp MOSB/SIETCS OKHO:
Px XXX P nporp
P= x.x MlMa
B KOTOPOM MOXHO YCT@HOBUTb 3HaudeHne AaBfiEHUS OT
0.1 mo 2.5 Ma c warom B 0.1 MMa.
Bbibop MWHMManNbHOM pas3HOCTM TeMmnepaTyp, B
4t °C XXX COOTBETCTBUM C KOTOpOM 6yayT perncrpmposatbcs HC
B paboTe TennocuyeTumka At<Atl. W3MeHseTca B
ananasoHe ot 0 go 30 °C ¢ auckpeTHocTbIO 1°C.
HacTtpoiika octaHoBa cyeTa nMpu BO3HMKHOBEHUM HC
OcTaHoB: XXX (nal/Her);
Cucrema: XXX HacTpoiika OTK/OYEeHMs cucTembl, CM. M. 2.1.11
(BKI/OTKI).
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Mpn M2>M1:
Q=Q1/Q=Q1+Q2

Bbi6op hopMynbl pacuyeTa notpebaeHHoro
Konuyectea Tenna (TONbKO ANS  CXeMbl y4yeTa
«OTKpbITasa») (Q=Q1+Q2 wnm Q=Q1) npn M2>M1
(Tonbko ans MHAYKUNOHHbIX KaHanos,
cM. MPUJTOXEHUE K).

[atumkm noToka:
LMpK+XB

HacTpoiika MecTa YCTaHOBKM [aTyMKOB MOTOKA
cuctembl  «I'BC  umpkynauusa».  LUmpkynsumoHHas
cuctema [BC ¢ patunkamm  pacxopa Ha
umMpkynaumoHHom Tpybonposoge u Tpybonposoae
ropsiyer Boabl:

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

UM umpkynsaumoHHas cuctema BC ¢ patumkamu
pacxona Ha UMPKYnsuMoHHOM TpybonpoBoae U
TpybonpoBoae X0N04HOM BOAbI:

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

Pexum paboThbl
XXXXXXXX

Bbibop pexuma paboTbl CUCTEMbI ANA CXEM y4yeTa:
«OTKkpbITasa»: OCHOBHOMW, NETO1(G1=0), JIETO2(G2=0)
(cm. MPUNOXEHUE K);

«UcTtouyHuk»: UcTouHuK, P-Mogaua+logn.

M3meput. KaHnanbl
G1: XX t: XXX p: XXX

NHaVKaumMs ncnonb3yeMbiX CUCTEMON U3MEPUTENbHbIX
KaHanoB TensocyeTymka (Koppekums HeaocTynHa). B
Cnyyae UCMoJib30BaHUsi NPOrpaMMMpyeMblX 3HaYEeHUN
BMECTO COOTBETCTBYHLLEro KaHana oTobpaxaeTcs
6yKBa «ny.

CepBuc
O6HyneHne apxuBa AaHHbIX U (MNKM) MHTErpaTopos
npubopa. [Ans ob6HyneHma apxuBa wn  (uan)
MHTErpaTopoB HYXHO MNpWM MOMOLWM KHOMKKU <«BBOA>»
Cepaic 3aliTM B COOTBETCTBYHOLLEE MEHIO:
OuymncTutb apxms OuymncTuTb apxms

N MHTErpaTopbl

nnn
M ABa pa3a HaXaTb KHOMKY <<C)1Y)KE6Ha$|>>.

Temnepatypa CPU
XX °C

TemnepaTtypa LLeHTpasibHOro
Tennocyetumka B °C.

npoueccopa

7.4.3 MNMopsaok nepexofa Mexay okHamu B pexmnme «Hactponkm» gns
Kaxaomn cxeMbl npmBeaeH Ha puc. A.1-4.11, NPUNOXEHUE A.
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7.4.40na BbiIxoda M3  pexuma  paboTbl  TernsocyeTuyuka
«HacTpokn» Heob6xoaMMO, HaxoasCb B NHO60M MEHI0, HaXaTb KHOMKY
«BbIX0A> .
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7.5 OnucaHue pexuma «lMoBepka»

7.5.10na BXoda B pexuMm paboTbl TennocyeTymka «loBepka
M3MepUTENbHbIX KaHanoB» (NMoBepka KaHanoB M3MepeHust pacxoga Gl v
G2), HeobxoAWMO BOMTU B PexXmMM «HacTpolku», 3aTeM Mnpu MOMOLM
KHOMOK «BJIEBO> UN «BNPaBO> MNepPenTn K OKHY:

Mosepka
M3M. KaHanoB

M HaXaTb KHOMKY «BXO0A4>», NPpWX 3TOM NOABUTCA OKHO:

G1=XXX.XXXXX M3/4
G2=XXX.XXXXX M3y

Ona Havyana HabnwaeHnss HeobxoAWMO nMoAaTb CUrHan «CrapT»
(3aMKHYTb KOHTakTbl XP2, cMm. puc. MB.1, NMPUNOXEHWE B), npu 3aTom
3KpaH 3aMuraeT, U Ha HeMm 6yaeT MHAMLMPOBATLCA CPeAHWUI pacxoj 3a
uHTepBan HabnwogeHus. NS OCTaHOBKWM cyeTa HeobxoAMMO Pa3OMKHYTb
KOHTaKkTbl XP2. [lpn Hayane nOBTOPHOro HabnwoaeHus npeabiaylwne
nokasaHusa 06HyNSATCA aBTOMaTUUYECKMU.

Ons BbiIxoga w3 pexuma «[loBepka W3MepUTENbHbIX KaHanoB»
HE06X0AMMO HaXaTb KHOMKY «<BbIXOA>.

7.5.2Ana Bxoga B pexuMm paboTbl TensocyeTumka «lloBepka»
(noBepka W3MepUTENbHOIo KaHana Konu4yecTBa TernaoTbl) HeobxoamMmo,
HaxoAsiCb B /IIO60OM MeHI pexunma «Pabounit»>, oOAHOBPEMEHHO HaXaTb
KHOMKN «cay)ebHaa» n «Bxoa>. [1na BbiXxoAa U3 pexmma MoBEpKMU
HeobxoauMMoO, Haxoascb B NtoboM  MeHw  pexuMma  «[loBepka»,
OAHOBPEMEHHO HaXaTb KHOMKN «cayxebHaa>» n «Bbixoa>. [opsaok
rnepexofa Mexay okHamu pexunma «lNoBepka» nsobpaxeH Ha puc. 7.4.

BHUMAHME ! lNMpu Bxoae B MeHtO (CM. puc. 7.4):

CUCT. 1 Mosepka
MNopava

apXMB CTaTUCTUYECKUX AAHHbIX U MHTerpaTopbl 06Hyna0TCS.

MpumeyaHusn:

1. Bpemsa noBepkn (OAHOKpaTHOro HabnwaeHus) — 3TO WHTepBan
BPEMEHN MeXAay HayanoM («CTapTOM») U OKOHYaHMEM («CTOMOM»)
cyeTa. BpeMsa noBepku ycTaHaBnmMBaeTcs B AMana3oHe oT 60 Ao 600c ¢
warom B 12c. [pu cuyeTe 3KpaH BpPeMeHU MOBEPKU MUraeT, no
OKOHYaHMK cyeTa — OCTaHaB/IMBAETCH;

2. CxeMa MeH0 pexuMa «loBepka» aHanormyHa pexmnmy «Paboumii»;

3. B pexume «[lloBepka» yBe/IMYEHO YMCNO 3Ha4alMx paspsnoB nocne
3anaToun;
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4. ina nosTOpa

Nn3MepeHuns

HeobxoanMo oAHOBpPEMEHHO HaXaTb

KHOMKN «cnyxe6Has» n «Bxoa>. CueT UHTerpaTopos Npu KaXxxaoM
cnefyoLeM U3MEPEHNN HAUNHAEBTCA C <HYNA».

5. KoHdurypaums cxem ydyeta, aBTOMaTUYECKM yCTaHaBAMBaOLWaACs npwu

BxoAe B pexuM «lloBepka» B 3aBUCUMOCTU MCNoaHeHus

TensocyeTymka, npuBeaeHa B Tabnuvue 7.1.

Tabnuua 7.1
UcnonHeHme [Cuctremal [Cuctema2 |Cucrtema 3 |Cucrema 4
TIM-104-4 |logava Mogava Mogava Pacxogomep
TOIM-104-3 |lMogaya Mogava Mogava -
TOM-104-2 |logava Mogaya - -
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Cxema meHio pexuma «[loBepka»

Pexum «Pabounii»

o+ |

Pexum nosepku
Esc-Hetr <«-[a
I
Bpewms nosepku
] XXX C
I
yMeHblleHne BpeMﬂ rIOBepKM yBenuyexHue
XXX C
:l
N Bpems yu:mm:cc CUCT. 1 MNosepka
Data pa/mm/rr [ Mopgaua [ » - rr
v
SHeprusi Q Mkan
XXXXKKKK NN pe e e e e e — —
\_{GHeprmn Q rox !
:-SHeprvm Q MBrry KXXXXX |
I XXX |
______ ~
Macca M T
Apx1B X XXXXXXX
\
/ MaccoBebiit pacxop,
Ownbkn Cwuct N G XXXXX T4
|
[ O6bem V M3
T.GT Y:MM X.XXXXXX
TGV Y:MM [
\ O6beMHbIV pacxos
Tow Y:MM G X.XXXX M2/Y
T: alt Y:MMm /
\ tn XXX.XX °C
Tpab Y:MM to XXX.XX °C
THapab Y:MM

Ton — xxoxxMMa
|Po X.xxx MIMa

I |tn-to

PasH. TemnepaTtyp

XXX.XX °C
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7.6 OnucaHue uHTepchencoB TensocYEéTYNKA

7.6.1 CunTbiBaHME XPaHUMbIX BO BHYTPEHHEN NaMATM TenaocyeTumKa
napamMeTpoB CUCTEMbl TEMJOCHAbXeHUs U CTaTUCTUYECKUX AaHHbIX
(apxuBa) ocyuwecrtensetrca no WHTepdency RS-232C unm RS-485 npwu
noMowm nporpammbel StatlOx ans Windows 95/98/2000/XP. Onsa cBA3un
Tennocyétumka c MK, aganTepoM nepeHoca AaHHbIX WKW KOHBEPTEPOM
nHtepdericoB (RS-232C«»RS-485) ncnonb3yoTca curHanol RXD, TXD un
GND.

7.6.2B cnyyae, Korga TenN0oCYETUMK rnocrasnseTcs C
YCTQHOBJ/IEHHbIM nepexoaHbIM kabenem (cm™. KapTy  3akasa,
MPUNOXEHWE A), ons cuyuMTbiBaHUA AaHHbIX MO MHTepdeincy RS-232C B
MK HeobxoAMMO MOAKNOUYMTbL K nepexogHoMy kabenio, nsobpaxxeHHoMy
Ha pwuc. 7.5, HyNb-MOAEMHbIV kabenb (CM. puc. 7.6).

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

Pasbem DB 9-M Posetka HU-3
(Bunika) (k TennocYeTYUKY)
{ 1| 1
| { 1| 2
1|3
Puc. 7.5
Hynb - MmogemHbI kabenb RS-232C
Pasbem DB 9-F Paswem DB 9-F
(po3seTka) (po3seTka)
®
02 |
© |
® |
© |
o5
@

Puc. 7.6
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7.6.3 Ana cuMTbiBaHMS AaHHbIX NO MHTepdency RS-232C B aganTep
nepeHoca [AaHHbIX HeobxoAMMO MNOAKMUYUTL aganTep K nepexogHoMy
kabento (cM. puc. 7.5).

7.6.4 Qna npaMoro coeamHeHust Tensocdetynk — [1K cneayet
ncrnonb3oBaTb Kabenb, n3obpaxxeHHbIV Ha puc. 7.7.

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

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

O

OXONONONG)
eQ® E
wN P

O

Puc. 7.7

7.6.5Tpn cuMTbiBaHUM [AaHHbIX MO wuHTepdericy RS-485 pans
noakntoyeHns  Tennocuyértumka k K gononHutenbHo TpebyeTtcs
KOHBepTep, npeobpa3syowmin cMrHanbl MHTepdenca RS-232C B RS-485 n
obpaTHO. PekomeHayembii KkoHBepTep — KW485-01 ¢ aBTOMaTU4yeckmu
noaCTpaMBaeMoOM CKOpPOCTbld M dopmaToM. [ns opraHusaumm Ccetn
TensocyeTuynkoB Ha 6ase nocnejoBaTeNbHOro WHTepderica RS-485
HeobxoaumMo kaxaoMmy npubopy MpUCBOUTb YHMKasbHbI CeTeBOW appec
(cM. pexum «HacTtponku», n. 7.4.2).

7.6.6 CxemMa 31eKTPUYECKUX COeAMHEHUWA MNpu opraHusauum ceTu
TennocyeTymkoB Ha 6ase nocnegoBaTenbHOro uWHTepdenca RS-485
npvBeaeHa Ha puc. 7.8.

BHAMAHWE! MoaknioueHue (oTknoyeHne) Tennocyétumka K MK gomkHo
NPON3BOAUTLCS NPU BbIKNIOYEHHOM Tennoc4étumke nnum MNK.

7.6.7 NopsaokK KOHUIrypupoBaHUS MoAeMa Mpu MoAKIIOYEHUN ero K
TennocyeTunky onmcand B NMPUJTOXXEHNN WU.
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Cxema ANEKTPUYECKUNX coeanHEHNI npwn opraHn3aunn cetun

TOM-104 #1 TOM-104 #N OM-104 #99
J'-+SB ARS"'BSB + I - *+SB ARS’ABE:ES + I - *+58 ARS-AssB + I -
8O @) @)
\ 4 4
N~ N N
! { £ ! { § " K KOHBEPTEPY MHTEPECoB
I_E )"‘) )'”) ®  koHTponnepy ACY nt.n. q

1. Cornacyolee conpoTtusneHve Rn yctaHaBnMBaeTcs B KpaHUX TOYKaX NMHUI
CBSI3V U JOSMKHO ObITb paBHO BOSTHOBOMY CONPOTMBEHWIO kKabens.
2. OKpaH NHUM CBA3M 3a3eMIISIeTCS B OHOW U3 KPaWHNX TOYEK.

Puc. 7.8
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8 MAPKUPOBKA U NNOMBUPOBAHUE
MapKknpoBKa COCTaBHbIX YacTel TenIoCYETYMKA AO/HKHA COXPaHSATbCSA
B TeYeHne BCcero cpoka cnyxbbl TenaocyeTymka.
Ha nepeaHen naHenn VBB HaHeceHbI:
—  HauMMeHOBaHMue 1 ycnoBHoe 0603HauYeHne TenaocHeTumKa;

- 3HaK yTBEPXAEHUA TUNa rocygapcCcrea, B KOTOPOE MOCTaB/IAETCA
AAHHbIN TENNOCYETYNK;

— AManasoH  M3MepeHust  TemnepaTtypbl  TErnJoHoCUTENs B
rojatLleM n o6paTtHoM Tpy6onpoBoae;

—  AManasoH U3MepeHWs pa3HOCTM TeMnepaTypbl TEMJOHOCUTENS;
- knacc Tennocyetumnka no CTb NOCT P 51649, CTb EH 1434-1;
—  HamnpshKeHWe u 4acToTa UCTOYHUKA NMUTaHUS;

— noTtpebnsemas MOLWHOCTb;

—  CTeneHb 3aWuThl.

Ha 6okoBon creHke WBB 3akpenneHa nacnopTHas Tabnuyka, Ha
KOTOpOM yKasaH 3aBOACKON HOMep TernnocyeTunKa;

TennocyeTunk SABNISIETCS NPUOGOPOM KOMMEPUYECKOro y4yeTa, B CBA3M C
3TMM BCE €ro COCTaBHbIE€ YAaCTU AO0IXKHbI OblTb ONIOMOUPOBaHbI.

Mpyv BbINyCKE C NpeanpuATUA-U3roTOBMTENSA COCTaBHble 4acTu
TennocyeTumKa 4omKHbl MMeTb oMby OTK 1 nnoM6y rocnoseputens.

Mpu ycTaHOBKe, MOC/e BbIMO/IHEHUS MOHTaXHbIX paboT, TennocyeTunk
MOXeT 6biTb OnnoMbMpoBaH NpeacTaBUTENSIMU OpPraHoOB TernsoHaa3opa.
MNpu 3TOM MOryT 6bITb OMJOMOMpPOBaHbLI CreAyloWwmne COCTaBHble 4acTu
TennocyeTymKa:

- nne
- nn;
- TC Ha Tpy6onpoBoge;
- Kopnyc VBB.
PekomeHayeMble cnocobbl naombupoBaHus npueeneHbl Ha puc. 8.1.

BHUMAHUE!!! B cnyyae HapyleHus wnn HeCaHKLUMOHUPOBAHHOMO
CHATUSA nnomo6 npeanpuaTUS-N3roToBUTENS notpeburenamu,
TEeNMOCYEeTUMK He cuuMTaeTcsa npubopomM KOMMEepYeckoro yyerta, a
npeanpusTne-u3rotoBuTens  CHMMaeT C  cebs rapaHTuiiHble
obsasarenscTaa.

48  Teriocqerunk TIM-104. PyKoBOACTBO 10 SKCIIyaraumm.




Mpumepbl nnoMm6uposanus MNP

Mpumep nnombuposaxus VIBb Mpumep nnomb6upoaHust TC Ha
Tpybonposoae

Puc. 8.1
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9 TEXHWHECKOE OBCNYXUBAHUE

CneuunanbHoro TEXHNYECKOro 06CNyXNBaHUA B npouecce
3KCnyaTaumm TeNJoCYeTUMK He TpebyerT.

TexHwnyeckoe 06C1'Iy>KVIBaHVIe COCTaBHbIX 4acTel TennocyeTymka
nponsBoaANTCA B COOTBETCTBUU C UX 3KCI'IJ'IyaTaLI,VIOHHOl7I AOKYMEHTaLlMEVI.

PekomMeHayeTCcs NpoBOAUTL MEPUOAUYECKUI BU3yaNbHbIM OCMOTP C
uenbto KoHTponsa paboTocnocobHOCTM TennocyeTynka, cobntoaeHus
YCNOBUA  3KCANyaTauuMu, OTCYTCTBUSI MEXaHUYECKMX MOBpexXAeHUN
COCTaBHbIX YacTel npnbopa n Hannuusa naomb.

Mpun HannumMm B TenJOHOCUTENEe B3BECEW M BO3MOXHOCTW BbiNageHus
ocagka, Tpyby MMP HeobxoammMo nepuoauyvyeckm NpoMbiBaTb C LESbO €ro
yCTpaHeHus.

Mepen oTnpaBkolk npubopa Ha MNOBEpPKY WAM PEMOHT Heobxoammo
rnocne AeMoHTaXa OYUCTUTb BHYTpeHHui kaHan [MP oT oTnoxeHun,
obpasymwmxca B npouecce akcnyatauum. CHATME  OTNOXEHUN
Heob6xoAMMO NPOBOANTL MPU MOMOLLM BETOLWN, CMOYEHHOW B BOAE.

3anpewaeTtca MNpUMEHEHME OCTpbIX W pexywmx npeaMeToB Ans
OYMCTKWN BHYTpeHHero kaHana MripP.

Mo mMepe HeobXx0AMMOCTM peKOMeHAyeTCs Oo4YuwaTb COCTaBHble 4acTu
TensocyeTynKa Npu NMOMOLLU CYXOW UM CMOYEHHOM B BOAE BETOLUM.

3ameHa npepoxpanHutenen MBB TennocyeTumka ocCywecTBnsieTca B
cneaywuweM nopsake:

J OTKKOYNTb TEMJTOCHETYUK OT CETU NNUTAHUA,

e OTBMHTUTb BMWHTblI Ha BEPXHEW KpbllwKe W CHATb ee (Bug
TenJiocyeTUmMKa CO CHSATOM BEPXHEW KPbILWKOW MNpuBEAEH Ha
puc. B.1;

e  CHSITb KPbILIKY MPEeAOXpaHUTENs M U3BMeYb ero npu NMoMOLLM
nuHUeTa;

. YCTaQHOBUTb HOBbIN npeaoxpaHUTenb,
. YCTAQHOBUTb KPbIWKY NpeaOXpaHUTENSA,
. YCTAQHOBUTb BEPXHIOK KPbIWKY N 3aKPYTUTb BUHTDI.

3ameHa npepoxpaHutenein MM npousBoaAnTCS B COOTBETCTBUM C UX
3KCMNyaTauMoOHHON AOKYMEHTaUNEN.
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10 BO3MOXHbIE HEUCNMPABHOCTHW U METOAbl YCTPAHEHUA

MHdopMauus Ha
XKW Bbluncnutens

O6pbIB ceTeBOro Kabens

HanmeHoBaHue

HencrnpasHocTH, BeposiTHas NnpnyYnHa Cnoco6 ycTtpaHeHus
BHeELIHne

nposiBIEeHNs

Mpwn BKAOYEHNMU Meperopen npepoxpaHuTenb 3aMeHUTb
OTCyTCTBYET CeTeBOro NUTaHus; npeaoxpaHuTenb

3aMeHUTb CceTeBOM
Kabesnb

OTcyTCcTBYET
n3MepeHue pacxoaa
M Tenna npum

He cobniopaeTcs nonspHOCTb
NOAK/IOYEHNS BbIBOAOB
(curHanbHbIX Mnn

[poBepuTb COOTBETCTBUE
noakntoveHusa MNP k NBB

oTcyeT obbeMa
TensioHocuTens npu
HEeMNoABMXHOM
TensioHocuTene

TennoHocuTene

Hanunuune anekTpuyeckoro Toka
B Tpybonposoae

He 3anonHeH TennoHocuTenem
Tpybonposoa MNMP nnn UM.

ABUXYLLEMCS B036y>aeHuns) mexay MNP n (puc. B.2).
TensoHocuTene MBB.
Mnoxoe 3aszemneHune MNP nnu [MpoBepuTb 3a3emneHne
nn
MpocaunBaHue TennoHocuTens | YCTpaHUTb nNpocaymBaHue
yepes 3anopHyto apMaTtypy TensoHocuTens
[a3oBble Ny3bipyu B [MpuHATL Mepbl NO
lMpounssoaunTcs y3bIp P P

YyCTpaHeHM o rasoBbIX
ny3bIpbKOB B
TennoHocutene

YCTpaHUTb UCTOYHMK TOKA

3anonHuTb Tpybonposoa
AP wnn 1N
TEenI0HOCUTENEM WU
BbIKJIOYNUTb TEMJIOCHETHUMK.

HeT namepeHus
TemMnepaTypbl

O6pbIB IMHUN CBSA3M MeXAy
TC n NBb

HewncnpaseH nnu He
nogkntoyveH TC k UBB

YcTpaHuTb 06pbiB

[MpoBepuUTb NpaBUILHOCTb
noakntoyeHus TC
(puc. B.2).

HeT namepeHus
AaBneHns

O6pbIB IMHUN CBSA3M MeXAy
OV v VBB

HewucnpaseH nnu He
noakntodeH AN k UBb

YcTpaHuTb 06pbiB

[MpoBepuUTb NpaBUILHOCTb
noakntoveHunsa A4
(puc. B.2).

B cnydae, ecnn HeWCrnpaBHOCTb YCTPaHWUTb He yAasnocsh, Heobxoanmo

obpatnutbca B

CEepBUCHbIN

LEeHTp

noapo6HbIM ONMCAaHWEM BO3HUKLLUNX NpobrieMm.

npeanpuaTna-m3rotoBnUTeENA C
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11 ycnosusa XPAHEHUA U TPAHCINTOPTUPOBAHUA

TennocyeTunk cneayetr XpaHuUTb B CYXOM W BEHTUIMPYEMOM
nomeweHumn npun Temnepatype ot 5 o 40°C, OTHOCUTENBbHOW BNAXHOCTU
0o 95% npu Temnepartype 25°C.

N3mepuTenbHble npeobpasoBaTenn XpaHATCA B COOTBETCTBUMM C UX
3KCM/TyaTauMoHHON AOKYMEHTaUuen.

TpaHCnopTMpoBaHWE TenJoCUYETUYMKA MPOM3BOAMTCS Jl06bIM  BUAOM
TpaHcnopTa (aBMAUMOHHLIM — B OTarNJMBaeMblX repMETU3NPOBAHHbIX
oTceKax caMo/IeToB) C 3alUUTOl OT aTMoCepPHbIX 0CaAKOB.

[Mocne TpaHCNOPTMPOBaHUA MpU  OTpuUuUaTeNbHbIX TeMmnepaTypax
BCKPbITUE AWMKOB MOXHO NMPOU3BOAUTb TOJIbKO MOCNE BbIAEPXKU UX B
TeyeHun 24 4yacoB B OTanIMBaeMoM NOMELLEHUMN.

MNpy TpaHCNOPTMPOBKE TEMMIOCHETYMKN [OSKHbI 3aKpPEnasaTbCa BO
nsbexaHue nageHui n coygapeHui.

12 NOBEPKA

TennocyeTumk noanexut ob6s3aTenbHOW rocynapCTBEHHOW MOBepKe B
cnepyrowmx cny4vasx:

e MepBMYHasA NnoBepka — Mpu BbiNycke M3 NpoM3BOACTBa W nocne
pPEMOHTA;

e rMepuoamyeckass MnoBepka — MO WCTEUYEHUID MEXMOBEPOUYHOro
WHTEepBana;

MoBepka  TenjocyeTyMka  AOJ/HDKHA  MpPOBOAUTCA B OpraHax
rocyfapCTBEHHOM METPOJSIOrMYECKOr CryXxbbl  mnm nabopatopusx,
aKKpeAUTOBaHHbIX opraHamum [occtaHgapTa.

Mpy caaye Tennocyértumka B PEMOHT, MOBEPKY MNacrnopT AOJIKEH
HaxXoAUTbCA C TEMIOCYETUMKOM.

MoBepka TennocyeTynkos TOM-104 npoBOAMTCS B COOTBETCTBMU
Cc «Tennocyetumkn TOM-104. MeToamka nosepkun, MPE MI1.1419-2004».
MocnenoBaTeNnbHOCTb AEWCTBUIA B pexmme paboTbl TensocyeTymka
«lMoBepka» onucaHa B n. 7.5.

MeXMnoBepoUHblA  WHTEpBan TEMIOCYETYMKOB MpU  BbIMYCKE U3
NpousBoACTBa — 4 roaa, Npu NepuoanYeckoi noeepke — 2 roga.

MNpyM nocTaBkax TeMJIOCYETYMKOB Ha YKpauMHy MEeXMNOBEPOYHbIN
MHTEpBan — He bonee 2 ner.
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13 TAPAHTUU U3TOTOBUTENA

MpennpuaTue-mn3rotToBUTENb rapaHTupyet COOTBETCTBME
TennocyeTumka TpeboBaHumsm TY PB  100082152.001-2004 npwm
cobniogeHn notpebuteneMm  ycnoBui  TPaAHCMOPTMPOBKM, MOHTaxa,
aKcnayatayum.

FapaHTUM PacnpoCTPaHAIOTCS TOMbKO Ha TEMIOCYETUMK, Y KOTOPOro He
HapyLUeHbl NIoM6bl NPeanpuUATUA-U3roTOBUTENS.

TennocyeTumkK, y KOTOPOro BO BpeMs rapaHTUMHOro cpoka O6yaeTt
0bHapyXeHO HeCcoOoTBETCTBME CBOMM TEXHWUYECKMM XapaKTepuCTUKaM,
PEMOHTUPYETCA NpeanpuUAaTUEM-N3rotoBuTeIEM NN 3aMEHAETCA APYTUM.

B ToM cnyyae, ecnvM npoBeAeHWME TapaHTUIHBIX PEMOHTHbIX pab6oT
BMAET  Ha METPOSIOrMYECKNE  XapaKTePUCTUKK,  TEroCcuHeTuuK
BO3BpallaeTcs NoTpebuTento co CBUAETENLCTBOM O MOBEPKE.

Mo BomMpocaM rapaHTUIHOrO 06CNyXWBaHUSA cneayeT obpallaTbCs B
CEPBUCHbIN LeHTp NpeanpuUaTUS-U3roTOBUTENS:

Pecny6nuka Benapycb

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

otaen npogax: ten. (017) 502-11-89, ten./cdakc (017) 502-22-31

CepBUCHbIN LeHTp: I. MuHck, yn. MatyceBuua, 33
aucnetyep: Ten. (017) 363-21-08
pemoHT: Ten. (017) 202-60-58

e-mail: arvas@open.by, web: http://www.arvas.by
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NPUNOXEHUE A
KapTa 3aka3a TennocuyeTymka

KapTa 3aka3za N¢ Tennocyetymnka TOM-104 -
3aKkasuuk:

(HanMeHoBaHWe NpeanpusaTUs, agpec, TenedoH/dakc)

DN NP, mm MpuMeuyaHue
1 kaHan (MHAYKLUMOHHbIN)
2 KaHan (MHAYKUWOHHbIN)
Tun N DN, MM NMpuMeyaHue
3 KaHan (4YaCTOTHO-MMMNYbCHbIN) PCM-05.05C
4 kaHan (4acTOTHO-UMNYJIbCHbIN) PCM-05.05C
MNpumeyaHne — ecnm nHdopmauuns OTCYTCTBYET, TO TennocyeTynK

n3meputesnbHbIM ( -MM) npeobpa3oBaTenem (-aMn) pacxoda Ans 3 U 4 KaHanoB He
KOMIJIEKTYEeTCH;

BCEIO (BapuvaHT No yMONYaHWIO MOAYEPKHYT):

Konunuectso komnnekTtos (nap) TCM , ANVHA Lnorp (85/120/210) MM
KonunuyectBo oagnHO4YHbIX TCI , ANVIHA Lnorp (85/120/210) MM
MNepexoaHon kabenb AN NOAKOYEHNS

nHTepdeinca RS-232C (T3M-104 - ANA) (ga/HeT)

Hanwnuune ncrouynmka nutaumna A4 (gaa)

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

KoMmnnekTauuns y3sioM MOHTaXHbIM (4a/Her)

KoMnnekTauus KOMMIEKTOM MOHTaXHbIX YacTel: Npoknaaku

NapoHUTOBbIE, MOHTaXHble dnaHubl, 60NTbI, WNNABbKWU, raiku (ga/HeT)

KoMnnekTaums NpsiMOSIMHENHbIMW yYacTKkaMun (ga/Her)

KomnnekTaums kabenem noakntodeHua (ga/Her):

Kabenb nogkntoydeHus MNP (curHanbHbIn) wT., AnnHa L (2/5/10/30) M
Kabenb noakntodeHus MNP (Bo36yxaeHme) WwT., AnnHa L (2/5/10/30) M
Kabenb noakntoueHums TCI wT., AnnHa L (2/5/10/30) M
Lkad Tennocuetumka WT (ga/HeT):
HanMeHoOBaHue cxeM YyCTaHOBKM

CxeMa yCTaHOBKM NMpumeuyaHue
Cucrema 1
Cucrema 2
Cucrema 3
Cucrema 4
Konnuyectso npmnbopos .
MpumeyaHus

JomxHocTb, @.U.0. n M0ob. Ten. 3akasumka

Mo kapTe 3aka3a Ha nNpeanpuATUM—U3roToBUTENE COCTaBNfeTca crneundukaums 3akasa
Tennocyetynka. OnucaHue cneundukaumn npveBeaeHoO B MNacnopte Ha TenaocyeT4MK
APBC.746967.039.000MC.
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NMPUNOXEHUE b
Ma6apuTHble, yCTaHOBOYHbIE U MPUCOEAUHUTENbHbIE pa3sMepbl

FabapuTHble N yCTaHOBOYHbIE pa3Mepbl BB, Mecto HaHeceHus
KfienMa rnoBepuTens

95 ——————— 16803
és

204

180
/
195+0,3

MecTo HaHeceHus
KnenmMa noseputens

Puc.b.1
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FabapuTHble, yCTaHOBOYHbIE M NpUcoeguMHUTENbHLIE pa3mepsbl [MPT1

hmax
L
I

®®

DN

D1

|
L Amax
YcnoBHoe Pasmep, MM
o603HaueHme | DN L [Nz h O D D. d
+5
MPMN-80 80 242-2 298 200 204 | 195 | 160 | 18 8
+5
MPM-100 100 230-2 315 200 232 230 190 22 8
+4
MPM-150 150 300- 4 398 248 300 300 250 26 8
Puc.b.2
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FabapuTHble, yCTAaHOBOYHbIE M NpUCOeaUHUTENbHbIE pa3mepbl MNPIMM

r~ - 1
[
P N\
l( ) lr )
\~J "~
N N
>
(O]
£
=
y
any
= 7
L
YcnoBHoe Pasmep, MM
o6o3HauyeHue DN L (M 1 W Amax D
MPMM-15 15 101+2 246 138 114 108 85
MPMM-25 25 101+2 246 138 114 108 85
MPNM-32 32 101+2 246 138 114 108 85
MPMM-50 50 101+2 246 138 114 108 85
MPrNM-80 80 180+2 278 138 114 140 125
Pnc.b.3
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NPUNOXEHUE B
Cxema 3aneKTpu4eckux NoAKNoYeHNn TennocUeéTymnka

Bua TennocyeTumnka Co CHATOM BEPXHEN KPbILLKON

)@Rs-zw

& g 2 8
&)
@)
B o RS485 [ Boul
KHomka "crnyxebHas" ‘ ‘ ‘§‘m ‘
+-4+]- =3 +
® @@ Qo0 |VVR2 K
010 aYs N2 0o Y 7200 Y 7Y "~
Lodlpod oee e loeld (wod
tlalalltlals] [olalslaltlalsleltlalalalt a1 o= 12 1]2] /[1]2]3]
met || mee ([ tee [ tes [ Tce [mam [pme | Te[(nmer (e |/ [= zaov‘
o T O I 5 < T [Tl E | ET A [ K
nata aHanoroson 06paboTku / CeTeBON NPefoXpaHnuTenb
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CxeMa anekTpu4ecknx coeanHeHui

r KHoMKa "cryxe6Has"

G3 G4 Rs-485 | BbIX. |
ee + -+ - Acomp |+ -

@) T g |peded O
Mnarta <>J C>J

aHanoroBoi 06paboTkn

|

TC4 TC5 TC6

0 i

nnp1 |[ NP2
CUrH. CUrH.
1]2]3][1]2]3

nnp1nnp2

[
o] el

1]2]1]2

];:
I

Puc. B.2

MpumeyaHus:

1. TopgknioyeHne OaTYMKOB OaBIIEHWS NPOM3BOAMTCS B COOTBETCTBUM CO CXEMOWN
BHELLHWNX 3MEKTPUYECKUX COEAMHEHWUN, NPUBELEHHON B WX IKCMyaTauMOHHOWM
AokymeHTaumun. Mpumep TMNOBOM CxeMbl MOAKMIYEHWUS AaTyvka OaBreHus C
TOKOBbIM BbIxogom 4-20 mA npueedeH Ha puc. B.2a;

2. B cnyyae otcytctBus TC, B ero KneMMmHWK criedyeT yCTaHOBUTb NepeMblyku
(cm. puc. B.26);

3. B cnyuyae otcyrtctBua MMMP2, B knemmHukn «IMMNP2 curi.» n «MNIMP2 Bo36.»
crnefyeT yCTaHOBUTL NepeMbIYkM (CM. puc. B.2B);

4. YactHbin cnyyan nogkntovenuns M1 n UM2 k kaHanam G3 n G4 npuBeaeH Ha
puc. B.3 (PCM-05.05C). Mpwu nogkntodeHnn UM gpyrux TMNoOB BHUMAaTENbHO
N3yunTe NX IKCNNyaTaLnoHHY OKYMEHTaLMIO.
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MoaknioyeHe OaTYMKOB AaBreHns

&) 9|9 9

ana3 | ana 4
ana 2

@@

Punc B.2a

BHUMAHMUE!!! B TennocyéTtunke ycTaHOBNEH BCTPOEHHbIN MCTOYHUK MUTaHUS C
3aWMUTON OT KOPOTKOrO 3aMblkaHWs Ans AaTYMKOB  M3ObITOYHOrO AaBreHus.
MoakntoyeHns BHELLHero UCTOYHMKa NMTaHus He TpebyeTcs. [nsa paboTbl AaTYMKOB
n30bITOYHOrO AaBneHus nepeknovatens SAL AomkeH BbiTb YCTaHOBMEH B BEpXHee

nonoxexuve (nutadve QW[ BkioyYeHo).

YcTaHoBKa nepemMblyek B cnyvae YcTaHoBKa nepemblyek B cnyvae
OTCYTCTBUS AaTyuka TemnepaTypbl  OTCYTCTBUS AaTyuka pacxoja
(MNpP2)
TC nnP2
CUIH.
[o] [o] [e] o] 1 | 2 | 3
Q00
PR
Puc. B.26 Puc. B.2B

MUTAHWVE auA ]HHD>

nnp2
B036.

1|2

DX
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CxeMa aneKkTpuyeckmnx coeguHennin npu nogknioveHmm PCM-05.05C

TOM-104

Mnata
undposor obpaboTkm

G3 G4 RS-485
BbIX. |
SB1 + - o+ Acom[s | + -

pelpe lecee)
1 B —er o xe0
PPN

j PCM-05.05C j PCM-05.05C

BOD
N1
N2
F/N
2/4
2/3
2/2
2/1
2/0

g
K
o

F/N
|
Xs4

Q
OO0

Puc. B.3
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B TennocyeTumke npeaycMoTpeHa BO3MOXHOCTb noakntdveHusa UMM kak
C 4YacToTHbIM (F), Tak n ¢ nmnynbcHbiM (N) BbIXOAHbIM curHanom. lMepeg
NOAKJIIOYEHNEM HEeobxoAMMO npaBWUNbHO CKOHdUrypmposaTe WM un
NpOn3BECTM COOTBETCTBYOWME ycTaHOBKM B NBB TennocyeTuunka.

YcTtaHoBku B criydyae koHdpurypuposaHus PCM-05.05C Ha 4yacTOTHbIN
BbIXOAHOW curHan (pekomeHayeTcs)

YctaHoBkun TOM-104 (cm. n. 7.4)

Tun Bxogoe G3,G4

YCTaHOBUTb YaCTOTHbIM TUN BXxoaos G3 u G4 YacTOTHLIE

G3B XXX, XXX

YCTaHOBUTb MakKCUMasbHbIil pacxo paBHbIM
P AP Fmax3, Iy XXXXxX

MakcuMmanbHoMy pacxogy PCM-05.05C

G4B XXX, XXX

YcTaHoBUTbL YacToTy Fmax3 = Fmax4 = 2000y, Fmax4, Tl XXXxxX

YctaHoBkun PCM-05.05C (cm. nacnopt PCM-05.05C)
C nomoubto gxamnepoB XT1, XT2 yctaHoBUTb TUN | axamnep XT1 — OFF (cHAT)

ONCKPETHOMO BbIX0Aa — «CYXOW KOHTAKT» axamnep XT2 — OFF (cHAT)
C nomoLybto axamnepa F/N ycTaHOBUTb oxamnep F/N (none XP4)
YaCTOTHbIM TMN BbIXOAHOIO CMrHana pacxogomepa — OFF (cHsT)

C nomoLybto axamnepa XT5 OTK/IOUYUTb KOHTPOb
JINHUM BbIXOAHOIO CMrHasia pacxogomepa

Axamnep XT5 — 23

YcTaHoBKM B criyqae koHurypupoaHus PCM-05.05C Ha nMnynbCHbIn
BbIXOZIHOM CUrHarn

YctaHoBkn TOM-104 (cm. n. 7.4)

y N G3 1G4 Tun BxopoB G3,G4
CTAHOBWTb MMMYJIbCHbIN TUN BXOAOB " MY STbCHBIE
YCTaHOBUTb MaKCMMasibHbl pacxos paBHbIM G3B XXX, XXX
MakcumanbHoMy pacxoay PCM-05.05C Kv G3, N1 XXX.XX
YcTaHOBUTb BEC MMMYJIbCa, paBHbIN Becy G4B XXX, XXX
UMnynbca, yctaHoBneHHoMy B PCM-05.05C Kv G4, nfm - XxXx.Xx

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

C nomouwbto gxamnepoB XT1, XT2 yctaHoBUTb TUN | axamnep XT1 — OFF (cHAT)
ONCKPETHOMO BbIX0Aa — «CYXOW KOHTAKT» axamnep XT2 — OFF (cHAT)

C nomouwbto gxamnepa F/N yCTaHOBUTb
UMMY/IbCHBIA TUMN BbIXOAHOIO CUrHana
pacxoaomepa

fxamnep F/N (none XP4)
— ON (ycTaHoBNEH)

C nomoLybto axamnepa XT5 OTK/IOUUTb KOHTPOb

oxamnep XT5 — 23
JINHUM BbIXOAHOIO CMrHasia pacxogomepa
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NMPUNOXEHUE I
CxeMbl MeHI0 pexuma «Pabounin»

Cxema MeHo pexxuma «Pabouniny anga cxembl ydyeta « PACXOOOMEP V»

CUCTEMA N
Pacxogomep V

@V
O6bem V m3

X XXXXXX

O6beMHbIV pacxof

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

|

Bpewms B oumbke

Tow. 4:MM
TG1T Y:MM
Apxus TGJ 4:MM

Owwunbkn Cuct N

Puc. .1
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Cxema MeHio pexuma «Pabounin» ans cxembl ydeta
«PACXOOOMEP M>

64

CUCTEMA N
Pacxogpomep M
\
Macca M T
X XXXXXX
MaccoBbIn pacxoq
G X.XXXX T/Y
ApxuB \
O6bem V m3
/ X XXXXXX
Owmnbkn Cuct N |
OGbeMHbIN pacxop,
| G X.XXXX M3/Y
T.G1T Y:MM [
TGV Y:MM TemnepaTypa
\ t XXX.XX °C
Bpewmsi B owumbke —_——— J_ P
Tow. 4:MM |-,D,aBneHl/le '
P x.xxx MIMa :
Tpab Y:MM /
THapab Y:MM
Puc.r.2
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Cxema MeHK pexuma «Pabouniny anga cxembl yyeta «MATMCTPAJTb»

CNCTEMA N
Maructpanb
Y
OHeprua Q Tkan
X XXXXXXXX [C=———==—— |
liBHeprvm Q Iox |
I-3_|-|epr|/|9|_Q_ ’\_AB_T*: F)gog( ]
: X XXX |
MouwHocts P
Apxus XX.XXXX [kan/y
/ Macca M T
Ownbkn Cuct N X XXXXXX
‘ Maccosbiit pacxon
TG 1 Y:MM G X.XXXX T/
TGV Y:MM /
\ O6bem V v
Bpewmsi B oLumbke X.XXXXXX
Touw. Y:MM /
\ O6beMHbIV pacxon
Tpab Y:MM G X.XXXX M3/Y
THapab Y:MM
oo —————= I Temnepartypa
Aasnetne —t XXX.XX °C
lp x.xxx MMa I
Puc. .3
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Cxema

MeHo pexuma «Pabouniny anst cxem yyeta «[MOOAYA» n

«OBPATKA>»
CUCTEMA N
Mopaya(O6paTka)
Y
OHeprust Q Mkan N ——
X XXXXXXX OHeprus rox |
\r—l-—p——g—pﬂ(xxx
ISHeprMﬂ Q MBt*y ']
ApxvB l—— — x_x>2()2(x_x |
/ MouwHocTb P
Ownbkn Cunct N xX.xxxx [kan/y
/ Macca M T
TG1T 4:MM X XXXXXXX
TG 4:MM I
\ MaccoBhbil pacxon
Tow 4:MM G XXXXX T/Y
Tat Y:MM /
\ O6bem V M
Tpab Y:MM X XXXXXX
THapab Y:MM /
[—— _X — === O6beMHbIV pacxod
[P X0 MrMa | G X XXXX MY
(Po x.xxx MIMa |
P tn XXX.XX °C
asH. Temnepa;ryp L to oKX °C
tn-to  xxx.xx °C
Puc. .4
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Cxema MeHKo pexuma «Pabounin» ansa cxembl yyeta «TYTMMKOBAA MBC»

CUCTEMA N
Tynukosas IBC

V
OHeprna Q [kan [m——————-—
X XXXXXXX OHeprmna Q Ox '

\ L ———— p(xxxxI

l X XXXXXXX

ApxuB _—— !
/ MowHocts P
Owwunbkn Cuct N XX.XXxX [Kan/y
/ Macca M T
Bpewms B owmbke X XXXXXX
TG1T Y:MM |
l MaccoBebiin pacxoq
$°”"'¢ H:MM G X.XXXX T/
. 4t Y:MM /
Toat \ O6bem V m®
pa H-MM X XXXXXX
THapab Y:MM /
N _X YT OB6BLEMHbIN pacxo
rpr xooxMMa | G X xxx?( M3/qﬂ
(PX_ xxxx Mla | :
0,
PasH. Temnepatyp | | :r XXXXX Og
tr-tx ~ xxx.xx °C X XHXXX

Puc. .5
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Cxema MeHto pexuma «Pabounn» ansa cxembl yyeta «[OAMUNTKA HCO» u
«MOONMUTKA NCTOYHUNKA»

C/CTEMA N
Moanutka HCO(McTOYHMKA)
A\

Oxeprua Q lkan

X XXXXXXX [c=———==— |
IEﬁHeprMﬂQ rox |

lShep v KXXXX
prvs Q MBT*y 27~
Apxvs : XXX |
Owmnbkn Cuet N MouwHocte P

XX.XXXX [kan/y

[ \

Bpemsi B ownGke Macca M T
TG 1T Y:MM X XXXXXX
Touw. Y:MM Maccosebin pacxog
T: 4t Y:MM G X.XXXX T4
Tpab Y4:MM O6bem V me
THapab Y:MM X XXXXXX
ps T T xxxxMAa | OBBbEMHBIN pacxon
Ipx Xx.xxx MMa | G XXXXX M°/Y
= __\J
0
PasH. Temnepatyp to XXXXX C
to-tx  xxxxx °C [ X XXX.xx °C
Puc. .6
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Cxema MeH pexnma «Pabouniiy ans cxembl ydeta «[MOOJAYA+P>»

CUCTEMA N
Mopava+P
Y
Queprvs Q  kan [Co———==— |
XXXXXXXX [~ |9 ”_eﬂ”’f 8 _rﬂ)K
Apxus I-SHeprvm Q MBT*y RXXXX
! X XXXXXXX
| ——— K_ — 1
Owmnbkn Cuct N MouwHocte P
XX.XXxX [kan/y
/ \
T.G1T Y:MM Macca M1 T
TGl MM XXXXXXX
T |
Tow. 4:MM Macca M2 T
T atd Y:MM X XXXXXX
I I
Tpab A Gl XXXXX T/Y
Thapa6 LI;MM G2 XXXXX T/4
/
r———l————l Obvem V1 M
pn x.xxx MlMa
| X XXXXXX
(Po_ o Mia_ 7
5 AN Ob6bem V2 me
asH. TemnepaTg/p XXXXXX
tn-to  xxx.xx C
Gl XxxXxxx My
tn xxxxx °C | G2 xxoxx M
to xxx.xx °C
Puc. .7

Ternocyerunk TIM-104. PyKOBOACTBO 110 IKCI/1yataymu.




Cxema MeHio pexnma «Pabounii» ans cxembl ydeta «OTKPbITASA»

CUCTEMA N
OTkpbiTas
“y
OHeprns Q kan [3neprma O M |
XXOOKXK | e — I?H_erf mA 9 _r.E)l:)':XX
A :-SHeprvm Q MBt*y e
pxvB XXXXXXXX |
Ownbkn Cuct N MoLuHocTe P
XX.XXXX [kan/y
/ \
TEG T HEMM Macca M1 T
TG Y:MM X.XXXXXX
/ 1
Touw. Y:MM Macca M2 T
T: 4td Y:MM X XXXXXX
[ [
¥pa6 . LIEMM G1 XXXXX T/
Hapa A 4:MM G2 X.XXXX T/
Masrerme ) /
|Faenetie e | O6bem V1 m®
lp_x_ i)g(x_ — a_ -1 X.XXXXXX
N /
[P X MMa | O6bem V2 m®
Po _X_-XX_XMEa_ | X XXXXXX
tn-to  xxx.xx °C Gl  x.xxxx MMy
tx XXX.XX °C G2 XXXXX M4
tn XXX.XX °C | A :
to XXX.XX °C
Pnc. .8
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Cxema w™eHi0 pexuma «Pabouun» ans cxembl Yydyeta «[BC
LUWPKYNALNA»
CUCTEMA N
BC umpkynsauus
v
Oneprua Q Tkan I-S_He_pr;H_Q_ F_,El; I
X XXXXXXX ——L KXXXX
I3HepI'VIF| Q MBt*y "2
Apxus N XXOKXXX |
Owwnbkn Cwuect N MowHocTts P
XX.XXXX [kan/y
VA \
T.G1T Y:MM Macca M1 T
X XXXXXX
[ \

Bpewmsi B oumbke Macca M2 T
Touw. Y:MM X XXXXXX
[ [

Tpab Y:MM G1 XXXXX T/4
THapab Y:MM G2 XXXXX T/4

3 ____ [
:-,ElaBneHme | O6bem V1 m®
(PX xxxx MMa : X XXXXXX

——=-—--! 7

pn xxxxMra ! O6bem V2 m®
:po x.xxx MMa : X.XXXXXX
tn-tx  XXX.XX Gl Xxxxxx My
to-tX  XXX.XX G2 XXxxx My
Temnepatypa | {tn XXX.XX °C
tx XXX.XX °C to XXX.XX °C
Puc. T.9
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Cxema MeHK pexuma «Pabounin» ansa cxembl ydeta «MCTOYHUNK,
pexum paboTbl — «ICTOYHMKY

CUCTEMA N
NcTouHmk
“y
= OHeprna Q Tkan | =  _ _ _ _ _ _ _ _ -
X XXXXXXXX 19Heprna Q TOx |
e
ApxvB \ISHepFMH Q MBT*y oo |
| X XXXXXXX |
—_—— e —— — —_— ——
Owwnbkn Cuct N MolHocTs P
xx.Xxxx [kan/y
TEG T H:MM Macca MI1 T
TG Y:MM XXHKK
/ X
Tf’”—'- H:MM Macca MO T
T: atd Y:MM XXIOOKK
I 1
$pa6 5 MM Macca Mn T
Hapa 4-MM X.XXXXXX
D I
| daBneHve |
| _ MM Gn XXXXX T/Y
P e lia _! GO X.XXXX T/M
IpM xxxxMMa | [
|pO xxxx MMa | Maccosblii pacxoq
R w Gn XXXXX T/4
tNt0  xxx.xx °C /
tn XXX.XX °C O6bem VIT ~ ™°
X XXXXXX
tn XXX.XX °C
to XXx.Xx °C 06Lem VO  m°
X XXXXXX
O6GbeMHbIN pacxos
Gn  xxxxx MM O6bem V N
NGM xaxoox My | BeM nx xxxrxx
GO Xxxxx MMy -
Puc. .10
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Cxema mMeHio pexuma «Pabounin» ans cxembl ydeta « MICTOYHUKY,
pexum paboTtbl — «P-IMogava+ogn.»

CUCTEMA N
P-Mopaaya + Mogn.
4y
=) OHeprva Q Tkan | =&  _ -
X XXXXXXXX ISHeprml Q x|
ApxvB \ISHeprvm Q MBT*L{_&O%X_I
X XXXXXXX |
|_ ________
Ownbkn Cuct N MolyHocTb P
XX.XXxx 'kan/u
TEG T l4EMM Macca Mr T
TG{ 4:MM X.XXXXXX
/ \
Tf:"'”' LI.ZMM Macca MO T
T: atd Y:MM X XXXXXX
/ {
Tpab Y:MM Macca Mn T
THapab 4:MM X.XXXXXX
_l I
_———d Gl XXXXX T/
IpN xxxx MMa | GO X.XXXX T/
IpO xxxxMMa |
(L, Z_ i
MaccoBebif pacxon
tr-t0  xxx.xx °C Gn X000 T
/
N O6vem VIT  m°
X.XXXXXX
tr XXX. XX °C
0,
to XXX.XX °C O6beMVO  M°

O6beMHbIN pacxon

Gn  XxXxxx M4 =
~N G XXXXX M4
GO  XXXxx M4
Puc. .11

X XXXXXX

O6vemVn  wm°
X.XXXXXX
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NPUNOXEHUE

CxeMbl MeHI0 pexuma «Hactponkun»

Cxema mMeHo «HaCTpOﬁKI/I M3MepuTesibHbIX KaHaroB» pexunma

Fmax4, 'y XXXXXX

XXX, XXX A 4
’ |

«HacTpowku»
HacTtporiku
M3M. KaHanoB
Y
avi XXX
Gls XXX, XXX
P4 por, MMa  x.x G1™,% XXX
Gl ,% XXX
anna: X-XX MA ay2 XXX
pmax = x.xMTrla G2B XXX, XXX
............ Y A .
: G2, % XXX
MapameTpsl : G2, % XXX
......... ,............' 1
P1 por, MMa  x.x Twn BxopoB G3,G4
YaCTOTHbIE/MMMYIIbCHbIE
|
anazi: X-XX MA * +
pmax = x.xMMa AY3 XXX
T nya XXX
Tun TCI: X, XXXX r
G3B XXX, XXX
Fmax3, 'y XXXXXX
t G4t , % XXX
G4l , % XXX G3B XXX, XXX
Kv G3, /1 XXX.XX
G4B

G4B

Kv G4, nfn  XXX.XX

i

XXX, XXX

G31, %
G3, %

XXX
XXX

Puc. .1

L
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Cxema MeHto pexmma «HacTpoikuy ans cxembl yyeTa
«PACXOOOMEP V»

MapameTpbl Cuct.N
Pacxogomep V

Y
G nam/nporp

G= XXX%

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

Puc. .2

Cxema MeHI pexmmMa «HacTtporkny» Onsi CXeMbl yyeTa
«PACXOOOMEP M>

MapameTpbl Cuct.N
Pacxopgomep M

\ 4
G nam/nporp

= XXX% \

T n3m/nporp
Mam. kaHan: x/
T= xxx °C
Mameput. kaHanbl
G:x tx p: X
P nsm/nporp
M3m. kaHan: x/
OcTaHoB: XXX = x.x MMa
Cucrema: XXX
Puc. 4.3
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Cxema MeHK pexuma «Pabouniny ansa cxembl ydyeta «MATMCTPAJTTb»

MapameTpbl Cuct.N
Maructpanb
- Y
G nam/nporp
= XXX%
T nam/nporp
M3am. kaHan: x/
T= xxx °C
M3mepuT. KaHanbl
G:ix tx p: X
P nam/nporp
Mam. kaHan: x/
P= x.x MlMa
OcTtaHoB: XXX
Cucrema: XXX
Puc. .4
Cxema MeHto pexnma «Pabouniiy gns cxembl yyeta «[MOOAYUA» 1
«OBPATKA»
MapameTtpbl Cuct.N
Mopaya(O6paTka)

ay

= |G nam/nporp

= XXX%
Tn nam/nporp
M3m. kaHan: x/
Tn= xxx °C
\
To nam/nporp
N3m. kaHan: x/
WNamepwT. KaHanbl To= xxx °C
Gix tixx pIxx )
\ Pn nam/nporp
o - M3m. kaHan: x/
CTaHOB: XXX Pn = x.Xx MMa
Cucrema: XXX /
\ - Po nam/nporp
4td, °C XXX Mam. kaHan: x/
Po = x.X MlMa
Puc. .5
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Cxema MeH pexuma «HacTtpoiikuy ans cxembl ydeta «TYTNMKOBAA
BC»

MapameTpbl Cuct.N
Tynukosas 'BC
x
G uam/nporp
= XXX%
Tr nam/nporp
M3m. kanan: x/
Tr= xxx °C
M3mepuT. KaHanbl Tx \v|3|v|/nporp
Gix tixx  prxx MN3m. kaHan: x/
\ Tx = xxx °C
[
OcTaHoB: XXX Pr nam/nporp
Cucrtema: XXX MNam. kaHan: x/
\ Pr= x.X MlMa
4td, °C XXX VA
Px nam/nporp
M3Mm. kaHan: x/
Px = x.x MMNa
Puc. .6
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Cxema MeHI0 pexuma «HacTpoiku» ans cxemsl

yyeTa «[MOAMNTKA

HCO» n «MOANMNTKA NCTOYHNKA»

MapameTpbl Cuct.N
Moagnutka HCO(ucToyHuka)

= A
= G n3m/nporp
= XXX%
To nam/nporp
M3Mm. kaHan: x/
To= xxx °C
(Vl;lwep:r KaHaJ"IbI Tx nam/nporp
XXX prXxX Mam. kaHan: x/
\ Tx = xxx °C
OcrtaHoB: XXX /
Cucrema: XXX Po uam/nporp
Mam. kaHan: x/
\ Po = x.x MlMa
0,
4t °C XXX Px nam/nporp
M3Mm. kaHan: x/
Px = x.x MMa
Puc. .7
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Cxema MeH pexuma «HacTtpoiikuy anst cxembl ydeta «NOOJAYA+P»

MapameTpbl Cuct.N

Mogava+P
\
Gl nam/nporp
Gl= XXX%
nam/nporp
MN3meput. KaHanbl X%
G: t p:

/ nam/nporp
OcTaHoB: XXX M3m. kaHan: x/
Cucrema: XXX xxx °C

0\ nsm/nporp
latd, °C XXX Wam. kaHan: x/
xxx °C

\ Pn n3m/nporp

Po nam/nporp Mam. kaHan: x/

Nam. kaHan: x/{__—Pn= x.x MlMa

Po = x.x MlMa
Puc. .8
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Cxema MeHK pexuma «HacTtponkmn» ans cxembl ydeta «OTKPbITAA»

MapameTpbl Cuct.N

OTkpbITas
\
G1 nam/nporp
= =)
Gl= XXX%
M3ameput. KaHanbl G2 nam/nporp
G: t: p: G2= XXX%
Pexvm paboTbl Tn n3m/nporp
XXXXXXXX Mam. kaHan: x/
/ Tn= xxx °C
Mpn M2>M1.: \
Q=Q1/Q=Q1+Q2 To uam/nporp
Mam. kaHan: x/
, To= xxx °C
OcTtaHoB: XXX
Cucrema: XXX
\ Tx uam/nporp
Atd.°C XXX Mam. kaHan: x/
' Tx = xxx °C
Px uam/nporp Pn uam/nporp
N3M. KaHan: x/ Nam. kaHan: x/
Px = x.x MMa |Po vaminporp Pn = x.x MMNa
Mam. kaHan: x/
Po = x.x MlMa
Puc. .9
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Cxema wMeH pexuma «Hactponkm» pans cxembl yyeta «[BC
LUNPKYTALUNA»

MapameTpbl Cuct.N
MBC umpkynsaums

“,
[aTymkn noToka:
= LUMPK+XB
MamepuT. KaHanbl Gl nam/npor
G: t: p: Gl= XXX%
/ N\
o - G2 nsm/npor
CTaHOB: XXX G2= ¥Xx%
Cucrema: XXX
Tn nam/npor
Px uam/npor M3Mm. kaHan: x/
MN3m. kaHan: x/ Thn = xxx °C
Px = x.xMla
Po uam/nipor To nam/npor
MaM. kaHan: x/ M3m. kaHan: 0x/
Po = x.xMMa To = XXX°C
Pn nam/npor Tx nam/npor
M3m. kaHan: x/ Mam. kaHan: x/
Pn = xxMMa [ [Tx = xxx°C
Puc. .10
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Cxema MeHto pexuma «Hactpoinkuy» ans cxembl ydeta «MCTOYHUK»

MapameTpbl Cuct.N
McTouHmnK
“y
Gn n3m/nporp
e Gr= XXX% =
W3amepuT. KaHansl GO ”3M/”P0F0P
G t p: GO= XXX%
||_De_)KVTM_pa_60_Tb_II B _i Gn nam/nporp
!_P-I'Iolqat-la + Moan. | Gn= XXX%
T T Pexum paboTbl:
Victourmk T nam/nporp
/ Nam. kaHan: x/
: M= xxx °C
OcraHoB: XXX
Cucrema: XXX l
\ TO nam/nporp
N3m. kaHan: x/
atd, °C XXX TO= ox °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 Mrla
PO = x.x MMa
Puc. .11

BHUMAHUE!!! MNpu pexxume paboTtsel P-MNogava+logn. kaHanbl
n3MepeHuns TemnepaTypbl 1 AaBneHus B TpybonpoBoae noannTku He
UCNonb3yloTCA.

82
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NPUNOXEHUE E
Mopsapok paboTkbl MHTErpaTopoB TennocyeT4nKa

Tabnuua E.1
SO Bo3MOXHble KOMGUHaUUKU
§§ HC u TH, Bo3HuKalowume B MHT':?;’:_?Q‘:::::;;LN = §
5= cucteme yvyeta = §.
7 Hae WUHnaukaums 3 Q o
g E,'i Q, Ha XKMuBB | £ EE
FsE| T Gl Gt Aty | M, |Tpa6|THap| TTH | Ty | Tor | Tau = § X
683 \ g5
Oas 8o
HeT HeT HeT HeT + + + - - - - 1- -
HeT |HeT |ectb [HeT - + - - - + - et 2
HeT |ecTb |ecTb |HeT - + - - + - - |cl, 6t 1,2
HeT |ecTb |ecTb |ecTb | - + - - + - - |6l 6t Al 1,2,3
et [Het [Het |ects | - + - - - - + |atd 3
HeT |ectb |HeT |ects | - + - - + - B [ 1,3
HeT |ectb |HeT [HeT - + - - + - - |ed 1
HeT |HeT |ectb |ects | - + - - - + - et Al 2.3
[a
eCcTb | HeT HeT HeT - + - + - - - |T.H 4
ecTb | HeT ecTb | HeT - + - + - - - |T.H. 4
eCTb _|eCcTb | eCTb | HeT - + - + - - - |T.H. 4
eCcTb |ecTb |ecCcTb | eCTb - + - + - - - |T.H. 4
eCcTb | HeT HeT eCTb - + - + - - - |T.H. 4
eCcTb | ecTb | HeT eCcTb - + - + - - - |T.H. 4
eCTb_|ecTb | HeT HeT - + - + - - - |T.H. 4
eCTb | HeT eCTb | ecTb - + - + - - - |T.H. 4
HeT HeT HeT HeT + + + - - - - |- -
HeT |HeT |ecTb |HeT + + | + - - - - et 2
HeT |ecTb |ecTb |HeT + + + _ - _ - |&l, 6t 1,2
HeT |ecTb |ecTb |ectb | + + + - - - - el 6t Al 1,2,3
HeT HeT HeT eCcTb + + + - - - - |ad 3
HeT |ecTb |HeT |ectb | + + + _ - - - |Gl Al 1,3
HeT |ectb |HeT [HeT + + | + - - - - &l 1
HeT |HeT |ectb |ectb | + + + _ - _ - et Al 2,3
Het
€CTb | HeT HeT HeT - + - + - - - |T.H 4
eCcTb | HeT eCcTb | HeT - + - + - - - |T.H 4
ecTb |ecTb |ecTb |HeT - + - + - - - |T.H 4
eCTb _|eCTb_|eCTb | eCTb - + - + - - - |T.H 4
ecTb |HeT [HeT |ecTb | - + - + - - - |T.H 4
eCTb | eCTb_ | HeT eCcTb - + - + - - - |T.H 4
ecTb |ecTb |HeT |HeT - + - + - - - |T.H 4
ecTb |HeT |ectb |ecTb | - + - + - - - |T.H. 4

Mpumevanus:
«+» — MHTErpaTop BeAeT CYET C HaKOoMJIEeHUEM;

«» — WHTErpaTop OCTaHOB/EH;

- NP OTK/OYEHUM NUTaHUSA UHTerpaTop Tpab ocTaHaBnMBaeTCs;

- MPY BKIHOYEHUN/OTKIHOUYEHUN MUTAHWUA B apXMBE AaHHbIX UKCUPYETCSA KoA 4 B yace, Korga
NUTaHWE OTKIYUIN U B Yace, KOraa NUTaHMe BKIUUIN.
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NMPUNOXEHUE U

HacTtpowka mogema
Mepen TeM, Kak noaknw4aTb MOAEM K TEMNOCYETUYMUKY, €ero
HeobxoauMMO HacTpouTb. [nsa 3Toro MoaeM nopkntodaetrca K K un
3anyckaeTca nporpamMMma <«HacTtpoiika Mopaema» (MCnonHseMbln dann

=

«ModemConfig.exe>»). BHewHMA BuA NporpamMmbl NpuBEAEH Ha
puc. N1.
2% Hactpoika mogema v2.02 =10l =]

| =l nopr: [com T

600

MopkNKYHTECA

CTCoedHHHTECH

ABTo-Hacrpoika
AETONOOHATHE!

1| zB.

1. = Rabotics
Acorp

Simens i35

[

puc. N1
Onsa nopkntoyeHns Heobxoammo ykasatb COM MopT, K KOTOPOMY
noakto4YeH HacTpanBaeMblIi MOAEM, 7] HaXxaTb KHOMNKY
«MoaKNIOUYNTHLCH » .
B nporpamMme npeaycMoTpeHa onuus aBTOMaTMYECKOro

KOHMUIyprupoBaHus «ABTOMaTHN4Yeckas HacTpoMka» (KHOMKM
«U.S.Robotics», <«Acorp>», <«Siemens TC35») ang pasfiMyHbIX
npousBoanTener MoAeMoB. B pexume aBTOMaTUMUYECKOMW HACTPOMKM
BbIMOJSIHAOTCA criegytowmne AT KoMaHAbl:

AT&FO — 3arpy3ka ctaHgapTHoro npodwuns 0;

ATSO=x — YCTaHOBKa pexuMa aBTONoAHATUSA TPpybKu;

ATEO — OTK/Il0O4YEeHME NOKaNbHOro 3Xa B KOMaHAHOM pexuMme;
ATF1 — OTKNIOYEHME 3Xa B peXMMe nepenayn AaHHbIX;

ATYO — Bbibop npocduns 0 Kak rno yMosiyaHuio;

AT&WO — 3anucb HOBOro Npoduasa B SHEProHE3aBUCUMYIO NaMAThb.
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BHumaHue: HaGop AT komaHz y pasHbiXx NPOM3BOAUTENEN MOXET OTNUYaTbCs B
CBSI3N C OTCyTCTBMEM obulero ctaHgapTa. [JaHHbln Habop komaHg npuBedéH Ans
MOAEMOB, Npou3BoAMTENEM KOTOpbIX sBnseTcss komnaHusa U.S.Robotics. [Mpu
MCMONb30BaHUN MOAEMOB ApYrMx npoussoauTenein Heobxogumo ybeauTbca B
COOTBETCTBMM KOMaHA MoAdema npusedéHHoMy Habopy komang. Ecnu kakve-To u3
KOMaHA OTNMyalTCs, TO KOHUrypuposaHue TpebyeTcs Npou3BECTV B PYYHOM
pexuve.

[ns BBOAA KOMaHAbl B Py4YHOM pexume HeobxoanMOo NMoAKIHYUTLCS K
MoaeMmy, HabpaTb ee B monae komaHg (cM puc. M1) n HaxaTb KnaBuwy
«Enter».

B nporpaMMe Takxe MOXHO YyKasaTb 4YWUCAO 3BOHKOB A0
aBTOMaTM4yeckoro oTBeta (none BBoaa <«ABTOMoAgHATHME»). [locne
BbIMOJIHEH NS KOHUrypnpoBaHus HeobxoaAMMO  HaxaTb  KHOMKY
«OTCOEAUHUTbLCA» N 3aKPpbITb Nporpammy.

Mocne KoOHMUrypupoBaHMs MogeMa HeobxoaAMMO YCTaHOBUTb B
TensocyeTymke ckopoctb obMeHa 9600 ans nHtepderica RS-232.

MozeM noaknayaeTcs K TensiocyeTunky kabenem c pa3BoAKOM,
npuBeAeHHON Ha puc. N2).

KOHT | curHan
1
= 2 | RXD
2
3 | TXD
|: 4 RTS
5 |cTs
3 .6 |DSR
PoseTka HU-3 7 | GND
(K TENNOCYETUUKY) 8
9
KOHT | CUIrHan
10
2 11
I 1 |[RXD
3 12
— GND
1 13
—— 3 | TXD
14
15
16
17
PozeTtka HU-3 18
19
RXD I:I 1 —— 20 | DTR
oo |2 21
™o |3 22 |}l
23
24
25

Bunka DB25-M
Puc. N2
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NMPUNOXEHUE K
OdononHutenbHble BO3MOXHoCcTU cxeMbl «OTKPbITAA»

B cxemMe <«OTKPbITAA» peann3oBaHO HECKONbKO AOMNOSHUTENbHbIX
BO3MOXHOCTEN, MO3BOJISIOWMX BECTU KOPPEKTHbIA Y4YE€T B HETUMUYHbIX
cny4vasx:

U3MepeHne peBepcMBHOro pacxoaa

HC Atl npw pesepce He

Modaroujuil pPErncTpupyeTcsa
O6pamHiil
xanzldnoﬁ' ©800k! —= ‘
tx px

Cxema «OTKPbITAfl» no3BonseT BeCTU y4yeT TEMNJ0BOW SHEPrum Kak
NnpM HOPMATUBHbLIX Harpyskax B CUCTeEMe, TaK M B 4acbl MUKOBbIX
Harpysok (6onbwor pas3bop TennoHocuTens), Koraa HanpasBieHue
OBUXEHUA TennoHocuTens B obpaTHOM TpybonpoBoae MOXET U3MEHUTbCH
Ha peBepcuBHoe (K noTpebutent). [Mpu 3ToM He TpebyeTcs
nepeycTaHaB/MBaTb AaT4YMK pacxoda Ha obpaTHoM TpybonpoBoae®.

N3MeHeHMe  HanpaBneHWs NOTOKa  perncrpupyerca  npubopom
aBToMaTmMyeckm (MrHOBEHHbIW pacxons B obpaTtHoOM Tpybonposoae
HaYMHaeT NHANLUMPOBATLCA CO 3HAKOM «-»).

OcobeHHOCTbIO paboTbl NMpu peBepce SBMSIETCA TO, YTO Macca (06beMm)
TensoHocuTenNs, NpoTeKwero no nogatuweMy n obpatHomy Tpybonposoay
CYMMUPYIOTCS B OAHOM MHTerpatope M1. WHTerpatop M2 B 3TOM ciydae
ocTaHoBeH (cM. Tabnuuy K1).

Tabnuua K1
Hanpasnexue MHTerpaTtop M1 MHTerpatop M2
noToka B o6paTHOM (macca TennoHocuTens, (macca TennoHocutens,
Tpy6onpoBoae OTNyLWeEeHHOro notTpebutento) BO3BpalLeHHOro notpebutenem)
oT notpebutens M1=Mn M2=Mo
K noTpebutento M1=Mn+|Mo]| M2=0
(peBepc noToka)

Mpumevanus:

M1 — macca TennoHocuTens, oTnyLLEeHHOro NoTpebuTenio;

M2 — macca TennoHocuTensi, BO3BpaLLeHHoro notpeburenem;

Mn — macca TennoHocuTens, NpoTekLero no nogatoiiemy Tpybonposoay;
Mo — macca TennioHocuTens, NpoTekLuero no o6patHomy Tpy6ornposogy.

*

M3MepeHMe peBEpCUBHOrO pacxoda BO3MOXHO TOJSIbKO B MHAYKUMOHHOM
KaHane 2.
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Koppekuus pacueTta TenioBo aHeprum npum M1<M2

Ecnn B cucteMe ucknoveH noaMec, TO BCerga AOMKHO BbIMOMHATLCA
ycnosue: M1=M2.

OpHako, KaxAabli M3 AaTYMKOB M3MepsieT pacxof C MOrpelHocCTblo,
npegenbl KOTOPOM HOPMUPYHOTCA. B CBS3M € 3TMM NpuM  OTCYTCTBUMU
Bogopasbopa (M1=M2) BO3MOXHa CUTyauus, Korga MW3MepeHHoe
3HayeHue maccobl M2 npesbicnt M1, T.e. M1<M2.

B aToM cnyvyae 3HayeHue Q2 B dopMyne pacyeta noTpebsieHHOoM
TENJIOBOM 3HEPTUM NMPUHMMAET OTpULLATENbHbIE 3HAYEHWS:

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

B cxeMe «OTKPbITAA» npeaycMoTpeHa BO3MOXHOCTb AO MOCTAHOBKU
Ha KOMMep4yeckuin yyeT BblibpaTb opmyny ansa pacdeta Q npym M1<M2:
Q=0Q1+Q2 unn Q=Q1.

Q = Q1 (Q2 c oTpuUaTeNbHbIMW 3HAYEHUAMM HE YUMTbIBAETCS)
nnu
Q = Q1+Q2 (Q2 yunTbiBaeTCa BCeraa).

MPUMEP. Tlo nokasaHWaM TennocyeTymka roJiydeHbl crneayroume
3Ha4yeHuns:
npupaweHne M1=100T 3a OAWH 4ac, cpeHeYacoBOe 3HayeHue
TemnepaTypbl B nogatwouwem Tpybonposoae =90 °C, paBneHue
pr1=0,9 Mflla;

npupaweHne M2=101 T 3a OAWH 4ac, cpefHeyacoBOe 3HayeHue
TemnepaTtypbl B o6paTtHoM Tpy6onpoBoge to=60 °C, p[aBlieHue
prn=0,5 Mlla;

cpeaHevyacoBoe 3HayeHue Temnepatypbl B Tpybormposoge XB
to=10 °C, paBnenue prn=0,5 Mlla.

3HaueHWs SHTaNbNUA:

hn = 90,20 kkan/kr; ho = 60,09 kkan/kr; hx = 10,17 KKkai/Kr.
3HayeHunsa noTpebneHHOoN saHeprun:

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

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

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

Ecnm M1=M2, 10 pacuyeT Bcerga Begetcsa no dopmyne Q=Q1+Q2
(He3aBMCUMO OT yCTaHOBJIEHHOW (HOPMY/ibl).
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JleTHne pexxumMbl paboTbl
B cnyuae, «korga ropsyas Boga nogaeTtca  noTtpebutento
HENocpeaCTBEHHO W3 CUCTEMbl OToMnAeHust (N0 TYMWKOBOW CXeMe) U B
rnepuog OTKJIlOYEeHUsT OTOomnsieHMs (BeCHa-oceHb) oAMH M3 TpybonpoBoaos
He WUCMOJIb3YEeTCs, AN y4eTa MOryT 6biTb ncnosb3oBaHbl pexumbl JIETO1
n JIETO2:

JIETO1. OrtcyTtcTBYyeT pacxogq B rnogatowem  Tpybonposoge.
PeBepcuBHOe ABUXeHne TenJoHoCcuTens B obpaTHOM
TpybonpoBoae (kK notpebutento).

Mo3BonsieT BecTM y4yeT TersioBo 3Heprum cuctemol [BC nipu
OTKJIIOYEHHOW CcuCTeMe oTonneHus (NeTHUi nepuoa). [aTtumk pacxoaa Ha
obpaTHOM TpybonpoBoae nepeycraHaBnmeaTb He TpebyeTcs. Npu 3TOM Ha
nojawwem  TpybonpoBoge  MOryt  npoBOAUTBCA  PEMOHTHblE U
npodunaktTnyeckme paboTbl.

MokasaHua [aTuMKOB, YCTAaHOBMEHHbIX Ha nogatoweM Tpybonposoae,
npu pacyete noTpebneHHOM TENSIOBOM SHEPIUM HE YUUTbLIBAIOTCS.

i
*r‘% ®dopmyna pacyeta NnoTpebGrneHHoN aHepruum:
_TaM-104
I Q = |[Mo|(ho-hx)
Hem pacxod: — Ve M1 = |Mo|
tn pn G
O6pamusit - ELe) (cueT BefeTca TONbKO B TOM Ciyyae, koraa Mo<0)
i t ftope Go
iy A—E
X0n00HOoi 80061

& px

JIETO2. OTcyTCcTBYET pacxos B obpaTtHOM TpybonpoBoae.

Mo3BonsieT BecTM Yy4yeT TensioBoh 3Heprum cuctembl [BC o
nojawowemMy TpybonpoBoay nMpW OTK/IOYEHHOW CUCTEME OTOMeHus
(netHun  nepwoa). Mpu 3ToM Ha obpaTHOM TpybonpoBoae MOryT
NpOBOAUTLCS PEMOHTHbIE M NpodunakTnyeckme paboTsbl.

MokasaHus [aTYMKOB, YCTaHOBJIEHHbIX Ha o6paTHOM Tpy6onpoBoae,
npu pacuyete NnoTpe6ieHHON TEMNIOBOW 3HEPIUN HE YUUTLIBAIOTCS.

Ay
CDopmyna pacyeTa norpeGneHHow Hepruu:
_ToM-04
1 Q = Mn(hn-hx)
ﬂoaamqmz -
o ‘1 M1 =Mn
a . (o]
Hem = =
tlh po Go
MZMJBNH—EE?
& px
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NPUNOXEHUE N

Hanbonee pacnpocTpaHeHHble BapMaHTbl ucnonb3oBaHua TOM-104

MPUMEP 1 (ucnonHeHue TOM-104-1)

Twun cxembl,

3aKkpblTasi cucTeMa OTonJieHust ¢ npeobpasoBaTenem .
yCTaHaBnMBaeMbI Npu

pacxoa Ha nogatouwem Tpybonposoae
KOH(UIypUpoBaHum.

7"w.7
TOM-104-1
Modarowyuii

mpy6onpogod

cuctema 1

06pamrbIl <
mpy6onpogod to

cxema «MOOAYA»

NMPUMEP 2 (ucnonHexHne TOM-104-2)

OTKpbITas cuctema oTonneHus (OTKpbITble CUCTEMbI U
npupaBHEHHbIE K HUM: NPOMbILUSIEHHbIE
notpebutenn, LUTM, notpebutenn c TennoBou
Harpyskown 6onee 2 kan/4).

Twun cxembl,
yCTaHaBAMBaEMbI Npu
KOHMUIYypUpoBaHUK.

Modarowuii
mpy6onpogod

O6pamHbill
mpy6onpogod

Tpy6onposod
xonodHoli 8001

cuctema 1
cxema «OTKPbITAA»
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MPUMEP 3 (ncnonHeHmne TOM-104-2)

3aKpblTasi cMcTeMa OTOMJIEHUS C NpeobpasoBaTesieM
pacxoda Ha mopatroweM TpybonposoAe M Tymnukosas

Twun cxembl,
yCTaHaBnMBaeMbIW npu

cuctema MBC. KOHMUIYypUpoBaHUU.
gy
TaM-104-2
Modarowuii Rak
mpyGonpogod PR | | | cuctema 1
06, ' = ) cxema «MOOAYA»
py6onp o ;
TpyGonposod o -FE
rec i G cuctema 2
Tpy6onpogod ) cxema «TYMUKOBAA 'BC»
mm:»:ilunu‘ieodu‘_E ta
MPUMEP 4 (ncnonHenmne TOM-104-2)
[Be 3aKpbITble CUCTEMBI oTonaeHus c | Tvn cxemsl,
npeobpasoBaTensiMmm pacxoaa Ha nojawwmx | yctaHaBAnBaeMblii Npu
Tpybonposogax KOH(UIypUpoBaHum.
Modarowjuil ¥
mpyGonpasod n G | | | cuctema 1
06 b , cxema «MOOAYA»
mp:;y6onpoeo¢)<_E t
Mod: > §-
mpybonpasod t tn G cuctema 2
06 ] , cxema «MOOAYA»
mpy(ionp(:oomi‘_g
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MPUMEP 5 (ncnonHeHmne TOM-104-4)

LnpkynsumoHHasa cuctema BC u 3akpbiTas cucrtema
oTonsieHns Cc npeobpa3osaTenieM pacxoda Ha

Twun cxembl,
yCTaHaBnMBaeMbIW npu

nogatruwem Tpybonposoae KOHMUIypUpoBaHUu.
Lry
TOM-104-4
IModarouwgui
mpy6onpoeod
O6pamHbil cucrtema 1
mpy6Gonposod cxema «OTKPbITAA»
Tpy6onpoeod ;
XoJiodHol 03kl .
Mod: i
mpySonpoeod cuctema 2
06} I = cxema «MOOAYA»
py6Gonp ©

MPUMEP 6 (ncnonHeHmne TOM-104-4)

OTKpbITas cmcrtema otonneHns (OTKPbITblE CUCTEMbI U
NpUpaBHEHHbIE K HUM! NMPOMBbILUNEHHbIE

Twun cxembl,
yCTaHaBMBaeMbIW npu

notpebutenn, LUTM, notpebutenn c TennoBou
Harpyskon 6onee 2 'kan/4) n pacxogomep KOHUrypu1poBaHmy.
»W.J
TOM-1044
Modarowjuii L
mpy6onpoeod !
06, . cucrtema 1
mpyGonposod cxema «OTKPbITAS»
1 0d >
xnnm‘:‘ip::du & X
cuctema 2

TpyGonposod ——

cxema «PACXPOOOMEP V»
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MPUMEP 7 (ncnonHenmne TOM-104-4)

[Be 3aKpbITble CUCTEMBI oTonneHuns C
npeobpa3soBaTensimm pacxoaa Ha nogawowmnx

Twun cxembl,
yCTaHaBnMBaeMbIW npu

Tpy6onpoBoaax un ABe Tynukosble cuctembl MBC KOHMUIypUpoBaHUu.
TOM-104-4
mp’;ggf;pwo'ﬂzg - cuctema 1
tn G cxema «[MOOAYA»
O6pamHbIl
mpy6onposod to
Modarowuii &
mpy6ornpoeod Plair- cuctema 2
O6pamusiii cxema «MOOAYA»
mpy6onposod
cuctema 3
Tpy6onpoeod cxema «TYNMUKOBASA MBC»
rec tX — nporpammupyeTcs

TpyGonp: OGOO—EIEE
rsc

fr G

cucrtema 4
cxema «TYNMUKOBASA MBC»
tX — nporpamMmmupyeTcst
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MPUMEP 8 (ncnonHeHmne TOM-104-3)

3aKpbITasi CMCTEMa OTOM/EHMUS C NpeobpasoBaTensimMm
pacxoa Ha  nojatowem  Tpy6onpoBoge M

Twun cxembl,
yCTaHaBnMBaeMbIW npu

UMpKynaunoHHas cucrtema MBC KOHMUIypUpoBaHUu.
|
____.}H?!”ﬁ
T3M-104-3
Modarowuii “;'
mpyGonposod tn % cucrema 1
O6pamHil ) cxema «MOOAYA»
mpy6onpoeod gﬁ _l_
nodamwuﬁ_; ﬁ@
mpyGonposod tn 61 cuctema 2
cxema «MBC LUIMPKYNALUA»
O6pamHbIil (vnun «OTKPbITAA»)
mpyGonposod o @2 tX — nporpammupyeTcs
@ - nne
M - M3MepuTenbHbIM  NpeobpasosBaTenb

(Hanpumep, PCM-05.05C) n3
npueeaeHHbIX B Tabnuue 2.6.

4yucna
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