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HacTosiee pykoBOACTBO MO 3KCMfyaTauum pacrnpoCTpPaHseTCa Ha MOMHOMPOXOAHble moandukaumu
Tennocyétumkos KM-5 (KM-5-1...KM-5-7) (panee KM-5), npumeHsiemMbix B cucTemMax TennocHabxeHus,
ropsi4ero 1 xoroHOro BogocHabxeHus ans TpybonpoBoaoB € yCcrnoBHbIM npoxoaom He 6onee DN 300.

PykosoacTteo no akcnnyatauun KM-5 (nanee — P3 KM-5) npegHasHavyeHO [Ans O3HAKOMIMEHUS C
yctporictBoM KM-5, OCHOBHbIMU MpaBunaMm ero MoHTaXka Ha M3MepPUTENbHbIX yYacTkax TpybonpoBoaoB 1
TEXHUYECKNM 0BCny>XMBaHMEM NPW SKCMyaTaumMm n XpaHeHnm.

Cuctembl TennocHabxeHWs M ropsyero BOAOCHAOXKEHVS SABMASAOTCA WCTOYHWKAMM MOBbILLIEHHOMW
OMacHOCTM, B CBA3M C 4eM MOHTax u obcnyxumBaHne KM-5 Ha Takux obObekTax pekomeHOyeTtcs
OCYLLECTBMATbL ChneuManusMpoBaHHbIM OpraHn3aumnsM, MMEeLWUM COOTBETCTBYIOLLYIO paspeLlumnTenbHYo
OOKyMeHTaumto, a nepcoHan, obcnyxusatrowmin KM-5, gomkeH ObiTb O3HAKOMIEH C MpaBunamMu  TEXHUKM
©esonacHocTH, ykazaHHbiMu B PO KM-5.

KM-5 asngioTca nameputensHoeiMu cuctemamum suga NC-1 no NOCT P 8.596. OHn obnagatoT BbICOKON
CTeneHbd aBTOMaTU3auMn wusMepeHur, 6GonblrM HabopoOM CEPBUCHBLIX YHKUUA U OCYLLECTBRSAIOT
noapoOHy0 AMarHOCTUKY pe3ynbTaToB M3MEpPeHu U napameTpoB COOCTBEHHOro COCTOsIHWUS. Bo3amoxHa
npakTuyeckn nonHas asTomaTtu3auus obcnyxusaHus KM-5, ons dvero Tpebyetcs BknodeHne KM-5 B
n3MepuTenbHY0 cMcTeMy bonee BbICOKOrO YPOBHs BMAa, T.e. Buaa NC-2 no FOCT P 8.596.

lMepen npoBegeHvemM MOHTaxa u Havanom akcnnyatauum KM-5 Heobxoammo nogpobHoe nsyyerne PO
KM-5. K MoHTaxy wu cepBucHoMy obcnyxumBaHumio KM-5 pekomeHayeTcsi gonyckaTb CNeLManucTos,
MOny4YMBLUMX MOArOTOBKY Ha yyebHow 6ase npeanpusTUS-U3rOTOBUTENHA M UMEIOLMX COOTBETCTBYHOLLMUIA
KBanMdurKaLMOHHbIN aTTecTaT Unn CBUAETENLCTBO.

B c¢BsA3M C nocTtosiHHOM paboTonM Hag YCOBEPLUEHCTBOBAHMEM MPOrpaMMHOro obecneveHus,
KOHCTPYKLMN 1 TEeXHOMNOrMm n3rotoBneHms KM-5 Bo3MOXHbI He3HaunTenbHble otnnymsa ot PQ KM-5, koTopble
He BNUSIOT Ha ero Nornb30oBaTeribCkMe CBOMCTBA.
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MepeyeHb NPUHATLIX COKPaLLEHUM

v 15_02.28 - npumep 0003Ha4eHMs annapaTHO-NPorpaMmMHON BEpCUM TeNNocYEéTUMKa. Yucno ao
cvMBona «_» (B npumepe — 15) o6o3HavyaeT HoMep Bepcun annapaTHOM 4YacTu
TennocyéTymka (annapaTHOW BEPCMM), YNCIO Nocne cumBona «_» (B npumepe — 02.28) —
HOMep BepCumM pe3MaeHTHOro NPorpaMMHOro obecnevyeHnss MMKPOKOHTPOINEPOB
(MporpaMmMHol Bepcum) TEMMOCYETUMKA

TC — TeNNOCYETUUK
nP3a — LWUTaTHbIM NpeobpasoBaTenb pacxona anekTpoMarHuTHbeln (coctouT us NP+36)
no — WTaTHbIM Npeobpa3soBaTens obvéma MNMNC-1M-12
rne - nepBuYHLIN NpeobpasoBaTens (4aT4mk) pacxoga
nePn - npeobpasoBaTenb 06bEMA C YACIOMMMNYITbCHBIM BbIXOAHBIM CUTHAINOM
na - AaTtyuk (npeobpasoBaTtenb) AaBneHus
T - TepMoMeTp* (QaTtynk TemnepaTypsbl)
KTn — KOMMNEKT TEPMOMETPOB (4aT4MKOB TEMMepaTyphbl)
ob — 3IEKTPOHHbIN BIOK
BY — Bbl4MCNUTENBHOE YCTPONCTBO
BCT — BOoAsHasa cuctema TennocHabxeHns
BC - ropsiiee BogocHabxeHne
XBC — XonogHoe BogocHabxeHne
lNMepeyeHb NPUHATbLIX 0003HaYeHUN
Q — KONIMYECTBO TEMMOTbI
w — TennoBasi MOLLHOCTb
M - macca
\Y, - 00BbEM
Gm — MaccoBbIN pacxopq
Gv — 0O6bEMHBIN pacxoa
t — Temneparypa
dt, At — pa3HoCTb TemMmneparyp
h — 3HTanbLMUs
p — MAOTHOCTb
P - [aBneHve
Tp - Bpems paboTbl npubopa (Bpems HapaboTku)

MpumeyvyaHue — [Ona ygobcrea yteHusa uHdopmauun Ha gucnnee KM-5 obosHayveHns Benu4umH
(napameTpoB) Npu MHAMKALUMW He BCerga coBnagatoT C ObLEenpPUHATBIMM B HOPMATUBHOM N TEXHUYECKOWN
nutepatype. lNpocum obpatutb ocoboe BHMMaHWe Ha TO, YTto B PO KM-5 npumeHstoTca Takue xe
0603HavYeHus, Kak U B MEHI0 Tennoc4eETUmka KM-5.

1 OMNMUCAHUE U PABOTA KM-5 U EFO COCTABHbIX YACTEN

1.1 OnuncaHue n pa6orta KM-5
1.1.1 HasHa4yeHue

Tennocyétumkn KM-5 npegHasHadeHbl ANst M3MEPEHUMN U y4yé€Ta TENNOBOW 3HEprum, oObEMHOIO U
MaccoBOro pacxoga, obbéma, Macchl U NapaMeTPOB TEMSIOHOCUTENST B OTKPLITbIX, 3aKPbITbIX U TYMUKOBbLIX
BOASHBIX cMcTemMax TennocHabxeHus (aanee cootsetctseHHo OBCT, 3BCT n TBCT), a Takke B cuctemax
UMPKYMSALUVMOHHOTO X TYMMKOBOIO FOPSYEro M XOJI0OO4HOro BogocHabxeHus (gpanee BC wun XBC
COOTBETCTBEHHO).

O6nactb npumeHeHnsas KM-5: KOMMeEpYEecKMA U  TEXHONOrMYECKUA  Y4€T, OUCMETYEPCKUHN,
TEXHOSOMMYECKUA N TEXHUYECKMI KOHTPOSb Ha WUCTOYHMKAX TEMNSIOBOW 3HEeprMm m y notpeburtenen ans
TpybonpoBoaoB, BHYTPEHHWUI AnameTp KOTopbix He 6onee 300 mm.

1.1.2 TexHunyeckue xapakTepUCTUKU

1.1.2.1 Ona nposegenus mamepernmn 8 OBCT, 3BCT, TBCT, umetowmx TpybonpoBoAbl C YCIOBHSV
npoxogjv He 6onee DN 300, npumMeHSsIIOTCA CeMb MOMHOMPOXOAHbIX Mogudumkaumi: KM-5-1...  KM-5-7,
BbINOMHEHHbIX Ha ocHoBe [P3.

*O603HaueHune no NOCT P 8.625-2006. PaHee — «Tepmonpeo6bpasoBaTtenu conpotuBneHusi» no FOCT 6651-94.
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Tennocyétunkn KM-5-1 n KM-5-2 npegHasHayeHbl OAnd y4yéTta M KOHTPONs Tennonotpebrnenuns B
cuctemax 3akpbitoro tuna, KM-5-3, KM-5-4, KM-5-7, KM-5-5 — onsa y4éta n koHTpons Tennonotpebnexus B
cuctemax otkpbiTtoro Tmna.  KM-5-6 — yHMBepcanbHbi (KOHUIypupyemblin) Npubop, npeaHasHauYeHHbIN
ONd y4éTa M KOHTPONSA TennonoTpebneHnst Kak B CUCTEMAax 3aKpbITOro, Tak U B CUCTEMaXxX OTKPbITOro Tvna,
UNn B ABYyX HE3aBUCUMbIX CUCTEMAXxX TennonoTpebneHuns pasnuyHoro Tuna. Komnnekrauus Bbilwe yKasaHHbIX
moaudpmkaumn KM-5 npusegeHa B Tabnuue 6.

MpumeyvaHns

1 B npexHux usgaHusx «PykoBoacTtBa no akcnnyataumu. Tennocyé€Tymk anekTpoMarHutHbin KM-5»

nucnonb3oBanucb TepMuHbl «moayrnb KM» n «mogynb MMNC». B paHHom P3 KM-5 B cooTBeTCcTBMM C

onucaHuem Tuna cpeacTts nsmepeHuin nog «mogynem KM» noHumaetca komnnektaumsa «MP3» ¢ BY,

nop TepMMHOM «mopaynb MMC» - komnnektauusa «MP3» 6e3 BY.

B cBowo ouvepeab, MP3 u TMMC-1-M2 cocToAT M3 KOHCTPYKTMBHO OOOCOOMEHHBIX MNEePBUYHBIX

npeobpa3soBaTtenen (4aTYMKOB) pacxofa aneKTpomMarHUTHbIX [P 1 anekTpoHHbIX 6nokos Ob.

2 B cxemax BKJTHOYEHWA TENNOCYETYMKOB M MX MOCTPOYHOW CTPYKType MEeHK AN CoOXpaHeHus

npeemMCcTBEeHHOCTU NOHATMW ocTtaBneH TepmuH MMNC, nopg kotopbiMm nogpasymeBaetca NP3 B

COBpPEeMEHHOM MOHMMaHUM.

KM-5 obecneunBaloT oTobpaxeHne nameputenbHon nHGoOpMaLmMmM U napameTpoB CBOEro COCTOAHUS Ha
aucnnee BblMUCIUTENBHOMO YyCTponcTBa, NMbo Ha Ancnnee BCNOMOraTenbHOro KOMMOHEeHTa NnepudepuinHoro
ycTponcTtea) — agantepa nepudepum All-5.

Ha andasutHo-LMdpoBOM ancnnee BY nHanumpyoTca cneayowime AaHHbIe:

e Tennosas aHeprusi Q, Nkan v MBT+4 ans ogHow unu aeyx (Q, Q2) TennoBbIX CUCTEM;

e 06b&M V, M° 1 macca M, T TennoHocuTens B nogawowiem wu/mnn obpatHoMm (MOAMUTOYHOM)
TpybonpoBosae;

o 00BEM V, M’ TeKyLlero 3HadyeHunss o6bémHoro pacxoga Gv, My B TpybOonpoBoae, Ha KOTOpbLIN
yCTaHoBMeH AononHuTensHbein MNPU.

MpumeuvaHne— Macca M, T n maccoBbii pacxogq Gm, T/4 TennoHOCUTENSs, NpoLleLllero Yyepes
OOMONHUTENbHBIN nNpeobpasoBaTens 06béMa C UMMNYNbCHLIM BbLIXOAOM, OMNPeAenseTcs B TennocyéTymke
moaudpmkaumm KM-5-6. Mpu 3TOM NNOTHOCTL BBIYUCNAETCA MO M3MEPEHHON TeMnepaType TennoHOCUTens —
ts. Ans cnydas yctaHoBku NPU Ha nognutoyHom TpybonpoBode B 3aKpbITOM cucteme TennonotpebneHus
(mogudmkauma KM-5-1; KM-5-2), HaumHasa ¢ nporpammHon Bepcun V.2.24, BO3MOXHO onpeaeneHve macchbl
noAanuTKK. MNNOTHOCTb TEMNMOHOCUTENS NPU onpedeneHun Macchl BblYMCHSETCa No Temneparype ty;

e TeKkylwme 3HavyeHus obbémHoro Gy, M/4 u wmaccoBoro Gm, T/ pacxoga TennoHocutens
B nogatoem n/vnm obpatHom (nNognmMTovHoM) TpyOGonpoBOAE;

e Tennosas mowHocTtb W, Nkan/y u MBT;

e Temnepatypbl TennoHocutens B nogatowem t1, °C  obpatHom t2, °C  un nognutodHoMm tx, °C
TpybonpoBogax u B TpybonpoBogax, Ha KOTOpble YCTAaHOBMNEH AOMNOMHUTENbHbIA TI1 MM KoMNnekT
T,

e pasHocTb Temnepatyp At, °C B nogawwem n obpatHom TpybonpoBogax u B TpybonpoBogax,
Ha KOTOpble YCTaHOBMEH [OOMOSTHUTENbHbIN KOMMNEKT TT1;

e Bpems HapaboTku Tennoc4étymka Tp, u;

e [faBrneHne B TpybonpoBogax, Ha koTopble ycTaHoBneHol [ (oT gByx po udetwipéx M, B
3aBucuMMocCTr OT Moaudukauum KM-5), krc/cm? *un Mna;

e TemnepaTtypa okpyxarwwero osgyxa ta, °C (npu komnnekroBaHun TC gononHutensHbim TI1) un
Temnepatypa BHyTpu nameputensHoro 6noka tn, °C;

e Tekylue JaTa v Bpewms;

e VHdopMauusa 0 MoauduKaLmMm CHETUMKA, Ero0 HACTPOEYHbIX MapaMeTpax U COCTOSIHUKM Npubopa.

* BennunMHa M3MEpeHHOro OaBneHnss B Krc/cm? — TexHudeckas atmocdepa. Ob6o3HayeHne Ha
andasuTHO-UMcposom Tabno, atm.

1.1.2.2 NHdopmauus, ykazaHHasa B n.1.1.2.2, moxeT nepefasaTtbes No nHrepdgency RS-485.
1.1.2.3 KM-5 obecneumBaloT no 3akady npeobpasoBaHue 3Ha4eHWU i OOBEMHOrO pacxopa (06bEma)
B CTaHAapTHble BbIXOAHbIE cuUrHanbl: TokoBble (OT 4 Ao 20 MA) n/vnn yactoTtHble (oT 10 go 5000 lu) ¢
MOMOLLBI aBTOHOMHbIX 61okoB ATHUB (ATYPB), nprcoeanHAeMbIX K BbIYMUCIIMTENBHOMY YCTPOWUCTBY.
1.1.2.4 KM-5 obecneunBaloT apxvBupoBaHue B aHeproHe3aBucumon namstn (EEPROM) no kaxgomy
obcnyxvnsaemomy Tpybonposoay 1 cymmapHo no BceM Tpybonposogam criegytoLen nigpopmaumu:
e 104aCcOBOW, MOCYTOYHOW W MOMECAYHOW TENNOBON 3JHEpPrum u BpeMeHn paboTbl (HapacTalowum
NTOrom), NOrodoOBOW TENOBOW 3Heprumn (3a kaxabln rod) Ans ogHown unu asyx (Q, Q2) TennosbixX
cuUCTEM U BpemeHu paboThl (3a Kaxablv rod);
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e CpedHevyacoBbIX, CPEAHECYTOYHbIX, CPEAHEMECHAYHBIX N CPeaHEeroqoBbIX 3HAYEHUI TemnepaTypbl 1
OaBneHnst TeNJIOHOCUTENS B Nofatowem 1 obpatHom (NognuToyHoM) TpybonpoBogax, TemnepaTypbl
B TpybonpoBogax, Ha KOTOpble ycTaHoBNeH pgononHutenbHbin TIT nnn KT (apxuBupyroTcs
CpeOHeB3BELUEHHbIE MO Macce 3Ha4yeHWst TemnepaTyp 3a COOTBETCTBYHWOLIMIA nepuod), u
TemnepaTypbl HapY>KHOr0 BO34yXa;

e M0YACOBbIX, MOCYTOYHbIX, MOMECAYHbIX 1 MOrOAOBbLIX 3HAYEHWI 0OBbEMa (HapacTaloLWmMm NTOTOM);

e M0O4YacoBOro, MOCYTOYHOIO U MOMECAYHOro 06bEMa M Macchl (HapacTawLwMM UTOrom), NOrogoBOro
00bEMa 1 Macchl (3a Kaxaplvi rof) TENNOHOCUTENS, NPOLLEALLEro Yepes nogatwLumi u/mnm obpaTtHbin
(noanuTo4HbIN) TpybonpoBoa 1 Yyepes TpyoonpoBoadbl, HA KOTOPbIE YCTAHOBIEHbI AOMOMHUTENbHbIE
MP3 w/vnn MNO;

e CpedHevacoBbIX, CPEeOHECYTOYHbIX, CPeOHEMECHAYHbIX U CPEeOHErodoBbIX 3HAYeHWA TemnepaTtypbl
Hapy)XHOro BO3a4yxXa;

e uHdpopmaumm 06 OWMOOYHBLIX CUTYyaUMsX MPU U3MEPEHUAX W Pa3fMYHbIX HELTaTHbIX COObITUSIX,
BO3HMKaOLLMX B npouecce akcnnyaTtauun KM-5.

1.1.2.5 nybuHa apxuBoB B KM-5 coctaBnsieT He MeHee:

e 42 nHen — AnNd NOYacoBOro apxmea;

e 12 MecsiLeB — A1 MOCYTOYHOIO apXxmBa;

e 5 et — Ansi NOMEeCcA4YHOro apxvBa;

e 32 roga — Ons NOrofoBOro apxmBa;

e 4096 3anucen c nHdopmaumen — Ans apxmea ownbok n cobbiTuin (qanee — apxme cobbITUiA).

1.1.2.6 3anucb BO BCe apxuBbl OpraHM3oBaHa MO 3aMKHYTOMY KONbLly — rocrie 3anofiHeHUs BCen

rnybuHbl apxvBa HOBasi 3anucb OyadeT BhINOSIHEHA HA MECTO CaMOn MePBOM 3anucu B apxuBe, criegyroLlas
HOBas HAa MeCcTO BTOPOW 3anucu 1 Tak garnee.

1.1.2.7 Tlpn OTKMAOYEHUN CETEBOrO MNUTaHUA BCce apxuBbl AaHHbIX KM-5 coxpaHsoTca B

3HeproHesaBucnmon namat He meHee 10 ner.
1.1.2.8 B cny4yae komnnektoBaHus TC 6rokamm 6ecnepeboiHoro NUTaHnss Npu pa3oBOM OTKMOYEHUU
ceteBoro nutanma TC wmoamdukaumm  KM-5-1 npogomkatoT paboTy B TevyeHue 24 dacoB, a TC
moandukaumm KM-5-2, KM-5-3, KM-5-4, KM-5-5 n KM-5-6 B TeueHume 14 yacoB. Bpemsa nonHoro
BOCCTaHOBJIEHMS 3apsaa akkyMynaTopHon 6atapen — 12 yacos.

1.1.2.9 ExerogHo, 1 aHBaps B 00 4 00 muH 00 ¢ unu Npm NEPBOM BKIHOYEHUW TEMNNOCYETYMKA B HOBOM
rogy, ecnv KM-5 Gbin BbIKMIOYEH 40 HACTYMNEHUss HOBOTFO rofa, NnokasaHusi UHTErpaTopoB 3anoMUHaKTCS B
nocnegHen CTpoke nNorogoBon 6asbl JaHHbLIX M OTOOpaXalTCs B MEHIO B BUAE NOKa3aHWi 3a UCTEKLLWIA rog,
Qr, Mr, Vr u Tpr. lNocne 3Toro nokasaHusi wHTerpatopoB oOHynsawTca. OOHyneHve ucknyaet
nepenosriHeHNe NokasaHuin MHTErPaToOpPOB.

Mpu nonyyeHuMn pacneyvyaTok MO4YaCOBbIX, MOCYTOYHbIX W APYrMx BELOMOCTEN Yy4yéTa napameTpoB
TennonoTpebneHns ¢ nomolwblo agantepa nepudepun All-5 unm KomnbioTepa, Yka3aHHOE Bblle
OBHyNEeHNe MHTErpaTopoB YYNTbIBAETCA aBTOMATUYECKU.

Mpn py4yHOM pacuyéTe TennonoTpebneHus (nyTem cbéma gaHHbixX ¢ gncnnesa KM-5) nocne obHyneHus
pacy€T HaKOMMEHHbIX B MHTErpaTopax 3Ha4YeHWi 3a NocrnegHN OTYETHBIN Nepuog AOMMKeH Npon3BOaUTLCA
Ha OCHOBaHWW MokasaHun mHTerpaTopoB Q, M, V u Tp ¢ yyétom Qr, Mr, Vr u Tpr. Hanpumep, ecnn TC
paboTan HenpepbIiBHO 1 TpebyeTca onpeaenuTb TEMMOBYK SHEPIN0, HAKOMMEHHY 3a Mecsl ¢ 10 gekabps
npegbiaywero roga no 10 sHBapsa Tekywiero roga, Heobxogumo K nokasaHuam TC Ha 10 aHBaps Q
(10 anBaps) npmbaButb BenuumHy Qr un BblivecTb NnokasaHusa TC Ha 10 gekabps:

Qmec = Qr + Q(10 aHBaps) - Q(10 oekabps).
Mpepenbl M3MepeHun OOBLEMHOINO pacxoda: HWKHWUMA (o M BEpXHUM q, Yy wraTtHeix gna KM-5

npeobpasoBatenenn pacxoga NP3 n obvéma [MMC-1M1-M2 B 3aBucumocTn ot DN, a Takke OOBLEMDI,
COOTBETCTBYIOLMNE ogHOMY umnynbcy, ang MNrc-1r-M2 ykasaxsl B Tabnuue 1.

Tabnuuya 1
HOnameTp yCroBHOro 3ng?HMe . . 3
npoxona obbema Mpepensbl namepeHnn o6 LEMHOroO pacxoaa, M/
DN ’ Ha I/I:I,)VII'IyJ'IbC,
M”/mn HWXXHWW, Qo BEPXHWUU, q,,
15(p) 0,0004 0,0025 2,5
15 0,0010 0,006 6
20 0,0018 0,011 11
25 0,0025 0,016 16
32 0,005 0,030 30
40 0,007 0,040 40
50 0,010 0,060 60
65 0,015 0,10 100
80 0,025 0,16 160
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MpogomkeHne Tadbnuubi 1

100 0,040 0,25 250
150 0,10 0,60 600
200 0,15 1,0 1000
300 0,40 2,5 2500

MpumeyvaHuns

1B Tabnuue 1 3HakoMm (p) oTMe4eHO pe3bboBOe nMpucoedvMHeHWe gaTyvka pacxoga K Tpybonposoay
B OTNnn4me oT hnaHLueBoro.

2 [vanas3oHbl M3MEHEeHMs1 pacxoga [Anis MOKyMnHbIXx npeobpasoBaTenen obbéma ykasaHbl B UWX
3KCNIyaTauMOHHBIX JOKYMEHTaX, OOHAKO HavMeHbLUEE OTHOLLEHMWE q, /o AOMKHO ObITb HE MeHee 25.

1.1.2.10 MNpegenbl Aonyckaemow OTHOCUTENbHOM MOrPeLIHOCTU KaHanoB OOBLEMHOro pacxoga, U
o6bEma 5q ANS NONHONPOXOAHBLIX MoAUMMKaLWIA, NO 3aKa3y MOryT HOPMUMPOBAaTLCS ABYMSA Cnocobamu:

1) no FOCT 28723 B 3aBUcHMOCTU OT KnaccoB NP3, ycTaHOBMEHHbIX pa3paboTymKoM, 1 yKasaHHbIMU B
Tabnuue 2:

Tabnwuuya 2
Mpepensbl gonyckaemoi OTHOCUTESNBHOWM MOrPELLHOCTM KaHamnoB pacxona u
MNopananasoHsbl .
VamepeHMii 06bEéMma dy B 3aBUCMMOCTM OT kraccos MPJ
A1 B1 C1 D1 C2 D2
400 < q./q < 1000 + 1 +2 +5 HOpM:symcﬂ +5 He
250 < g4/q <400 +1 +2 +5 +5 +5 HOPMUPYHOTCS
150 < g./q < 250 + +2 +3,5 +3,5 +5
50 < q4/q <150 +1 +2 +25 +25 +5 +5
25<q,/q<50 +1 +1,5 +1,5 +1,5 +3 +3
194925 + +1, +1,2 +1,2 +25 +25

2) B cooTBeTCTBMM C TPEOOBAHMAMUN MEXOYHAPOAHbIX CTaHOAPTOB B BUAE:
8q=%(1+0,01 q4/q) %, Ho He Bonee *+ 5 % - ana knacca 1,
8q=%(2 + 0,02 g4/q) %, HO He Bonee + 5 % - Ana knacca 2;
8q=% (3 + 0,05 q4/q) %, HO He Bonee = 5 % - Ans knacca 3,
roe q — Tekylee 3HaYeHve pacxoaa; gy — BepXHUi npeaen namepeHuin pacxoaa.
1.1.2.11 MNpegensl gonyckaemon abCoOMNOTHON MOrpeLHOCTN U3MEPUTENbHBLIX KaHanoB TemnepaTtypbl
B °C ¢ y4ETOM NOrpeLLIHOCTU TEPMOMETPOB BbIYMCAAOTCH NO hopmyne
At = £ (0,35 + 0,0025-1),
roe t — 3HaveHve namepsieMon TemnepaTtypebl.
1.1.212 MNpepensl  gonyckaemMon  OTHOCUTENbHOW  MOrPELUHOCTU  KOMMMEKTOB  TEPMOMETPOB,
npumMmeHsiembix B KM-5 (Tabnuua 7), onpegensoTtcs no gopmyne
O = (0,5 + 3Atmin/At)%,
roe At — vamepsieMoe 3HavyeHme pasHOCTU Temnepatyp; Atmin — HaumeHbllee Oornyckaemoe 3HayeHue
n3mepsieMon pasHoOCTM TemnepaTtyp, Bblovpaemon 13 psga: 1, 2, 3 °C.
1.1.2.13 Ona 3BCT npegenbl JonycKaeMoOW OTHOCUTENbHOW MOrPELIHOCTU KaHaroB TEMIOBON SHEpPruun
KM-5 B 3aBucumocTu oT knacca, Bbluucnsotcs B cootsetctBum ¢ FTOCT P 51649 wnn TOCT P EH 1434-1
(Mpn nocTaBkax Ha 3KCMOPT) MO hopmyriam, NpMBeAeHHbIM B Tabnumue 3.

Tabnuuya 3
Knacc KM-5 no Mpenensl gonyckaemon OTHOCUTENBHOW MOrPELLHOCTH
OCT P 51649 OCT P EH 1434-1 KaHana TennoBon aHeprun, %
c 1 8y = (2+4At,, /At+0.01q, /q)
B 2 Sy =(B+4At,, /At+0.02q, /q)
A 3 Sy =t(4+4At,, /At+0.05¢, /q)

1.1.2.14 lMpepenbl gonyckaemMor OTHOCUTENbHOW MorpewHocT + &, KaHana TEennoBon aHepruu And
OBCT onpegenstotca no FOCT P 8.591.

1.1.2.15 MNpegensl gonyckaeMon OTHOCUTESbHOW MOrpeLlHOCTU U3MEPUTENbHbIX KaHanoB AaBrieHus
ana KM-5 Bcex mogudmkaumii coctaBnsaoT £ 2% € y4ETOM MOrpeLHoOCTU aTtyukoB u + 1% 6e3 y4véta
NOrpeLHOCTN OaTYMKOB.
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1.1.2.16 MNpegensbl gonyckaemon OTHOCUTENbHOW MOrPELLHOCTN KaHarnoB MaccoBOro pacxoda W Macchbl
Onga Kaxgoro TpybonpoBoga, rae M3MepsiloTca gaBreHue wu/unu TemnepaTtypa cpefbl, BblYMCASTCA MO

dopmyne
Sy =t |5 +5°

roe 64 U 6, — npeaenbl AoMyCKaeMbIX OTHOCUTESbHbIX MOrpeLIHoCcTe KaHanos ob6bEMHOro pacxoda q u
NNOTHOCTW Cpeabl P.

MpumeyaHue — lNpu namepeHnsx NNOTHOCTU BOAbI (TEMNNOMUKALNOHHON, ropAYen U XONOLHOW),
Kak (PyHKUMWM OaBneHus 1M Temnepartypsbl, npefensl JonyckaeMon OTHOCUTENbHOM MOrpelHoCcT! KaHarna
nnotHoctn = 0,1 % (6e3 y4éta norpewHocten MO v TM). Ona MO v KTM, npumeHsiembix B coctaBe KM-5,
npegenbl OonyckaeMblX MOrPeLiHOCTeN KaHaroB MacCOBOro pacxoja M MaccCbl U OGbEMHOro pacxoga u
o6béma 0auHaKoBbI.

1.1.2.17 MNpepgenbl aonyckaemowm OTHOCUTENbHOM MOrpeLlHOCTM KaHana pa3HOCTU MacC TEenJTIOHOCUTENS

B ABYX TpybonpoBoaax (Maccbl 0TOOpaHHOIo 13 CeTU TEMNITOHOCUTENS) BbIYMCNAOTCA Mo hopmyne
S = oM, -6,M,
AM >
M1 _Mz

roe 04, 02 — 3HaAYeHUs1 MOrPELLHOCTEN KaHanoB Macchl paccmaTpmMBaemMon napel Tpybonposogos; My n My, —
3HaAYeHUs1 Macc TenyoHOCUTENs, NpoLeawnx Mo paccMaTpvBaemon nape TpybonpoBOO4OB 3a OTHETHLIN
nepuoga.

1.1.2.18 MNpegensl  gonyckaeMon OTHOCUTENbHOW MOrPELUHOCTU KaHana W3MepeHWs BpeMeHU
HapaboTkm KM-5 coctaensoT £ 0,05%.

1.1.2.19 MNpegensl JonycKkaeMon OTHOCWUTESNbHOW MOrpeLUHOCTM KaHanoB pacxoja ¢ 6nokamu ATYB
(ATYPB) npeobpasoBaHWs M3MEPEHHbIX 3HayYeHMn BenuyunH OOBLEMHOro (MaccoBOro) pacxoga B
CTaHOapTHbIE BbIXOAHLIE BNEKTPUYECKMNE CUrHAmMbI (TOKOBbIN 1/ UMK YaCTOTHLIN) O BbIYUCAIOTCA Kak O = +
(0,2 +|5k |), rae £ &k — npegernbl AoMyCKaeMoWn MOrpeLHOCTM COOTBETCTBYIOLWMNX U3MEPUTENbHbIX KaHanos
BENWYMH (NapameTpoB) 6e3 cTaH4AapPTHOMO 3MEKTPUYECKOro Bbixoaa.

1.1.2.20 TNpegenel gonyckaemon abcontoTHOM NOrPELLHOCTM UMMYSIBCHOMO BbIXOA4a KaHanoB obbéma c
npeobpasoBatensamMm obbEMa C WUMMYNbCHbIM BbIXO4OM (0e3 y4éTa norpelwHocTn npeobpasoBaTens
o6béma) * 1 nmnynec.

1.1.2.21 KM-5 MOryT npumeHATbCA [Ons  KOMMEepYeckoro yyérta KonudectBa MW MNapameTpoB
TEeNIOHOCMTENS U COOTBETCTBYHOT TpebOBaHUAM HOPMAaTUBHOIO AokyMeHTa «[lpaBuna yyéta Tenrnosow
3Heprum W TennoHocuTens» N. 5.2, rge ycTaHaBnvBalTCA TpeboBaHUA K  METPOSNIOrMYeCcKUM
XapakTepuctukam npnbopos yyéTta, KOTopble AOMMKHbI 06ecneynBaTb N3MEpPEHME:

e Maccbl (06BbEMA) TENNOHOCUTENSA C OTHOCUTESNBHON MOrpeLlHOCTbI0 * 2 % B AnanasoHe pacxoaa
Boabl oT 4 no 100 %;
e 1aBIEHNSI C OTHOCWUTENbHOW MOrpewHocTelo He 6Gonee * 2%; TemnepaTypbl C abCOMOTHOM
norpewwHocTbio * (0,6+0,004 +t), rae t— Temnepatypa TennoHocuTens.

MpumeyvyaHue — BbinonHeHue paHHbIX ycrnoBunW Jdocturaetcsa nyTém komnnektauum KM-5
AaTtyMkamu  OaBneHuMst M TemnepaTypbl C COOTBETCTBYIOLMMU XapaKTepUCTUKaMU U BbINOSIHEHUEM
TpeboBaHun HacTosiwero P3 KM-5.

1.1.2.22 Tennoc4yétynkm obecneynBaldT N3MEPEHNE W HAKOMSEHME CYMMapHOW TEMNIOBOW 3HEpruu B
OnanasoHe M3MEeHeHus TemnepaTtypbl TenfoHocuTenst B nogawowem Tpybonposoge ot 20 go 150 °C, B
obpatHom — oT 1 go 150 °C. lNpu BbIXxO4e TEKyLero 3HayeHust TemnepaTypbl XOTa Obl B OQHOM U3
TpybonpoBoAoB 3a 3TV npefgensl uKCUpyeTcs owmbka W nNpekpawaeTcsd HaKoMfeHUne CyMMapHOWn
TENNoBOW 3HEPIUN N MaccChbl TEMMOHOCUTENS.

1.1.2.23 Pa3HoCTb TemnepaTyp TEMMOHOCUTENs B nogarlem u obpatHom TpybonpoBogax oT 1 go
150 °C. [pu BbIxOOgE pasHOCTM TemnepaTyp 3a YKasaHHble npefenbl NpekpawaeTcsa  HakomnieHue
CYMMapHOro KonmyecTBa TennoTbl U hukcmpyeTca owmnbka.

1.1.2.24 TemnepaTypa Bo3ayxa, oKkpyxatowero komnoHeHTel KM-5, gomkHa Haxogutbcs B npegenax,
yKasaHHbIX B Tabnuue 4.

Tabnwnuya 4

[lonyckaemble 3Ha4YeHUst TemnepaTypsbi
OKpY)XaloLLero Bo3ayxa

KomnoHeHT KM-5

Hatunku pacxoga (CKOpoCTH), aNeKTPOHHbIE BOKK,

- + + o
BblYMCINIUTENbHbIE YCTPOWUCTBA, OroKu NUTaHus Ot +5n0+50°C

1.1.2.25 BnaxHocTb BO3fyxa, OKpyxatowlero komnoHeHTbl KM-5, nomkHa HaxoouTbcs B npegenax,
yKasaHHbIX B Tabnuue 5.
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Tabnuuya 5

KomnoHeHT KM-5 3HauyeHnsa BNaXXHOCTM OKPY>KatoLLero Bo3ayxa

[atumkm pacxona (CKOpOCTH), SNEKTPOHHbIE
GrOKM M BbIYMCIIUTESNBHbIE YCTPOWCTBA,
Grokv NUTaHus

1.1.2.26KM-5 cooTBeTcTBYIOT cTeneHu 3awmTobl IP61, IP65 no FTOCT 14254*.

1.1.2.27 o yCTON4YMBOCTM N NPOYHOCTU K BO3OENCTBUIO aTMocdepHoro aasneHms KM-5 cooTBeTcTByOT
rpynne ncnonHernus P1 no FTOCT 12997.

1.1.2.28 Mo yCTOMYMBOCTM M MNPOYHOCTU K MexaHuyeckum Bo3gencTBuaM KM-5 cooTBeTcTBYIOT
BMOPOMNPOYHOMY UCMOSNHEHMIO, rpynnbl ucnonHennsa N3 no FTOCT 12997.

1.1.2.29 KM-5 otHocatca k rpynne 2 suay | no FTOCT 27.003: BoccTaHaBnMBaeMbIM, PEMOHTUPYEMBIM,
MHOFOQYHKLMOHArNbHBIM M3OENNSIM.

1.1.2.30 Mo ycToMuMBOCTM K BO3OEUCTBMIO CUHycoupanbHbix Bubpaumnm KM-5 saendawoTca
BMOPONPOYHBLIMU B COOTBETCTBMU C rpynnon ucnonHeHms N3 no FTOCT 12997.

1.1.2.31 Jatuukn pacxoda BblOEPXMBAKT WUCMbITAHME Ha MNPOYHOCTb M TEPMETUYHOCTb MPOBHBIM
nasneHnem 2,5 (3,75) MlMa.

1.1.2.32 OnekTpnyeckoe CONpoTUBIIEHNE U3oNALMM Lenen anektpogos NP oTHocuTenbHO Kopryca npu
Temnepatype okpyxatowlero Bosgyxa (20 = 5) °C n oTHOCMTENbHOW BNaXHOCTN He 6onee 80% — He meHee
100 MOwm.

1.1.2.33 OnekTpunyeckasn nsonsaumsa uenen nutaHns KM-5 BbigepxuBaeT B TeYEHUM OOHON MUHYTHI NpU
TemnepaTtype OKpyxatowero Bo3gyxa (20 5 )°C u oTHOcWUTenbHOW BnaxHoctn He 6Gonee 80%
ucnelTatenbHoe HanpsxkeHne 1500 B npakTtuyeckn cuHyconganbHOro nepeMeHHoro Toka yactotron 50 Iy,

1.1.2.34 SnekTpuyeckoe conpoTuBeHne nsonaumm uenen nutaHns KM-5 oTHocutensHO kopryca npu
TemnepaTtype okpyxawwero Bosgyxa (20 £ 5) °C u OTHOCUTENbHOM BraXxHoCTM He 6Gonee 80%
He npeBbiwaeT 40 MOMm.

1.1.2.35 Hopma cpegHenn HapaboTkm KM-5 Ha oTkaz € Yy4ETOM TEXHMYECKOrOo 06CnyXunBaHus,
pernaMmeHTUpyemMoro pykoBoACTBOM Mo akcnnyataumm — 75000 u.

1.1.2.36 MonHbI cpegHuii cpok cnyxobbl KM-5 — 12 ner.

1.1.2.37 MexnoBepouyHbin HTepBan KM-5 coctaBnseT yeThipe roaa.

1.1.2.38 MexnoBepouyHble MHTepBanbl CPeACTB USMEPEHUIN YTBEPXKOEHHbBIX TUMOB, BXOASALMNX B COCTaB
KM-5, ykasaHbl B onucaHnsx Tmna aTux cpeacTB U3MepeHUi.

* IP65—-no cneyunanbHOMY 3akasy.

80% npwm 35 °C, npn bonee HM3KMX
Temnepartypax — 6e3 koHAeHcauun Bnaru

1.1.3 CocTaB TennocyéTymka

1.1.3.1 B coctaB KM-5 (Tabnuua 6) BxogAT wTaTHble npeobpasoBaTteny pacxoga u (unu) obvéma,
TepMOMETpbl (4aTynkM Temnepatypbl) U (MnM) UX KOMMMEKTbl YTBEPXKAEHHBIX TUMOB (Tabnuua 7) wu
BblYMCNUTENbHBbIE YycTponcTBa. B coctaBe KM-5 MoOryT npuMeHsTbCS Takke [aTyvkv OaBneHus u
npeobpasoBatenu o6bEmMa C UMMYSNbCHBIM BbIXOAHLIM CUTHANMOM, TUMbl KOTOPbIX yKa3aHbl B Tabnuue 7. 3Tn
cpeacTBa M3MEPEHUI NOAKMIOYAOTCS K 3NIEKTPOHHBLIM Briokam MNP3.

Tabnuua 6

Mogaudukauma Ba30BbIii cocTaB fon. cPEACTEa

No K-S nsmepeHui (wr.)
NP3 (wr.) KT (wr.) TN (wrT.) BN* (wr.) nPK na

1 KM-5-1 1 1 - 1 1 2

2 KM-5-2 2 1 - 2 1 2

3 KM-5-3 2 2 - 2 1 3

4 KM-5-4 2 1 - 2 1 2

5 KM-5-5 2 1 1 2 1 3

6 KM-5-6 2 1 1 2 1 3

7 KM-5-7 2 2 - 2 1 3

! Mpw ncnonbsosaHum blMn3B, nan aHaNOrMYHbIX.

2 Mogudukauma KM-5-1 MoOKeT MPUMEHATbCA TaKXe W 414 U3MEPeHW TEemnjoBOi 3Hepruu u/mMam Konmdecrsa
ropsdeit Boabl B TBCT mnu Tynukosbix NBC Ha UCTOUYHUKE U Yy NOTpebutenei TennoBoi SHEPTUM, Y KOTOPbIX KOMMJIEKT
TEPMOMETPOB 3aMEHAETCA OANHOYHbIM TEPMOMETPOM.
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Tabnwuuya 7

Tunbl cpeacTs uamepeHuin, npumeHsemolx B KM-5, n nx Homepa B Nocpeectpe

MpeobpasoBatenu obbéMa ¢
MMMYNbCHBIM CUrHaroM

KomnnekTbl TEPMOMETPOB
nNnaTUHOBLIX

Tepmomeprl nnaTuHoBbLIE U
AOaT4ynKn gaBrieHnA

Owmera - P (23463-07)
MNP3M (17858-06)
TOM(24357-08)
BCXn (23649-07)
BCrIg (23648-07)

KTMTP-01 (14638-05)
KTCI-H (38878-08)
TCM-1098-K1, K2 (19099-04)
KTCM-P (22556-02)

KTC-B (43096-09)

THT-1 (14640-05)
TCIM-H (38959-08)
TCIM-1098 (19099-04)
TCI-P (22557-04)
TC-B-P (43287-09)

BCT (23647-07)

MTK (13673-06)

MTW, MTH (13668-06)
AC-001 (22354-08)
UFM-005 (16882-97)
CBM (22484-02)

M (23992-02)
1O (26818-04)
Kopyha OW-001 (14446-05)

1.1.3.2 WraTHble npeobpasosatenn pacxoga NP3 n o6béma MIMC-111-N2 cocToaT 13 KOHCTPYKTUBHO
060cobneHHbIX NepBUYHbIX NpeobpasoBaTenen (4aT4yMKOB) pacxoda 3MeKTPOMAarHWTHbIX UM SEeKTPOHHbIX
6nokos. MMC-1M-N2 umeT YMNCNOUMNYNbCHBIA BbIXOAHOW CUrHaN Ans M3MEPEeHHbIX 3HadyeHuh obbEéma
cpenbl.

1.1.3.3 B coctaB TC BxoasT Takke O6mnok nutaHus (unu gea 6noka nutaHus), OOWH Unun gBa KOMMNIeKTa
T gns wn3MepeHuss pasHoOCTM TemnepaTyp (nogobpaHHass napa TEepMOMETPOB COMPOTUMBIEHUS
NNaTMHOBbLIX), PYKOBOACTBO MO 3KCnyaTauum, nacnopT.

1.1.3.4 To 3akazy TC mMoxeT kommnnekToBatbCcs ogHuMM [P ¢ MMNynbCHbIM BbIXO4OM, B TOM 4ucCrie
Mrc-1N-n2, pononHutenbHbiM Tl AnNa u3mMepeHuss TemnepaTypbl TEMIIOHOCUTENS, AOMONHUTENbHBIM
komnnektom TI1, ogHuMm, ABymMs, Tpemsa wnu YeTblpbMs npeobpasosatenamu Aasnenuns (M4)
C YHU(PMUMPOBAHHBIM BbIXOAHLIM CUFHANoM MnocTosHHOro Toka — 4-20 MA, 0-20 MA wnim 0-5 MA,
TEPMOMETPOM COMPOTUBIIEHNS AN U3MEPEeHUs TemnepaTypbl HapyXHOro Bo3gyxa, npeobpasoBaTenem
uHTepcpenca RS-485 B RS-232 unu AlMNW-5, agantepom nepudepun All-5, mogemom.

1.1.3.5 B coctaB KM-5 no 3aka3sy BkntovatoTcsi aBTOHOMHble 6nokn ATUB (ATYPB), npucoegmHaemMble
K BblMUCIIUTENbHBIM YCTPOWCTBaM, ANs Npeobpas3oBaHWst M3MEPEHHbLIX 3HAYEeHUA BENWUYMH OOBLEMHOro
(maccoBoro) pacxoga B CTaHOapTHbIE BbIXOAHbIE CUrHAIbI: TOKOBbIe OT 4 Ao 20 MA n/vnn yacTtoTHble oT 10
go 5000 Iy,

1.1.3.6 Mo HopmaTtmBHOMYy AokymeHTy PMI 29-99 «I'CW OCHOBHblE TEPMWHBI U OMNpPeaeneHus»,
COBpPEMEHHbIE TEMMOCYETYMKM, B TOM ymcne n KM-5, onpegensaoTca Kak nameputenbHble CUCTEMBI, KOTOPbIE
no NOCT P 8.596 oTtHocsTca k Bugy VIC-1, T.e. OHM BbIMYCKAOTCA KakK 3aKOHYEHHble M3Oenust u ans ux
YCT@HOBKM Ha MeCcTe JKChryaTaumy [OCTATOMHO YKa3aHUW, COAEpXKalUMXCS B IKCMIyaTauMOHHbIX
OOKyMeHTax.

1.1.3.7 B KM-5 B 3aBUCMMOCTW OT KOMMMEKTALMM BbIAENATCA U3MepuTenbHble KaHanbl (ganee —
kaHanol). Kanan B KM-5 npegctaensietr cobovi (pyHKUMOHANbHO BbIAEMEHHY 4acTb, COCTOSALLYIO M3
N3MePUTENBbHBbIX KOMMOHEHTOB (B TOM 4uCre, CPeacTB W3MepeHWin YTBEepXOEHHbIX TUMos, Tabnuvua 7),
CBA3YIOLUX U BbIYUCTIUTENBHBLIX KOMMNOHEHTOB, KOTOPAs BbIMOMHAET 3aKOHYEHHYIO DYHKLIMIO OT BOCMNPUATUSA
n3mepsiemMon BeNNUYUHbLI (MapameTpa) NoToka cpeabl A0 MonyyYeHus pesyrbTata UsMepeHui.

MpumevyaHue — B KM-5 gna ogHon uamepsieMon Benu4umHbl (0OOBEMHBIV pacxod, Temneparypa,
JaBneHne u T.4.) QYHKUMOHANbHO MOXET ObiTb BbIAENIEHO HECKONbKO KaHaroB, MNO3TOMy Anis
naeHTudrkaumm kaHansl ygobHo nprBA3bIBaTh K 00CNyXnBaembiM TpybonpoBogam.

1.1.3.8 K npoctbim kaHanam no NOCT P 8.596 B KM-5 oTHOCATCS KaHanbl, peanusylolimne npsimbie
n3MepeHns BenuynH (napameTpoB) NOTOKa cpeapl:
e 00BbLEMHOro pacxoga, ¢ npumeHeHuem [PY u TMMC-1M-N2, go aByx, ona TpybonposBoaoB
OnameTpomMm ycrioBHOro npoxoga He 6onee 300 mwm;
e JaBIEHNA U TeMnepaTypbl NOTOKa N3MepsemMor cpedbl, No Kaxaomy TpybonpoBoay (40 YeTbipéx),
roe yCTaHOBIEHbI AaTUYMKN 3TUX NapamMeTpoB, a Takke TeMnepaTypbl HAPY)KHOIO BO34yXa;
¢ BpemeHu HapaboTkm KM-5.
1.1.3.9 K cnoxHbim kaHanam no NOCT P 8.596 B KM-5 oTHOCATCS KaHanbl, peanu3yloline KOCBEHHbIE
N3MepeHns:
e 00bEMa ans kaxgoro TpybonpoBoaa, Ha KoTopbi yctaHoBreH NP3 mnu MO;
® MIIOTHOCTM ANS KaXgoro TpybonpoBoaa, rae YCTaHOBMEHbl AaTyvMKU OaBReHUs wu/unm Temnepa-
Typbl;
® MACCOBOro pacxofa Ans Kaxgoro TpybonpoBoaa, roe M3MepsaTcss 0O6bEMHBIM pacxod, a Takke
JaBneHve n/vnu TemnepaTypa;
e Macchbl Ans Kaxgoro TpybonpoBoaa, rae u3amMepsieTca MacCoBbI PACXOA.
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MpumedyaHune — lNpu HeobxogumocTn kaxabi kaHan KM-5, npocTon nnm cnoXxHbelA, MOXET ObITb
pasdenéH Ha COoCTaBHble YacTu (3NemeHTbl KaHana). OTo AenaeTcs, Hanpumep, Npyv HEBO3MOXXHOCTU
NpoBeAEeHNS KOMMNIIEKTHOW MOBEPKM KaHana. Takme cutyaumm pacCMOTPEHbI B JOKYMEHTE « TennocyYETUYnKM
KM-5. MeTtoguka noepku. MIN 4218-010-42968951-2010».

1.1.3.10 SnekTpunyeckume cxembl nogknodeHns KM-5-b3 npuBeaeHbl B npunoxeHuun H.
1.1.3.11 B coctaB KM-5 no 3aka3y MoryT Bkro4aTbCs nepudepuinHble YCTPOUCTBa (BCMOMOraTenbHble
KoMmnoHeHTbl no TOCT P 8.596) n3 yicna cnegyowux:

e aBTOMAaTMyeckne npeobpasoBatenn uHTepderica AlW-5, pabotatowme 6e3 MCNonb3oBaHUs
crneumnanbHbIX KOMaH YNpaBfeHWss CO CTOPOHbl WuHbl RS-232 komnbioTepa wnu  gpyroro
ycTpouncTtea, ocyulectengwowero cease ¢ KM-5. AlNW-5 nossonsoT BapbMpoBaTb CKOPOCTb
nepegaym nHopmMaumm 1 BbINOMHAET PYHKUMIO PETPAHCALUN MPOTOKOMNOB (h3NYECKOTO YPOBHS
npu opraHuMsauumn cBsaA3W UUPOBLIX YCTPOUCTB € uHTepdencamu RS-485 n Ethernet npwm
HacTpavBaemow CKOpoCTu 0BbMeHa;

e NpeobpasoBartenu MHTepderica RS-485/RS-232, obecneumnBatowme npeobpasoBaHne BbIXOO4HbIX
curHanos KM-5 B kogax RS-485 B curHanel uHtepderica RS-232 BHELIHMX YCTPONCTB;

e yCcTpOMCTBa nepeHoca pdaHHbix YI[, obecneumBatowime KonMpoBaHWE [daHHbIX U3 NaMATH
KM-5 n nepeHoC 3TuX AaHHbIX B MYHKTbI 06paboTky;

e afanTtepbl nepudepun All-5, asnsawoLlimecs yHMBepcarnbHbIMU BCoMoraTenbHbIMU KOMMOHEHTaMu1
KM-5 u BbinonHsiowme cnegywwime cepBucHole GyHKkUMM (6e3 BMeluaTenbcTBa B MNpoOLECC
N3MEpPEHUN N apxuBHble AaHHble KM-5):

— [OucTaHUMoHHoe ynpaeneHne KM-5, B Tom uucrne npu ux paboTte B cocTaBe noKasbHbIX
ceTen (byHKLMKN NynbTa ANCTAaHLUOHHOTO YNpaBneHus);

— pacnevaTka apxuBoB KM-5 Ha pasnuyHbie NpuHTEpPDLI (PYHKUUK agantepa nevatn);

— nepepada wuHpopmaumm ot KM-5 n obpaTHo ¢ npeobpasoBaHMeM €€ n3 cTaHgapTa
uHTepderica RS-232 B ctaHgapT mHTepdenca RS-485 n obpaTHo (pyHKUMM apantepa
cBA3N);

— BHeproHesaBuCUMMbIV cbop Ba3 AaHHbIX, cogepxalmxca B apxmsax KM-5, n nx nepeHoc Ha
NyHKT 06paboTkm nHdopmaunm;

— cbop, HakonneHne n obpaboTka wHdopmauuu, nonydaemon ot KM-5, B TomM uucne
06beAMHEHHBIX B foKarnbHble ceTu (pyHKUMM ceTEBOro NPorpaMMmMpyeEMOro KOHTporsnepa, ¢
BO3MOXXHOCTbH CO34aHMs MPOrpaMMHOro obecneyeHns Nod KOHKPETHbIV 3aKa3);

— MpoBefdeHne TEeCTOBbIX MPOBEPOK (pyHKUuMoHanbHOro coctosHuss KM-5, He cBsizaHHbIX C
onpeaeneHneM HopMUpyeMbIX METPOSOIMYECKMX XapaKTEPUCTHK.

1.1.3.12 B cocTtaB BcrnomoraTtenbHbiX KoMrnoHeHToB KM-5 BxogaT Takke ONokM nUTaHus, KOnMyecTBO
KOTOPbIX 3aBMCUT OT MX TUMa 1 KONMYeCTBa KOMMOHEHTOB, BXOAsALWmMX B coctaB KM-5.

1.1.4 YcTpoucTtBo n paboTa TennocYeéTymnKa

MpuHumMn paboTel nepBuMyHOro npeobpasoBaTtens (gaTtyuka) pacxoga anekrpomarHutHoro [P
Tennocyértymka KM-5 ocHOBaH Ha SIBNeHWUM anekTpoMarHUTHOW MHAyKumu (pucyHok 1). MNpu npoxoxaeHun
3NEKTPONPOBOASLLEN XKNOKOCTU Yepe3 MarHUTHOE Morie B HEW, Kak B ABWXKYLLEMCH NPOBOAHVKE, HABOAUTCA
anekTtpoasmxyLlas cuna (34C), nponopLmoHanbHasi cpeHen CKOPOCTU XKUAKOCTH.

OOC cHumaeTcs AByMsi anekTpodamu, pacrnosioKEHHbIMU OuamMeTparibHO MPOTUBOMOMNOXHO B OOHOM
nonepeyHoM ceyeHun TpyObl NepBMYHOIO nNpeobpasoBaTens 3anoanuuo C €€ BHYTPEHHEN MOBEPXHOCTbLHO.
Cwvrdan ot nepBuYHOro npeobpasoBaTensi IKPaHMPOBAHHLIMU NMPOBOAAMM NOJAETCA Ha BXO 3JIEKTPOHHOIO
©noka, obecneymBaroLLEro ero ganbHenLwyo 0opaboTky.

PucyHok 1 — lMpuHuun paboTkl nepBnYHOro NnpeobpasoBarens
(oatuuka) pacxopa anekrpomarHutHoro ([1P)



13 Tennocyétynk KM-5. Moandumkaumm KM-5-1...KM-5-7. PykoBoACTBO N0 9KcnayaTauum

MepBunyHbIN NpeobpasoBaTtenb [P ¢ ycTaHOBMNEHHBIM HAa HEM 3MEKTPOHHbLIM OrokoM MpeacTaBnseT
cobon wTaTHbIM NnpeobpasoBaTtens pacxoga NP3 u (nnn) o6véma MMC-1-12 .

Tennocuétumkn KM-5-1 — KM-5-4 wumeloT oAMH WMNYNbCHbIA BXOA4 ANd MOAKMHYEHUs
OOMOSTHUTENBHOIO CYETYMKa-pacxogomepa C MMMynbCHbIM BbixogoM (MMPW), a B apxuBax BbligeneHa
ayenka (MHTerpatop Vu) ana 3anucn obbEma TEennoHOCUTENs, NPOLUeALlero vepes OOMNONHUTENbHbIN
pacxogomep. HaunHaa c¢ nporpammHon Bepcum v 02.24 peructpypyeTcss Macca TennoHOCUTEns,
npoweawero Yyepes MNPU.

Tennocuétumkn Bcex Moaudpmkauumin, HauuMHaa ¢ annapaTHo-nporpaMmmHon Bepcun vOb 01.44,
pacnosHalT OTCyTCTBME TenrioHocuTensi B MepBUYHOM npeobpasoBaTene pacxoga. OtcyTcTBME
TENNOHOCUTENST PEMMCTPUPYETCA B apxuBe COObITUIA U uHAMuMpyeTcs Ha Tabno TC B MyHKTE B MEHH
«HanonHeHue Tpyo6». Pacxon 4epe3 [P MOXeT M3MepATbCA Kak B MNPsSIMOM, Tak M B 0OpaTHOM
HanpaBneHusx (peBepc NOTOKa).

1.1.5 Moaudukaumm tennocyétTumnkos KM-5
Tennocuyétuuk moaudumkaummn KM-5-1

K BXoay TC noacoeanHeHa no,u,o6paHHa;| napa niaTtnHoOBbIX T, yCTaHaBlIMBaeMbIX Ha nogarouiem un
O6paTHOM TPYGOI'IpOBO}J,aX CUCTEMBI TENJTOCHA0XEHMS.

Tennosas aHeprua () onpegensieTcs B COOTBETCTBUM C (hOPMYIIOii

O=V-p-(h—hy)),

roe V' — o6bém TennoHocuTens, npoTekwero 4yepes nofarolimii (o6paTHbiil) TpyGonpoBoa 3a Bpems
HabnogeHns;

L — TMNINOTHOCTb TennoHocutens (ceTesoW BOAbI), COOTBETCTBYKOLLAA TemnepaTtype TennoHocuTens
B nogawowem (obpaTtHom) TpybonpoBoae, cornacHo FCCC[ 98-86;
hj;, h; — ynmenbHaa aHTanbnNuA TenmnoHocuTens (CeTeBOW BOAbl), COOTBETCTBEHHO, B MOAAloLEeM W
obpaTtHom TpybonpoBogax, cornacHo FCCC/[ 98-86.

Ona TBCT onpegeneHue TENOBON 3HEPTUN OCYLLIECTBNSAETCA B COOTBETCTBMMU C hOPMYIion

o=V-p-(h,.—h,),

roe V' — o6bém TennoHocuTens, NpoTekllero Yepes TpyGonposon TBCT 3a Bpemsi HabnoaeHns:;
p — NNOTHOCTb, COOTBETCTBYIOLAA TeMnepaType TennoHocuTens B Tpybonposoge TBCT;
Naoge, Ny — yOENbHas 3HTaNbNMS BOAbI, COOTBETCTBEHHO, B TpyBonposoge MBCT u xonogHow Bodbl,
cornacHo FCCC[] 98-86.

OnpepeneHne obbéma usMepsemoi cpeabl V|, npolwenwero yYepes MNP 3a Bpemsa HabnoaeHus,
OCYyLLECTBNSIETCHA B COOTBETCTBUM C hopmynon

V=[G, (n)dr,

rae G, (7)— 3HayeHne 06BEMHOrO pacxoaa B MOMEHT BpEMEHU 7.

Onpepenexne maccosoro pacxoga Gm(7) v maccel namepsiemon cpeabl M OCylecTBseTCs B
COOTBETCTBMU C PopMynamu

G,(7) = p(t,P)-G,(7),

M= j p(t,P)-G, (t)dr.

Tennocuyétumnk mogudukaumum KM-5-2

Tennocuétuuk (T.e. NMP3+BY) ycTaHaBnMBaeTcs Ha nogarwowem Tpybonposoge, a NP3 Ha obpaTtHoM
Tpy6onpoBoge. OnpepeneHve TennoBow 3Hepruv () B Mogudmkaumm KM-5-2  ocyliectensieTcs

B cootBeTcTBUM ¢ popmynor anad KM-5-1. O6bémHbIn M MaccoBbii pacxod, o6béM M Macca
TennoHOCMTENsA N3MepsAITCS B nogatoLem 1 obpatHom TpybonpoBoaax.
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Tennoc4yétumnk mogudumkaumm KM-5-3

Tennocuétumk (MP3+BY) ycTtaHaBnuBaeTca Ha nopgatowiem Tpybonposoge, a [P3 — Ha
noanuToYHOM TpyGonpoBofe. OnpenenexHue TennoBo aHeprum () OCYLLECTBMSIETCA B COOTBETCTBUM C

dhopmynown
Q:I/I'pl.(hl_h2)+l/n'pxe.(h2_hxe)’

roe uHoekcbl 1 M 2 COOTBETCTBYIOT MogarolieMy U obpaTHomy TpyGonposogam, 1 — MnognuMTOYHOMY
TpybonpoBoay, Xe — TpyGonpoBoay XOSIOAHON BOAbI, UCMONb3yeMOM Ans NOANUTKN.

Tennoc4yétunk mogudukaumm KM-5-4; KM-5-7

Tennocuétuuk (MP3+BY) ycTtaHaBnuBaeTcs Ha nogatowem Tpybonposoge, a NP3 — Ha obpaTHOM
Tpy6onposoae. OnpeaeneHve TennoBom aHeprum () OCYLLECTBISIETCA B COOTBETCTBUM C (hOpMYron

o=V,-p-(hy=h,)=V,-p,-(h,—h,),

roe vHaekcol 1 M 2 cooTBETCTBYIOT nogatolemy n obpatHomy TpybonpoBoaaMm, a X8 — NOANUTOYHOMY
TpybonpoBoay XOnoAHoM BOAbI, UCNOMb3YyEeMON AN NOANUTKN.

Tennoc4yétumku mogucpmkaumm KM-5-5 n KM-5-6

ANropuTtMbl  BbIMMCIIEHNST TENMNOBOW 3Heprum u nogkntoveHne TC moamndukauum  KM-5-5 n KM-5-6
npegcraBneHsbl B npunoxeHuu E, nuct 4 n nuct 5.

MporpammHoe obGecrnedeHne TC nos3BonsieT annpokCUMMpoBaTb TabNMUYHO 3afaHHbIe 3HA4YeHUus
NAOTHOCTU M 3HTanbnuu Boabl cornacHo CCCL 98-86 ¢ OTHOCMTENbHOW MNOrpeLlHOCTbi0 He Gonee
+0,05 % B guanasoHe Temnepatyp oT 5 go 200°C wn pasnenun 1 — 20 krc/cm? 1 He Gonee + 0,1 %
B AnanasoHe Temnepatyp ot 0 go 4 °C u gasnenunn 1 — 20 krc/em?.

lMnoTtHoCTb BOAblI B Auana3oHe Temnepatyp oT 0 go 200°C cnabo 3aBucuT oOT AasneHus. [lpu
dukcupoBaHHon Temnepatype (o1 0 go 200 °C) n nameHennn gasnenunsa ot 1 go 20 Krc/cM® MNOTHOCTb
BOAbl M3MeHsieTcsi He bonee yem Ha *+ 0,1 %. Takum oGpas3om, B criydyae BoAgbl YYET [OaBrEHMS
NPaKTUYECKN HE BNUSIET HA TOYHOCTb OMNpeAeneHnst Maccbl M MacCOBOMO pacxona.

Ecnu paBneHne He wu3MmepsieTcsi, K BXOOHbIM KNEMMaM KaHana [aBrieHusl pekoMeHayeTcs
nogcoeamHuts pesnctop R= (1,1 ... 2) kOm. Npn 3aBOACKMX yCTAHOBKax HacTPOeYHbIX KOI(dULMEHTOB
kaHana gasnenus (cm. npunoxexue K) ato cootsetctayeT (4,8 ... 9) Krc/CM? U3BbITOYHOMO AABMEHMUSI.

Ecnu K BbIXOOHbIM KNeMMaMm KaHana gaBrieHus Huvero He noakntoveHo, KM-5 nepengét Ha HuxHee
[oroBopHoe 3HadeHne PpaH (nogpoGHee — cm. nmyHKT 3.5.5). MNpu usrotoBneHnn KM-5 3navenvne PgH
ycTaHaBnueaeTcs B gnanasoxe 1 ... 9 krc/cm?. BenuunHa POH MOXeET GbiTb M3MEHeHa Nonb3oBaTeNiemM 13
MeHIo (CM. nNyHKT 3.5.5).

1.1.6 Pexunmbl paboTbl TENNMOCYETYNKOB

B mogudukaumsix tennocyétumkoB KM-5-4, KM-5-7, KM-5-5 n KM-5-6 pexumbl paboTbl No3BOnstOT
yunTbiBaTb OCOOEHHOCTU W CTPYKTYpY TennonoTtpebrieHnst B OTKPbITbIX CUCTEMax TennocHabXeHus C
Bogopasbopom Ha MBC u3 nogatowiero u/mnn obpaTtHoro Tpybonposoaa. Npu aTom noapasymeBaeTcs, YTo
Ha nopatwuieM TpybonpoBoae ycTtaHoBrneH Tennocuyétuuk (MP3+BY), Ha obpaTtHom — P3O (6e3 BY)
(ocHOBHbIE KaHamnbl M3MepeHust pacxoga), a Ha Tpybonposoge BC — QONOMHUTENbHBLIA PacxXxo4oMep
(BOOOCHETUMK) C MMMNYSTbCHBIM BbIXO4OM.

OnucaHue pexxumoe pabomai

e «OcHoBHOWY (nn_ «3UMA»). Pabotaror u [BC, u otonneHme. [logaya TennoHocutens
ocyulecTengaeTca no npsimon Tpybe, Bo3Bpat — no obpaTHOM.

e «JIETO 1». Pabotaet Tonbko 'BC. lNogaya TennoHocuMTensa ocyLlecTBhAsieTcd no npsmon Tpy6e.
Ob6patHas Tpyba nyctas (IMT), nubo pacxod B HEN paBeH Hyrio.

o «JIETO 2». Pabotaer Ttonbko [BC. [Mogava TennoHocutensa ocyuwlecTBnsaetcs 4epes [1PJ
B obpaTHoM HanpasneHuu (peeepc). MNMpsmas Tpyda nyctas (MT), nnbo pacxon B HEM PaBEH HYItO.

e «JIETO 3». PabotaeT Tonbko NBC. Nogaya TennoHocuTens ocywecTBnsieTcs U no npsimon Tpybe, n
no obpartHon, npuyem vepes NP3 — B HanpaBneHun K noTpedbuTento (peeepc).

e «HetT notoka». B 3TOoM pexume npoucxoaut oOcCTaHOB wuHTerpatopoB M, V u Q OCHOBHbIX
(anekTpomarHuTHbIX) kaHanoB. MHTerpaTtop Tp He OcTaHaBnMBaEeTCS.

o «HewTatHbi». B 3STOM pexume nNpoOMCXOAUT OCTaAHOB HaKOMMeHWs BpemeHu paboTbl U
nHterpatopos M, V 1 Q 0CHOBHbIX (9reKTpOMarHUTHbIX) KaHanos.
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Pexumbl «OcHoBHOMY (Mnn «3UMAY), «NIETO 1», «JIETO 2» n «JIETO 3» 3agatoTcs BPYUHYH U3 MEHIO
TennocuyéTtumka. B pexumax «3UMA», «JIETO 1», «JIETO 2» n «JIETO 3» mnHAMKauus pacxoga, macchbl
n o6bEMma Npom3BoaNTCA cornacHo Tabnuue 8.

TennocyéTynkm MoryT pacnosHaBaTb M nepekmovaTtecs B pexumbl «3VMA» (KM-5 HepeBepcuBHbIN),
«JIETO 1», «JIETO 2» n «JIETO 3» aBTOMaTU4EeCKM, €Cnn n3 MeH 3agaH pexum «ABTO», oTknioveHa
owmnbka «G2<Gmin» 1 ecnu ycnosus, onpeaensiolme HoBbI pexum, ansartca 6onee 60 c.

Pexum «3VMMA» (KM-5 peBepcuBHBIN) BO3MOXEH TOMbKO MpU pyyHOM 3agaHum pexuma «3VMA»
N OTKIOYEHNM OWMOKN «G2<Gminy.

Tabnuya 8
MHavkaums B NyHKTaX MEHHO
Pexnm
Ycnosue "G1” | “G2” [ “M1 (V1) “M2 (V2) “t17 “t2” “t1-12”
«3MAY, G2>Gmin G1 G2 | HapacTaeT | HapacTaeTt t1 t2 t1-t2
KM-5 G2<Gmin n G2aH =0 G1 0 HapacTaeTt HenameHHo | t1 t2 t1-t2
HEepeBepCcUBHLIN | G2<Gmin 1 G2aH =0 G1 G2p0H | HapacTaet HapacTaeTt t1 t2 t1-t2
G2>Gmin G1 G2 | HapacTaeT | HapacTaeT t1 t2 t1-12
«3NMA», |G2|<Gminn G2aH =0 | G1 0 | HapacTaeT | HeusmeHHo | t1 | t2 t1-t2
KM-5 . |G2|<Gminn G2oH =0 | G1 | G2gH| HapacTaeT | HapacTaet t1 t2 t1-t2
PEBEPCUBHBIN -G2>Gmin G1 | -G2 | HapactaeT | y6biBaeT | t1 | t2 t1-t2
«JIETO 1» G1 =0 HapacTaeT| HeusmeHHO | 11 t2 =0
«JIETO 2» G|2- =0 HapacTaeT| HeumsmeHHo | t2 | {2 =0
G1
«NETO 3» +|- | =0 | HapacTaeT| HeusmeHHo | t* | 12 =0
G2|

B pexumbl «HeT notoka» n «HewTaTtHbIi» TC nepexoanT aBTOMaTUYECKM MO KPUTEPUSIM, NPUBEAEHHBIM
B Tabnuuax 9,10,11.

MpnmeyvyaHunsn

1 t* — cpeaHeB3BeLLEHHOE 3Ha4YeHne TemnepaTypbl t* = (11°G1+ 12:G2)/(G1+G2).

2 B 1abnuue 8 He nokasaHbl cnydvau, korga G1 BbIxoouT 3a npedenbl uamepeHuit. OHM nogpobHo
paccmoTpeHbl B PO KM-5, n. «[paBuna 06paboTkn namMepeHHoOro aHadeHns obbémHoro pacxoga Gv1 um
Gv2».

B Ttabmmuax 10,11,12 hrec — oaHTanbnus TennoHocuTens, nogatowerocs B cuctemy [BC,
COOTBETCTBYIOLWAsa Temnepatype trec. Ecnu trBc He namepsieTcs, TO B 3aBUCMMOCTU OT pexuma padoTbl 1
mogenn TC ans pacyéta hrec B kayecTBe trBC MCNOMNb3yrOTCA 3HaYeHMs TemnepaTtyp, NPUMBEAEHHbIE B
Tabnuue 9.

Tabnuuya 9
KM-5-5, KM-5-6
Pexum trec trec
n3mepsieTcs He n3mepsieTcs
«OcHoBHONY trec 1
(«3VIMAY)
«JIETO 1» trec t1
«JIETO 2» trec t2
«JIETO 3» trec t*

OOGpaTtnte BHMMaHue, 4YTO B crny4ae, Korga trec He namepsietcs, y Tennocyétynkos KM-5-5 n KM-5-6 ¢
Bepcuen n/o 2.0 n Bbile B NyHKTe MeH «HacTponkay, «Trec = T1: Bkn (Bblkn)» Heob6xoaMMo BbIOGpaThb
YCTaHOBKY «BKM», a y TennocyétunkoB KM-5-5 n KM-5-6 c Bepcuen n/o Hmxke 2.0 Bmecto TI1 trec
HeobxoaMMO noakunTbL peanctop 50-75 Om.
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C Bepcun MO 2.00 goGaBrneH pexuMm CUHXPOHWU3aLMK UHTerpaTopoB. MogpobHoe onucaHue 3Toro
pexuma npuseneHo B npunoxexHmmn U.
Tab6nuya 10 — Pexumbl paboTbl TennocyéTymka KM-5-4

Kputepuin nepekniodeHns B
pexume «ABTO»: AnropuTM BblMMCNEHUSA TENSIOBOW MOLLHOCTU B KaHanax
MacCOBbIN pacxof yepes N3MepeHUs TeNNoBOWN aHeprum
Pesxum TCnIP3
OcHoBHON KaHan [ononHutenbHbIN
TC MnP3 W=W, W2
OcHoBHOM G1 G2 G1+(h1 -hx) - G2+(h2-hx) -
Jleto-1 G1 O wnu NT G1+(h1 -hx) -
JleTo-2 0 wvnn NT -G2 G2+( h2-hx) —
Jleto-3 G1 -G2 (G1+ G2)+(h*-hx) -
0 0 =0 _
HeT noToka nr 0 =0 -
CM. npumen. 2 0 nr =0 —
nT* nTe =0 -
. -G1 +G2,0, NT - -
HewTaTHbIN 0T Go — —

Tabnuuya 11 — Pexumbl paboTbl Tennocyétymka KM-5-5

Kputepnin nepekntodeHns
B pexume «ABTO»: ANropuTM BbIMUCIIEHWUSI TEMNOBOM MOLLHOCTM B KaHanax
MacCCOBbIN pacxof Jyepes n3mepeHna Tennosown aHeprmn
Pesxum TCn TIP3
TC nea OcHoeHo KaHan [ononHuTenbHbIN
W =W;s W2 = Wrec
3MMA
(OcHOBHOM) G1 G2 G1+(h1 - hx) - G2¢(h2-hx) (G1- G2)+(hrec-hx)
Jleto-1 G1 Ownun MT = WrBc (G1-0)+(hrec-hx)
Jleto-2 Ownun NT -G2 = Wrsc ( 0+ G2)+(hrec-hx)
JleTo-3 G1 -G2 = Wrsc (G1+ G2)+(hrec-hx)
0 0 =0 =0
HeT noToka nT 0 =0 =0
CM. Npumevy. 2 0 naT =0 =0
nr= nr= =0 =0
. -G1 +G2, 0, NT - -
HewTaTHbIN 0.nT G2 - -
Tabnuuya 12 — Pexumbl paboTbl TennocyéTymka KM-5-6
M o . TennoBasi MOLHOCTb B KaHanax uamepeHnss  TennoBoun
acCoBbI pacxof Yepes:
3Heprum
Pexnm
OcHOBHOM kKaHan [ ononHnTEnNbHLIN
e nPs W =Ws W2 = Wrsc
OcHoBHOM G1 G2 G1- (h1 -hx) - G2-(h2-hx) G3:(hrec-hx)
Jleto-1 G1 O wnmn IMT G1:(h1 -hx) =Ws
Jleto-2 0 wvnn NT -G2 G2:( h2-hx) =Ws
JleTo-3 G1 -G2 (G1+ G2)-(h*-hx) =Wy
0 0 =0 =
HeT noToka nT 0 =0 =
CM. npumeu. 2 0 nT =0 =
nT* nT* =0 =
N -G1 +G2, 0, MNT - -
HewTaTtHbIn 0.nT G2 — -

MpumeyvaHns

1 B tabnumuax 10-12 TC BknoyaeT B cebs cnegytowme komnnektytowme: NP3 (1.e. MNP + 3Bb) n BY.
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20o Bepcuun 2.06 npu  OOHOBPEMEHHOM  OOHAapyXeHUW  OTCYTCTBUS  TEMNIOHOCUTENS
B NpeobpasoBatensx pacxoga KM u NP3 Ttennocuétunkn moamdukaumn KM-5-4, KM-5-7, KM-5-5 un
KM-5-6 nepexogunu B pexmm «HewTaTHbIny. HaumHasa ¢ Bepcum 2.07 peakumst Ha OQHOBPEMEHHOE
onycTolweHne TpybonpoBOAOB MOXET HacTpamBaTbCs CaMUM MONb30OBaTeremM B MeHW «HacTporika»
(TpeTbsa cTpoka MeH), B nyHkTe «[llycT. — HewTaTHbIN (HEeT noToka)». B Tabnmuax 10-12 nokasaHa
peakuus TennoCcYETYMKOB Npu HacTponke «IycT. — HeT noTokay.

1.2 OnucaHue cocTaBHbIX YacTeul TenJNocYeTUYMKa
1.2.1 OnucaHue 3NeKTPOHHOro 6roka

OneKTPOHHbIN BIoK NpeacTaBnseT co60oM NPOMBILLNEHHbIN KOHTPONNEP C Pe3naAeHTHbIM MPOrpaMMHbIM
obecrneveHnem. 3B KOHCTPYKTMBHO BbINOMIHEH B MbIfIEBNAro3alUMLLIEHHOM Kopnyce, pasMeLLEHHOM
HenocpeacTBEHHO Ha MepBUYHOM npeobpasoartene pacxopja. K Ob nogkniouaetca oguH NP3, gga TI,
ogvH TIl Ana um3MmepeHus TemnepaTypbl OKpyXallwero BO3dyxXa W A0 ABYX AATYMKOB [AaBreHus.
ONEKTPOHHbIM BNOK BLINOMHAET U3MepeHne, oundpoBKy U NocrneayoLyo obpaboTky BbIXOOHbLIX CUrHaNoB
AaTyYNKOB pacxopa, TeMnepaTtypbl U AaBNeHUs TennoHOCUTENS.

BbluncneHHble napameTpbl TENOHOCUTENS MOMyT ObITb NepedaHbl B eguHuuax nameperus (t/d, klla,
°C ...) Ha nepcoHanbHbii komnbtoTep (1K), nMbo B MHOpPMaLMOHHYO ceTb No uHTepderncy RS-485.
OB npegHasHayeH Tawkke ANA  OPMMPOBAHUSA NUTAIOWEro HanpshkeHWs KaTywek BO3byxaeHus
aneKTpoMarHMTHoro npeobpasoBaTens pacxofa, ctabunmanpoBaHHoro Toka ans Tl n HanpskeHns NuTaHus
0aTYNKOB AaBneHus.

Ha nepegHen naHenu anekTpoHHOro 6roka pasmelleHbl MHAMKATOP M YeTbipe KHOMKU yrnpaBneHus
(pncyHoK 2).

114 105

).

KM-5

TErOCUET

105

Ommesa Cucrema  Beon -+

@I®®]®

PucyHok 2 — BHelwHu BUA, rabapuTHbIE M YCTAHOBOYHLIE pa3mepbl 3NeKTPOHHOro 6noka KM-5

MoaknoyeHne BHELWHUX Lenen nepBuyHblX TI1, gaBneHus, 6NOKOB NUTaHMA U Ap. OCYLLEeCTBNSAETCH C
NMOMOLLIbIO MNAaTdOPMbl NMOAKMIOYEHUS, 3aKPENNEHHOW Ha 3agHen YacTu Kopryca 3reKkTpoHHoro 6noka (cm.
npunoxenne M). Kabenu BHeWwHWX CBsA3eM nonagalT BO BHYTPEHHU OOBEM nnaTdopmbl Yepes
repmeTusnpyowme kabenbHble BBoAbl. [NpoBoaa kabenen nogknoyaTes K nnate nnatopMbl C MOMOLLBIO
KNeMMHbIX 32>KMMOB B COOTBETCTBUMN CO CXEMaMU COOTBETCTBYIOLLIMX UCMOMNHEHMI (CM. npunoxeHue H).

Ha nnate nnaTtdopmbl pacnonoxeHsl nepekntodarenn SW1 n SW2 Ha 4eTbipe HanpaBneHns Kaxkabli.
SW1 nosBondeT ycTaHaBnuBaTb B nonoxeHve Bkn. wnu Bbikn. nepeknioyatens «EP» gna cHATus
annapaTHOW 3aluThbl 3anucu napameTpoB Npubopa Bo BHyTpeHHow namats EEPROM, a Takke nogkniovaTb
BHYTPEHHME PE3UCTOPbLI-MMUTaATOPbI MNEPBUYHBLIX TEPMOMETPOB conpoTuereHus T3 v gasneHua P1 n P2.
SW2 nosBonser nogknovaTtb U OTKIIHOYaTb TEPMUHATOPbLI COrNacoBaHns K NMHUAM cBssn RS-485 Slave A1,
B1 n Master A2, B2. lNnata nnatdopMbl COeAMHAETCS C NIaTon SNIEKTPOHHOrO 6/10Ka C MOMOLLIbHO MITOCKOro
wnendga.

[Ona opraHuMsauumn yyéta pacxoga no BTOpoMy TpybonpoBoay W TEMMOBOro yy4éTta B OTKPbITbIX
cuctemMax TennocHabxeHusa y noTpebuTens M Ha MCTOYHMKE TennoTbl NpeaycMoTpeHa moaudukaums
anekTpoHHoro 6noka, paboTatowian coBmectHo ¢ b TC B pexume npeobpasoBaTterns NEPBUYHbIX CUTHANOB
(MP3). 3aeck NP3 BbINONHAET n3MepeHne, OLMGPOBKY 1 NpeaBapuTeNbHY0 06paboTKy curHanoB gartymka
pacxofa, 0O ABYX AaTYMKOB [aBfeHus U ABYX OAaTYMKOB TemnepaTtypbl TenrnoHocutens. BbluucneHHble
BEMWYMHBbI U CcrnyxebHble coobuweHns (MHdopmaums ob owmbkax, cbosx, HewTaTHbIX CUTyaumsix u T.n.)
nepepatotcs B b TC no uHtepdpericy RS-485.

B tennocuyétumkax KM-5-2, KM-5-3, KM-5-4, KM-5-7 KM-5-5 n KM-5-6 oguH 13 3neKTpOHHbIX GnoKoB
BbINOSTHEH B Moandmkauum MP3.
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1.2.2 TepmMomeTpbl CONPOTUBIIEHUA

1.2.2.1 MNMpumeHdemble B KM-5 TtepmomeTpbl conpotusnenns TIM n ux komnnektol KT umetoT
YTBEPXKOEHHbIE TUMbI CPEACTB M3MEpEeHW, ykasaHHble B Tabnuue 7. Ona KM-5 pekomeHgyembin Tun
TepmomeTpoB — TC-b, a komnnektoB — KTC-b.

1.2.2.2 lna KoMMepyecKkoro y4éta Maccbl (06bEma) TennoHocuTens B COOTBETCTBUM C TpeboBaHUsIMM
«lMpaBun y4éta TEnNnoBOW 3HEPrMM W TennoHocuTensy» npumeHsalTca Tonbko Tl knacca A no
FOCT P 8.625.

1.2.2.3 Ona nosblweHus ypobctBa w  6esonacHocTM  npuMeHeHust Tl Ha uamepuTenbHbIX
TpybonpoBodax WMCMNOMb3ylTCH 3alUMTHbIE TUNb3bl, KOHCTPYKLUMU KOTOPbIX COOTBETCTBYIOT TpeboBaHusiM
FTOCTP EH 1434.

1.2.2.4 WraTtHble 3awmTHble runb3bl Ana TI1, npymeHaemble B coctaBe KM-5 BkroyaloTca B KOMMMEKT
noctaekm KM-5. lNpumeHeHue HelTaTHbIX MT1Nb3 HE peKoMeHayeTCs.

1.2.2.5 Heobxoanmble ceegeHus o TepmomeTtpax TC-b npuegeHsl B npunoxexun I

1.2.3 latunkn paBneHus

1.2.3.1 MNOTHOCTb M3MepPSIEMON XnAKoCcTN ¢ nomowbio KM-5, kak npaBuno, oyeHb cnabo 3aBuCuT OT
Aasrnenus. [1oaToMy namepeHve gaBneHns Ans 60NbLIMHCTBA TEXHUYECKNX XUAKOCTEN aKTyanbHO Mvb B
crny4dae ero TEXHOMNOrMYecKoro y4€Ta, Kak npaBuro, He CBA3aHHOro ¢ obecneyeHnemM TOYHOCTU U3MEPEHMN,
HanpuMmep, B cucTeMax Tenso- U BoAoCHabXeHWs ana KoHTponda obecneyeHus noTpebHoro Hanopa. B
coctaB KM-5 npeobpasoBatenu (gatumkun) gaBneHWst BKIIOYAOTCA NO 3akasy, a UX TuMnbl BbibupatoTcsa no
Tabnuue 7.

1.2.3.2 lMpun oTCyTCTBMM HEOBXOOAMMOCTM BKIOYEHMA OATYMKOB gaeneHus B coctaB KM-5 paBnenue
3apaeTcs B BUAE A0rOBOPHbIX KOHCTAHT NO CPEAHUM CTaTUCTUYECKUM 3HAYEHUAM, NONYyYEHHbIM C NOMOLLbIO
TEXHOJMOMMYECKMX CPEeACTB U3MEPEHUI UM NHAMKATOPOB, a TakkKe C MOMOLLBIO BKITHOYEHUS MMUTALMOHHBIX
pesuctopoB P1 1 P2 Ha nnaTtopme noaknoveHus.

1.2.4 MapkunpoBKa n nnomounpoBaHue

1.2.4.1 MapkupoBka TeNnoC4YETYNKOB COOTBETCTBYET 4epTexam npeanpusatus-u3rotoButens wu
FOCT 26828-86.
1.2.4.2 MapKkupoBKa COXpaHsieTCsl B Te4eHMEe BCEr0 CpoKa Cry0bl TENNOCYETUMKOB.
1.2.4.3 Ha kopnyce TennocyYéTynka ykpenneHa nacnoptHasi Tabnmyka, Ha KOTOPON yKa3biBaeTCs:
® TOBAapHbIV 3HAK NPeanpusTUA-U3roToBUTENS;
¢ NopsAkoBbIN HoMep P no cucteme Hymepauum NPeanpUSTUA-U3roToBUTENS;
¢ ycrioBHoe Aasrnenue (Py), Mla;
e JnanasoH Temnepartyp, °C;
e ocriegHue ase undpbl roga BbIMycKa;
® 3HaK yTBEpXaeHusa tmna cpegcrea namepenuin no MNP 50.2.009-94;
e CTpenka, ykasblBaoLlas HarnpaBneHne noToka.

Honyckaetcs nsobpakeHne CTpenku, ykasblBaloLley HanpaBfieHne NoToka, HAaHOCUMTb Ha OTAENbHYI0
Tabnuyky, BbIMNOMNHATL rpaBMpoBaHueM, NMBo NUTbEM Ha Kopnyce NepBMYHOro npeobpasoBaTtens pacxoaa.
1.2.4.4 Ha kopnyce 6roka nutaHus (BI1) ykpenneHa nacnoptHas Tabnuyka, Ha KOTOPOW yKa3blBaeTCs:
e TOBaPHbIM 3HaK NPeAnpUATUS-U3roTOBUTENS;
¢ NopsAKoBbIN HoMep Bl no cucteme Hymepaumm NpeanpUATUA-U3roToBUTENS;
e HanpsbkeHue, B, n yactoTa, ', Toka NUTaHus;
e nocrnegHune ase undpbl roga Bbinycka.
1.2.4.5 Ha ynakoBke NpUKpensieH apsblK, COAepXalluin creaylme CBeaeHns:
® TOBApPHbIV 3HAK NPeanpUATUA-U3roToBUTENS;
® HaVMeHOBaHWe 1 ycrioBHoe 0b03HavYeHve nsgenus.
1.2.4.6 Kopnyc aneKkTpoHHOro 6roka nmeeT npucnocobnexHve ans ninoMoMpoBaHnst U KNENMEHHSI.
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2 NCNOJIb3OBAHUE MO HA3SHAYEHUIO

2.1 3KcnnyatauyuoHHble orpaHnyeHusa KM-5
(YcnoBusa BbINOSIHEHUSA U3MEPEHUN)

2.1.1 YpenbHasa anekTpuyeckass NpoOBOAMMOCTb M3MEPSEMOW cpefbl B LUTAaTHOM pexume OOrkKHa
HaxoauTbCs B npeaenax oT 107 4o 10 Cm/M. Bbixop 3a ykasaHHbIe Npefenbl He JOnyCKaeTCs.

2.1.2 Mpwn akcnnyataumm KM-5 pgormkHbl cobnogatbesi TpeboBaHMsl K napameTpam OKpYXKakoLero
BO3yXa, YKa3aHHbIE:

® [10 TeMnepartype Bo3ayxa, okpyxatowero KomnoHeHTsl KM-5 — B Tabnuue 4;
 [10 BMaXXHOCTW BO34yXa, OKpy>KatoLLero komnoHeHTel KM-5 — B Tabnuue 5.

Bbixog napameTpoB 3a yka3aHHble AMana3oHbl 3HAYEHWI HE AOMYyCKaeTCs.

2.1.3 V36bITOYHOE OaBneHWe U3MepsSieMOW cpedbl B LUTATHOM pexume OOMKHO OblTb He Oonee
1,6 (2,5) MlMa. N'vgpaBnnyeckre ygapbl He JOMYCKalOTCS.

2.1.4 Temnepatypa M3MepsieMOoK cpefbl B LUTAaTHOM pexume gormkHa ObiTb He 6onee 150 °C.

2.1.5 KM-5 moryT ycTaHaBnuBaTbCs B MecTax, NoAgBep>XeHHbIX BUOpaumm ¢ YactoTon He bonee 55 Ny
n amnnutygon He ©Gornee 0,075 MM, 4TO COOTBETCTBYET TWUMOBOMY pPas3MELLEHMIO Ha MPOMbILLIIEHHbIX
npegnpustusx. MNMpu NpeBbIEHUN YKa3aHHbIX 3HAYeHUW OOMKEeH BBOAWUTLCH OOMONHUTENbLHBLIN Kpenéx
NPo6NeMHbIX MECT K MACCUBHbIM HEMOABWXHbLIM NpegMeTaMm.

2.1.6 Ecnn npu rugpaBnuyeckoM yaape MNOBpeXxAdalTCs AaTuvMku AaBreHust u/unuv TemnepaTtypbl
(BMecTe ¢ runb3ammn), To OHW noanexat 3ameHe. NoBepka KM-5 B aToM cnydae npoBoAUTCS MO peLUeHnto
Haa30pHbIX OPraHoB.

2.1.7 TpybonpoBogbl C TEMIOHOCUTENEM [AOMKHbl ObiTb TEMNOW30IMPOBaHbI B COOTBETCTBUM C
TpeboBaHunsimm CH u M 41-03-2003 «Tennosas nsonsaums obopyaoBaH1s n TpybonpoBOaOBY.

2.2 NoprotoBka KM-5 kK ucnonb3oBaHuio
2.2.1 Mepbl 6e3onacHOCTU NpPU NOAroTOBKEe K UCMONb30BaHUIO

Mpun moHTaxe KM-5 Heob6xoaumo BbIMOMHATL criegytowime TpedoBaHmus:

2.2.1.1 He ponyckaeTcs oTcoeauHATb nnaTdopmy nogknioveHmns KM-5 npu BKMIOYEHHOM NUTaHUN.

2.2.1.2 He ponyckaeTtcsa Ha Bcex aTanax pabotbl ¢ KM-5 kacaTbcsa pykamu SneKkTpofoB NepBUYHONO
npeobpasoBatensa (qaTymka) pacxoga.

2.2.1.3 Tpu npoBegeHUn 3NeKTpoCcBapoUHbIX paboT KOpnyc AaTyMKka pacxoda Hemnb3s NPUMEHSITb B
KayecTBe MOHTaXHOro npucnocobnexus. [1na aTux uenen AOmKeH NCNonb3oBaThCs rabapuTHbIN UMUTATOP.

2.2.1.4 3kpaHbl NUHUM CBA3W [OIDKHbI MOAKNIOYalOTCH TOonMbko K knemMme GnRS  nnatdopmbl
NOAKITIOYEHNS N HE UMETb KOHTaKTOB ¢ koprnycom KM-5.

2.2.1.5 OkpaHbl curHaneHbix kabenen TIT [OMMKHBI MOAKMNOYATLCA TOMbKO K knemMmam  «Gnd»
nnaTgopmM NOAKMOYEHNS U HE OOITKHbI UMETb KOHTAKTOB C MeTannmMyecknmu getansamu.

2.21.6 Knemmy  «Gna» nnatopmbl  NOAKIHOYEHMUS Hernb3si  COedMHSATb HU C KOPMYyCOM,
HW C 3a3eMJIEHMEM.

2.2.1.7 Knemma 3asemneHuss ©OnokoB nutaHusa (Hanpumep, blMu-3B) pgomkHa 6biTb  HagEXHO
COeJMHEHA C KNeMMOW 3a3eMIeHns MOHTaXHOro Lwkada.

2.2.1.8 Henb3s KOPOTKO 3aMblkaTb BbIXOAHbLIE MPOBOAA CMOHTUPOBAHHbBIX AAaTYMKOB AABMEHUS — 3TO
MOXeT BbIBECTU MX U3 CTPOS.

2.2.2 NMopgrotoBka kK MoHTaxy KM-5 u ero coctaBHbIX YacTemn.
O6Lwue TpeboBaHUA

2.2.2.1 KomnoHeHTbl KM-5 npu nonyyeHun notpedbutenem JOSMKHbI ObITb pacnakoBaHbl. PacnakoBka
KM-5 npoBogutcs ¢ y4€TOM CrieaytoLLmMx pekoMeHaaumi:
® MPOBEPKY COXPaHHOCTU TpaHcnopTHown Tapbl KM-5 HeobxoomMmo npoBecTu cpasy Mo MnonydeHuu,
WHaye ByaeT CNoXHO NpeabsBNATb NPETEeH3UN K BO3MOXHbBIM AedekTam, nonyyeHHsim KM-5 npu
TpaHCnopTUpoBaHuu;
® B 3MMHEE BpeMs! BCKpPbITUE Tapbl MOXHO NPOBOAUTL TOSBKO MOCIE BbIAEPXKKN B TeYeHne 24 yacos
B TENIOM MOMELLEHUY;
e [TOCIe BCKPbITUS YMakoBKM Heobxoaumo npoBeputb KomnnekTtHocTb KM-5 cormacHo nacnopty
n/unun ynakoBOYHOMY FUCTY;
e rlocrie MNpOBEPKU KOMMIEKTHOCTM KOMMOHEHTbI KM-5 aomkHbl ObiTb 0CBOOOXAEHBI OT YNaKOBKN U
NPOTEPTbI CYXMM MrPOCKONUYHLIM MaTepmanom.
2.2.2.2 lMepen moHTaxxom KM-5 npou3BoguTcs npoBepka BO3MOXHOCTU BbINOMHEHUs paboT u
cobnoaeHNst OCHOBHbBIX TPEBOBaHWI NO CReayoLwmMM NO3nNLMSAM:
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e OLlEeHMBaEeTCH AOCTAaTOYHOCTb CBOOOAHOIO NpocTpaHcTBa Hag TpybonpoBogoM v BOKPYr HEro Ans
MOHTa)a npeobpasoBaTenen pacxona, yuntoiBasa nx rabaputHele pasmepsl (NpunoxexHue B);

e onpegensieTca NPOTSHXKEHHOCTb MPSMOSIMHENHbIX Yy4YacTKoB TpybonposBoda A0 WM nocne Mecrta
yctaHoBku NP. Onsa NP3 knaccos TovyHocTM B n C HauMmeHbluve AnnvHbl NPSAMOSIMHENHbIX Y4aCTKOB
TpybonpoBoaa [0 AaTyvka pacxoga W nocne AaT4MKOB pacxoda OOMKHbl ObiTe He meHee 3 DN u
1 DN cootBeTcTBeHHO. Ecnu NP3 BbINOMHEHBI NO Kraccy To4HocTh A (Tabnuua 3), To B KOMMNEKT
BKITHOYAKTCA LUTaTHbIE MPSIMOSIMHENHbIE yyYacTku TpybonposogoB anvHon nate DN u Tpu DN
COOTBETCTBEHHO A0 M nocne [P. pagynpoBka n nosepka NP3 npoBoguTtca B cbope ¢ aTumm
yyacTkamu, ¢ nocrnenyroLLen yCTaHOBKOM ux 6e3 AeMoHTaXa Ha MecTo aKcnyaTaumm.

3 MOHTAX U PABOTA KM-5

31 YcTtaHOBKa TennocYéT4mKka
3.1.1 YcTtaHOBKa nepBUYHOro npeobpasoBaTens (gaTtumka) pacxoga
3.1.1.1 Mpu BbIOOPE MecTa Bpe3kM B TpybonpoBoabl npeobpas3oBaTeneit (4aT4MKOB) pacxoga
HeOoOXOAMMO yuNTbIBaThb CreayoLme OCHOBHbIE TpeboBaHMA (KpOMe AMNVH NPSAMOSTMHENHbIX Y4ACTKOB):
e natumkm pacxoga NP3 cnegyeT MOHTMpPOBaTb Ha TPYOONPOBOA: rOPU3OHTArbHBINA, BEPTUKASbHbIN
WUIM HaKIOHHLIN (HO TONIbKO Ha BOCXOASLLEM Yy4acTke) Mpu YCINOBUMM, YTO BeCb O0OBEM TpyObl
nepBMYHOro npeobpasoBaTens B paboumnx yCnoBusix 3anosIHEH N3MepsaemMon cpeaon (pUcyHok 3), a
NVHUA 3NEKTPOA0B NepBUYHOro NpeobpasoBaTens ropusoHTansHa (PUCYHOK 4).
¢ B MecTe ycTaHoBkM NP B TpybonpoBoae He JOSMKEH CKannmBaTbCs BO3OYX;
® U3MepuTenbHble ceveHus, rae BpesatoTtcsa NP, He JOMMKHbI HAXOOAUTLCA B CaMOW BbICOKOW TOYKe
TpybonpoBoaa, Ha HUCXOASALWMX yyYacTkax M BOMM3N OTKPLITOrO KoHua TpybonpoBoga. Ha Takux
yyacTkax [OMyCKaeTCd OCYLeCTBNATb MOHTaX TOMbKO B Cry4yasx, KOrga rapaHTupoBaHO
OTCyTCTBME 00pa3oBaHMsA Ny3blpen Bo3ayxa B TpybonpoBoae;
o [P pekomeHOyeTCss MOHTMPOBATb Ha HWXHEM, MO0 BOCXOAdALEeM y4yacTkax Tpybonposoaa, rae
HavMeHee BEPOSTHO CKannuBaHWe 3HaYUTENbHbIX N0 06BEMY BO3OYLUHbIX MYy3blpen.
B03MOXHO OTKMOHEHWE OCK 3NEKTPOAOB OT TFOPWU3OHTaNbHOW NMHUM B Clyvae rapaHTUpOBaHHOMO
UCKIMoYeHs 00pa3oBaHMs Ta3oBOW MNPOCMOWKKM BONM3M 3MeKTpodoB, KOTOpask MOXET MNpensTCTBoBaTb
HopmarbHol paboTe npunbopa.

PucyHok 3 — BapuaHTbl yCTaHOBKM NepBMYHOro npeobpasosaTens (4atymka) pacxoga
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X = X — ock aNeKTpOOoB

PucyHok 4— OpueHTauus nepB1M4HOro npeobpasoBaTtens (gatymka) pacxoga
OTHOCUTESBHO NPOAOSBLHOM OCK

BO3MOXHO OTKNIOHEHME OCKM 3MEKTPOAOB OT TFOPWU3OHTANbHOW NUHMKM B Criydae rapaHTUPOBaHHOMO
UCKMNoYeHnst 06pa3oBaHMs Ta3oBOW MNPOCMOWKKM BONM3M 3nMeKTpodoB, KOTopas MOXeT MNpensiTcTBoBaTb
HopMarnbHol paboTte npmbopa.

MoHTax nepBryHOro npeobpasoBatens 6ecdnaHLEBON KOHCTPYKLMN MPON3BOANTE C MOMOLLBIO LLMUITEK.
Mpn cnaHueBom nNpucoeguHeHun npeobpasoBaTenernt pacxoga draHubl TpybonpoBoooB NPy MOHTaXe
nepBUYHOro NpeobpasoBaTerns AOMMKHbI ObITb COOCHbLI M NOCKONapannenbHbl Apyr Apyry.

MakcmMmanbHO [OoMnycTUMOE OTKIMOHeHWe dnaHueB TpybonpoBoda OT napasfenbHOCTU He [OOJPKHO
npesbiwaTtb Lmax - Lmin < 0,5 MM (pncyHok 5).

3aTsHKKy LUNUIEK M raek, Kpensiwmx NepBUYHbIN npeobpasoBaTtenb Ha TpybonpoBoAe, NPOWM3BOAUTH
paBHOMEPHO B MOPSAKe, YKa3aHHOM Ha PUCYHKE 6, OCYLLEeCTBMss 3a MepBbl NPOXO4 3aTsPKKY KPYTALMUM
momeHToM 0,5 Mkp, 3a BTOopou npoxog — 0,8 Mkp u 3a Tpetuni npoxog — 1,0 Mkp.

3HaueHunsa Mkp npueefeHbl B Tabnuvue 13.

PucyHok 5 — MakcumarbHO JonycTUMOe OTKIOHeHWe doriaHueB Tpybonposoaa OT naparnnesisHoCTy
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om DN15 go DNSO om DN65 go DN150

DN200 DN300

PricyHok 6 — lNopsigok 3aTsKKK raek Npu ycTaHoBKe NpeobpasoBaTens

Tabnuuya 13

DN MakcumanbHbIR KpYTALLMA MOMEHT, Mg,

Krc+M H+m

15, 20, 25 3 294

32, 40, 50, 65, 80 7,7 75

100 15 147

150, 200 26 255

300 38 372

MoHTax nepBu4YHOro npeobpasoBatens ¢ dnaHuamMmu NPou3BOAUTbL C NMOMOLLbI CTaHAApPTHbLIX 6onToB
Mnraek, COOTBETCTBYWOLMX dnaHuam TpybonpoBoga M nepBuYHOro npeobpasoBaTtens. @naHubl
TpybonpoBoga fomkHbl cootBeTcTBoBaThL TOCT 12820-80.

OnameTp TpybonpoBoaa fomkeH cooteeTcTBoBaTh DN nepBmyHOro npeobpasoBaTens.

[onyckaeTca ycTaHOBKa MepBUMYHOro npeobpasoBartens Ha TpybonpoBoAe C MEHbLUMM MK OoMnbLUUM
OMaMeTpoM C NCMONb30BaHMEM KOHLEHTpuYeckmx nepexogoB no FOCT 17378-83. Npwu ycTaHoOBKe cneagute,
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yTOObl CTpenka Ha Kopryce MNepBUMYHOIO npeobpasoBaTens coBnagana C HafnpaBleHWEM [OBWKEHUS
n3mepsieMon cpeabl B TpybonpoBoae.

lMpu nogaye >XMOKOCTM BBEPX Haurydllee 3anosyiHeHMe BCero cedveHumss Tpybbl obecneunBaeTca npu
BEPTUKANbLHOM MOMOXEHUN nNepBUYHOrO npeobpasoBaTtens. [lpy BO3MOXHOCTM BbiMageHWs ocagka
13 n3MepsaemMon cpebl NepBUYHbIN NpeobpasoBaTenb Takke AOMKEH YCTaHaBNUBaTLCS BEPTUKATTBHO.

B cnyyae ropmsoHTanbHOMW YCTaHOBKM pEKOMEHAYETCHA pasmellaTb MNepBUYHbIN npeobpasoBaTenb
B Hanbonee HU3KOM UMW HAKMOHHOW YacTu TpybonpoBoda (PUCYHOK 7), rae ceyeHune TpyObl NepBUYHOrO
npeobpasoBatens 6yaeT 3anonHEHO XUOKOCTbIO.

HanpaeneHnue )
noTtoka b

HanpaeneHnue
noToka 4

PucyHok 7— PekomeH0BaHHOE pa3mMellieHre NepBuYHbIX NpeobpasoBaTenei
Ha ropM3oHTanbHOM TpybonpoBoae

CnegyeT umeTb B Buay, YTO NepBuYHbI npeobpasoBaTtens OydeT gaBaTb curHan pacxoga w npwu
He3anoNHEHHOM CeYeHWM, eCn YPOBEHb >XWAKOCTW AOCTAaTOMEH Ans MNOAAepXaHWs KOHTakTa Mmexay
3MeKTpoAamMu, OOHaKo YacTuyHoe 3anofHeHue Tpybbl nepeuyHOrO npeobpasosatens OyaeT BHOCUTH
B M3MEPEHNs 3HaunTenbHylo owmnbky. B aToM cnyyae HeobxoAMMO nepenTn K BepTUKanbHOW YCTaHOBKe
nepBuYHOro npeobpasoBartensi.

CurHan nepsuyHoro npeobpasoBaTens nponopuuoHaneH nonHoMy obbEMHOMY pacxody MsMepsiemon
cpefbl, BKIOYas BO3MOXHble My3blpbkM rasa M TBEpAble 4YacTuubl; NO3TOMY NPW Hanuyuum BO3Qyxa
B TpybonpoBoae pekoMeHAyeTCs yCTaHaBnuBaTb MEepBUYHbIN NpeobpasoBaTernib MO CXxeme, NpUBEAEeHHOWN
Ha pucyHke 8.

Bosayx

HanpasneHue — imbﬂ]
noToka |

Bosayx

HanpasneHne [
noToka

PucyHok 8 — YcTaHoBKa nepBUYHOrO npeobpasoBaTtens pacxoda npu Hanuuum B TpyGonpoBoae Bo3ayxa

Mpn BO3MOXHOW BMBpaumn TpybonpoBoga B AuMana3oHe 4YacTtoT M amMruTyd  (YyCKOpeHun),
NpeBbIWALWNX OOoMyCKaemble Afs MCMNOMHEHUs TennocdEéTyMka 3HaveHud, TpybonposBog OO M nocre
nepBMYHOro NpeobpasoBaTens AOMKEH ONMpaTbCs HAa HENOABUXHOE OCHOBaHME.

Mepen MOHTaXOM MepBUMYHOrO npeobpasoBatens Ha dnaHuax Tpybonposoga HeobxoaMMo
3admkcupoBaTtb Npoknagkn (CM. pUCYHOK 9) BOAOCTOMKUM Krneem. ITO MOo3BONUT m3bexaTb BO3MOXHbIX
CMeLLleHWIA NPOKIagoK BO BPEMsi MOHTaxa.
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lMpn MOHTaXe NepBMYHOrO MNpeobpasoBaTens HEOOXOAMMO 3NEKTPUYECKN COEAMHUTb ero dgnaHubl
mMexgy cobow, a Takke Kaxabl ero griaHel, ¢ COOTBETCTBYHLIMM OTBETHbIM dhnaHuem TpybornpoBoga
(pncyHok 9).

B cnyyae HeygobHoro ans HabnogeHns pacnosnoXeHns NaHeny TeNoc4YETYMKa AOMyCKaeTCa pa3BopoT
Ha 180 ° aneKkTpoHHOro 6510ka OTHOCMTENBHO MEPBUYHOrO NpeobpasoBatend. [ns passopota HeOOXx04MMO
CHATb ABa OonTa KpenneHus KpPOHLUTEeWHa 3NeKTpoHHOro 6noka K nepBu4HOMY npeobpasoBaTtento.
Mpouenypa [OMKHaA BLINOMHATLCA aKKypaTHO, 4ToObl He noBpeauTb Kabenb CBS3M MEPBUYHOIO
npeobpasoBaTtens C areKTPOHHLIM BIOKOM, PacnoONOXEeHHbIN B KPOHLWITENHe KpenneHus. NMocne passopoTa
ANEKTPOHHOro 6rioka 60NThl KPENNEHNst 4OMKHbI ObITb HAOEXHO 3aTSAHYThHI.

T

\J

3awuTHoE KonbLuo Mpoknaaka

PucyHok 9 — MoHTax nepsuyHoro npeobpasosartens
3.1.2 TMoprorToBka K ucnonb3oBaHuio B KM-5 gatuMkoB gaBneHns v TepMOMETPOB

3.1.2.1 TlMorpyxaembie 4actn T (KTI) ycTtaHaBnuBalT NpeMMyLLECTBEHHO B 3allMTHblE MMIb3bl,
KoTopble KpensiTca Ha TpybonpoBogax ¢ nomMoLlbio 600biwwek. LLTaTHble rmnb3bl u 606LILLKK BKIOYATCA B
KomnnekT noctaskm KM-5.

3.1.2.2 TepmMOMEeTpbl MOAKMIOYAOTCA K 3MEKTPOHHbIM Ornokam npeobpasoBatenen pacxoga [MNP3.
3aBoackue Homepa Tl gomkHbI COOTBETCTBOBaTb HOMEPaM, Yka3aHHbIM B nacrnopte KM-5.

3.1.2.3 OcobeHHOoCT MoOHTaxa Tl Ha u3MepuTenbHbIX YydacTkax TPyOonpoBOOOB MOKa3aHbl B
npunoxexun I.

3.1.2.4 Tlpu MOHTaXe OaTYMKOB OABMEHMS Ha U3MEPUTENbHBLIX yyacTkax TpybonpoBOoOoOB AOMMKHbI
cobntogaTbea cnegytowme TpeboBaHus:

® pEKOMeHAYEMbIE CXEMbl MPUCOEANHEHUS AATYMKOB AaBMEHMS HA MU3MEPUTENbLHOM TpybGonpoBoae
OOMMKHBbI cooTBeTCcTBOBaThL pucyHKy 10. Mpryém oTBepcTue B Tpybe Anst NpucoeauHeHus gaTymka
[aBneHns OOMKHO HaxOOMTbCS B HWKHEW nonycdepe MNOMepeyvyHoro ceyveHust Tak, 4ToObl
MUHUMN3MPOBATb BO3MOXHOCTb NMonagaHnsi B MMNYrbCHbIE TPYOKN BO3ayxa, KOTOpLIN cobupaeTcs
BBEPXY, U TBEPAbIX BKIHOYEHUN, KOTOPbIE MEPEHOCATCS NPENMYLLECTBEHHO MO CaMOMY HU3Y;

e OTBEpCTMA B TpybonpoBodax Ans oTbopa AaBneHUus [OIDKHbl  BbINOMHATECS CBEPSIEHMEM.
lMpumeHeHne cBapkn NS 3TUX Lienen He AonyckaeTcs (HanmbiBbl OT CBapky, NonNaBLUMECS BHYTpU
TpybonpoBoda, MOryT co3gaBaTb HEOCECUMMETPUYHbIE BO3MYLLEHUS MOTOKa WM UCKaxaTb
pes3ynbTaTbl U3MepeHnit);

e IMaMeTp OTBEpPCTUs Ansi 0TOopa AaeneHus B TpybonpoBoae fomkeH ObiTb He 6onee 0,13 DN npu
DN He 6onblie 100 mm 1 13 mm npy DN 6onbwe 100 MM. B npoTuBHOM crniyyae MOXeT BO3HUKHYTb
MECTHOE COMPOTMBIIEHNE (TaK Ha3blBAEMbIA «CBUCTOK»), KOTOPOE SIBMSIETCA MCTOYHMKOM
HEOCECUMMETPUYHBIX BO3MYLLEHMWI NOTOKA;

e ANTMHA UMMNYNbCHBLIX TPYOOK He AOMKHa NpeBbiwaTh 16 M.
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PucyHok 10 — CxeMbl npucoegmMHEeHNsa AaTYMKOB AaBEeHNa Ha U3MEPUTESNbHOM ydacTke
a) — fgaTymK Hke oTOopa AaBneHnst Npyu U3MEPEHUN AaBIEHNS XKXUOKOCTHY;
0) — gaT4mMK Bbie O0TOOPa AaBNeHMs NMPU N3MepPEeHNV aBNeHns XUOKOCTH.
1 — AaTtyvk JaBneHust; 2 — TPEXXOO0BOW KpaH; 3 — MMNynbCcHas Tpybka; 4 — BEHTWIb 3aMOpHbINA.

3.1.3 MoHTaX 3neKTpu4eckux uenemn

3.1.3.1 Onektpuuyeckme uenm k [IPO nogkniovaloTcs Yepe3 nnaTopmbl  MOAKMHOYEHNUS,
YCTaHOBIMEHHbIE Ha 3agHUX CTeHKax npubopos. doTorpadms nnaTopmbl MOAKIHOYEHUS MpuUBEdEHa B
npunoxeHnn M.  Kabenn BHeLWHUX CBsA3eW nonagalT BO BHYTPEHHM OOBEM nnatcopMbl Yepes
repmeTusmpyowme kabenbHble BBoAbl. Ha nnaTte nnatopmbl pacnonoxeHsl nepeknodarenu SW1 n SW2
Ha u4eTbipe HanpasneHus kaxabin. SW1 nossonseT ycTtaHaBnuBaTb B nonoxeHue Bkn. wunu Bbikn
nepekntoyatens «EP» gna cHATMs annapaTHoOW 3awuThl 3anucy napameTpoB nNpubopa BO BHYTPEHHIOK
namate EEPROM, a Takke nogkniovatb  BHYTPEHHUME  PE3UCTOPbLI-MMUTATOPbl  NEPBUYHbLIX
npeobpasoBatenen Temnepartypbl 13 1 gaenenus P1 n P2, SW2 nossonsieT nogknioyvaTe M OTKMOYaTb
TEPMMHATOPbI cornacoBaHusi K NMHUSAM cBa3m RS-485 Slave A1, B1 n Master A2, B2. Nnata nnatdgopmbl
COEOVHSIETCS C MNaToW 3NEKTPOHHOIO OroKa C MOMOLLbIO MIIOCKOro Wwrenda.

3.1.3.2 MoHTax anekTpuyeckux uenen tennocyétumka KM-5 cnegyeT nponsBoguTb B COOTBETCTBUM
CO CXemMamu, NpMBEeAEHHBIMY B NpUIoxeHmn H.

3.1.3.3 TepmomeTpbl 1 nHTepderic RS-485 pekomeHayeTca nogknovaTb kabenem  STP-2ST (ase
BUTblE Napbl B 3KpaHe, cevyeHnem 0,22MM2). B kavecTtBe curHanbHoro kabens npeobpasoBaTens gaBrneHUs
pekomeHayeTcs ucnomnb3dosatb kabens KMM 2x0,35 vnu aHanornyHeIi OBYXKUNbHbIA Kabenb B 3kpaHe C
cevyeHunem xun He meHee 0, 22 MM, Brioku nutanus NP3 cnegyet nogkntoyaTb kabenem STP-4ST (4eTbipe
BUTble Napbl B 3KpaHe, cedeHnem 0,22 MMZ).

Kabenn STP-2ST n STP-4ST MOXHO 3aMEHWTb Ha aHamnornyHble C M30SIMPOBAHHBLIM 3KPAHOM U
ceueHneM He mMeHee 0,22 MM’ Ans kabenel NUTaHUSt U C ceyeHeM He MeHee 0,12 MM® Anst OCTanbHbIX
kabenen. Npu ncnonb3oBaHun kabener ykasaHHbIX BbILLE TUNOB pEKOMeHAYEMbIE ANMHbI Kabenen GriokoB
nutanns go 10 m, npeobpasoBaTtenen TemnepaTypbl U OAaBNEHUA He OOIMKHbI npeBbiwaTte 100 M, a ANWHBI
kabenen RS-485 He pgomkHbl npeebiwaTtb 800 M.

3.1.3.4 [Ona nydywen MexaHW4eckom 3aluTbl JMHUA CBS3M MOHTaX Kabenewm pekomeHOyeTcsi
NpoM3BOAMTE B MeTanfunyecKkux, MracTUKOBbIX Tpybax, MeTannopykaBax C HapyXHbIM OuamMeTpoMm
12+13,5 mm.

[onyckaeTca MOHTax B MeTannopykaBax MeHbLUero gvameTpa, HO Mpu 3TOM KOHel, MeTannopykasa,
BCTaBnsieMbli B nnatdopmy MNOAKMIOYEHUS, HEOBXOANMO OBEPHYTb OOHWM WNN HECKOMbKMMW  BUTKaMu
N30MeHTbl AN yBenMyeHnsa gnametpa o 12 mm.

3.1.3.5 [pu MOHTaxe aNeKkTpu4eckmx Lienemn cnegyet obpatntb BHUMaHWE Ha crneayoulee:

® 3KpaHbl NIMHUKX CBSA3M NOAKMYaTCA TOMbKO K knemme GnRS un He AOMKHbl MMETb KOHTaKTOB
C Koprycom npubopa;

e 3KpaHbl CWUrHanbHbIX Kabenen TepMOMETPOB MOAKMIOYAOTCA TOMbKO K knemmam «Gnd» B
nnatgopmax NOAKIMIOYEHNS U HEe JOIMKHbI UMETb KOHTaKTa C MeTannopykaBamu, a Takke Tpybamu,
Ha KOTOPbIX YCTAHOBIEHbI 3TN TEPMOMETPbI;
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eknemma «Gna» (19) He ABNsETCS KINEMMOW 3a3eMfIeHUsT U He [JOSbKHA MOAKIYaThCs
HW K KOPMNYCY, HX K 3a3EMJIEHUIO;

e kKrieMma 3a3emnieHust 6nokoB nutaHus bBlMu-3B gomkHa ObiTb HAOEXHO COeAMHEHA C KIEMMOM
3a3eMIeHMst MOHTaXHOro wkada;

® KaTEropu4eckm 3anpeLlaeTcs 3amblkaHne BbIBOOOB CMOHTUPOBAHHbIX ATYMKOB AABMEHMS.

3.2 NMoproToBKa K paboTte

3.2.1 TlpoBepuTb NPaBUNBHOCTb MOHTaXa AMEKTPUYECKUX Lienen B COOTBETCTBUM C ANEKTPUYECKON
CXeMOWN MNOAKMIYEeHNA TeNNocYéTUmKa, NpMBEeaeHHON B NpunoxeHut H, B 3aBUCUMOCTM OT Moaudukaumnm
TENMOCYETUMKA N NPaBUNBHOCTY NonoxeHusa nepekntodatenen SW1, SW2 Ha nnatgopme NoaknoyeHus,
NoAKMntoYaloLLnX BHYTPEHHWE UMUTATOPLI TeMNepaTypbl, JaBNEeHNs U TePMUHATOPbI COrNacoBaHUs NMHUN
cBs3n RS-485.

3.2.2 TopcoeanHnTb NNatdoOpMbl MOAKIMIOYEHUS K TennocHETYMKY (u NP3 B mogudmkaumax 2-4).
3aKpbITb KPbILLKY (KPbILLKK) Orioka NuTaHus.

3.2.3 TllopgaTb TennoHocuTenb B TpybonpoBog noa paboyMm [aBneHMeM M B HanpasrieHuw,
COBMafalLlLMM C YyKas3aHHbIM CTPEeNikoM Ha nepBuYHOM npeobpasoBaTtene, NPoBEpUTb FEePMETUYHOCTb
coeaMHeHMs NepBUYHBIX MpeobpasoBatenen pacxoda, [AaBneHus WM 3awuTHeix rne3 1M ¢
Tpybonposogom. Teub 1 NnpocaynBaHne He AOMyCKalTCS.

3.2.4 BknounTb NuTaHMe TEMMOCHETYMKA N yOeamTbCs, YTO BKMOYMIAChk MOACBETKA MHAMKATopa u
Ha nHaMKaTope nosiBunacb HaanNUchb

"Q=....kan"

3.2.5 Tennoc4étumkn KM-5 NMeoT MHTYUTUBHO NOHATHLIN, OPY>KECTBEHHBIN MHTepderc. Monb3ysch
CTPYKTYPOW MEHI0, NPUBEOEHHON B NPUNOXeHUN [, HECNOXHO OCBOUTL YNpaBrieHNe TENMOCHETYUKOM.

3.2.6 MNepexoa mMexay NyHKTaMn MEHI0O MO FOPU3OHTamNM OCYLLECTBMASETCH HaXaTUeM KHOMOK «<—»
UAN «—>», N0 BEPTUKaNM — HaxaTueM KHOMKW «¥». Mepexomsl Mexay MyHKTamMu MeHIO Mo rOpU3OHTanM un
BEPTMKANM 3aKosbLOBaHbI.

KHonka «S» npegHa3sHayveHa ans U3MeHeHUs1 HadHa4YeHUs! ocTarnbHbIX KHOMOK.

HaxaTne KHOMKM «<—» MNpu yOepXKvMBaeMon KHomke «S» nogaeT npubopy komaHay «OTmeHay,
HaXaTune KHOMKN «—» komanay «BBoay, HaxaTne kHonku «&» komaHay «Cucteman.

Hanpumep, 4TOObl NEPEKMOYNTL CUCTEMY €OUHWL, UM pa3MepHOCTb, HeobxoaMMo nogatb KOMaHay
«CucTema» (Npu HaxaTol KnaBuLle «S» HaxaTb U OTNYCTUTBL KNaBuLy «»).

3.2.7 Haxumasi KHOMKM «<», «I», «—>» 1 «S» Ha nepegHen naHenu 3nekTPOHHOro 6noka,
ybeanTbes, YTO Ha MHOVKaTope MOSBASKOTCA B COOTBETCTBUM CO CTPYKTYPOW MeEHH (CM. mpunoxexue [1)
3Ha4YeHus1 TemnepaTypbl, KONMMYECTBa TENSOThI, MACChl, TENNOBON MOLLHOCTH, pacxoda u T.4.

3.2.8 NpoBepuTb UCNPaBHOCTb U MPaBUNbHOCTL pPaboTbl TENOCYETYMKA, MUCMOMb3Ys BCTPOEHHbIE
cpeactBa AMarHocTuku. [na  3TOro  BbIATM  Ha TPETbO CTPOKY MEHI W BbibpaTb  MyHKT
«CAMOOUATHOCTUKAN». lMopgatb komaHOy «BBog» M KHOMKOW «<—» WU «—» MPOATM MO BCEM
KOHTPOSMPYEMbIM 3HaYEHUsIM, (OUKCUMPYST COCTOSIHME UCMPABHOCTM B COOTBETCTBMM C NMPUIoXeHnem P.

3.2.9 Tennoc4YETYUK NOCTABNAETCS C OCTAaHOBNEHHbLIM PeXUMOM cyeTa. Heobxoammo BonTn B
NyHKT MeHo «Bkn. CuyeTa» n, yoepxuBas KraBuly «S», HXaTb «—>».

3.3 MNopsaok paboTbl

3.3.1 Tllepen Havanom M3MepeHUn peKoMeHOyeTCs BKMIOYUTb TEenmnocyYETYMK U NPOU3BECTU ero
nporpes B TeveHne 20-30 MUH.

3.3.2 Tennoc4yétumk obecneuvMBaeT MoOKa3aHWs MapaMeTPOB COMMacHO MEHI, MpPUBEAEHHOMY B
npunoxexHun P.

Ecnu B TeyeHne 10 MUHYT HE HaXXUMaTb HMKAKMX KMNaBwLL, TO NPOM3oMAEeT aBTOMaTUYECKMN nepexosq
K MHAWKALMK KONU4YeCcTBa TeNNoThl, a NoACBeTKa MHAMKATOpa aBTOMaTUYECKMN BbIKITHOUNTCA.

[nsa BkntoyeHnsa noacBeTKN HeOOX0AUMO OOHOKPATHO HaxaTb Mobyto KnaeuLy.

3.3.3 Tennocyétynk KM-5 paboTtaeT ¢ HOPMUPOBAHHLIMU METPOSIONMYECKMMM XapakTepUCTUKaMn B
HOMWHANbLHOM [uanasoHe W3MEPEHUs WUCXOOHbIX BeNUYMH: 0O0bEMHOro pacxoga (pacxogoB) Gy,
TemnepaTtyp t, pasHocTM TemnepaTyp At n gasneHun.

B npouecce paboTbl TENNOCYETUMKA BO3MOXHbI CUTyauUuUW, KOrga 3Ha4YeHUs OOHOW UIN HECKONbKUX
BENWYMH BbIXOAAT 3a npeernsbl HOMUHANbLHOro AnanasoHa.

MpuymHOM aTOro MOXeT ObITb NIMOO OTKa3 COOTBETCTBYIOLLErO NepBUYHOrO npeobpasoBartend, nubo
HapyleHusa B paboTe cuctembl TennocHabxeHns (TennonoTtpebnenus). KM-5 dukcnpyeT Kak annapaTHble
HENCMpaBHOCTM CaMOro TEMnnocYETYMKa, Tak M ownbKM, CBsI3aHHbIE C BbIXOAOM MNapaMeTpoB 3a
HOMWHarnbHblE AMana3oHbl namepeHui. NMpu aTtom B apxuBe owmnbOK huKcupyeTcs Ko4, Aata u Bpems
Hayana unmM oKOH4YaHus OLIMOKN.

KM-5 no-pasHomy pearupyeT Ha dukcmpyemble owmnbkn. B 3aBucumoctn oT Tuna owmnbkn, KM-5
MOXET NGO NOMHOCTBIO NPEKPaTUTb HAKOMNIEHNE B UHTErpaTopax BENUYMH KOnMYecTsa TeNoThl, 00BbEMOB
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n Macc, nMbo 4acTb M3 HMX, NMMBO TOMbKO (PMKCUpPOBaTb OLWMOKY. Mpryem peakuuio TEMNOCYETYMKA Ha
OLWMNOKN, CBSA3AHHbIE C BbIXOAOM BENMYMH 3@ HOMMWHAlbHbIE AManas3oHbl U3MEPEHUA, MOXHO HacTpauBaTb
nytem Koppekuum Habopa napamMeTpoB, 3anuMcaHHbiX npu uarotoBrneHun KM-5 B aHeproHesaBuncumMyto
namate EEPROM un Bnusitowmx Ha obpaboTky mamepeHHbix BenumumH Gv, t, P nepeg wx pganbHenwwem
ncnonb30BaHUEM npu BblumcneHnn Q, V, M.

34 I'IepeHaCTpoﬁKa TensIoCYETUYMKA Ha KOHKpPeTHble ycroBus npuMmeHeHuns

3.4.1 TMpwu mnsrotoeneHun TennocHétymkos KM-5 HekoTOpble napameTpbl 3anucbiBalOTCA B NaMdatb
KOAOB W B npoLecce aKcnnyatauum He moryT 6biTb M3MmeHeHbl. OcTanbHble napameTpbl 3anvcbiBaloTCs
B 3HeproHesasuncumyto namsate EEPROM u moryT GbiTb ckoppekTupoBaHbl. K napameTpam TennocyéTymka
OTHOCATCA daTa, BpeMsi, 3aBOACKON HOMEpP TEMnroc4ETYMKA U YMCNOBbIE KOHCTaHTbI, UCMOMb3yemMble Mpu
06paboTke N3MEPEHHbLIX BENUYMH MO ONUCAHHLIM HbKe npasunam. NonHbIN CNcok napameTpoB NpuBeaeH
B npunoxeHumn P (MocTpoyHasa CTpyKTypa MeHHo).

3.4.2 TlepeHacTporika TennocyéTynmka cBoauTca K BBogy B namate EEPROM  3HaueHwun
napameTpos.

Mepen nepeHacTpokon HeobxoauMo NpogenaTtb criefyroLme onepaunm:

B OTKIMIOYUTE NUTaHNE TEMMOCYETUUKA;
B pacnnombupoBaTtb NNaTtcopMy NOOKMOYEHUS N OTCoeanHUTL €€ oT KM-5;

B nepeBecTu nepeknoyaTens EP, pacnonoxeHHbin B nnatgopme nogknioveHus, B nonoxexHme ON
(Ans cHATMA annapaTHoW 3awuTel 3annucu napameTpos B EEPROM);

B npucoeanHnTb NnaTopmy nogknoveHns k KM-5 n BKIIOUNTE NTaHue TeNocyéTymnka.

BBoa 3HauyeHui napameTtpoB Hanbonee ygobHO NMPOM3BOAMTL C MOMOLLBIO KOMMbIOTEPA, MCNOMb3ys
noctaeBnseMoe no AOMOMHWUTENbHOMY 3akady nporpammHoe obecnedeHue. [pu OTCyTCTBMM KOMMblOTEPA
UNN HEBO3MOXHOCTW €ro MCMonb30BaHWs, Mpouedypy BBOOA MOXHO MPOM3BECTM BPYYHYHO C MOMOLLBIO
knasuatypsbl n gucnnes KM-5.

Mpoueaypa pydyHOro BBOAA CTaHOapTHa Ans Bcex napameTpoB, 3anucaHHblx B EEPROM. [ns
npumepa, HXe onucbiBaeTcH BBOA AaThl. 3HaYEHUSA OCTanbHbIX NapamMeTpoB BBOASATCS aHaNoOrn4Ho.

[ns BBoaa gathl HeobxoaMMo:

B B MeHo KM-5 nepentn Ha nyHKT «[laTa» B CTPOKe napamMeTpos;

B neperitu B pPEXUM pedakTMpoBaHMs NyTemM nogaym komanabl «BBogy: «S» + «—» (npu HaxaTon
kKnaeuwe «S» HaxaTb W OTNYCTUTb KnaBuwy «—»). [lpu 3TOM B NepBOW no3vuumn Ans
pedakTMpoBaHMs MOSBMTCS Kypcop.

Heobxoaumo o6paTuTb BHUMaHME Ha TO, YTO 6e3 CHATUSA annapaTHOW 3aluTbl 3anucu BXxopa,
B PEXUM pefaKTUpPOBaHUA HEBO3MOXEH!

B KraBvWaMn «—» N «<» MNOABECTM KypCcop Nnog peaaktupyemMyto umdpy;

B knaeuwammn «i» (nowarosoe yBenmyenme Luudpbl Ha 1) unm «S» + «4» (NoLaroBoe yMeHbLLeHne
undpbl  Ha 1) ycTaHOBUTL HOBOE 3HaYeHue uudpbl;

H noBTOPUTL NpeabiayLune ABa NyHKTa Ans BceX LMdp, KOTopble HEOOX0ANMO U3MEHUTD;

H BbIMTU U3 pexuma pefakTMpoBaHus MyTEM nogdayn komaHabl «BBopy»: «S» + «—» (gns
COXpaHeHus1 BBEAEHHbIX 3HayeHun) unun «OTmeHa»: «S» + ««» (Bblxog 6e3 coxpaHeHus
BBEAEHHbIX 3HAYEHUN);

B ecnv BBEéEHHOE 3HayYeHne NMeeT HenpasunbHbIN hopmaT (Hanpumep, Ans aatel 32-01-99), To Ha
Oucnnee Ha KOpOTKOe Bpemsi BbIBOAUTCS coobLieHne o6 ownbke BBoAa M MpoUCXoouT BO3BpaT B
penakTtop. Npu atom Kypcop OyaeT yCcTaHOBMEH Mof HenpaBuiibHO BBeAEHHOM umdopown. Nocne
3TOro Heo6XxoaUMO NOBTOPUTL BBOS,

lMocne BBOOA 3HA4YeHUSA NapamMeTpoB HEOOX0AMMO NpoAenaTh creayowue onepaumm;

B OTKMOUYUTDb NUTAHWE TEMITOCYETUMKA U OTCOEAUHUTL NaTdopmy nogkntoveHus ot KM-5;

B nepeBecT nepekntoyaTtens EP, pacnonoxeHHbin B nnatgopme MNOAKMOYEHNA, B MOSIOXEHUE,
npotmeononoxHoe ON (gnsi BKNoYeHUs annapaTtHon 3awuTsl 3anucu 8 EEPROM);

B npucoegnHnTb nnatdopmy nogknoveHns kK KM-5 1 BknounTb nuTaHme Tennocyérymka.

Mpu pepaxkTMpoBaHuM (U3MEHEeHWW) AaTbl UMM BpeMeHW cnegyeT obpatuTb BHUMaHWE Ha TO, YTO
TENNOCYETUMK aBTOMATMYECKM NEepexoauMT B pPexuMM ocTaHoBa cyéta. [ns BO30GHOBREHWs Ccyéta
HeoOXOAMMO MepPenTN B NYHKT MeH0 «Bkn. cyeta» M npu HaxaTow knaBuwe «S» HaxaTb U OTNYCTUTb
knaesuwy «—». Kpome atoro, nocne uameHeHus gatbl (¢ nynsta KM-5 unu ¢ nomoLso nepcoHarnsHoro
KoMMbloTepa) HeobXOAMMO Ha HEeCKONbKO CeKyHA BbIKMIOYUTb MUTaHWe TennocyETYMKa, a 3aTeM CHoBa
BKNOYNTb. [1py aToM ByaeT BbinonHeHa npoueaypa ynopsaovmMBaHns AaHHbIX B MOCYTOYHOMW, MOMECAYHON U
norogoBoi 6a3ax gaHHbIX KM-5.
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PepaktupoBaHue napameTpoB NP3 n3s meHio KM-5 (Bepcus 1.99 u Bbiwwe)

Onsa yoobcTBa HACTPOMKM NapamMeTpoB ABYXMOTOYHbBIX NMPUOOPOB, HauYMHas ¢ BEPCMM MPOrPaMMHOro
obecneyeHnss 1.99, nobaeneHa BO3MOXHOCTb pefakTMpoBaHusi napameTpoB NP3 HenocpeacTBEHHO C
nynbta KM-5. TyHKT MeHw pepaktnpoBaHusa napameTtpoB [MPO Haxogutca B ctpoke «[MAPAMETPbI
MPUBOPA» Ha TpeTbeM OT KOHLa cTpoku mecTe (nepeg Gi n tnp).

Ona Bxoga B npocmoTtp napameTtpos [MNC (MP3 cm. npumeyaHue 1 Ha c¢.6) Heo6xoaAMMO, HaxoasCh B
nyHkte «[MAPAMETPbI MMNC», HaxxaTb «BBoa». Mpn atom nponcxoamnt 3anpoc u3 MNIMNC napametpa Ne32 un
BblBOA ero Ha akpaH KM-5. CooTBeTCTBME HOMEPOB NapamMeTpPoB MX HA3HAYEHUIO CM. B NPUNOXeHun T.

Mocne BbiBoga napameTtpa Ne32 Ha akpaH, MOXHO npocMmaTpuBaTb Apyrue napameTpbl, ABUrasCb Mo
BO3pacTaHMIiO Unn ybbiBaHWIO HOMEPOB, HaXXUMasl, COOTBETCTBEHHO, CTPENKU BNpaBo wnu BrieBo. Hawnas
HY>XHbIN NapameTp, MOXHO BONTU B PEXNM ero peaakTupoBaHus (Mpy YCroBum BKITKOYEHHOrO Ha nnaTtdgopme
MMNC nepekntoyatens paspelleHnsl), HaxaB coveTaHue knasvw «BBog». PegaktvpoBaHue napameTpoB C
HomMepamu 32 1 Bbllle, NPOU3BOAMNTCS aHanorMyHoO peaaktupoBaHuio napameTpoB KM-5 B cooTBeTCTBMM C
WMHCTpyKunen npunoxenusa Jl. PepaktupoBaHne 6anToBbIX MNapaMeTpoB € Homepamu ot 0 go 31,
NPOM3BOOUTCA aHAINoOrM4HO, OT/IMYME COCTOUT B MPEACTABMEHMM YMCHa — OHO OoTobpaxaeTcsl B BUAE TPEX
undp, Bblpaxatowmx ymcna ot 0 go 255. [na pepaktvpoBaHusi 6uTtoBbix napameTtpoB 2, 29 u 30,
npeacraBneHHbIx 6antamum, HEOOXOAUMO BOCMOMBL30BATLCA AOMNOMHUTENBHBIMIU Tabnuuammn npunoxeHusa T,
OonuCbIBaOLLIMMK BEC KaXKaoro buta B 6anTe.

MpwumeduyaHNe — bonbwmHcTBO NapameTtpos MNC B paboTte He y4acTBYOT: 3TO OTHOCUTCS,
HanpuMep, KO BCEM TPaHUYHbIM W OOrOBOPHbIM 3HadeHuam, T.K. [MNC Tonbko namepseTr duandeckue
BENUYMHBI, @ NX aHanu3 npovcxoauT B BY Tennocuétumka. B MIMNC umetoT 3HaveHne ansi ero paboTbl TOMbKO
napameTpsbl: 29, 30, 37-39, 44-46, 76, 77, 83, 84, 104—-112.

3.5 [lpaBuna o6paboTKM 3HAYEHUN N3MEepPSEMbIX BENIUMUH

PaccmaTprBas npouecc usmepeHun Kaxgomn BenuuuHel (napametpa) X, ¢ nomouwpsto KM-5 cnegyet
pasnuyatb M3MEpPEeHHoe 3HaveHue Xm3m (C wymamun) n obpabotaHHoe Xobp, KOTOpoe M NpUHMMaeTCs 3a
pes3ynbTaT U3MepeHuin (B ganbHenwem MHAeKC «obpy bypeTt onyckaTbes, T. €. X=Xob6p). HopMrpoBaHHbGIN
OnanasoH U3MepeHWn BenuuMHbl X OrpaHudeH eé MWHMMarnbHbIM U MaKCUMarbHbIM [AonyckaeMbiMn
3HayeHnsMn Xmin n Xmax. Npu BbIxode 3a HWXHUI nNpeaen HOPMUPOBAHHOIO AuanasoHa, T.e. X<Xmin
o6paboTaHHOe 3HayeHuWe BemnuuMHbl X MPUPABHUBAETCS HWKHEMY OOrOBOPHOMY 3HaudeHuto X=XgH. lNpu
BbIXOOE 3a BEpPXHUMN Mpeden HOPMUMPOBaHHOrO Auanas3oHa, T.e. X>Xmax, obpaboTaHHOe 3HayeHue
BENMYMHbI X MPUPaBHUBAETCS K BEPXHEMY OOrOBOPHOMY 3HaudeHuto: X=XaB. PucyHok 11 unnwoctpupyet
npaeuna oopaboTkn BeNMUnHbI X.

X A
XoB

XOH —

' ' -

Xmin Xmax

PucyHok 11 — O6paboTka namepeHHbIX 3Ha4eHU BeNMUnHbI X

3.5.1 TpaBuna o6paboTkn N3amMepeHHOro 3Ha4eH1sa o6 bLEMHoOro pacxoga Gv1 n Gv2
MpaBuna obpaboTkm namepeHHoro 3HayeHus obbémHoro pacxoga Gv1l u Gv2 oguHakoBbl (HWUXe
nHgekcobl 1 1 2 6yayT onyLeHbl) U UNNICTPUPYIOTCA PUCYHKOM 12.
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Gv A
Gvas

GvaH 1
= '+ GV nam

Gvmin Gvmax

PucyHok 12— O6paboTka namepeHHom BenmunHbl Gv

B Tabnuue 14 npuBeaeHbl 3Ha4YeHus napameTpoB nNo Gv, 3anmMcaHHbIX Npu narotoeneHun KM-5, ona
Tennocyétumka ¢ DN50. Tabnuua 15 vnnocTpupyeT peakumio TEMMOCYETYMKA Ha COObITUS, CBA3aHHbIE
¢ BbixogoM GV 3a HOMUWHanbHLIN AMana3oH U3MEPEHUn B 3aBUCUMOCTM OT AOrOBOPHbIX 3Ha4YeHun GvgH
n Gvas.

Tabnuuya 14

MapameTp 3anucaH B
MapameTp ObosHa- | 5 oenme MamaTs
yYeHune EEPROM
KOA0B
Makcumym Gv1, M°/4 Gv1max 60 v
MuHnmym Gv1, B % ot Gvimax Gv1imin 0.1 v
[loroBopHoe HuxHee 3HadeHne Gv1, m°/4 Gv1gH 0 v
[orosopHoe BepxHee 3HadveHne Gv1, m°/u | Gvigs 0 N
Tabnuya 15
[10rOBOpHbIE N3mepeHHoe 3HayeHne ob6bEMHOro pacxoga Gv
3Ha4eHus Gv < Gvmin Gvmin < Gv < Gvmax Gv > Gvmax
Gvan = 0. Gvas = 0 OcTtaHoB Pacuér OcTtaHoB
An = o, bva Q,M,V, Tp Q, M, V no Gv Q,M,V, Tp
G 0G 0 Pacuér Pacuér Pacuér
VAR # U, 5VaB # Q, M, V no GvgH Q, M, Vno Gv Q, M, V no Gvas
G 0G -0 Pacuér Pacuét OcTtaHoB
VAH =5, vas = Q, M, V no GvaH Q, M, Vo Gv QM V, Tp
G =0.G 0 OcTtaHoB Pacuér Pacuér
VAH =, vae = Q,MV, Tp Q, M, V no Gv Q, M, V no Gvas
MokasaHus gucnnes
no Gv GvaoH Gv Gvae

MpumeyaHune — Ecnm B NyHKTe «YnpaBreHWe aHanuM3oM OWMOOK» aHanvM3 COOTBETCTBYHOLLEN
OLUMOKM BBIKITHOYEH, TO HE3ABUCUMO OT YCTAHOBIIEHHbIX 3Ha4YeHMn GvaH OCTaHOB cYeTa He MPON3BOANTCS.

3.5.2 TMpaBuna o6paboTkM namMepeHHOro sHa4eHnMsa o6 LEMHOro pacxoga Gv3 yepes
OononHuTenbHble NpeobpasoBaTtenu pacxoaa MPU
MpaBuna obpaboTky M3MEpPEHHOro 3HaveHusi o6bEMHoro pacxopga Gv3 = Gvppy WNNOCTPUPYOTCH
pucyHkom 13.
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Gv3aA

'Gv3 vam

»

Gv3max

PucyHok 13 — O6paboTka namepeHHom BennynHbl Gv3
B tabnuue 16 npusegeHbl 3Ha4YeHusa napameTpos no Gv3, 3anncaHHbIX npu nsrotosneHmn KM-5, ans
TennocyéTtumka ¢ DN50. Tabnuua 17 unnioCTpUpyeT peakuuio TenmocHETYMKa Ha cobblTUSA, CBSI3@HHbIE
¢ BbIxogoM Gv3 3a HOMUHarbHbIM Anana3oH N3MepeHU.

Tabnuuya 16

MapameTp 3anvcaH B
MapameTp OBosHa- 3HaueHue S Ppp—
yeHne EEPROM
KOZOB
Makcumym Gv3, Mm%y Gv3max 60(cm. J
npuMmevaHue)

Tabnwuuya 17

MamepeHHoe 3HavyeHne o6bEMHoro pacxoga Gv3

[loroBopHble 3HaYEHUsI 0 < Gv3 < Gv3max Gv3 > Gv3max
OTCVTCTBYIOT Pacuér OcTtaHoB
yTeTey Q2 , M3, V3 o Gv3 Q2, M3, V3
MokasaHus gucnnes no Gv3 Gv3max
Gv3
MpumeuvaHne — [Onsa pononHUTEnbHbIX MpeobpasoBaTtenen pacxoga [MPU ¢ nepuogom

crnefoBaHusl BbIXOAHbLIX MMMynbcoB 6onee 1 ¢ Gv3max Heo6xoanMo yCTaHOBUTL, paccynTaB no opmyne
Gv3max = 3600xKnmn,
roe Kumn — 3HayeHne ob6béma, COOTBETCTBYHOLLIEE OAHOMY UMMYSIbCY.

3.5.3 TlpaBuna o6paboTKM N3MepeHHOro 3Ha4eH1A TeMmnepartypbl TEeMNJIOHOCUTENS
MpaBuna obpaboTkMm U3MEPEHHOro 3HadeHus TemnepaTyp B npsamom t1, obpatHom t2 n Tpetbem t3
TpybonpoBoaax (ganee ti, roe i=1, 2 unn 3) UNNOCTPUPYIOTCA PUCYHKOM 14,
B mogmdukauusax KM-5-3 n KM-5-4 t3 — TemnepaTtypa B nognutodHom Tpybonposoge (t3=tx), a B
KM-5-5 n KM-5-6 — B Tpy6onposoae 'BC (t3=trec).
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ti A
tins

tigH __| )
tinam

»
>

timax

timin

PucyHok 14 — O6paboTka namepeHHon BeNnYmnHbl ti

B tabnvue 18 npuBeneHbl 3Ha4veHuss napameTpoB no ti, 3anucaHHbIX npu uarotoeneHun KM-5 (B
Tabnuue 18 t3=tx). Tabnuua 19 wnnCTpUpyeT peakuuto TEMNOCYETYMKA Ha coObiTUS, CBsI3aHHblE C
BbIXOZOM ti 32 HOMUHAMbHbLIN AManas3oH U3MEPEHNIA B 3aBUCMMOCTM OT AOMOBOPHbIX 3Ha4YeHun tigH u tigs.

Tabnuuya 18

Napamerp g:l?:_- 3haueHme MapameTp 3anucaH B
e 1 12 t3 EEPROM | MamsaTtb kogos
Makcumym ti, °C timax 150 150 40 v
MuHumMym ti, °C timin 20 1 1 +
[loroBopHoe HikHee 3HadveHue ti, °C | tigH 20 1 1 ~
[loroBopHoe BepxHee 3HaveHue ti, °C | tins 150 150 40 \

Tad6bnunua 19

VI3amepeHHOe 3HavyeHne Temneparypbl ti
[loroBopHble 3Ha4YeHUsI — — — T
ti < timin timin < ti < timax ti > timax
tinH = 0, ting = 0 OCTa.HOB PagqéT . OCTa_HOB
’ Q, Mi, Tp Q, Mi, no ti Q, Mi, Tp
. . OcTtaHoB Pacuér Pacuér
tigs # 0, tins = 0 Q, Mi, Tp Q, Mi, 1o ti Q, Mi, no tigs
tigh = 0, tine = 0 OcTtaHoB Pacuér OcTtaHoB
’ Q, Mi, Tp Q, Mi, no ti Q, Mi, Tp
tigh = 0, tige # 0 OCTalHOB PapqéT . RacqéT
’ Q, Mi, Tp Q, Mi, no ti Q, Mi, no tins
[NokasaHuna gucnnes no ti tiaH ti tins

MpuMeyaHue — Ecnn BKNIOYEH PeXNM CUHXPOHU3ALMM UHTErpaTtopoB (cM. npunoxeHue X), To

npu octaHoBke Q 1 Tp 6yayT CUHXPOHHO OCTaHOBNEHbI MHTerpaTopbl M.

3.5.4 TMpaBuna o6paboTkn N3MepeHHOro 3Ha4eHusi pa3HOCTU TeMmnepaTyp B NPSIMOM U
obpaTHoOM Tpy6onpoBoaax

MpaBuna o6paboTkM WN3MEPEHHOr0 3HA4YEeHUS pPas3HOCTM Temnepatyp B MPsiMOM M OGpaTHOM
TpybonpoBogax dt unnocTpmupyoTca pUcyHKom 15,
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dtA
dimax

dtmin

dinam

>»

dimin dimax

PucyHok 15 — ObpaboTka namepeHHon BennyunHbl dt

B tabnuue 20 npuBeaeHbl 3HaAYeHUS NapamMeTpoB, CBA3aHHbLIX C dt, 3anuMcaHHbIX NPU WU3roTOBMNEHUN
KM-5.

Tabnuua 21  WNIOCTPUPYET peakumio Tenrocyétynka Ha cobbiTusl, CBsi3aHHble C Bbixodom dt 3a
HOMMWHanNbHbIA AnanasoH U3MepeHuii.

Tabnwuuya?20
v
MapameTp Ob6o3Ha4veHne 3HaveHue Dt apavieTp samcan 8
EEPROM Mamatb koo
Makcumym dt, °C dtmax 150 <
MuHumym dt, °C dtmin 2.0 ~
Tabnwuuya 21
N3mepeHHoe 3Ha4YeHne pasHoCcTu Temnepatyp dt
[loroBopHble 3Ha4YeHUsI dt < dtmin dtmin < dt < dtmax dt > dtmax
OcTtaHoB OcTaHoB
OtcyTcTBytoT Q, Tp Paborta Q, Tp
nQ2e KM-5-5 nQ2e KM-5-5
MNokasaHna gucnnesa no dt dt dt Dt

MpumedyaHune— Ecnu BKNIOYEH PEXMM CUHXPOHM3ALUN MHTErPaATOPOB (CM. NpunoxeHue M), To npu
octaHoBke Q u Tp ByayT CMHXPOHHO OCTaHOBMNEHbI nHTerpatopsl V n M.

3.5.5 TpaBuna o6paboTKM N3MepeHHOro 3Ha4eHUsA faBleHUsA
lMpaBuna o6paboTkM M3MEPEHHOro 3HayeHus gasneHns (M3bbiToyHoro) B npsamom P1, obpaTtHom P2
ntpeteem P3 Tpybonposogax (ganee Pi, roae i =1, 2 unu 3) wunnocTpupyrotca pucyHkom 16.
B moagundukaumusax KM-5-3 n KM-5-4  P3 — paBneHune B nognutoyHom Tpybonposoae (P3=Px), a B KM-5-5
n KM-5-6 — B Tpy6onposoae 'BC (P3=Prsc).
B tabnuue 22 npuBefeHbl 3HauYeHWs NapameTpoB, CBA3aHHbIX C Pi, 3anmcaHHbIX NpyM U3roToBNEHUU
KM-5 (B Tabnmue 22 P3=Px).
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Pi A
Pins

PigH |
] © Pinam

Pimin Pimax

PucyHok 16 — ObBpaboTka namepeHHoOW BENNYUHBI Pi

Tabnuua 23 wnnoCcTpUMpyeT peakumio TennocyéTynka Ha cobbiTusi, CBA3aHHble C Bbixogom Pi 3a
HOMUHanbHbLIM Anana3oH U3MepPEHNN.

Tabnwunuya 22
MapameTp
MapameTp O603Ha- 3Ha4yeHne 3anucaH B
YeHve P1 P2 Px | EEPROM MamsTb
KoJoB
Makcumym Pi, krc/cm? Pimax 16 16 16 N
MuHnmym Pi, krc/cm® Pimin -0.9-09-0.9 v
[1oroBOpHOE HXHee 3HaueHue Pi, krc/cm® | PigH 9 5 5 «l
[loroBopHOe BepxHee 3HaueHue Pi, krc/cm® | Pigs 9 5 5 «l
Tabnwuuya 23
[JOrOBOPHbIE 3HAYEHUS MamepeHHoe 3HayeHne gasnenuns Pi
P Pi < Pimin Pimin < Pi < Pimax Pi > Pimax
MDON3BOALHBIE Pacuér Pacuér Pacuér
P Q, Mi o Pig Q, Mi no Pi Q, Mi o Pias
NokasaHuns gucnnesi no Pi PiaH Pi Pine

MpunmeyaHne — rlfl/l narotoBneHun KM-5 MoXeT ObITb yCTaHOBNEHO Apyroe 3HadeHne PoH n Pos
13 AgnanasoHa 1 ... 16 krc/cm”.

4 TEXHWYECKOE OBCINY>XUBAHUE TEMMOCYETYUKA

4.1 O6Gwme yKazaHUsl MO TEXHUYECKOMY OOCNY>XKMBaHUIO TENNOCUYETYNKA

4.1.1 lNpoueccbl M3MEpPEeHUNn BCeX BeENMMYMH M KX Y4€T ¢ nomowpbto KM-5 npousBogdarca B
aBTOMaTUYECKOM pEeXMME U BMeLwaTtensCcTB He TpebytoT. MNMpu BknioveHnn KM-5 amnarHocTuka cocTosiHWUS
NPOBOAMUTCS aBTOMATUYECKU.

4.1.2 Y nHomBmayanbHoro nonb3oBatens nocrne BeBeaeHus KM-5 B akcnnyatauuto HEOOXoAMM NULlb
nepnoanyeckuin BU3yanbHbI OCMOTP C Liefnblo onpeaeneHns:

e COOMIOOEHNS YCNOBUIA SKCMTyaTaumm no TemnepaTtype 1 BaXXHOCTW OKpPYXatoLLero BO3ayxa;

® OTCYTCTBUSA BHELUHUX MOBPEXAEHUA COCTaBHbIX 4Yacten KM-5 u conyTcTBylOWMX UMM yTeuvek
n3MepsemMon cpefbl, Bbi3BaHHbIX HEWTaTHbIMKU cuTyauusamn (obpylueHne npeameToB, noxap u
T.M.);

® MPOBEPKU HAAEXHOCTU SNEKTPUYECKNX N MEXAHUYECKUX COEQUHEHWI;

e MPOBEPKM Hanunumss nnomb Ha coctaBHbix YacTax KM-5 0T  HecaHKUMOHWPOBAHHOMO
BMELLATENbCTBA;

© MPOBEPKM UCNPABHOCTMU FIMHWUIA SNEKTPONUTaHUS;

¢ BU3yarnbHOW NpoBepku paboTocnocobHocTH.
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4.1.3 NepnognMyHOCTb OCMOTpPa 3aBUCUT OT YCMOBWUWA 3KCMnyaTauuw, Hanpumep, OTKITHYeHue
anekTponuTaHusa Ha obbekTe 1 T. N. PekomeHayemas nepmoguyHocTb ocmoTpa KM-5 gomkHa GbITb He pexe
OOHOro pasa B Hegero.

4.1.4 Tpn HaNM4YMK B TENNIOHOCUTENE MarHUTHbBIX /UMM HE MarHUTHBIX MEXaHUYECKMX BKIIOYEHUN NS
HopManbHOro pyHkumoHmposaHms KM-5 pekomeHayeTca npuMeHeHne CoOoTBETCTBYHOLLMX OUbTPOB.

MpumedyaHwue— lNonb3oBarenb A0MKEH UMETb B BUAY, YTO rpsi3HAsi U HaCbILEHHAs ra3om
ropsiyasi, XonogHas U TennogmkaLmoHHas BoAa 3HaYMTENbHO yckopsieT U3Hoc Tpyb. MoaTomy Heobxoammo
TpeboBaTb MNOCTaBKM KOHOULMOHHOTO TEMMOHOCUTENS UMM yCTaHaBNUBaTb (PUNbTPbl MarHUTHbIE U/UNN He
MarHuTHble, B 3aBUCMMOCTM OT COCTaBa NpuMecen.

4.2 Mepbl 6e30nacHOCTU

4.2.1 Npwn akcnnyatauun n obenyxusaHum KM-5 HeobxoamMMo BbINOMHATL TpeboBaHWS LOKYMEHTOB
«[lMpaBuna akcnnyaTaumMm 3NeKTPOyCTaHOBOK noTpebutenem» u «MexoTpacnesble npaBuna no oxpaHe
Tpyda (npaBwna 6esonacHoCTM) npu  aKcnnyatauun anektpoyctaHoBok»: [MOT  PM-016-2001 w
PO 153-34.0-03.150-00.

4.2.2 Ecnn KM-5 npumeHsieTca AN U3MeEpeHU pacxofa ropsiyer XWAKOCTU, TO He JonyckaeTcd
KacaHve OronéHHbIX YacTeln TpybonpoBoaa, a ob6cnyxunsaroLwmii nepcoHan AomkeH 6biTb 00y4eH npasunam
OKa3aHusi NepBOV MEANLIMHCKOM NMOMOLLM MPU OXOorax.

4.2.3 Npn moHTaxe (gemoHTaxe) n pemoHTe NP3 n MO TpybonpoBoabl OT XUOKOCTU OOJKHbI ObIThb
MOMHOCTBIO OCBOOOXAEHBI.

4.3 TexHU4yeckoe ocBuageTenbLCTBOBaHUe

4.3.1 TexHnyeckoe oCBUOETENLCTBOBAHWE MOMHOMPOXOAHbLIX Moaudumkaumn KM-5 nposogutcs B
pamMKkax TEXHMYECKOro OCBUAETENbLCTBOBAHUSA Bcero Tuna TtennocdétdmkoB KM-5 (6e3 pasgeneHus Ha
mMogudmkaumm) Ha ocHoBe obsA3aTenbHOW UM OOOPOBONBHOM CepTUdMKALUM B OpraHax, WUMeKLmnx
COOTBETCTBYIOLLYHO aKKpeauTaumio.

KM-5 umeloT cnegytowne aencraeyowme ceptudmkarhbl:

¢ 00 yTBEpxaeHUn Tuna cpeacts nsmepeHuin Ne40462 ot 07.09.2009 r;

® COOTBETCTBUSI  MporpaMMHoro  obecneyeHuss  TpeboBaHWAM  HOPMATMBHBIX  JOKYMEHTOB
FOCT P 8.596-2002 n M 2891-2004, N206.000.0217 ot 01.06.2006 r;

® COOTBETCTBUS TpebOBaHWAM  3MEKTPOMAarHMTHOW COBMECTUMOCTM W 3reKkTpobe3onacHoCcTy
no F'OCT P 51649-2000;

® COOTBETCTBUSA TpeboBaHuaM anekTpobesonacHoCTU no roCT P 51522-99
NePOCC RU.AE68.D00106 ot 18.10.2006 r.

Mo mepe wncTedeHusa cpoka pdencteBus ceptudukatoB KM-5 npeacraensawTcsa B yCTAHOBAEHHOM
Nnopsiike Ha UCNbITaHUS C Lerbio NOATBEPXKAEHUS COOTBETCTBUS.

4.3.2 KM-5 B cootBeTctBMM C TpeboBaHuamu TP 50.2.006-94 nopsepratotcss obs3aTensHom
nepBUYHOM NOBEpPKe Npu BbiNyCKe U3 MPOU3BOACTBA 1 NOCIE PEMOHTA, a TakKe NepuoaMyYecKon NnoBepke He
pexe OOHOrO pa3a B 4eTblpe rogda (Mpu MOCTaBKax Ha 3KCMOPT MEXMNOBEPOYHbIA MHTEpBan onpefenser
cTpaHa-umnopTép). Kpome TOro, B NpegyCMOTPEHHbIX 3aKOHOAATENbCTBOM CIlydasix MOSIHOMOYHbLIE OpraHbl
MOTyT Ha3Ha4yaTb BHEOYEPEAHbIE N MHCMIEKLNOHHbIE MOBEPKW.

4.3.3 CBegeHMss O TEXHWYECKOM OCBMAETENbCTBOBAHMM MOKYMHbIX W34Eenvir, BXOOAWMUX B COCTaB
KM-5, cogepxaTcs B TEXHUYECKOW JOKYMEHTaUUM 3TUX U3AENUNA.

4.4 MNMoBepka
lMoBepka Tennoc4éTUMKoB NnpoBoamTca no metoamke MMM 4218- 010- 42968951-2009.

5 XPAHEHMUE, TPAHCNOPTUPOBAHME, KOHCEPBALUA, YTUITU3ALIUA

5.1 Ycnosus TpaHcnoptupoBaHust KM-5 cooTBeTCTBYHOT ycnoBusim xpaHeHus 5 no FOCT 15150.

5.2 KM-5 TpaHCcnopTupyloTCs BCeMM Bugamu TpaHcnopta (aBMaUMOHHBIMWM B  OTannMBaeMbIX
repmMeTU3NpPOBaHHbIX OTCEKaX), B KPbITbIX TPAHCMOPTHbLIX CpeacTBax.

5.3 Ycnosus xpaHeHnss KM-5 B ynakoBke cooTBeTCTBYIOT ycrnoBusim xpaHeHus 1 no FTOCT 15150.

5.4 Cpok npebbiBaHuss KM-5 B ycnoBusix, COOTBETCTBYIOLUMX TPaAHCMOPTHBIM — He Gonee ogHoro
mMecsua.

5.5 lMopgrotoBka K npouedype KOHCepBauMW U KOHCepBauus MNPOU3BOAATCA B COOTBETCTBUMM C
OCT 9.014.
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5.6 KM-5 1 ux cocTaBHble 4YacTu He codepXaT KOMMOHEHTOB, MPeACTaBnAlLWMUX OMacHOCTb AN
okpyxatowler cpedbl. YTunusaums KM-5 nponseoautcs Ha oBLmX NpoMBbILLIIIEHHbIX CBarlkax.

6 FAPAHTUU U3FOTOBUTENS

6.1 VsroToBuTenb rapaHTUpyeT COOTBETCTBUE TEMMOCYETYNKOB TPEOOBAHUAM TEXHUYECKUX YCMOBUMN
npu cobnogeHun noTpedbutenem ycnoBun akcnnyaTtaLlmm, XxpaHeHns, TPaHCNOPTUPOBaHUSA 1N MOHTaxa.
6.2 [apaHTUiHbBINA CPOK aKcnnyaTaumm — 18 MecsLeB Co AHA NPOAaXn TENMOCUYETUMKA.
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BHUMAHMIO MOJIb3OBATEJIEN!!!

Hwke KOHCMEKTMBHO nepedvncrnieHbl Havmbonee BaHble TpeboBaHMS K MOHTaXy W 3Kchnfyatauuu
TENIOCYETUMKOB MONHOMPOXOAHbIX Moaudukaumn KM-5-1...KM-5-7, obecneumBawowme 6e3onacHOCTb
o6CcrnyXMBaroLero nepcoHarna, a Takke nofnyvyeHne 4OCTOBEPHbIX PE3yNIbTaTOB U3MEPEHUIA.

MOHTAX KM-5-1...KM-5-7

Mpu moHTaxe nepBUYHBLIX Npeobpa3oBaTtenen (patumkoB) pacxoga [P B cocrase [PJ
Heobxoaumo ocoboe BHMMaHUe crieayeT o6paTuTb Ha crneayrolme TpedoBaHuA:

e 3ANPELWIAETCA otcoeamHate nnatcdopmy nogkntodeHus NP3 wn MMNC-1M-N2 npu BKIHOYEHHOM
nUTaHWK.

o 3ANPELWIAETCH Ha Bcex aTanax paboTbl kacaTbcs pykamu anektponos [1P.

e 3ANPELUAETCH npu npoBegeHUM anekTpocBapoYHbix paboT ucnons3oBaTe kopnyc NP B kavectBe
MOHTaXXHOro npucnocobneHus. Ona aTux Lenen AOMKEH MCNOoNb30BaTbCs rabapuTHbIA MMUTATOP
MnP.

e 3AMNPELLAETCA nonb3oBaTbCsi CBapKOW [AJi1 BbIMNOSIHEHUS OTBEPCTMA B TpybornpoBodax Ans
NOACOEAMHEHMS OATYMKOB AaBreHus u/unn tepMmomMeTpoB. Heobxogumo nNpuMeHsTbL CBEprieHne ¢
nocregyoLwmm yganeHmem 3ayceHue, 06pa3oBaBLUMXCHA BHYTpU Tpybonposoaa.

e Ocb, kak Obl coeguHsiowass anekTpoabl [P, pomkHa ObITb ropu3oHTanbHa (NpoBepsieTcs
BM3yaribHO).

e MoHTax amnekTpuyeckux uenen Heobxooumo NpPOM3BOAMTb B CTPOrOM COOTBETCTBMM CO CXEMOM
3ANEKTPUYECKNX COEAMHEHUN (OTKITOHEHNSI MOTYT MPUBECTU TEMSIOCHETUMK B HE paboyee COCTOSIHUE)

o [lo n nocne gatumkoB pacxoda Ha Tpybonposode HEOOXOAMMO Hannune NPsIMOSIMHENHbIX YYaCTKOB,
He coepXallmx MeCTHbIX CONpPOTUBIEHUA, B TOM Yucne rvunb3 ang T (KTM). Ona 6onbwmHcTBa
MECTHbIX COMPOTUBMEHUA HAUMEHbLUME OfIMHbI Y4aCTKOB COCTaBNAT cooTBeTcTBeHHO 3 1 1 DN.
3HaunMTenbHo OOMbWIMX ANWH OO [JaTYMKOB pacxopa TpebylT MeCTHble COMPOTUMBIEHUS,
co3garolime CyLleCTBEHHYI0 acUMMETPUIO MOoTOKa: perynupylollas pacxof cpefbl apmartypa,
rpynna KoneH B pasHbIX MMOCKOCTAX, Y3MNbl CMeLIEeHUs1 MOTOKOB. Takne MeCTHble CONPOTUBMEHMUS
HeobxogmMMo nomewaTts nocrne [P, nubo racutb BO3MYyLLEHWST OT HUX cheunanbHbIMU
yCTpONCTBaMM.

e MecTo BBOOa XMMWYECKMX peareHToB AN YMsSryeHust Bogbl OOIDKHO HaxoauTtbes nocrne [P, B
NPOTMBHOM Criydyae [OOMMKHO ObiTb OpraHM3oBaHO TLLATENbHOE MepeMeLLMBaHNE peareHTa,
HanpuMep, LWHeKamu, T.K. BO3HUKaOLWaa HEOAHOPOAHOCTb 3NIEKTPONPOBOAHOCTU cpefbl N0 06bEMY
MOXET Bbl3BaTb CYLLECTBEHHbIE MOrPELLIHOCTM U3MEPEHUN pacxoaa.

e OKpaHbl NMHUM CBSA3M MOAKIIOYAOTCA TONbKo K krnemme GnRS m He JOMKHblI MMETb KOHTaKTOB
C kopnycom npubopa.

e OkpaHbl curHanbHbix kabenen TI1 (KTI) nogkntodaoTcsa TONbKO K knemmam «Gnd» B nnatgopmax
MOAKITIOYEHNS N He OOIDKHbI MMETb KOHTaKTa C MeTansfiopykaBamu, a Takke Tpybamu, Ha KOTOPbIX
YCTaHOBMEHbI 3TU TEPMOMETPbLI (KOMMNEKTbI TEPMOMETPOB).

e Knemma «Gna» (19) He aBnsieTca KNEMMOWN 3a3eMIIEHUSA U He JOIKHa NOAKMYaTLCA HU K KOprycy,
HW K 3a3eMMeHMIO.

e Knemma 3aszemneHuns 6nokoB nutaHus BIMu-3B gomkHa ObiTb HagEXHO coeduHeHa C KIeMMOon
3a3eMIIEHMS MOHTa)KHOIO LKada.

e KATENOPUYECKU 3AMNPELLAETCAH 3ambikaHne BbIBOAOB CMOHTMPOBAHHbLIX AaTYMKOB OaBNEHUs,
YTO MOXET NPUBECTM K X BbIXOAY U3 CTPOS

SKCMNYATALUUA KM-5-1...KM-5-7

o 3ANPELWAETCA yctpaHate gedektbl MNP 1 sawmutHbix mne3 ana TM (KTM) npu n3bbIToMHOM
AaBreHuu cpegpl.

¢ B pabGoumx ycnoBusix BeCcb BHyTPEHHU 06BEM NP gormkeH ObITb 3anofiHEH N3MeEPSEMON Cpeaon.

e be3 cHATMA annapaTHOW 3almThl 3aNMCcK BXO B PEXUM pPefaKTMpPOBaHNS HEBO3MOXEH!

e W3rotoBuTenb He HeceT rapaHTUMHbIX 0653aTenbCTB B OTHOLUEHUW TEMNNOCYETYMKA, Y KOTOPOro
K MOMEHTY BBOAA B 3KCMNnyaTaumio uctekno 18 mecsues ¢ Aatbl Npogaxw.
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NMPUTIOXXEHUE A

(cnpaeo4Hoe)

KofObl, ®UKCUPYEMbIE TEMNOCYETYMKOM KM-5 COBbITUNA

Koa

COBBITUS HanmeHoBaHue cobbITus OcTaHoBKa HakonneHust Tun

51 t4 > makcumyma tdmax Q2, M4 (npw t408=0)
52 t4 < MMHUMYMa t4min Q2, M4 (npw t4aH=0)
53 Peseps
54 Gv4 > makcumyma Gv4max Q2, M4, V4 (npu Gv41e=0)

Tonbko B KM-5-6 koHdurypauui

5, 6 n 8 u Bepcumn n/o He Hxe 2.60
55 Gv3 > makcumyma Gv3max Q2, M3, V3 (npu Gv3as=0)
56 Pexwum «OcHoBHow (3uma)»
57 Pexum «Jleto 1»
58 Pexum «JleTto 2»
59 Pexum «JleTto 3»
60 Pexum «HeT notoka»
61 Pesxum «HELUTATHBIV» OcTaHOoB BCeX UHTErpaTopoB E
62 Peseps
63 Peseps
64 U kanana G MNMNC > gonyctnmoro Makcumyma Q, M2,V2, Tp E
65 | katywku MNIMC > gonycTMmMoro MakcMMmyma Q, M2,V2, Tp E
66 | kaTywku MMNC < gonyctumMoro MMHUMyma Q, M2,V2, Tp E
67 U kaHana G KM-5 > gonyctumoro makcumyma Q, M1, V1, Tp E
68 | kaTywkun KM-5 > gonyctmoro makcumyma Q, M1, V1, Tp E
69 | kaTywkun KM-5 < gonycTnmMoro MMHumMyma Q, M1, V1, Tp E
70 Gv2 > 1.04*Gv2 (Tonbko ansa KM-5-5)
71 txm* > makcumyma txnmax Q, Mn, Tp (npu txnae=0)** E
72 Peseps
73 Txn* < MMHMMYMa txnmin Q, Mn, Tp E
74 t2n* > makcumyma t2nmax Q, M2, Tp (npwu t2ngs=0)** E
75 Peseps
76 t2n* < MMHUMYMa t2nmin Q, M2, Tp E
77 ta > makcumyma tamax (no ymonyanuto tamax = + 60°C)
78 ta < MMHUMyMa tamin (no ymonuanuto tamin = - 60°C)
79 txk* > makcumyma txkmax Q, Mn, Tp (npwu txkge=0)** E
80 Peseps
81 tXK* < MMHMMYMa txkmin Q, Mn, Tp E
82 Gv2 > makcumyma Gv2max Q, M2, V2, Tp (npn Gv2a4B=0)** G
83 Peseps
84 Gv2 < mnHumyma Gv2min Q, M2, V2, Tp (npu Gv2aH=0)** G
85 Gv1 > makcumyma Gvimax Q, M1, V1, Tp (npn Gv1as=0)** G
86 Peseps
87 Gv1 < MuHumyma Gvimin Q, M1, V1, Tp (npn Gv1gH=0)** G
88 t2x* > makcumyma t2kmax Q, M2, Tp (npw t2kgB=0)** E
89 Peseps
90 t2k* < MMHMMYMa t2kmin Q, M2, Tp E
91 t1k* > makcumyma t1kmax Q, M1, Tp (npu t1kgB=0)** E
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lNpodomkeHue mabnuybl npunoxeHusi A
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92 Peseps
93 t1k* < MMHMMYMa t1kmin Q, M1, Tp E
94 t1 - t2 > makcumyma dtmax Q, Tp** E
95 Peseps
96 t1 - t2 < MMHMMYMa dtmin Q, Tp** D
97 [HasneHne Px < Pxmin
98 Bbin RESET nnm WATCHDOG
99 Bbino BbINONMHEHO M3MeHeHWe AaTtbl u/unu BpemeHn B RTC
TennocyéTymKa
100 [aeneHune Px > Pxmax
101 LNaenenune P2 < P2min
102 OO6HyneHue NHTerpaTopoB 3a Yac
103 KonnyectBo ownbok 3a cyTkn > Makcumyma
104 LaeneHue P2 > P2max
105 Nasnenune P1 < P1min
106 Tennosast mowHocTb W < 0 Q, Tp** E
107 Peseps
108 Nasnenue P1 > P1max
114 Owwnbka obmeHa c MMNC Q, M2, Tp (ana KM-5-2, KM-5-4)** E
115 O6pbIB B Uenu gaTtymka Px
116 O6pbiB B Luenu gatumka P2 MMNC
117 O6pbIB B Uuenu gatumka P2 KM-5
118 O6pbIB B Lenu gatymka P1
119 HeucnpasHocTb B uenu tepmomeTtpos MMNC Q, M2, Tp (kpome KM-5-1)** E
120 HeucnpasHocTb B uenu tepmomeTpoB KM-5 Q, M1, Tp** E
121 OcTaHoB c4yeTa Q, M1, V1, M2, V2, Tp E
122 C6ow nuTaHus Q, M1, V1, M2, V2, Tp U
123 Peseps
124 Owwnbka yteHuss n3 RTC
125 Owwnbka 3anucu B RTC
126 Owwnbka yteHusa n3a EEPROM
127 Owwbka 3anucn B8 EEPROM

*  VIHOEeKC «K» OTHOCUTCS K mapamMeTpam OCHOBHoro 6noka KM-5, nHgekc «n» — k napametpam 6noka IMrC.
**  Ecnn BkntoveH pexum «CUHXP. MHTEFPATOPOB», 10 Bcerga npu octaHoBe HakonneHus Q u Tp

ocTaHaBnueaeTcs Hakonnexdve M1, M2, V1 n V2.
MNosiBneHue aTtoro COOGLLLeHVIH cBuaeTenbCTByeT O TOM, YTO BO3HUKITIO Nepunoanyeckm noBTopAroLleecd

*kk

coobueHne unm owwnbka (Hanpumep, coobuleHne «t1 - t2 < muHumyma dtminy»). Heobxogumo
BbIICHWUTb U YCTPaHUTb NPUYUHY BO3HUKatOWmX coobieHuin. Mpu Bxoae B NyHKT meHio «BKITKOYEHUE
CUYETA» CYETUMK OLLIMOOK 3a CyTKN OBHYNsieTCcs, 3TMM 0O6CTOSTENBCTBOM MOXHO BOCMOSb30BaTLCA A1

nony4yeHuna 3a CyTkn npon3BOJibHOIo Konm4vecTea coobLLEeHNA.

Tunbl coGbITUI, KNaccuduumpyemble NporpamMmmamMm y4éTa napaMeTpoB TENNonoTpebneHns:

U — nepuog, oTKNoYEeHUSA NUTaHUS;
E — nepuoa cyHKLMOHANLHOro 0TKasa;
D — nepuog t1 - t2 < MUHUMYMa;

G — nepuog Gv < MuHMMyma n Gv > Makcumyma.
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NMPUITIOXXEHUE b

(o6s13amenbHoe)
CXEMA COCTABNEHUA YCNOBHOIMO OBO3HAYEHUSA TEMNJIOCYETYUKOB

Cxema coCTaBIeHWUsl YCMOBHOIO 0O0O03HAYeHMs1 KOMMIIEKTAUUM WM KOMMOHOBKM MOJTHOMPOXOAHLIX
moaudukauuin (kpome KM-5- 6) gormkHa umeTb crefyroLlimm sug

KM-5-X — X - X*MIP9*XXX / XXX — XX - UCIM X — XX — X * XXXXX —
1 2 3 4 5 6 7 8 9

B nosuumax 1 — 12 ykasbiBaeTCs KOMMOHOBKa CpeAcTBaMun U3MepeHUn:

1 Mogudbukauma KM-5-1, KM-5-2...... KM-5-7.

2 Knacc KM-5, kak Tennoc4détuunka, ana 3BCT no FOCT P61549: C, B, nnm A; ons OBCT ykasbiBaeTcs
knacc 1, unum 2, unm 3 (ykasaHbl B ONUCaHUKn Tuna cpeacTs namepenmn KM-5).

3 KonunyectBo Tpybonposogos BCT, Ha koTOpble ycCTaHaBnMBalTCA npeobpasoBateny pacxoaa;
2 — ona OBCT, nnn 3BCT ¢ koHTponem yTeudkn TennoHocutens, 1 — anga 3BCT, unu TBCT.

4 OuameTpbl ycnosHoro npoxoda (DN) nepBuyHbIX npeobpasoBaTtenen pacxofa B MM Ha nogaroLem u
obpaTtHom (nnm noanutkm gns KM-5-3) Tpy6onpoBoaax.

5 Knacc ToyHocTM npeobpasoBatenen pacxoga A1, B1 n T. A. no knaccudukaumm npounsBoauTens
(ykasaHbl B onvcaHum Tuna cpeacts namepeHunin KM-5).

6 Homep KOHCTPYKTMBHOro ucnonHeHus: 1, unun 2, unn 3, unn 4 (ykasaHbl B ONMCaHUKM Tuna CpeacTs
namepeHun KM-5).

7 MNMpucoeanHeHne gaT4ymkoB pacxoaa k Tpybonposogam ®n — cdonaHueBoe, nnm P3 — peabboBoe.

8 KoMnnekTHOCTb TEpMOMETPOB COMPOTUBIMEHUS] HA MogatwemM u obpaTtHoM TpybonpoBoaax: ecnwu
K, TO TepmMomMeTpbI AOIMKHBI COCTaBMSATb KOMMIEKT, UIN JOIMKHO YKa3bIBaTbCS KONMMYECTBO OAMHOYHbBIX
TepmomeTpoB: 1, unun 2 — ana TBCT n 2— gns 3BCT, unu OBCT.

9 HomuHanbHble ctatudeckne xapakrtepuctukn (HCX) tepmometpos no NOCT P 8.625-2006 (Pt100,
100 n 1.1.).

10 KonuyecTtBO AaTyMKOB JaBrieHus, ecnu ux Het, ctasutes 0.

11 BO3MOXHOCTb M3MEPEHMIN pacxoda M KONMM4YecTBa MOTOKOB, TEKYLWMX B obpaTHOM (peBepCUMBHOM)
HanpasneHuu: ga — 1, HeT — 0.

12 Hanuuue gucnnes ¢ knaBuaTypon Ha BbluMcnnTensHoM yctponctee: 1 — aa; 0 — Her.

X*P -X-X
10 1 12

[Mpumep obosHaveHus Tennocye€tumka KM — 5 mogudpmkaumm 2; knacc C; ¢ OBymMSA NEpPBUYHBIMM
npeobpasoBatenamm DN100; knaccom To4HOCTM npeobpasoBartenen pacxoga B1; wcnonHeHvem 1;
npucoeguHeHne daHUeBoe; OOHUM KOMMIEKTOM TepMoMeTpoB conpoTtusneHns ¢ MCX Pt 100; ogHum
AaTynkom gaBneHus; 6e3 peBepCrBHOIO pexnma; ¢ AMCNIIeEM U KnaBmaTypomu:

KM - 5- 2 - C - 2*NP*100/100 - B1 — UCIM1 - ®n - 1*K Pt100 - 1*P - 0 - 1
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NMPUIIOXXEHUE B

(o6s13amenbHoe)

FABAPUTHbIE, YCTAHOBOYHbIE, MPUCOEQUHUTENbHbLIE PASMEPbLI U BECOBBIE
XAPAKTEPUCTUKU NPEOBPA3OBATEJIEA PACXO[A NP3 ANA KM-5-1...KM-5-7

dnaHueBoe npucoeaunHeHne NP3 k TpybonpoBoay nokasaHo Ha pucyHke B.1.

114

D1

N oTte. gd

DN 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
D, mm 95 | 105|115 135|145 | 160 | 180 | 195 | 230 | 300 | 360 | 485
D1, mm 65 | 75 | 85 | 100 | 110 | 125 | 145 | 160 | 190 | 250 | 310 | 430
d, Mm 14 | 14 | 14 | 18 | 18 | 18 | 18 18 | 22 | 26 | 26 | 30
N, wr 4 4 4 4 4 4 8 8 8 8 12 16
L. mm 135 | 163 | 155 | 160 | 200 | 205 | 210 | 240 | 250 | 320 | 360 | 450
’ +3 | £3 | +3 | +£3 | +4 | +4 | £5 5 +5 7 7 7
H, mm 203 | 205 | 205 | 212 | 217 | 226 | 233 | 245 | 255 | 274 | 302 | 360
Macca, kr | 26 | 3,2 | 40 |55 |70|75|11,0]15,0] 21,0 34,0 | 51,0 | 97,0

PucyHok B.1 — ®naHueBoe npncoegnHeHne 4aTynkoB pacxoga

Mpwun™medyaHne — lNpucoeguHnTenbHble pasMmepbl rnaHueB 1 oTBETHLIX dnaHueB no NOCT
12815-80 ncnonHeHnve 1 gnsa Haubonblero u3bbiToyHoro gasnexus 2,5 MlMa (25 KFC/CMz), KOHCTPYKLMSA
dnaHues no NOCT 12820-80.
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FABAPUTHBIE, YCTAHOBOYHBIE U MPUCOEOUHUTEJIbHbLIE PASMEPBLI TEMIIOCYETYMKOB

114

(nepBuYHLIN NpeobpasoBaTternb 6e3dnaHLEeBbIN)

Y
KM-5
Cucravn o |
@
F N
<
B C
DN 25 50 80
D,, Mmm 85 125 160
d, mm 14 18 18
A, Mm 132 133 200.5
B, mm 102 156 196
C, Mm 84 131 166
H, mm 285 311 365
Macca, kr 4 7,5 15

4 mecTta
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NMPUTIOXXEHUE I
(cnpaeo4Hoe)
KOMMNNEKTbl TEPMOMETPOB COMNPOTUBIEHUA KTC-B

Ona yCtaHOBKM B 3alLlUTHbIE TNIb3bl, C KpenneHnem TepMmomMmeTpoB BUHTOM

.1 TepmomeTpbl

65

bD

80

Lm

OuameTp MoHTaxHom yactu D, mm: 6; 8
CtaHpapTHbIN paa ANuH MOHTaxHom yactu Lm, mm: 100; 110; 130;150; 170; 210; 250; 300; 370; 450; 550.

MNb3bl 3aWKUTHbIE

Q
|
- L

M20x1,5

Mnesa M4P.105
OuameTtp D, mm: 8; 10 onsa ycTaHOBKM TEPMOMETPOB C AMaMeTpamMm MOHTaXXHOW 4YacTtn 6 1 8 Mm

COOTBETCTBEHHO.
CtaHgapTHbIA psa MOHTaxHbIX AnvH L, mm: 50; 60; 80; 100; 120; 160; 200; 250; 320; 400; 500

YcnosHoe gasneHune Py = 2,5 MlMa

Q r— |

Q

M20x1,5

MNine3a NUP.106 ycuneHHasa
OuwameTtp D1, mm: 8; 10 ansa ycTaHOBKM TEPMOMETPOB C AMaMeTpamMm MOHTaXXHOW YacTtn 6 u 8 Mm
COOTBETCTBEHHO.
OuameTp D, mm: 10; 12
CraHgapTHbIA psig MOHTaxHbIX anvH L, mm: 50; 60; 80; 100; 120; 160; 200; 250; 320; 400; 500
YcnosHoe gaenenune Py = 6,3 MlMa
PucyHok I".1



43 Tennocyétynk KM-5. Moandumkaumm KM-5-1...KM-5-7. PykoBoACTBO N0 9KcnayaTauum

.2 MoHTaX TepMOMETPOB Ha U3MEPUTESbHbIX
yyacTkax Tpy6onpoBofoB

Mpwu yctaHoBke Tl Ha M3MepUTENbHbBIX y4acTkax TpyGonpoBoAoB AOMmMKHbI cobnogaTecs TpeboBaHus,
OCHOBaHHbIE Ha MEeXAyHapOAHbIX U MeXrocyaapcTBeHHbIx ctaHgaptax TOCT P EN 1434, MO3M P 75 n
FOCT 8.586.5

TI moryT ycTaHaBnmMBaTbCs Kak B b3y (COrnacHo Knaccndukaumm MexagyHapoaHbIX CTaH4apToB —
Tvn P*, rge nog cumBOnioM ¥ mogpasymeBaeTcs OyKBEHHbIM 3HaK, ODO3HaYaloWMiA  KOHKPETHYIO
mogudmkaumo npeobpasoBatend, Hanpumep, Tun PL o3HavaeT TI1 B rmnb3e ¢ rofioBkomn 1 T. A4.), Tak n 6e3
runb3bl (Tvn D*). [na TpybonpoBogoB AnameTpom Ao 25 MM crniegyeT npumMmeHaTb T Tonbko crneumanbHom
KOHCTpYKUMn (Tun DS) ¢ KOPOTKOWM MOrPY>KHOM YacTblo U YyCTaHaBNMBaeMble B COOTBETCTBYHOLLNE PUTUHIN —
pacwmpuTenu (Bxogsiume B KOMMNNeKT noctaskm KM-5).

Ha wameputenbHom yuactke Tpy6onpoBoga Tl OOMmKHbI yCTAHAaBMMBATLCS MPEVUMYLLECTBEHHO B
pagvanbHOM HanpasneHuu (pucyHok I.2).

1

PucyHok .2 — BepTukanbHas ycTaHOBKa TepMoOMeTpa

Ecnm  KM-5 npumeHsitoTcs B cuctemax TenmnocHabXeHuss M ropsvero BogocHabxeHus, To
HeOOXOAMMO Takke TensoM3onupoBaTb MecTa ycTaHoBku Tl Ha TpybonpoBogax M BbiCTynawLime 4actu
cammx Tl c Tem, 4TOObI MakcumarnbHO YCTPaHUTb TEMMOOTBOA M MNpMbnM3anTb nNpocunb TemnepaTyp K
NPsIMOYTroSIbHOMY, C T€M, YTOObl YMEHbLUUTL MOrPELUHOCTb W3MEPEHWA €€ CpemdHEero WHTerpanbHOro
3Ha4YeHUs1 B M3MepUTENbHOM cedveHun. Tepmomsonsaumio cregyeT nposoautb no CHull 41-03-2003
«Tennosagd n3onaumsa obopygoBaHus 1 TpyGONPOBOAOBY.

Ecnu pagmansHas yctaHoBka T HEBO3MOXHA, TO OHW YCTaHaBNMBAKOTCH HAKIMOHHO (pUCyHOK I 3).

PucyHok .3 — HaknoHHas yctaHoBKa TepMoMeTpa

HonyckaeTtcst yctaHoBka Tl B KONEHO, YYBCTBUTENbHbLINA 371EMEHT NPY 3TOM AOMKeH ObITb HanpaBneH
HaBCTpeYy NOTOKY (PUCYHOK . 4).
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PucyHok .4 — YcTaHoBKa TepMoMeTpa B KONIEHO
MybuHa norpyxeHnsi 4yBCTBUTENbHbLIX 3nemeHToB TI1 B MOTOK gomkHa  coctaensate 0,5-0,7
OnameTpa Tpybonposoaa.

Mexay npeoOpasoBatensiMM pacxoda M TeMnepaTypbl HE OOIMKHO HaXoOWUTbCA HUKaKMX MECTHbIX
COMpOTUBNEHUI (B TOM Ynucne unbTpoB).
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NMPUTIOXXEHWE

(pekomeHdyemoe)

MOHTAX 3NEKTPOHHbIX KOMMYHUKALIUIA

MoaknoyeHne ycTponcTBa nepeHoca AanHbix YIMO-32, YIO-64 vnu nepcoHanbHOro KommbkoTepa K
KM-5 ansa cumTbiBaHWS MTHOBEHHBIX 3HA4YE€HWI NoKasaHun u 6a3 AaHHbIX BbIMOSHAETCS C UCMOSIb30BAHNEM
OOMONHNUTENBHOIO NepudepUnHOro o6opyaoBaHuS.

I'Io,u,Kmoqume BO3MOXHO B CcleayrLlnx BapuaHTax:

= ogKIItoUEHNE Yepes aBToMaTUYeCknin npeobpasoBaTtens MHTepderica AlNN-5 nnn RS-485/RS-232;
= OAKNIoYEHNe Yepes aganTtep nepudepun All-5;
" NoAKMYeHne yepes Wwkad, CKOMMYTUPOBAHHbIN AN TENMOCYETUYUKAE.

1 CoeauHeHune Yyepe3 npeobpasoBaTenb UHTepdenca
Ons coeauHeHuns c OTAENbHbIM npnbopom KM-5 mnm ceTblo yepes AlrNn-5
(vnn RS-485/RS-232) Heobxoanm MOHTax kabensi ¢ 9-KOHTaKTHbIM pa3béMoM Ans coeguHeHus KM-5 c
npeobpasoBaTtenem uHTepdelica.
MoHTax kabens Heo6xoaMMO BbINOMHUTE B COOTBETCTBUM C Pa3BOAKOW KOHTAKTOB npeobpasoBaTtend u
KM-5, kak npefcraBneHo Ha pucyHke [.1.

KM-5 Hynb- YNa vnm
AMWU-5 unu MOZEMHblii
RS-485/RS-232 @6ens nK
RS-485 RS-232 RS-232
Llenb KoHT. /_:\ m KoHT. Llenb Llens KoHT. KOHT. Llenb
A1 31 al I 1 RSA RXD 2 2 RXD
B1 32 | ~ 2 RSB XD 3 ~—1 3 TXD
+URS 17 7 \ 4 +URS | DSR 6 l 4 DTR
URS 15 W = 5 URS || GND 5 5 GND
GnRS 26 -—|_| ji — 3 GND RI 9 ﬁi 9 RI

PucyHok [1.1 — Cxema MoOHTaxa Ansi NoAKMoYeHns Yyepes npeobpasoBatenb MHTepderica

Yepes 370T kabenb AOMKHbI ObiTb coefMHeHbl curHanbl gasel A n B mHTepdenca RS-485, obwun
NpoBOA, M NOSAHO NUTaHue.

YO vinn MK coeanHsieTcs ¢ npeobpasoBaTenemM vepes Hynb-MOAEMHbIN kabenb. Npn aToMm nutaHue
+6...9B gomkHo nepepgasatbes oT KM-5 TpaH3uToM Yepes npeobpasoBaTenb MHTepdenca Ha pasbém YI1[.
Mpwn noakntoveHun MK 3TOT BbIBOA HE MCNONb3yeTCH U Ha paboTy KOMNbIOTEPA HE BrinseT.

Taknm o6pa3oM, MOHTaXHbIA pasbEM (LWUTOK) ANs CbEMAa OaHHbIX MOXET OblTb ABYX TMMOB: BUIKa
DB-9M RS-485, korga npeobpasoBaTternb HE MOHTUPYETCA BMECTE C pa3beéMomMm, nnu Bunka DB-9M RS-232.

MpeaonoytuTenbHee 3aKkOHUMTbL MOHTaX Ha RS-485, Torga Ha MecTe akcnnyatauum MOHTUPYHOTCS
TOnbko Kabenu n pa3bém, a npeobpasoBaTtenb MHTepdenca akcnnyatupyeTca coBmecTHo ¢ YT wnu
NepPEHOCHbLIM KOMMbIOTEPOM Ha HECKOJTbKMX MOAOOHLIX 00bEeKTax.

2 CoepguHeHune Yyepe3 agantep nepucepum All-5

Cpean mHorux dyHkumn agantepa nepudepumn All-5 npegycmoTtpeHa dyHKUMSA agantepa CBA3M:
TpaHcnAuMa gaHHbIX U3 MHTepderica RS-485 B uHtepdenc RS-232 1 obpatHo.

Mpn wncnonb3oBaHum All-5 gons obecnedeHnss cBsan ¢ KM-5 ¢ nporpamMmHoro munu annapaTHOro
obecneyeHns CHUMaeTca 3ajada ynpasreHus nonyayniekcHon nuHuen ceasu. B pesynbtaTte nosiBnsieTcs
BO3MOXHOCTb MCMOMb30BaTb HE MPUCMOCOONEHHbIE K 3TOMYy CTaHZapTHble MOAEMbl, ajanTepbl U
onepauuoHHble cucteMbl (Hanpumep, Windows).

Cxema MOHTaxa Ansi NOAKIMIYEeHUs Yepes aganTtep nepudepun npeacTtaBneHa Ha pyucyHke [1.2.
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Hynb-
KM_5 MOOEMHbIN YI'Iﬂ nnm
AI'I -5 kabenb I_I K

RS-485 RS-232 RS-232
Llenb KoHT. m A\ Kont. | Llenb Llenb KoHT. Kout. | Llenb
Al 31 1 I 1 RSA RXD 2 | — 2 RXD
B1 32 T — 2 RSB TXD 3 —71 ™—__3 TXD
+URS 17 "\ ‘\ 4 [ +URS ||™GND 5 5 GND
_URS 15 . 5 -URS RI 9 9 RI
GnRS 26 \ij \1/_|— 3 GND

I |

PucyHok [.2 — Cxema MOHTaxa AJ1a NoAaKnoYeHns yepes agantep nepudepum

Ona ceasum YMNLO unu MK ¢ AlN-5 Heobxoanm Hynb-MOAEMHbIN Kabenb € 9-TU KOHTAKTHbIMU pasbeémamu,
KOTOpbIN TpaHcnupyeT curHansl ot Al-5 Ha Y4 wnu MK.

B aTOoM crny4ae MOHTaXHbIN pa3beM (LLMTOK) AN CbEMa JaHHbIX Takke MoXeT ObITb ABYX TUMNOB: BUSKA
DB-9M RS-485, korga All-5 He MOHTUpYyeTCHa cTaunoHapHo, unu sunka DB-9M RS-232.

BapuaHT co craumoHapHbeiMm All-5 ynobeH B ceTeBon koHdurypaumm. CMOHTMpPOBaHHbIN B Gonee
OOCTYMHOM U yOOBHOM, YeM TEMNMOCHETUMKN, MecTe, AlM-5 MOXET BbINOMHATL HE TONIbKO KOMMYHMKALMOHHBIE
YHKLMK, HO 1 pyHKUUM NyNbTa yNpaBneHus n agantepa nevyaTu cpasy Ans BCel COBOKYNMHOCTM Npnbopos.

MMpu CHWXEHUN HANPSPKEHWS B MUTAIOLLEN CETU HWKE YCTAHOBMIEHHbIX HOpM Orok nutaHusa BI1-3B
MoxeT He obecneumBaTb HopManbHyto paboTy All-5 coBmectHo ¢ KM-5. B atom cnyyae HeobGxogumo
NpUMeHATb 6510k NuTaHus BIM-3B n aBToHOMHbIN 610K nuTaHua ansa All-5.

Mpwn nogkntodeHmm YT k Al-5, He nmetowmMm BeiBoAa NUTaHUsA Ha pasbéme RS-232, YT Heobxogmumo
3annTbiBaTb OT aBTOHOMHOIO 6rnoka nutaHus.

3 MoHTax ceTeBOM KOH¢urypaumum

Ona nonydeHusa ceteBon koHurypauum uenu A1 n B1 otaenbHbix KM-5 coeauHsoTes napannensHo
BUTOW NapowW, Kak nokaszaHo Ha pucyHke [.3. B nnatdopmax nogkntoveHus KM-5 npegycMoTpeHsbl
nepeknoyaTeny Ha pesucTopbl, cornacyluiMe INUHUI0 CBA3M (Oanee — nepeknoyvatenu). Y KpamHux
ycTponcts Ha nuHumM RS-485 (B Tom uucne KM-5, PM-5, All-5 u gp.), T.e. y YCTPOUCTB, KOTOpPbIMMU
3aKaH4YMBaOTCS NIMHUM CBSA3W, NepekntoyaTeny ycraHasnmearTcs B nonoxeHme «ON», a y ocTanbHbIX — B
nonoxenune «OFF».

lMpencraBneHHas Ha PUCYHKE CxeMa MoKasblBaeT BapuaHT CoeAuHeHMs MpubopoB Yepe3 KOHTaKThl
nNNaTtgopMbl MOAKIMHOYEHUS. AHANOrMYHO BBINOMHAETCSH coeguHeHne yepes cBobOAHble KOHTaKTbl 6roka
nutaHus (cMm. npunoxenune M).

Pasbem DB-OM
K5 K5 K5 RS485 ans
SW2-A1,B1- SW2-A1,B1- SW2-A1,B1- apanrepa ¢
ON OFF OFF q nepeMbMKamyt
Llers | KoHr. Llems | KoHr. Llems | KoHr. Kowt. | Lerb
Al 31 Al 31 Al 31 AN 1 RSA
B1 32 B1 32 B1 32 7 2 RSB
GnRS | 26 GRS [ 26 +URS [ 17 4 +URS
-URS 18 Y 5 |-URS
GRS [ 26 3 | GND
[ ] I [ ]

PucyHok [1.3 — Tunosasi cxema ceTteBoro coeanHeHus KM-5

Mpu MOHTaxe ceTeBoW KOHUrypaLmm HeoOXoAMMO cobnogaTh CriegyoLlmne orpaHNYeHNs:
= 00wasn AnuHa NHOPMAaLIMOHHbBIX JIMHUI CBSA3M He AormkHa npesbiwatb 1000 wm;
* ONVHa NMHUMKM NUTaHKs aganTtepa He AosfhkHa npesbiwaTtb 200 m.
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4 CoeguHeHue Yyepe3 moaeMbl

CraHpapTHble Hayes-COBMECTMMbIE BHELUHME MOOEMbI MOXHO UCMOSb30BaTh AN CBA3W C OTAENbHbIM
KM-5 unu ¢ Heckonbkumn KM-5, 06beANHEHHBIMU CETHIO MO NUHUAM cBA3K RS-485.

Ina atoro B kayectBe npeobpasoBaTtens uHTepderica RS-485 B RS-232 Heob6xooMMo ncnonb3oBaTb
apganTtep nepudepun All-5.

Kpome TOro, ycraHoBneHHbin cO cTopoHbl KM-5 mogem Heobxogumo 3anporpamMmmmpoBaTth Ha
naccuBHy paboTy.

[nsa aToro Heo6Xo0AUMO NOAKIHYMTLCS K MOAEMY C NEPCOHANbHOIO KOMMbIOTEPA B peXxMmMe TepMuHana
Ha ckopocTy 9600 bog 6e3 KOHTPONsA YETHOCTU M KOMaHgaMU MOAEMa B COOTBETCTBMM C PYKOBOACTBOM Ha
MOZEM BhINOMHUTL CriefyoLlmne AeNCTBUS:

e OTK/IOYUTb 3XO 1 Bblaa4vy OTBETOB;

e OTKMOUYMTbL peakumto Ha curHanel DTR 1 RTS;

e YCTAHOBWUTb TWM NIMHWM CBA3M (KOMMYTUPYEMAs UMW BbiAeNeHHas);

e ON9 KOMMYTMPYEMOW FIMHUWM YCTAHOBWUTb aBTOMATUYECKUA MEPEXOod K COEOVHEHWID U B PEXUM

OaHHbIX MOCcne onpeaenéHHOro KONM4ecTsa 3BOHKOB;

oTKknounNTL 6ydepusaumto MNP;
e COXpaHUTb pPernmcTpbl MOAeMa B €ro 3HeproHe3aBUCUMOWN NaMsTU B OOHOM U3 nNpodurent 3arpysku u

YCTaHOBUTb 3TOT Npocdhusb B ka4ecTBe NPoduns No yMonyaHuio.
Mopewm coeanHsieTcs ¢ All-5 kabenem-yanuHuTenem.
Cxema opraHv3aumm MOLEMHbIX CBA3el npuBeaeHa Ha pucyHke [.4.

Y3en yuyeta ¢ cetbio KM-5

KM-5 |—
Y3en KoHTpona
1 obpaboTku
KM-5 ||
| RS-485 RS-232 NuHna RS-232
CBA3W

MepcoHanbHbIA
KM-5 A5 | —{Monem|-H——""7 | Morem— e

Y3en yyeTta ¢ oaMHOYHbIM KM-5

RS485 RS-232

KM-5 AN-5 Mopem /|

PucyHok [1.4 — Cxema opraHusaumm MogeMHbIX CBA3EN
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NMPUITIOXXEHUE E

(cnpaBo4HoOe)

Jlnet 1
TEMNNOCYETYUKU KM-5-1... KM-5-7
CXEMbI BKIMTKOYEHUSA U ANMTOPUTMbI BbIMUCNEHUSA TEMNNTOBOW 3HEPIUU

| Brniouenve KM-5-1] | Brnioverne KM-5-2
Vi A 3

@ - G3

Vu A

G2

@ - G3

MNonatowmin =p MNogarowmin =

OGpaTHEIN <= OBpaTHEIN <=

t2 P2 t2 P2

AnrOpMTM BbIlYUCNEHUA TennoBon dHeprun:
Q = Q; = M1+(h1 - h2)
ApXMBMpyeMble BeJINYUHDbI:

e Q —tennosasi sHeprus, kan;

e M1, V1 - macca n 06bEm TennoHocutens, npoweawero yepes KM-5 (TC), T n MS;

e M2, V2 — macca n obbéM TenmnoHocuTens, npoweawero 4epes [MNC, T un m° (Toneko B
mogudpmkaumm KM-5-2);

e Vu — 0O6BEM TENNOHOCUTENS, NPOLUEALLEro Yepes OOMNONHUTENbHLIN NpeobpasoBaTenb pacxoa C
UMMNYNbCHbIM BbIXOAOM, T U m>. Macca M, T—c Bepcun v2.24;

e {1, 12 — TemnepaTypa TennoHocMTeNd B nogawLiem n obpatHom Tpybonposogax, °C;

e ta — Temnepartypa HapyXHoro Bo3gyxa, °C;

e P1, P2 — paBneHne TennoHocuTensa B nogatowemM n obpatHom TpybonpoBogax, krc/em? (aTm);

e Tp — Bpems paboTbl Npubopa, 4.

MpumeyvyaHue — B cxemax BknOYeHUs npunoxeHns E o6o3HavyeHWss cooTBeTCcTBYHOT .1

npumevaHni Ha ¢.6 gaHHoro PO KM-5, rae TC = NP3 + BY, a MIMNC=IP3 6e3 BY.

BknroyeHne KM-5-1 ans TynukoBon cuctemMbl ropsiuero BoOAoCHabXeHus

Bkno4yeHue KM-5-1'

Vi -*.
ta 0

@ - G3

Mopaowmin =p
trEI: P1

AnropuTtm BbIYUCNEHUA TeNSIOBOW 3HEPrum:
Q = QE = Mch'(hch - hXB)
ApxuBupyemMbie BeJIMMUHbI:

Q —TennoBas aHeprus, kan;
M;sc — Macca n 06b€m TennoHocuTens, npoweawero Yyepes TC, T n M2
trBc — Temnepartypa TennoHocuTtensi B Tpybonposoge, °C;
P1- pnaBneHue TennoHocutens B TpybonpoBoae, krc/cm® (atm).

MpumeyaHne — [atyuk Temnepatypbl XONoAHOW BOAbl tXB 3aMeHseTCs pe3ncTopoM HOMUHANIOM
120-150 Om, BenuumMHa TemnepaTtypbl XONOAHOW BOAbl YCTAHABMMBAETCH Kak JOrOBOPHOE 3HAYEeHUe U3 MEeHIo
npubopa.
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TPUTIOXKEHWE E Jinct 2

TennocuyéTuyuk KM-5-3.
Cxema BKIHOYEHUA U anropuTM BbIYUCIIEHNA TENJTIOBOWN 3HEPIUM

Vi A
MCTOYHMK TENOTHI a

=p [logarowmmn

) e [ v 1

<= O6paTHbIN

- || t2n t2x P2
MNoannToYHbIN ]
-> G2 XonogHas Boaa,
ucnonb3yemas
-p = =p [N NOAMNUTKN

Px txn

ANropuTm BbIYMCNEHUA TEMNNIOBOW 3HEPruu:
Q = M1+(h1k — h2k) + Mnogne(h2n — hxn),

rae h1k = h(t1k), h2x = h(t2k), h2n = h(t2n) n hxn = h(txn). AHgekcbl «k» n «n» 0603Ha4YalT HavMeHOoBaHue
3MEeKTPOHHOro Grioka, K KOTOPOMY MOAKMYalTcs TepmomeTpbl. MHaekc «k» cootBetcTByeT TC, «ny» —

nric.

ApxuBupyeMble BeJIMYUHbI:

Q —tennosas aHeprus, [kan;

M1, V1 — macca 1 o6bEém TennoHocuTens, npotueailero yeped TC, T n M>;

Mnoan, Vnogn — macca n ob6bém TennoHocutensd, npowepwero vepes [MMNC, ycTaHOBNEHHbIN
Ha noanuMTodHOM Tpybonposoae, T u m>;

Vi — 00bEM TEeNnnNoHOCUTENS, NpoLUeaLLlero Yepes OoNoNHNTENbHbIN Npeobpa3soBaTtenb pacxoda ¢
NUMMYNbCHBLIM BbIXOLO0M, M>;

t1, 12 — TemnepaTypa TennoHocuTeNs B nogaroLlem n obpatHom Tpybonposoaax, °C;

txn — TemnepaTypbl xonogHon soael, °C;

ta — Temnepatypa HapyxHoro Bo3agyxa, °C;

P1, P2 n Px — paBneHve TennoHocuMTenss B nogawollem, OOpaTHOM U MOAMUTOYHOM
TpyGonpoBoaax, krc/cm’ (aTm);

Tp — Bpems paboTbl npubopa, u.
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TMNPUTIOXKEHVE E Jlnct 3
Tennocyétunkn KM-5-4; KM-5-7.
CxeMbl BKITHOYEHUA U aNnropuTMbl BbIYUCIIEHUA TENIOBON 3Heprumn

BknioyeHue Ha Vi A
BrnioueHne Cucrema IBC UCTOUHUKE TennoTbl
y notpebutens (6e3 umpkynsaumm) . -3
Vi A [ ]
ta ; =
O |
+ =» Mopatowmin
) 4 —
-> | M
t1P1 Cuctema @
OTOMMNEHUA <= O6paTHbIi
MoanUTOYHBLIA t2n P2
-
- | | XonopgHas soaa,
s @12 P2 ol - — - MCMIONb3yeMast
txKk txn Px ANA NOANUTKK
AnropuTtm BbIMMCIIEHUS TENSIOBOW dHEPrumn AnropuTtm BbIYMCIIEHUS TEMSIOBOW 3HEpPrumn
Tennocuyétyuka KM-5-4 Tennocuyétyuka KM-5-7
Kputepuii
nepekxsitoyeHns B
pexnme «<ABTOx»: AnropuTm BblMUCNEHUS TENSIOBOW MOLLHOCTU B KaHane
MaccCOBbLIN pacxoa N3MepeHNsa TENNOBON aHeEpPrnn
Pexum yepes
TCulllNC
TC nnc w
OcrogHoW G1 G2 G1+(h1 —hxK) — G2+(h2-hxn)
(vnn 3uma)
Jleto-1 G1 Owvnm NT G1+(h1 -hx)
JleTo-2 Ownn NT -G2 G2+( h2-hx)
JleTo-3 G1 -G2 (G1+ G2)+(h*-hx)
MpumeyvyaHne — Tlpu UCNONb30OBaHUM TEMMOCYETYMKA HaA WUCTOYHUKe Tennotbl (KM-5-7)

NPUMEHSAETCA TONbKo pexum «OcHoBHOM». [MogpobHoe onucaHve BCEX PEeXMMOB paboTbl MPUBELAEHO B
n. 1.1.6 «PexumMbl paboTbl TENITOCYETYMKOBY.

ApquMpyeMble BeJINYUHDbI:

Q — TennoBas aHeprus, [kan;

M1, V1 — macca 1 06bEm TennoHocutens, npolueailero Yepe3 TC, Tun M3;

M2, V2 — macca 1 o6bEém TennoHocutens, npotueawero vepes MMNC, T n M2

Vi — 06bEM TennoHocuTens, npoLlelero Yepes AonofHUTENbHbBIA NpeobpasoBaTternb pacxoda C
NUMMYNbCHBIM BbIXOAOM, M

t1, t2 — Temnepartypa TennoHocuTENS B NogatowemM n obpaTtHom Tpybonposogax, °C;

tx — TemnepaTypbl XonoaHom Boapl, °C;

ta — Temnepatypa HapyxHoro Bo3ayxa, °C;

P1, P2, Px — paBneHue TennoHocutensa B nogawoLlem, obpaTtHOM 1 NoanMTodHOM Tpybonposogax,
krc/cm? (aTm);

e Tp — Bpemsi paboTbl npubopa, Y.

MpumedyaHune— Y notpebutens 3HayeHe TemnepaTypbl XONoaHON Boabl (tx) nporpammupyeTcs
N MOXeT OblTb U3MEHEHO M3 MEHK Tennocyétymka. Ha MCTOYHMKE TennoTbl 3HAYeHWUs TemnepaTtypbl U
AaBreHnst XONo4HOW BOAbl M3MEPSIIOTCA W apXMBUPYHOTCH, MPUYEM TemnepaTypa XOnoaHOW BoAbl Ans
NOANUTKM U3MepsSeTCcs ABYMsSI TEPMOMETPaMM txk 1 txn 13 AByX KOMMIEKTOB Nogo6paHHbIX TEPMOMETPOB.
MepBbIi KOMMEKT NPM 3TOM NOAKMYEH K TC, a BTopon — k IMIM1C.
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TPUTIOXKEHWE E Jinct 4

TennocuyéTyuk KM-5-5.
Cxema BKINIHOYEHUSA U anropuTMbl BbIYUCIIEHUS TENTOBOWN 3HEPruu

Cwnctema 'BC
(6e3 umpkynauun)

555

Cucrema otonneHus

Anroputm BbIYMCIIEHUS TensIoBOW aHeprum tennoc4yétymka KM-5-5.

Kputepuin nepekntoveHns B
pexume «ABTO»: AnropuT™M BblMMCNEHUS TENSIOBOW MOLLHOCTU B KaHanax
MaccOBbIf pacxoq 4epes N3MepeHUs TeNNOBOW 3Heprum
Pexum TC mNnc
OcHoBHOM KaHan [ononHutenbHbIN
TC nne W =W; W2 = Wrsc
(ogﬂ\:ﬁom) G1 G2 G1+(h1 — hx) — G2+(h2-hx) (G1- G2)+(hrac-hx)
Jleto-1 G1 Ownn NT = WrBc (G1-0)+(hrec-hx)
Jleto-2 Owvnn NT -G2 = Wrsc ( 0+ G2)+(hrec-hx)
Jleto-3 G1 -G2 = Wrsc (G1+ G2)+(hrec-hx)

MpumeyaHune — MNogpobHoe onncaHne Bcex pexmmoB paboTbl NnpuBegeHo B N. 1.1.6 «Pexumbl
paboTbl TENITOCYETHMKOBY.

ApxunBupyembie BeNIMYMHbI:

Q — TennoBas 3Heprus Mo OCHOBHOMY KaHany, kan;

Q2 —tennoBas 3Heprus No JONONHUTENbHOMY KaHany, ['kan;

M1, V1 — macca 1 o6bEm TennoHocutens, npoweaiero yepes TC, T, m>;

M2, V2 — macca 1 o6bEm TennoHocutens, npoweawlero yepes NP3, T, M>;

t1, t2 — Temnepartypa TennoHocuTENS B NogatowemM n obpaTtHom Tpybonposogax, °C;

t3 — Temnepartypa TennoHocutens B Tpybonposoge BC, °C;

ta — Temnepartypa HapyxHoro Bo3agyxa, °C;

P1, P2 — naBneHve TennoHocuTens B nogatoLiem n obpatHom TpybonpoBogax, krc/em? (aTm);

Tp — BpeMs paboTbl Nprbdopa, Y.

MpnmeyvyaHunsn

1 3HayeHne TemnepaTypbl XONogHOM BoApbl (tX) NporpamMmupyeTcst 1 MOXeT ObiTb BMEHEHO M3 MEHIO
TENnocYETYMKA.

2 hrec — aHTanbnusa TennoHocuTens, nogatwerocs B cuctemy 'BC, cooTBeTCTBYyIOWAn TemnepaType
trec (B ctapon pegakumm «PykoBoactea no akcnnyataumn KM-5» Ha pucyHke trBc o6o3HayeHa kak t3).
Ecnu trBc He n3mMepsieTcsi, TO B 3aBUCMMOCTM OT pexuma paboTbl M MOOENU TennocyeéTymka Ans
pacyéTta hrec B kayecTBe trBC WMCMOMb3YKOTCA 3HAYeHWUs TemnepaTyp, NpuBedeHHble B Tabnvue 9
n. 1.1.6 «Pexumbl paboTbl TEMNOCYETYNKOBY.
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NPUNOXXEHUE E Nuct 5
TennocuyéTyuk KM-5-6.
Cxema BKNHOYEHUS U anropuTMbl BbIYUCIIEHUS TENSIOBOW 3HEPruu

Cucrema BC
(6e3 umpkynaumm)

FITy
=
i)
-p
Cucrtema
oTonneHnsa
<=

AnropuTtm BbIYUCIIEHUA TeNNOBOMN 3Heprum tennoc4yétymka KM-5-6.

MaccoBbIi pacxog 4epes Tennosasi MOLLHOCTb B KaHanax nuamepeHuns
TCnInc TEnnoBoOW 3Heprnm
Pesiam TC nnc OCHOBHOM KaHas LlONONHUTEbHbII
W =Wsg W2 = Wrsc
OcHoBHOM G1 G2 G1+ (h1 —=hx) — G2+(h2-hx) G3e(hrac-hx)
JleTo-1 G1 Owrm NT G1+(h1 —hx) =W;
Jleto-2 Ownn NT -G2 G2+( h2-hx) =Ws
Jleto-3 G1 -G2 (G1+ G2)+(h*-hx) =Ws

MpumeyaHune — lNMogpobHoe onucaHue Bcex pexmmoB paboTbl npuegeHo B n. 1.1.6 «Pexumel
paboTbl TENNOCYETHMKOBY.
ApxuBupyemMbie BENUYUHDI:
e Q - Tennosas aHeprnsi N0 OCHOBHOMY KaHany, [kan;
Q2 — TennoBas aHeprus No AONONHUTENLHOMY KaHany, [kan;
M1 (V1) — macca (unu o6b€m) TennoHocuTens, npoweawero Yepes TC, T, m>;
M2 (V2) — macca (Mnn 06bEM) TennoHocuTens, npoluealero yepea MMc, T, m;
M3 (V3) — macca (unu 0OBEM) TenmoHocuTens, npoweawero 4epe3 AOMNOMHUTENbHbIN
npeobpasoBaTerb pacxofa ¢ UMAYNbCHBIM BbIXOAOM, T, M;
M4 (V4)* — macca (unn obbEM) TennoHocuTens, npollelwero Yyepes3 BTOPOW AOMNOMHUTENbHbIN
npeobpasoBaTerb Pacxofa ¢ UMAYNbCHBIM BbIXOAOM, T, M°;
t1, 12 — TemnepaTypa TennoHocuTens B nogatLliem n obpatHom Tpybonposogax, °C;
t3, t4*— Temnepartypa TennoHocuTenst B npsiMomM n obpatHom Tpybonposogax MBC, °C;
ta — Temnepatypa HapyxHoro Bosayxa, °C;
P1 n P2 — gaBneHve TennoHocutens B nogarowem n obpatHoM TpybGonpoBoaax, krc/cm? (at™m);
Tp — Bpemsi paboTbl nprbopa, Y.
MpnmeyvaHunsn
1 M4 (V4) n t4 apxuBnpytoTcsa TONnbko B KOHpurypaumsax KM-5-6, roe aTm BeNMUYNHBI U3MEPSIHOTCS.
2 B mogudpumkaumm KM-5-6 apxmBMpyrOTCA WM TOMbKO 3HAYEHWUS HAKOMMEHHbIX Macc, WM TONbKO
3Ha4YeHWss HakonmneHHblX obbémoB. Bbibop BapuaHTa apxvMBMpPOBaHMS OCYLLECTBASETCA U3 MEHI0
Tennoc4é€Tymka. lNpu 3rotoBNeHUn ycTaHoBNEH BapuaHT «Macca.
3 B HacTosllee BpemMsi CEpPUAHO BbINyCKAKOTCS  TEMfoCYETYMKM, paboTalolme TOMbkOo B
KOHdpurypaumm 7.
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NMPUTIOXXEHUE X

(o6s13amenbHoe)
PEKOMEHOALIMKX NO HACTPOMKE KM-5

|_|pl/l yCTaHOBKe TennocyéTUnNKa Yy I'IOTpe6l/ITe.I'Iﬂ HeobxoaMMo O6paTMTb BHMMaHWME Ha HaCTpOVIKy

HEKOTOPbIX MapamMeTpPoB, KOTOpbIE MOTYT BNMATL HA paboTy npubopa (ka4yecTBO CBA3WN C KOMMbIOTEPOM UIU
Al-5un 1. 4.). 971 napameTpbl MOryT ObITb yCTaHOBMNEHbI Npu Bbinycke KM-5 13 npon3BoacTBa CTaH4apTHBLIM
06pa3oM 1 He yAOBNETBOPSATb KOHKPETHbLIM YCIOBUAM JKCNyaTaumm TENOCYETYMKA Ha OO beKTeE.

1)

2)

3)

4)

MapameTpbl paboTbl C ycTpoMCcTBaMU, NOAKMIOYaeMbIMU NO BTOPOMY KaHany RS-485.

HeobxoaumMo NpPOKOHTPONMPOBATL HACTPOE4YHble NapameTpbl B NyHKTe MeHo «BbIXO[ LON:
BKI1.», koTopbi HaxoanTca B MeHio «HACTPOWKA», n koathdULUMEHTHI YACTOTHBIX M TOKOBbIX
BbiIxoaoB Ku1, Ku2, K11, K12 B meHio «[TAPAMETPbI NMPUBEOPA».
Ecnn B komnnekt noctaBku KM-5 He BxogaT aganTepbl TOKOBO-4aCTOTHbIX BbixogoB ATYB
(ATYPB) nnm mogynu LON, To cBA3b C HUMU HEOOXOAUMO BbIKIMIOUYUTL (HYACTOTHLIE N TOKOBbIE
BbIxoAbl OyOyT BbIKMKOYEHbI, €CNU COOTBETCTBYOLWMNE KOIhDULMEHTBI 3a4aTb PaBHbIMU HYHO).
Ecnu aTtoro He caenatb, TO NPW BKIMOYEHHBIX TOKOBbLIX, YacTOTHbIX Mnn LON Bbixogax, npmbop
Bbl4ACT BO BTOPOW KaHan uHtepderica RS-485 nocbinku gns coorseTcTBYOWMX Npnbopos. Mpu
3TOM CBsi3b MO NEPBOMY KaHamy Ha HekoTopoe BpeMsi ODOpBETCHA, 4TO OyaeT BbIrMAQETb,
Hanpumep, Kak 3amensieHne CYMTbIBaHWsA 6a3bl JaHHbIX UK ApYrMX onepauuni, Npou3BoguMbIX MO
nepBoMy KaHany.

O6paboTtka cobbiTni (owmnboK) «G1 < G1miny, «G2 < G2min» un «t3 < t3miny.
Heobxoaumo nNpoKOHTPONMMPOBATL HACTPOMKW, CBSI3AHHbIE C BKIOYEHMEM/OTKITHOYEHNEM peakuun
TennocyéTymka Ha cobbiTus: «G1 < GTminy, «G2 < G2min» 1 «t3 < t3min».
BkrnoyeHne n BbIKOYEHUE pernctpaummn U peakummnm Ha yKa3aHHble OLIMOKN ocyLiecTBndaeTcAa B
meHo «YIMPABITEHVE AHAINTM3OM OLLINBOK».
Heobxogumo ybeantbes, 4To:

= ana wmogumduvkaumn KM-5-1, KM-5-2, KM-5-3, M Ona HepeBEpPCUBHbIX BapuaHTOB
mogucpmkaumini  KM-5-4, KM-5-5n KM-5-6 peakuus Ha owubkum no muHumymy G1, G2
BKIMOYEeHa.
Bua Ha avcnnee: | AHANM3 G1mn: BKN |, | AHAIN3 G2mn: BKI|.

= and peBepCMBHLIX  BapuaHTOB MoAnUKaLnn KM-5-4, KM-5-5 n KM-5-6
peakumsi Ha oLwmnoku No MuHUmymy G1, G2 oTKno4veHa.
Bupa Ha avcnnee: | AHANIM3 G1mn: BbIKN |, | AHATIN3 G2mn: BbIK/T|.

=  ana  wmogudpmkaumm  KM-5-3, KM-5-4, KM-5-5 wn KM-5-6 peakuns Ha cobbiTue
«t3< t3min» MoxeT ObITb BKIMIOYEHA NOMb30BaTeneM, UCXoas U3 TpebosaHui, CBA3aHHbIX
C KOHKPETHbIMMW YCNOBUSIMU 3KCMnyaTauum TENNocYETYMKa Ha 0ObekTe.

Bwug Ha avcnnee: | AHANMWU3 t3mn: BKJI.

HacTtpoika makcMmanbHbIX U MUHUManNbHbIX U3MEPAEMbIX 3Ha4YeHun t3.
Hactpovika 3aBucuT oT mogenu npubopa. B KM-5-3, KM-5-4 t3 cooTBeTCTBYeT TemnepaType
XOMOAHOW BOAbI, MCMONb3yeMOW AN MoAMNWUTKM Ha UCTOYHMKe TennoTthbl (t3 = tx). paHuyHble
3Ha4yeHus 3agatoT obblbHO criegytowmm obpasom: t3mn =10 °C, t3mx = 40 °C.
B KM-5-5 n KM-5-6 t3 cooTBeTCcTBYET TEMNepaType TEMMOHOCUTENSA B nogatowem Tpybonposoae
OOMONTHUTENBHOIO KaHamna KonmuyecTBa TennoTtbl. B aTom cnyvae oOblMHO 3apaloT crnegyowme
rpaHnyHble 3Ha4veHus: t3mn = 1°C, t3mx = 150 °C.

Cu HXPOHM3aUunAa NHTerpaTopos.

C Bepcum 2.00 gobaBrneH pexum OCTaHOBKM MHTerpaTopoB M u V' CMHXPOHHO C OCTaHOBKOW
uHTerpatopoB Q u Tp. 3TOT pexum MOXHO BKMAOYUTb (OTKMOYWUTL) B MyHKTe MeHio «CUHXP.
WHT.» noactpokn «<HACTPOUKA» TpeTbeii cTpoku MeHto (cM. npunoxenue 1, Tabnuua I1.8.).
BKMIOYEHHBIN  pEXUM  CUHXPOHM3aLMKM MOXeT ObiTb MnoneseH, ecnu HeobxoauMM  KOHTPOrb
KOPPEKTHOCTM BbluMcneHuss Q no AaHHbIM apXMBOB TEMMOCYETUMKA.

Mpun OTKMIOYEHUN peXMMa CUHXPOHU3aLUN TENNOCHETYMK NpoaomkaeT yunTeiBatb M 1 V, noka ato
BO3MOXHO, Aaxe npu octaHoBke Q u Tp (Hanpumep, korga At BbIXOOWT 3@ MWHUMambHbI
OunanasoH).
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NPUTIOXXEHUE U
(cnpaeo4Hoe)
METOOVKA ONPEAENEHUA KO3®®ULIMEHTOB NONIMHOMA NrPAOYUPOBOYHbIX KPUBbIX
OATYMKOB OABIEHUA

B KM-5 3anoxeHa BO3MOXHOCTb annpoKCUMaLMM XapaKTEPUCTUKN OATYMKOB M3OLITOYHOIO AaBreHust
NONMHOMOM BTOPOW CTeneHn no opmyne
P1 [atm] = P1a0+ P1a1.-U+ P1a2-U?,
roe P1lan — koaddpuumeHTbl nonvHoma kKaHana gaeneHna B KM-5; U — HanpsbkeHue, CHUMaemoe C
N3MEepPUTENBHOIO pPe3ncTopa, Ha KOTOPbI MOAKMOYEH TOKOBLI BbLIXOA AaTyuka AaBreHusi. 3HadeHue
pesuctopa 20 Owm, 4TO AnNs JaTtyuka C BbIXOOHBIM TOKOM 4 — 20 MA COOTBETCTBYET HaMpsKEHUSM
0,08-0,4B.

Ha gucnnee BY BbicBeYMBaEeTCs paccuuMTaHHOE MO 3ToM opmMyne u3bbITOYHOE [aBfieHue B
aTMocdhepax unu, npu nepeknioveHmm cuctemsl eanHmy, — B MlMa. [ins pac4étoB no tTabnuuam aHTansnuu
W NNOTHOCTU MpPUMEHsieTCA abConTHOE [AaBreHue cpedbl, MNO3TOMY K WM3MEPEHHOMY 3HayeHuto
pobasnsietcsi 1 kre/cm?® unm 0,1 MMa.

Mpumep — PacyéTt KoachdULMEHTOB MONMMHOMA AMS NIMHENHOTO AaTynMka M3ObITOMHOIO AaBfiEHUS C
Onanas3oHoM Pmax 1 BbIXOOAHbIM TOKOM 4 — 20 MA, NOAKIMOYEHHOrO K MepBOMY KaHany:

P1a2 =0,
0=P1a1-0.08 + P1a0,
Pmax = P1a1-0.4 + P1a0.

Takum obpasom, hopmynbl AN BblYUCTIEHNS KO3 DULMEHTOB criegyloLme
P1a1 = 3,125 - Pmakx,
P1a0 = -0,25 - Pmax.

Hanpumep, Onsi KOHKPETHOro Aatymka ¢ BepxHuM npegernom Pmax = 1,0 MMa (10,19716 atm.*)
KoadppmumeHTbI, KoTopble Heobxoanmo BeecTr B KM-5 13 CTpoKn MeH0 HacTporiku, 6yayT paBHbI:

P1a2=0,0 [aTM/B2] (Ha akpaHe P1a2 0.000000+00),
P1a1 = 31,866125 [aT™m/B] (Ha akpaHe P1a1 3.186613+01),
P1a0 = -2,54929 [aTM] (Ha akpaHe P1a0 —2.549290+00).

Mpumep — Pac4dét gns npeobpasoBatens (gatyuka) aaenenuns WO npomssogctea «OOO TBH
3HeprocepBuC» C BepxHUM npegenom Pmax = 1,6 MlMNa (16,316456 aTtM) n AMana3oHOM BbIXOAHOrO curHana
4 — 20 mA: KoachbpuuMeHTbl, kKoTopble Heobxoammo BBecTM B KM-5 M3 CTpOKM MEHK0 HacTponku, OyayT
paBHbI:

P1a2 = 0,0 [aTm /B?] (Ha akpane P1a2 0.000000+00),
P1a1 = 3,125 - 16,316456 = 50,9858 [atm /B]  (Ha 3kpaHe P1a1 5.098580+01),
P1a0 = — 0,25 - 16,316456 = — 4,078864 [aT™m] (Ha akpaHe P1a0 —4.078864+00).

* BenunumMHa u3MepeHHOro paaeneHust B [krc/cmM?] — TexHumyeckass atmocdepa. Ob6o3HaveHue Ha

andasunTHO-UMgpoBoM Tabno [aT™].

Mpnbop noapepxuBaeT XpaHeHne KO3I(MPUUMEHTOB M OOHOBPEMEHHLIN PaACYET MO YETbIPEM
NnofnMHoOMaMm, 4YTO MO3BONSET MOAKMOYUTE COOTBETCTBYHOLLEE KOMNMYECTBO pasnuyHblix Tvnos M Ha ogHom
obbekTe. Kog Tvna npeobpasoBaTtens B onMcaHum KOHUrypauum ykasbliBaeT Ha TO, KOS(ULNEHTLI Kakoro
13 NONMHOMOB ByayT MCMOMb30BaTbLCA NPU pacyéTax.

Mocne wu3rotoBneHuss npubopa nNO yMONYaHWIO KodaM Tuna MpPUCBaMBalOTCH KOI(MDULIMEHTHI,
COOTBETCTBYHOLLME NpeobpasoBaTensm C NMHENHON XapaKTepUCTUKON Creayowmx TUNoB:

TokoBbIn
Koo tuna MakcumanbHoe gaBneHune
amanasoH
0 1.6 MlMa (16.317 atm) 4-20mMA
1 2.0 MIMa (20.339 atm) 4-20mMA
2 1.0 MMMa (10.197 atm) 4-20mA
3 He onpenenéH

Mpn ncnonb3oBaHUM NUHENHBLIX AATYMKOB C APYTMMU XapaKTePUCTUKAMU KOIPPULMEHTBI MOTYT ObITb
paccyuTaHbl C MOMOLUbIO BblMUCHUTENS. [N HENMUHEeWHbIX OaTYMKOB  KO3(MULMEHTbI HeobXxoaumo
onpeaenvTb 1 BBECTU CaMOCTOATESNBHO.
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1)

2)

rPUTTIOXXEHUNE K
(cnpaeo4Hoe)
NPEOCTABNEHUE B MEHIO MAPAMETPOB TEMNOCYETYMKA KM-5
YUCEN B ®OPMATE C NNABAIOLLEN TOYKON U UX PEOAKTUPOBAHUE

HacTtpanBaemble napamMeTpbl W HEKOTOpble KOHCTaHTbl opmata C nnaBawolen TOYKOM
npeacTaBneHbl B MEHI0 TeNNoc4YéTynka B popmarte cooTBeTcTBYOWEeM E-cbopmaTy npu pacneyaTke
B NMobOOM KOMMbOTEPE, 3a UCKITKYEHNEM OTCYTCTBMA camon Oykebl E, otgendwowen maHTuccy ot
nokasatensa cTeneHn 4ucna pgecatb. Hanpumep, umcno 0.01234567, wumelowee Bua B
KomnbloTepHoMm E-cdbopmate 1.234567e-2, Ha akpaHe Tennocyétumka OyaeT BbIrMsgeTb Tak:
1.234567-02. lNokasaTenb CTENEeHM CO 3HAKOM O3Ha4aeT, Ha CKOJSIbKO 3HAKOB HAOO0 MEepeHecTu
OECSATUYHYIO TOYKY BReBO (ECnM 3HaK rokasaTensi «MUMHYC») UMM BMpaBo (ecnv 3HaK nokasaTens
«MMCY).

PacnonoxeHue yncna Ha akpaHe TEMMOCYETUMKA B NIIOOOM NYHKTE MEHIO MapaMeTpOB OANHAKOBOE.
Yucno pacnonaraeTcs B NO3uLMAX 3KkpaHa ¢ 5-or no 16-t0. B 5-oi nosuuumn pacnonaraetcs 3Hak
yucna: Ans MNONOXMUTENbHbIX 4YMCEN 3HaK He oTobpaxaeTcs (oToOpaaetcss npoben), Ans
oTpuLaTenbHbIX Yncen otobpaxaeTcs MUHyc. B 6-oi no3numm otobpaxkaeTcs uenas Yactb yicna. B
7-o no3vumm Bcerga oTobpaxaetca Touyka. B mosvuumsx ¢ 8-om no 13-t0 oToOpaxaloTcsi WecTb
3HaKOB APOOHOM YacTb uucna, YTO MPUONU3NTENBHO COOTBETCTBYET MOSIHOM TOYHOCTU XpPaHEeHWs
yucrna B popmarte ¢ nnaeatoLlen Toukon. B nosuuusax ¢ 14-om no 16-t0 oToOpaxaeTcsi nokasaTernb
CTEMNeHn Yncra Aecatb, npuyem B 14 no3vumum 3HaK 3TOro nokasatens (Mmc UM MmuHyc), a B 15-on
n 16-3017| 3HayeHve 3Toro nokasatens. [pymep BbIBOAA MaKCMMaribHOMO 3Ha4YEHUSA pacxoda, paBHOMO
60 M™/u;

Glmx 6.000000+01

5 | | |

O603Ha4veHue 3Ha4yeHune nokasaTtens cTeneHn |

BeJMMYUHbI

3Hak u1cna | 3Hak nokasatens ctenenu |
(+ oTobpaxaeTcsa npobenom)

3)

4)

L 3navawye undpsl Y1cna (MaHTucca) |

PepaktnpoBaHue npomsBoguTCa COrMacHO OMMCaHMIO TENMOCYETUMKA: BXOA B pedakTMpoBaHue —
HaxxaTnem couyeTaHns «BBog» (Npu HaxxaTon KnaBulle «S» HaxaTb KNaBuLLy «CTpernka BApaBo»),
BbIOOP MO3MLMM — FOPU3OHTanNbHbIMK CTPEenKamm, nepedbop 3HadeHU No BO3pacTaHUO — HaxXaTuem
KNaBULLN «CTpenKa BHU3», Nnepebop 3HayYeHUn no yobiBaHUIO HaXXaTMeM CoYeTaHus KnaeBuw «S» +
«CTperika BHU3», 3anoMUHaHWe HabpaHHOro 3Ha4yeHus1 — HaxaTueM coyeTaHust «BBogy», oTMeHa
NM3MEHEHUN — HaxaTuem codeTaHnss «OTMeHa» (Npy HaxaTon KnaBuwe «S» HaxaTb KnasBuLly
«cTpenka BneBo»). B kaxgon no3vumun npu nepebope 3Ha4YEHUN MEHSAKOTCS TOMbKO paspeLUeHHbIe
CUMBOJbI: B UMAPOBLIX NO3numnsax — uudppbl oT 0 4o 9, B no3numm 3Haka vmicna — npoben nnn MuHyc,
B MO3MLMM 3HAKa NoKasaTerns cTeneHy — nioc Unm MUHyC.

Mpumepsbl NpeacTaBnNeEHNS HEKOTOPbIX YMCEN:

MNpencraBnenune B E-popmate lNpencraBnexHune Ha gucnnee

Yucno
1 1.0e+0 1.000000+00
3 3.0e+0 3.000000+00
0.1 1.0e-1 1.000000-01
0.001 1.0e-3 1.000000-03
-0.1 -1.0e-1 -1.000000-01
160 1.6e+2 1.600000+02
20 2.0e+l 2.000000+01
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MPUTIOXXEHUE 11

(o6s13amenbHoe)

NNAT®OPMA NOAKNIOYEHUA BEPCUN 15B

Ha pucyHke J1.1 nokasaH obwuin Bua nnatgopmel nogkntoyvenHms sepcun 15 B, rape SW1 m SW2 — DIP

nepekntoyatenu suga SWD1-4.

I i e

PucyHok J1.1

Xapaktepuctukn SW1 npueegeHsl B Tabnuue J1.1

Taobnuuya .1

O6o3HaueHune
no3vLMN CoctosiHus PyHKUMOHaNbHOe Ha3HavyeHve KommeHTapum

ﬂOD,KﬂlO‘-leHVle/OTKﬂlO‘-leHMe |_|pV| yCTaHOBKe nﬂ'] —P1

P1 ON/OFF | ymuratopa aatumka paenetms P1 nepesecT B nonoxexne OFF
NoaKNIOYEHNE/OTKIIOYEHNE Mpwn yctaHoBke M2 — P2

P2 ON/OFF
uMuTaTopa gatyvka gasneHuns P2 nepesectu B nonoxexve OFF
NOAKIMYEHNe/OTKNIoYEeHe lMpu nepeBoae nepeknoyartens B
ummMTaTopa AaTuuka Temnepartypbl nonoxeHne ON — ycTaHOBUTb

T3 ON/OFF
ta (HapyxxHoro Bosayxa) nepembI4K1 Mexay Krnemmamu

12(+J3), 13(+T3) n 10(-J3), 11(-T3)

EP ONJOFF paspelueHue/3anpeLleHe pexvma

HacTpoWnKM npubopa

Xapaktepuctukn SW2 npueeneHsl B Tabnuue J1.2.
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Tabnwuuya N.2

O6o3Ha4eHne
CocTosiHus PyHKUMOHANbHOE Ha3Ha4YeHne KommeHTapuu
nosnuun

A1 NnoaKnNtYeHNe/oTKIIoYEHNEe

B1 ON/OFF cornacyrouwen uenoykun 1-ro kaHana RS- A1 n B1 nepekntoyaroTc COBMECTHO
485

A2 noakntYeHne/oTKIoYeHne

B2 ON/OFF cornacyLlen Lenoyku 2-ro kaHana RS- A2 1 B2 nepekntoyaloTcs COBMECTHO
485

Bua Ha nnatdopmy nogknoveHusa 15 B nsHyTpu npuBeaeH Ha pucyHke J1.2.

SW 1 SW 2

i - E =
;om,,.;mm;wi:im

SRS I < )

HakoHe4yHUuK
kabenbHOro BBOAa

PucyHok J1.2
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TPUJTTIOXKEHNE M
(o6s13amesibHOE)
Jnct 1
BA30BbIE 3JIEKTPUYECKUE CXEMbI NMOAKIMOYEHUA KM-5 K BJIOKAM MATAHUA U
NEPUOEPUNHBIM YCTPOUCTBAM
Mnatdopma noaxno4eHus OnekTpuyeckas cxema NoAKIYeHus
KM-5 TennocyeTdnka KM-5-1
Ri g n s N w1, annapaTHO-NporpaMmHoi
Tepmonpeobp. Ha | K |‘| .,;f 1| +1J': & 2 Bepcum v15_02.28
Tpnyqﬁnc;gil:oh;e | a"r ] T1 g3 BHUMAHHKE!!
b = 7] a1 Ecnu ucnoneayetca TepMonpeobpasoeatent ta,
Gnd 5 Heobxoammo nepekniodatents “T3” nepesecTn
/J\_ 2 B nonoxexue “OFF”, BMecTo nepemelMer Mexay
R2 (20 L % I“ f‘ 1 2 g knemmamu 12 (+J3), 13 (+T3) 1 10 (-J3), 11 (-T3)
TepmonpeoBp. Ha = 2 _org noacoeavHuTh TepmonpeoBpasorarent ta
oBpaTHoMm K] r | T2 g no 4-NpoBoAHONA cxeme.
Tpy6onposoae P lU' J Ulr T2 57
Bnok nutaHus
Bri(u) - 3B
ta [ A W3 212 33, +UP +UP
TepmonpeoBp. <I i } > -J3 10 [ ﬁ /"‘ Iﬂll Q 2} 12 B, nuT.
TEMI'IEpaTypr ~ } +T3 13 34@ -UP = ' -UP &1 KaTylwer
Hapy#. Bo3ayxa L / ! ; T3 11 23 +UDA = U2 9 4 6..12B
Gnd & 14 ?;G -UDA L -Uz 5 3)  OcH. nuT.
o tURS ﬁ +URS, ¢ 6 128
nPn1 — NPy 1 +SS 29 155 -URS / -uRs;’a } TS ane
npeoBpazosarent ~ SS a0 = / 5
et (o oot |] » | 775
BbIXOAOM WK B1
-InF 18 | umn. Beix.1 2@ GnRS _v ~ \‘f_ 7
+InF 5 16 268
/"‘ P12 RS-485 f27T@ A2
= - n UF’>@ 21 nnc 281 B2 \_C-—-—-—-
/ P2 . 10
- %] d | 11 ~ 220
GnA @19 ‘\"} "--.‘? ’—&
112 1 ]2 B kavecTse npuMepa NpueedeHs! ! -lr
~r - - npeobpaszoeatenu faeneqwa M. ~220 B,
! ! 50T
P P u
BHWMMAHME!!! MNpw oTcyTCTBUM AATYMKOB AaBNEHWA
i"a;e';ﬂi"f; Zﬁ;e:ﬂz‘)fg P1, P2 UK OHOTO M3 HIX HEOBXOAMMO NOAKMIOHMT
nopatowem TpyGonp. obpatHom TpyBonp. WX UMWUTATOPbI (SW1: “P1", “P2" B nonoxeHue “ON"). AnanTep nepudepun
AlN-5 unu
Mpeobpaszosatens
MHTepdeca
L] 485/232 v3,
> wnu AMNA-4
RS-485
RSB |2
RSA |1
-URS |5
+URS |4
GND_|3

PucyHok M.1— BasoBas anektpudeckasa cxema nogkntoderHms KM-5-1 k 6nokam nutaHms
1 nepndcepuUnHbBIM YCTPONCTBaM

MpnmeyvyaHunsn

1 Ha pwucyHkax M.1+H.6 nokasaH MOHTaX TONbKO pasbéma uHTepdernica RS-485. lNogknioveHue
ycTponcTBa nepeHoca gaHHblx YT nnu nepcoHanbHOro KOMMNblOTEPA paccMaTpuBaeTcsa B NpUoXxeHun [
AaHHoro P3 KM-5.

2 B Hactoswee Bpems BMecTO npeobpasoBatens wuHTepdernca RS-485/RS-232 (nnn AlAN-4)
ycTaHaBnMBaeTCs aBToMaTM4eckuin npeobpasosartens uHtepdenca Al-5, 4to noka He HaLWINO OTpaxeHue
Ha pucyHkax M.1-M.6 gaHHoro PO KM-5.
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TPUTIOXKEHVE M Jiner 2
nna-rcbopma NoaKNYeHnsa eﬂeKTqueCKaﬂ Cxema nogknveHusa
KM-5 Tennocyetymka KM-5-2

annapaTtHO-NporpaMmmHoi

Ja) Y +J1
R (t1k) L a4
‘repmonpteoKG}p, wa | [ Jlr [ o Bepcuu v15_02.28
nopaowenm K] s 1] ST1 5 BHUMAHME!!
Tpybonposone | § U J ] T 1 Ecnu ucnonbayeTcs Tepmonpeobpasosatens ta,
bl Heobxogumo nepekntodatents “T3” nepesecTn
Gnd 5 B nonoxeHwe “OFF”, BMeCTo nepemMsI4er Mexay
reey L T ﬁ +2 g knemmamu 12 (+J3), 13 (+T3) u 10 (-J3), 11 (-T3)
— -
TepMonpeaBp. Ha % q 5 42 g NofCoeAMHNTL TepmonpeoGpasosartent ta
oBpatHom I 12 g no 4-NpoBoaHON CXeMe.
TpyGonposoge tU! ‘j 1'\_;! -T2 &7 Bnok nutanua
BM(w) - 3B/5B
@ A Aﬁ—/\—ﬂ—) +J3 P 12 (1 yacTs)
1epM0npeoﬁp‘.—\ (1] - > -J3 10 330 +UP fnll /’“ ﬂ1| FUP g2y 12 B, nur.
TeMNepaTypbi ~ > +T3 13 g WP = UP i 1f karywex
Hapyx. Boanyxa T3 1 233 +UDA ~ +UDA Q4
s 24, -UDA / UpA 6..128
nd @ 14 e = 3§ ocH.nur,
o tURS ~ FURS 9 6 6...12 B, nuT.
NP1 — nPM 1 +8S . 29 15~ -URS / -UR;.a/Q “RS-485
npeobpasoBatent ~ .58 [ = / 5
pacxoaa ¢ naccue- r@ I 7 =— 30 9
HEIM MMAYNECHBIM i RS-485 ceTe ¢34 ¢ Al ~ 7
BLIXOAOM GRS 25 nnm 32: Bi| || / | / /ﬁ/E 5
- InF 18 | wumn. Beix.1 ot ~
vk 216 ZG@%J U
F1—F 220, rsass f270—L2 _ﬂ
7 +up>gz1]n' nnc les \v) .
= - > Toneko anA BM(u)-3B
q/ P2 )0 BEEE 10
GnA @19 f""*--er L'“--._? ""x_? ,iQ ~220
1]2 12 B Ka4ecTBe NPUMEPa NPUBEAEHE! l
~+ = I ~=_ -, npeocfpasosarenu gasnequs WA, ~220 B,
P P 50y
P1 — npeo6p. P2 — npeobp.
AaeneHwA Ha OasneHuA Ha
nofawowem Tpybonp. obpatHom TpyGonp. ApnanTep nepudepum
MnaTtdopma nogknYeHns AM-5 unu
BHUMAHME!!! MNpu otcyTcTemMK nnc-5 MpeobpasosaTtent
Aaryukos aasnedus P1, P2 wunu +J1 4 uHTEpdeiica
O[JHOTO U3 HUX Heobxogumo -1 2 485/232 v3,
NOAKIIOYUTL UX UMUTATOPbI +T1 3 RS.485 ( 32g—o 1 N T unu Anin-4
(SW1: “P1*, “P2 T 1 noprt a1 e—ALL L] RE485
L "
B nonoxenve “ON"). GNA @5 265 RS Y N 2]
RSA |1
+2 ~7 8 -URS_|5
-J2 6 +URS |4
T2 9 IGND 3
-T2 7
13 12 Bnok nutanus
al@ 10 Br(u) - 3B/58
2 yacTb
+T3 13 LUP +Up ( }
-T3 1 33& = ﬁ f"’ ﬁ 9 21112 B, nut.
Gnd @ 14 34& ﬂJgA — -Up Q 110§ KaTywek
= ~ +UDA
23% D 413Y 6..12B
+InF @16 241 -UDA ‘lel' -Uba 9 3/12 OCH. nuT.
-InF & 18 - *URS ~ +URs 15
7o—"rs ] U R 656,12 B, nu.
GnRS @ 25 15 o - \’_- BS q 5H4f  RS-485
+55 @29 RS-485 = 9ns
-85 @30 nopr2 f 279 A2 A Q THE
1 @20 wm 1280 B2 B ® 817
umn. Beix. 2
+UP @21
P2 @22 B 3HameHaTene ykazaHbl
GrA @19 HOMEPa KOHTaKTOB 2
BHAMAHME!!! wacTti BMiw)-58.
MNepekniodarens SW1:
“T3", “P1", "P2" 1019
nepeeecTu B nonoxeHue “ON”. W20y ~220
vy
~220 B,
50 My

PucyHok M.2 — BasoBas anektpuyeckas cxema nogkntodeHms KM-5-2 k 6rnokam nutaHus
1 NnepnepUnHbBIM YCTPONCTBaAM
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TPUTIOXKEHVE M Jinct 3
MnaTchopma NoaKmioHeHNs OnekTpuyeckas cxema NoAKNoHeHNs
KM-5 Tennocyerymka KM-5-3
M= - A 1 gy annaparHo-nporpamMmmHoi
R1(1T9 | 1 Bepcuu v15_02.28
TepMonpeoBp. Ha ( I = T 22 -
nopatoLem ] ";'“ 73 BHUMAHWE!!!
TpyGonpoeoae ¢ - - T1 54 Ecnu ucnonsayetca Tepmonpeobpasoearens ta,
Y_ Heobxogumo nepekniovartens “T3” nepeeectu
Gnd >@ 5 B nonoxexue “OFF”, BMECTO nepembItek Mexay
oo L] A r AT w2 g, knemmamm 12 (+J3), 13 (+T3) u 10 (-J3), 11 (-T3)
—— a | J" | 22 noAcoeauHUTL TepMonpeoBpasosatent ta
obparHom K f| fr I} 412 g no 4-npoBOAHON Cxeme.
TpyGonposone -T2
pybonposon V=V a7 Brnok nutaHus
Bl(wn) - 3B/5B
@t AQI—f—P—) +J3 B 12 (1 vacTb)
ﬂaplmonptaf:oﬁp-_ﬂ —f > -J3 10 3B tUP ﬂ /"‘ ﬂ\ P 92y 12 B, nut.
TeMNeparyps K | > +T3( @ 13 Mg -UP ..; UP o 1 f rarywex
HapyX. Bo3flyxa T3 1 23, +UDA ~ FUDA 6 128
Gnd @ 14 24, -UDA __/ -UoA g o f ok
17 +URS ~ FURS o o 6 128
nen1 — MnPM 1 +8S 20 15 -URS [u } --12B, nur.
npecbpa3sosatens s = & -J/ > 5 RS-485
pacxofa ¢ naccue- r@ |! /‘r‘ 2 30 Al “ 9
HBIM MMNYNBCHBIM = RS-485 cetb ~
GnRS™ 25 {31 @ 7
BbIXOLOM MK B1 \ J / /
32 OF:]
- InF P 18 | wmn. Boix.1 26 GnRS _V ~ \)‘_ /
+InF @ 16 &: _f\
/r- P10 - Rsags f270 ‘;‘i A /
= nnc 281
~ +UP >Q) 21 vV ‘_<._.___.__ Toneko ans BM(u)-3B
& 1 10
- g 22 Mo ~220
GnA @19 ‘x? ‘m.? ‘““w, —S
1|2 112 B kadecTee npumepa npueeaeHs v l
- | k- | npeoGpasoeaTeny aasnexuns WM. ~220 B,
50 My
P1 — npeo6p. P2 — npeobp.
OaBneHWA Ha OaBneHwuA Ha
nogawowem TpyGonp. obpaTtHom TpyGonp.
Mnatdopma NoaKno4eH!s A”amipnf';%fep””
nnc-5
Mpeo6pasoBarens
R3(xn) L] % f‘.' J," f‘.l 15 4<. BHUMAHME!!! Ecnu "mgpmnca
Tepmonpeobp. ( ] - } -1 2 29 tx nporpaMmupyeTca 485/232 v3
Ha TpyGonposoae £ *T1 o 3@ 1 R3 He ucnonbayercs, i ALV,
XOnopHoW BoAs! | 4 UJ J |/ 11 o1&’ knemmbl 1,2, 31 4
Y [OMKHbI BbITh RS-485
Is Gnd 5  coeguHeHbl ggi f
t P N ~ +J2 nepemei4Kamu! B1 | oh 11
R4 (12n) = 7 1] 32 o RS-485 f 323 A -URS_[5
Tepmonpeobp. - &6 noprt L 31 & Al [] YURS 4]
Ha obpatHom ( l r~ } T2 &g > GnRS _\l} GND |3
TpyGonposose | / | T2 7 268——— T
bt v = v
Bnok nutanuns
+J3 12
BM(w) - 3B/5B
BHUMAHWE!! MNpu otcyTcTEmm -J3 10 (é lac:?rb)5
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VW - HaKONNeHHbII 06bem No MMNYNLCHOMY BXOAY

Qr, M1r, M2r, Vur, Tpr - nokasaHus MHTErpaTopoB 3a NOCNeAHUI NpoLeLWnii KaneHaapHsli rog nepea 0GHyneHnem

“S" HayaTb U OTNYCTUTb Knasuiuy “ + ”,

Mpumeuanue 2: CoobujeHue “CUeT BKIOHEH” BLIBOAUTCA HE
Donee ~ 2.5 ¢, NOCNe Yero cYeTYUK BOIBPALLAETCAH HA NYHKT
“‘Bkn. Cueta”.

t1, 2 n ta - Temneparypa B nogaowem, obpatHom TpybonpoeBogax u Temnepatypa Hapy»KHOro BO3ayxa
tnp - TemnepaTypa BHYTPW U3MepuTenbHOro bnoka
P1, P2 - naenenue (B [aTm] unun [MIMa]) TennoHocuTens B nogaiwoLwlem u obparHom Tpybonpoeoaax
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TPUTIOXKEHWE H Jlner 3

Crpykrypa MmeHio Tennocuerymka KM-5-3
(ana Bepcui n/o 1.59 1 Bblwe)

Ha “Q" 4

‘_" Moeepka < »

CTpoKa uamepeHHbix |
Mpu NOBEPKE BEIUUMH

| YT ———._ u

MoacTpoka
“Noeepka”

MoaudmKkaluua napamMeTpos U AOCTYN K NOACTPOKAM

‘Toeepka” W “TecTbl” BO3MOXEH TONLKO NPH BKMIOYEHHOM -U - “BeoA™: NPY HAXATOW KNapuLwe “S” HAXATbL U OTNYCTUTL KNaBuLLy “ =+
nepeknoyarene EP B nnatgopMe nogknoyeHun

Ha Q Q
PR i Ha
f f f f f lNogoekle TECTBI
3Hat+eﬁ|wﬂ no,qrc{;rﬁoxa - noncTpoka
M1 Mn A y . TECTOB
S Q e i) [P vm [ Ve e TR L—» 3Hau. P -
1 1 1 P ¥ Y ;v [
. Gml Gmn
o w Gyl Gvm U [ 2 o] 2r [ e a2 s P e P2 [y Px 3 2
I N ') - ' + 'S v 4 '
N OCHOBHbIE P | . Mapam. | | Mapam. | |Ynpaen.awa-|,_|Camogwmar-| | Bkn. 5
€ para Bpema napaMEprlHHanggrgHm Hacrpoika o6paGoTku| | npuGopa nuaom owmb. HOCTUKE cueta |
~ Uft 311 4 —l 2 U — it —— it —it
Beon Beog Mopcrpoka MoacTpoka Moacrpoka MopcTpoka Moacrpoka
Aathbl spemeHu| | | OCHOBHbIE Hgﬂ%gg:g Mapam. Mapam. Ynpaen. aHa- Camopanar- BkﬁqIO'E-ITEH
napam. oBpaboTku npubopa nM3om owmB. HOCTHKA
}, 4, (s s s | I 4 N
ypre s

Mpadnyeckne n3obpaxeHUAa KOMaHg, nogasaemMbiX ¢ Knasmartypbl KM - 5:
<+ - riepexon Mexxay NyHKTamu MeHI0 N0 ropu30HTAaNK: HAXKATHE KHOMKKU ‘e unu “ ="

l - Nepexon Mexay NYHKTAMU MEHIO N0 BePTUKANN: HAXKATHE KHONKKM “ ¥ "

ﬂ' - “OTMEHAa": NpW HaXaTol Knaeuwe “S” HAXAaTb W OTNYCTUTb KNABULLY “ <=

Q - tennoean sHeprus (B [[kan] unu [MBT*4]), Tp - Bpemn pabotkl npubopa [4]

W - Tennoeas mowHocts (B [[kan/u] unu [MBT])

M1, V1, Gm1, Gv1 - macca, 06bem, MaccoBblii M 0GbEMHBIN pacxo B nogawulem Tpybonposoae

MpumevyaHue 1: 4To0bLI NEPEKMIOYUTE CUCTEMY EAWMHUL
WK Pa3mMepHOCTb HeOOX0AWMO NMPKU HAXKATOM KnasuLe
“S” HaXKaTb W OTMYCTUTL Knasuwy “ ¥ 7,

Mn, Vn, Gmn, Gvn - macca, 06bem, Maccosbii M 06bEMHBLIR pacxos B NOANMTOMHOM TpyBonposoae Mpumeyanme 2: CooblieHue “CyeT BKIIoHEH” BLIBOAUTCS He
VU - HAKONNEHHLIA 06LEM NO UMNYNLCHOMY BXOAY

Qr, M1r, Mnr, Vur, Tpr - nokazaHWA UHTErpaTopoB 3a NOCNeAHWI NpoLUeaLWwWiA rog nepea 0DHYNeHuem

Bonee ~ 2.5 ¢, nocne 4ero CYETYNK BO3BPALLIAETCA HA NYHKT
“Bkn. Cueta”.

1, t2 (t2n) n ta - Temneparypa B nogaiowem, obpatHoM TPyGONpPOBOAAX M TEMNEPATYRA HAPYXKHOIO BO3ayxa

tx - 3HaueHuwe Temnepartypel B Tpybonpoeoae xono4Ho Boasbl { ecnn tx nporpammupyercs, To tx = txn = txnp)
tnp - Temneparypa BHYTPU U3MepuUTensHoro bnoka
P1, P2, Px - pasnexne (B [aTm] unu [MNa]) TennoHocuTens B nogaowem, obpatHoM n noanuT. Tpybonposoaax
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MPUIIOXKEHWE H Nucr 4
CtpykTypa meHio Tennocyetumka KM-5-4

(ons Bepcuia n/o 1.59 n BbIwWwe)

= Ha Q Ha Q
------- >
A S e I
i I'IO.U.F%TAPOKE‘ T NoACTPOKa
<y Q [ Ml M2 e ke Tp |e L—» 3Hau. : Ly TecToB
(V1) (V2) L Z . v
L’ W e (G;]jlll - Gn_lz = (] e (2 M X M (NI e []-12 ™ Pl e P2 e Py e g d—b
(Gvl)|" [(Gv2)
' { ' _ { _ ' e ' ' £ '
— OCHOBHblE HANKaum1a HAWKA LA . Mapam. Mapam. | |Ynpaen. ana-|, | Camoawnar-| | Bkn. 5
| Aama BPEMA 4 napametpui [ Ponan e [ HacTponka =¥ o 6pa601kn | nputopa | nuaom oum. HOCTVKA cvera [*
Ut — i U ——Uft — 4 U U — it — it —in
Bson Beog, MoacTpoka Moactpoka Moncrpoka Moacrpoka MoacTpoka MopcTpoka Moacrpoka Cuer
natbl spemenu| | | OcHosHble Beon HacTpoiika Mapam. Mapam. Ynpaen. aua- Camoguar- e
napam. pexuma o6pabotku npubopa nu3om omb. HOCTMKA
4, 'R V) s ) 0 7 N (a A
Y r A 4 h 4 h 4 h 4 A J
Y‘ Ha !'.QI!
? f r Mpachuueckue nsaobpaxeHna KOMaHAa, NnoAaBaeMbIX ¢ knaBuatypol KM - 5:
' < n L Crpoka n3mepeHHbIX
f Ha Qe OREPKA ‘ * npu NOBEPKE BENUUMH <> - nepexod Mexy NyHKTamn MEHIO N0 rOPU3OHTANN: HAXATME KHOMKN “e” unn “ ="
; . : .
e y Jr - Nepexoa me NYHKTaMU MEHIO N0 BEPTUKANN: HaXaTne KHONkn “ § "
U ~ Moaundukauma napamMeTpoB W AOCTYN K NOACTPOKaAM PEXOR Moy, Ny PT
MoacTpoka “MNMoeepka” u “TecTbl” BO3MOXEH TONLKO NPW BKMIOHEHHOM U - “Beoa”: npu HaXaTon Knaeuwe “S” HaXarb U OTNYCTUTE KNaBULLY “ =
“Mosepka” nepeknio4arene EP B nnardopme noaknioveHra ﬂ O . . g .
- “OTMEHA™: NPU HaXXaToMN Knasuiue “S” HaXaTb U OTAYCTUTb KNaBuLLy " <=
Q - tennosas aHeprua (B [(kan] unn [MBT*4]), Tp - epema paboTul npubopa [4] Mpumeyarue 1: 4TOBbI NEPEKNIOYNTL CUCTEMY €AMHULY
W - tennosas mowHocTs (B [Mkan/y] unu [MBT]) MK paaMepHOCTb HeOBXOAUMO NPU HAXaTOMN KnaBuLe
M1, V1, Gm1, Gv1 - macca, 06bemM, MaccoBbii M 0OBLEeMHLIR pacxoa B nogaiowlem Tpybonposoae “S” HaWaTb U OTNYCTWUTL Knasuwy “ + *.
M2, V2, Gm2, Gv2 - macca, o6bem, MaccoBbIn M 00vemMHblil pacxod B oGpatHom TpyGonpoeoge Mpumeyanme 2: CoobLyeHune “CueT BKIOYEH” BLIBOAUTCS HE
Vi - HakonneHHblit 06bem no MMNYNLCHOMY BXOAY . . Bonee ~ 2.5 ¢, NOCNE Y&ro CYETYNK BO3BPALLAETCA Ha NYHKT
Qr, M1r, M2r, Vur, Tpr - nokasaHus UHTErpaTopos 3a NOCNEAHWI NpoLweaLWwnii rog nepes obHyneHnem “Bkn. Cueta’.

t1, t2 - Temnepartypa e nogatowem u obpatHom Tpybonposoae

tx, txn - 3HaveHwe Temnepatypel B TpybGonposoge xonogHoi Bogkl ( ecnu tx nporpammupyetces, To tx = txn = txnp)
tnp u ta - TeMnepartypa BHYTPU U3MEpUTENLHOrO Bnoka 1 Temneparypa Hapy»Horo Bosgyxa

P1, P2, Px - paenenue (B [aTm] unu [MMa]) TennoHocuTens B nogawwem, 06paTHoM W nognuT. Tpybonpoeoaax
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TMPUTIOXKEHWE H Nuer 5
Crpykrypa MmeHio Tennocuyerymka KM-5-5

(ana Bepcui /o 1.59 n Bblwe)

Ha Q
Ha Q
[Topoebie e == ===-- g -
f f f f f 3”"31*6:”” ”Oﬂgﬁ’m‘a s |MoAcTPOKa
M1 M2 ' . TECTOoB
QN Q2w wp[ T — 3“;9”' P v
l l l l4 L L S Yp—— . |
+ h 4 A 4 4 h 4 L 4
; Gml Gm?2 )
Col W e W2 lov)[Gen[] U [P 2 [ X U2 e B [ex PL e P2 [en P3N @ >
n ' ' . ' . £ ' £ ' & £
HAvKaLws HAMEELA Mapam. Mapam. Ynpagn. ana- Camopuar- B
[ PN OCHOBHbIE 5 . p i | YnpaBn. aHa- | moamnar- [ Kn.
Para Bpemn napameTpel ™ EZ’g:Mm? il Ha":;;'g”“ Hacrpoiika 0BpaboTku npubopa nu3omM owwnb. HOCTUKA cJeTa —
- Uft Lal) 24 — Ut —:4 1] 24 — it —— it ——if
Beog Beog Moacrpoka | | [MoacTpoka Moacrpoka Moactpoka MoacTpoka Moacrpoka MoacTpoka s
AaThbl spemeHu| | | OCHOBHBIE Beoa HacTponika Mapam. Mapam. Ynpaen. axa- Camoguar-
napam. pexuma o6pabotku npuGopa NM30M OLUKG. HOCTHKa BKrtoHeH
lb Jb s s s s s (4 4 )
L r A J A 4 Y r
vaHa ™ @
: PN ¥ o —————r I'pachuyeckue n3obpaxeHUa KOMaHa, NogaBaeMbIX ¢ KNaenatypbl KM - 5:
Ha “Q" « losepea H npu NoBepke naenum,m’J <> - MEPEXOA MEXAY NYHKTAMU MEHIO NO FOPUIOHTANK: HAXKATHE KHOMKK "™ UNn “ ="
S ! NGB BP0, OE vy e pOER Jv - NEPEXOA, MEXAY NYHKTAMU MEHIO N0 BEPTUKANN: HaXaTWe KHOMKK * ¥~
' Moactpoka “Moeepka” 1 “TecTbl” BOIMOMEH TOMNLKO NPW BKMIOYEHHOM U - “BeOA™: npu HAXATONW Knaeuwe “S” HAMATE U OTNYCTUTL KNABMLLY * =&
“Nosepka” nepekniodarene EP B nnatcopMe noagknio4eHUA . .
P P thop ﬂ - “OTMEHAa"; NPY HAXXATON KNABKMLLE “S” HAXATL U OTNYCTUTh KNABHLLY " <=

Mpumevanue 1: yToObl NEPEKNIOYUTE CUCTEMY €A UHUL

MK PasMEPHOCTE HEOBX0AWMO NPU HAXKATOW KnasuLie

“S" HaXkaTb M OTNYCTUTL Knasuwy “ + ",

Mpumeuanue 2: CooBuleHue “CyeT BKNIOMEH" BLIBOAUTCA HE
Bonee ~ 2.5 ¢, Nocne 4ero C4YETYMK BO3BPALLAETCA HA NYHKT
“‘Bkn. Cuera”.

Q, Q2 - Tennosasa aHeprua: cymmapHoe (Q) u pacxoayemoe va MBC (Q2) (g [Mkan] unu [MBT*J]),

Tp - Bpema pabots! npubopa [4]

W, W1 - cymmapHas Tennoeas MOWHOCTL M MOLHOCTL MBC (B [Mkan/M] unu [MBT])

M1, V1, Gm1, Gv1 - macca, odbem, MaccoBbIi M 00LEMHBIR pacxod B nogawwem Tpybonposoae

M2, V2, Gm2, Gv2 - macca, obbem, MaccoBbli U 06beMHBIR pacxog B obpaTtHom Tpybonposoge

Qr, Q2r, M1r, M2r, Tpr - noKkasaHA MHTETPATOPOB 38 NOCNEAHWIA NPOLWeALLINA rog nepea obHyneHnem

t1, 12,13 - Temnepartypa B nogawouwem, obparHom u Tpybonporoge MBC

tx = txnp - 3anporpaMMUpOBaHHOE 3HAYEHUE TEMMEPATYPLI B TPYGONpOBOAE XONOAHOMN BOAbI

tnp u ta - Temnepatypa BHYTPU W3MepUTENBHOTO BNOKA M TeMNEpaTypa HapyXKHOIo BO3ayxXa

P1, P2, P3 - nasnenwe (B [atm] wnn [MMal) tennoHockTenn B nogawwem, obparHom n tpybonposoae MBC
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TPUTIOXKEHWE H INuct 6

CrpykTypa meHto Tennocyerymka KM-5-6 (ana sepcuia n/o 1.59 un Bbiwe)

= Ha Q Ha Q
——————— +
- . : —p{ | GACBEIE |' TECTbI
! i ! il ! + ‘ 3Ha4YeHWA| |noaCcTpoKa noAcTpoKa
C—DQHQzHMlHMQHM3HM+HT “Jil.—b 3r|-{|3éqq ?LPTQCTOB
VO[T T 1o ) 2 E v
h J Y h 4 Y h k. 4
Cofl w ko w2 4»(?}1“.1[])4p(%"‘g)q»(%’\‘}33)4;(%"‘__‘:)4u i ko 2 bk tx ook 3 ko @ ko P1 ke P2 ko P3 ko Pt b 1
4 h J h 4 h 4 h 4 h 4 h 4 h 4 Y h J k 4 h 4 h 4 l h 4 h J ¢
WHaukauma WMHavkauua n n V c B
[N N OcHoBHblE _ apam. apam. npaen. aHa- amoguar- Kn. )
Al BReRAf- napametpsl N ‘;‘:’éﬂ?‘: ””32;’2”““ [¢—*1 Hactpoiixa oBpaboTkm ) npubopa “| rmaom owms. [ woctuka || cuera [
JUr —if Y — i Y U U — Ut — i —if
Beog, Beoa Moactpoka | | |NMoacTpoka MoacTpoka Moacrpoka MoacTpoka MoacTpoka Mopactpoka i
parsl Bpemenn|| | OcHoBHbIE Beog Hacrpoiika Mapam. Mapam. Ynpaen. aHa- Camopuar- BXII0SSH
napam. pexmnma oGpaboTku npubopa nn3om ownb. HOCTUKA
'R 'R L (s ) (s (s A A s
A 4 r y ¥ A y
yvaHa'Q"
) S IEETRRE
: r ¥ r | Mpacpuyeckue nsobpaxeHna koMaHa, nogasaemMsix ¢ knaemarypsl KM - 5:
' <N L CTpoKa U3MepeHHbIX |5 .
f Ha e 0BEpKa | > npu nosepke BENMUNH <> - epexoa Mexay NYHKTAMU MEHIO NO TOPU3OHTANN: HAXKATUE KHOMKM “e” Unn “ =+
: . : . J
. y lv - nepexoq me NYHKTaMN MEHIO N0 BePTUKANK: HaXatne kHonku “ § "
_ U ~ Moaudmkauua napaMeTpoB 1 4OCTYN K NOACTPOKAM PEXOR MexAY My Pr
Moacrpoka “Mosepka” un “TecTbl” BO3MOXEH TONBKO NPW BKMIOYEHHOM U - ‘Beoa”: npu HaXkaTon knaewvwe “S" HaxaTb W OTMYCTUTb KNaBULLY “ =
“Mosepka” nepeknio4arene EP B nnatcgopme noaxkniodeHuA , . . .
L J ﬂ - “OTMEHA”: NPU HAXaTON KnaeuLue “S” HaXaTb W OTNYCTUTL KNABULLY “ <«
Q, Q2 - Tennoeas aHeprvs B OCHOBHOM W AONONHUTENbLHOM TennosoM KaHane (B [[kan] unu [MBT*y]) NMpumevanue 1: 4Tobbl NEPEKNIOYUTE CUCTEMY EANHUL
Tp - epems paGoTel npubopa [4] MY pa3MepHOCTE HEOOXOAMMO NPY HAXKATOW KraBuLe
W, W2 - tennoeas MOWHOCTb B OCHOBHOM W AONONHMTENBHOM TENNOBOM KaHane (B [[kan/M] unu [MBT]) “S" HawaTb ¥ OTNYCTWTb Knasuwy " + *.
M1 (V1) ... M4 (V4), Gm1 (Gv1) ... Gm4 (Gv4) - macca (unn 00bem), maccoBblin (Mnn 06bEMHBIA) pacxon Mpumeuanue 2: CoobLueHmne “CHeT BKNIOHEH” BLIBOAUTCA HE
B OCHOBHbIX U A0ONONHWUTENBHLIX (C WMMYNbCHLIM BXOA0M) KAHANAax M3MepeHun pacxoja Bonee ~ 2.5 ¢, NOCNE Yero CHETYMK BO3BPALLIAETCH HA NMYHKT
Qr, Q2r, M1r (V1r), M2r (V2r), M3r (V3r), M4r (V4r),Tpr - nokazaHua MHTErpaTopos 3a “Bkn. CyeTa”.

nocneaHuit NpoLueaLlunia rog nepen obHyneHuem

t1, 12, t1-t2 - remneparypa & nogatowem n obpatHom TPyGONPOBOA4AaX U PA3HOCTb TEMNEPATYP

t3, 14 - Temneparypa B nogatoLuem u obparHom Tpybonpoeogax AONONHUTENbLHLIX TENMNOBbLIX KAHANOB

tx - sanporpaMMUpOBaHHOE 3HAYEHWE TeMnepaTypsl B TpyBGonposoae XonoAHON soasl ( tx = txnp)

tnp v ta - TeMnepartypa BHYTPW U3MepUTENLHOro BNoka u Temneparypa Hapy»KHOro Bo3ayxa

P1, P2 - naenenue (8 [atm] unu [MMa]) TennoHocuTens B nogatowem u obpatHom Tpybonposogax

P3, P4 - pasnenwne (B [atm] unu [MIa]) TennoHocuTens B JONONHUTENbLHLIX KAHANax W3MEPEHUA JaBNEeHUA
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MPUTIOXXEHUE I

(o6s13amenbHoe)

NOCTPOYHASA CTPYKTYPA MEHIO

CTpyKTypa nepBon CTPOKN MEHIO

Tao6bnwuuya MNA

Bup Ha gucnnee

HasHnauyeHue

[MpumevaHuns

Q = XX.XXXXXXT'kaj
(Q =
XX . XXXXXXMBT4)

WHavkauus TennoBon aHeprum B
OCHOBHOM TENIIOBOM KaHane.
PasmepHocTb kan unn MBT-y

MepeknioyeHne pa3smMepHOCTU: NPU HaxaTon
KnaBuLle «S» HaxaTb U OTNYCTUTb KNaBuLLy

« Jr »

Q2= XX .XXXXXXT'kal
(Q2=
XX . XXXXXXMBTu)

MHaukaumsa TennoBon SHeprm B
[OMNONHNTENBHOM TEMNSIOBOM KaHane.
PasmepHocTtb Nkan nnn MBT-4

Tonbko B Moandukaumnsax
KM-5-5 n KM-5-6

Ml= XX.XXXXXX
(V1=XX.XXXXXX M3)

Muaukaumsa maccel (06béma)
TennoHocuTeNs, NpoLleLlen Yepes
KM, T (M%)

M2= XX.XXXXXX T
(V2= XX .XXXXXX M3)

Muaukaumsa maccel (06béma)
TennoHocUTenNs, NpolleaLlen yepes
nnc, T (m°)

B moaundmkaumm KM-5-3 MNC moHTUpyeTtcs
Ha NoaNUTOYHbIV TPYOONpPOBOA, NO3TOMY
Bmecto M2 (V2) niagnumpyetca Mnogn
(Vnogn)

M3= XX.XXXXXX T
(V3=XX.XXXXXX M3)

MHankaums maccbl (06bEma)
TENMOHOCUTENS, NpoLleaLIero Yepes
gononHuTenbHbin MNP Ha nogatouem
Tpy6onposoge, T (M°)

M= XX.XXXXXX T
(V4=XX.XXXXXX M3)

WHavkaumsa maccbl (06bEma)
TEennoHoCcuTEnNS, NpoLleaLlero Yepes
pononHutenbHbIn MNP Ha obpaTHOM
Tpy6onposoge, T (M°)

Tonbko B Mmogmdpukaumm KM-5-6

B moandukaumm KM-5-6 nHanumpytotcs

(1 apxusupytoTcd) nubo Tonsko M1, M2, M3
n M4, nnbo Tonsbko V1, V2, V3 u V4

no Bblbopy nonb3osatens. Beibop moxeT
ObITb U3MEHEH B NYHKTE MEHIO
«APXMBUPOBAHWE M/V»

V= XX.XXXXXX M3 MHamkauus obbéma Tonbko B Moandukaumnsax
TennoHocutens, npoweauwero yepes | KM-5-1, KM-5-2, KM-5-3, KM-5-4, KM-5-7
[OOMNONHNUTENBbHbIN KaHan 3aMepeHus
pacxoga, m°

Tp = XX.XXXXXX u | NHgukauusi BpemeHu paboTbl

npubopa, v

T'OOOBHE 3HAUEHNMA

B3aronoBok noacTpokmn «lfogoskle
3Ha4YeHuA» (MHTerpaTopoB)

Bxopg B nogcTpoky — komaHaa «Beoa» (npu
HaXKaToW KnaBuLe «S» HaxaTb U OTNYCTUTb
KMaBuLLy «—»)

TECTH

3aronosok noacTtpokn « TECTbI»
CnyxeOHbI NYHKT MEHHO,
NPUMEHSIETCSA NPY 3aBOACKMX
NCNbITaHNSX

MyHkT meHo « TECTbI» oTobpaxaetcs
TONBKO MPUW BKITOYEHHOM Mepeknoyartene
EP B nnatcopme nogknoveHns

CTpyKTypa nepBoi cTpoku meHio. MopcTtpoka «FoaoBble 3Ha4YeHUs»

Tabnwuuya .2

Bug Ha gucnnee

HasnaueHune

MpymevaHus

Qr XX . XXXXXXMBTu

WHankaumsa 3HavyeHusa nHrerpatopa Q
3a nocneaHuin NpoLeawmnn rog nepeg
0obHyneHunem, B kan nnn MBT-y

Q21 XX .XXXXXXMBTu

AHanornyHo, Ho anga nHterpaTopa Q2

Tonbko B Mogmdukaumsix
KM-5-5 n KM-5-6

MIr XX.XXXXXX T
(V1D XX.XXXXXX
M3)

AHanorM4Ho, HO Ans MHTerpaTopa
M1 (V1)

M2r XX.XXXXXX T | AHanornm4Ho, Ho onsi HTerparopa B moandukaumm KM-5-3 Bmecto M2r (V2r)
(V2r XX.XXXXXX m3) | M2 (V2) nHgnumpyetcs Mooanl (Viogar)
M3r XX.XXXXXX T | AHanornyHo, Ho Anga nHterpaTtopa Tonbko B moandukaumm KM-5-6
(V3r XX.XXXXXX M3) | M3 (V3)
M4r XX.XXXXXX T | AHanorn4yHo, Ho Ans nHterpaTtopa
(V4T XX.XXXXXX M3) | M4 (V4)
Vur XX.XXXXXX M3 | AHanorMyHo, HoO Ang MHTerpaTopa
Vin
Tpr XX.XXXXXX 4 | AHanoru4Ho, Ho Ans uHterpartopa Tp
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CTpyKkTypa nepBou cTpoku MeHto. Moactpoka «TecTbi»

Tabnwuuya .3

Bug Ha gucnnee

HasHauyeHne

[MpumevaHuns

TECT BPEM. BbIKJ1.

3amepseT Bpems yaepxaHusa nutaHnsa umdposomn

yactn KM-5 npu oTkno4eHUn ceTeBoro nuTaroLLero

HanpshkeHus 220 B

Mcnonbayotca npu
HacTpoike KM-5 Ha
3aBoge-usrotosuTene.

TECT WATCHDOG MpoBepsieT paboTOCNOCOBHOCTL MUKPOCXEMbI [nsa nonb3oBartenen
CTOPOXEBOro TanMmepa 3a6n0KMpoBaHbI
O3Y — Hopma PesynbTat Tecta O3Y
M3Y — Hopma Pesynbtat Tecta N3y
BKIMKOYEH. — Hopma | PesynbTat TecTta BKNOYEHUS
CTpyKTypa BTOPOWN CTPOKU MEHHK
Tabnuuyalld
Bug Ha aucnnee HasHaueHne MpumeyaHus

W = XX.XXXXXXT'kx/u4
(W= XX.XXXXXX MBT)

NHaukaumsa TennoBor MOLLHOCTM B OCHOBHOM
TennoBoMm KaHane, B 'kan/y unu MBT

W2= XX.XXXXXXT'kx/u
(W2=XX.XXXXXX MBT)

MHavkaumsa TennoBor MOLLHOCTY B
JOnNoNHUTENbHOM TENNOBOM kaHane, B 'kan/y
mnn MBT

Tonbko B Moagnukaumnax
KM-5-5 n KM-5-6

Gl=XX.XXXXXX T/u
(GL=XX.XXXXXXM3/u)

MHamkaumsa maccoBoro (06bEMHOM0) pacxoga
TennoHocutens, Yepes KM, 1/4 (M3/q)

G2=XX.XXXXXX T/u
(G2=XX . XXXXXXM3/u4)

MHankaums maccoBoro (06béMHorog pacxopa
TennoHocutens, vyepes MMNC, 1/4 (M™/4)

B mogndukaumm KM-5-3 BmecTo
G2 wnguumpyetes Grnogn (Gn)

G3=XX.XXXXXX T/u
(G3=XX .XXXXXXM3/u)

MHankauma maccoBoro (06 bEMHOro) pacxoga
TennoHocuTensa, Yepes AononHUTENbHbIN MNP Ha
nopatolem Tpybonposoae, T/4 (M/4)

Tonbko B MoAnuKaumum
KM-5-6

G4=XX.XXXXXX T/u
(G4=XX.XXXXXXM3 /1)

WHankauma maccoBoro (06 bEMHOro) pacxoaa
TennoHocuTens, Yyepes AononHUTenbHbIn MNP Ha
obpaTtHoM TpyGonposoge, T/4 (M°/4)

Tonbko B KM-5-6 koHurypaumn
5, 6 n 8 n Bepcum n/o He HUXe
2.60

v1=XX.XXXXXX wM/c | HQuKaumsa ckopocTu TensioHocuTens Tonbko ana KM-5 ¢ norpy>xHbiMu
rnP
tl= XXX .XXrp.C | iHOuKaums TemnepaTtypbl TENNIOHOCUTENS B
nopatoLem TpybonpoBoge OCHOBHOMO
TennoBoro kaHana, °C
2= XXX .XXrp.C | AHanorn4yHo, Ho B obpatHom TpybonpoBoae MHoekc «n» nokasbiBaeT, YTo
OCHOBHOrO TEMMOBOro kaHana, °C Temnepartypa t2 usmepena
t2n= XXX .XXrp.C Tepmogatynkom mogyns MricC.
t2n nHgmMumpyeTca Tonbko
B Mmoandukauumn KM-5-3
tx= XXX .XXrp.C | AHanornyHo, Ho B TpybonpoBoae XonoaHoM MHoekc «n» nokasbiBaeT, YTo
Boabl, °C Temnepartypa tx nsmepena
txn= XXX.XXrp.C | Ecnm tx nporpammupyeTcs, B NyHKTax «tx» u Tepmogatynkom mogyns MricC.
«txn» nHaMUMpyeTca 3anporpaMMMpoBaHHOE tXn HanUMpyeTcsa ToNbKo
3Ha4eHue tx B Mmoandukauun KM-5-4, KM-5-7
dt= XXX .XXrp.C | PasHocTb Temnepatyp t1 —t2, °C
t3= XXX .XXrp.C | iHOuKaums TemnepaTtypbl TENNIOHOCUTENS B Tonbko B KM-5-5 n KM-5-6.
(trs Tpybonposoge 'BC (ansa KM-5-5) unu B B HekoTOpbIX Bepcusx
XXX .XXrp.C) nogatoLem TpybonpoBoae AONONHUTENBHOMO KM-5-5 BmecTo t3=
TennoBoro kaHana (ans KM-5-6), °C nHguumpyetcsa tre
td= XXX .XXrp.C | AHanorn4yHo, Ho B obpatHom TpybonpoBoae Tonbko B KM-5-6 KoHdurypaumn
OOMOSTHUTENBHOIO TENJIOBOrO KaHana, °C 5, 6 1 8 n Bepcun n/o He HUxe
2.60
Pl= XX.XXXX atMm. | MHOMkauus gaBneHnsa TennoHocuTens B
(Pl= XX.XXXX MIa) | nogawowem TpybonpoBoge OCHOBHOMO

TENnoBoro kaHana, B Krc/cm” (at™.) nnm Mrlla
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lNpodomxeHue mabnuubl 1.4

P2=  XX.XXXX aTMm. | AHanorm4Ho, Ho B obpaTHoM TpybonpoBoae
(P2= XX.XXXX MIla) | OCHOBHOIO TEMMOBOrO kaHana, B Krc/cm? (atm.)
unu MlMa
Px= XX.XXXX at™m. | MHOuKauusa nasneHus TenmnoHocuTens B Tonbko B MoanduKaumsx
(Px= XX.XXXX MIa) | Tpy6onpoBoie XOnoaHoi Boabl, B kre/cm? (atm.) | KM-5-3, KM-5-4, KM-5-7
unu MlMa
P3=  XX.XXXX arMm. | MHOMKaumsa gaBneHus TensioHoCUTenNs B Tonbko B MogMduKaumsx
(P3= XX.XXXX Mla) | nogawowem Tpybonposoae AOMNOMHUTENbLHOIO KM-5-5 n KM-5-6.
TENnoBOro kaHana, B Krc/cM” (at™.) nnm Mrlla McnonbayeTcs B BblYUCIEHNAX
p 1 h, HO He apxuBupyeTcs.
P4= XX .XXXX at™. | MHOukauusa naBneHust TENoHOCUMTENS B Tonbko B KM-5-6
(P4= XX.XXXX Mla) | obpaTHOM TpybGonpoBoae AONOMHUTENBHOIO KOHcpurypaumi 5, 6 n 8
TENNOBOro KaHana, B Krc/cM? (atm.) unu MMMa n Bepcumn n/o He Huxe 2.60.
Mcnonb3yeTcs B BbIYUCIIEHNAX
p 1 h, HO He apxuBupyeTcs.
ta= XXX.XXrp.C | MHgukaums TemnepaTypbl Hapy>XHOro Bo3ayxa,

°C

CTpyKTypa TpeTben CTPOKU MeH. OCHOBHasi CTpOKa

Tao6bnwuuya .5

Bwa Ha gucnnee

HasnaueHune

MNpumeyaHus

OATA: J0-MM-I'T

WHankauma Tekywwen gathbl

Bxop B pefaktupoBaHve gatbl — koMaHaa
«BBogy» (Npu HaxaTon knasuLie «S» HaxaTb
M OTNYCTUTb KNaBULLY «—»»)

BPEMA:UU:MM: CC

MHOukaums BpeMeHn CyTok

Bxoa B pegaktupoBaHne BpeMeHu —
komaHaa «Bsog»

OCHOBHHE IIAPAM.

3aronoBoK CTPOKM OCHOBHbIX
napamMeTpoB

PEXVM XXXXXXXXXX

WHankaumsa pexuma pabotsl KM-5.
Foe XXXXXXXXXX-OCHOBHOM

(unm BVMA), JIETO1, JIETO2, JETO3,
HET IIOTOKA WNW HEWTATHHN WU
3aronoBoOK NOACTPOKK «BBoa pexunma»

Tonbko gna KM-5-4, KM-5-7, KM-5-5 n
KM-5-6.

Ona mogmdukaumm KM-5-4, KM-5-7 HaunHas
C annapaTHO-NPorpaMMHON BEpCUn

v 9a 01.53 u Bbiwe.

Bxoa B noactpoky «Beoa pexuman —
koMmaHaa «Beoay.

1-XXXX.,2-XXXX.

WugukaTop 3anonHeHus MNP KM n IMINC
TENNOHOCUTENEM

XXXX-IIYCT (IIOJIH)

HACTPOMKA

3aronoBok cTpokun «HacTponka»

[IAPAM. OEPABOT.

3aronoBok cTpoku «lMapameTpbl
006paboTkN N3MEPEHHBIX BEMUYUHY

[IAPAM. IIPVMBEOPA

3aronoBok cTpoku «[MapameTpbl
npubopa»

YIIP.AHAJIM30OM Oll.

3aronoBok NOACTPOKM «YnpasreHne
aHann3oM oLnBOoK»

lMepexon B noacTpoky — komaHda «Beoa»

CAMOIVMATHOCTUKA

3aronoBok NoACTPOKU
«CamopamarHocTuka»

Mepexon B noAcTpoky — komaHda «Beoa»

BKJIIOUEHVE CYETA

BknioyeHune cyeta (UHTErpaTopoB)

BkntoyeHue cyeta — komanga «Beoay cwm.
npumevaHue 2.

MpnmeyvaHusn
1 — BbiGop pexnmoB paboTbl 1 Moandrkaummn gatbl, BPEMEHN U MOObIX peaakTMpyeMbiX NapamMeTpoB
(xpaHsawmxcs B EEPROM) Bo3mOXHbI TONMbKO Npw BKNOYEHHOM nepekniovaTene EP Ha nnatdopme
nogkntoveHus. Bxog B pexum pegaktmpoBaHusa napaMmeTpoB — komaHaa «Beoay.

2 — MNyHkT «BknoyeHne cuyéta» HeobxoauM, Tak Kak Mocne U3MEeHeHUs AaTtbl UK BPEMEHMU C NyrbTa
Tennocyétunka, KM-5 aBTtomaTtudeckun nepesogutca B pexkum « OCTAHOB CHETA®.
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CTpykTypa TpeTben cTpoku MeHro. MNoacTtpoka « OCHOBHLIe NapamMeTpbI»
Tabnwuuya I.6

O6o3H P
Bwa Ha gucnnee 5 P9 e HasnaueHune MNpumeyaHus
4.
N KM-5: XXXXXXX - H/p | 3aBoackon Homep KM-5 OH Xe — ceTeBOW agpec
BEPCUA T0:XX.XX - H/p | Homep nporpammHon Bepcun KM-5
N IIC: XXXXXXXX - H/p | 3aBoackon Homep IMMNMC Tonbko npu ncnpaeHown cesasm ¢ MNMC
BEP.IIO IIIC:XX.XX - H/p | Homep nporpammHon sepcun MNINC Toneko npu ucnpasHoit casav ¢ MMNC
(B MOMEHT BKITHOYEHMS)

Oyl X.XXXXXX-XX - DN, mm, KM-5 Insa n/o Bepcumn 02.60 n ctapwe
Glmx X.XXXXXX-XX | Gvimax Bepxuny npe,qejg vIsMepenin

pacxoga G1 B M°/M
Glmn X.XXXXXX-XX | Gvimin Hubkeni npep,eé'l VISMepenm CM. NpumevaHve 2

pacxoga G1 B % ot Gvimax
Iy2 X.XXXXXX-XX - DN, mm, MMNC Ina n/o Bepcumn 02.60 n ctapie
G2mx X .XXXXXX-XX | Gv2max Bepxuui ”pe”e‘g VISMEPEHIA

pacxoga G2 B M°/M
G2mn X.XXXXXX-XX | Gv2min Hubkenin npep,eé'l VISMEpenms CM. NpumeYaHve 2

pacxoga G2 B % ot Gv2max
G3mx X.XXXXXX-XX | Gv3max Bepxhmi ”peﬂeﬂ VISMEpeHn Toneko ans KM-5-6

pacxoga G3 B M°/M
Gdmx X.XXXXXX-XX | Gv4dmax BepxHni ”peﬂeﬂ VISMEpeHIA Toneko ans KM-5-6

pacxoga G4 B M°/M
dtmn X.XXXXXX-XX | dtmin HxHui npeaen pasHocti Pepaktupyembii — c v. 1.80

TemnepaTtyp dt

MpnmeyvyaHunsn

1 — B konoHke «Pea» oTMeuveHbl HepedakTupyemble napametpbl (H/p), T.e. napameTpbl, KOTopble
He MOryT ObITb M3MEHeHbl U3 MeHI0 Tennoc4éTunka. OcTanbHble NapameTpbl MOXHO MOANMULMPOBATL
C NOMOLLIbIO MpoLeaypsbl, onmcaHHou B . 3.4 gaHHoro PO KM-5.

2 — BHUMAHUE! G1mn 1 G2 mn 3agatoTcsa B NpoueHTax oT Makcumyma!
3HadeHune no ymondanuio 0.1 (1.000000-1).

CTpyKTypa TpeTbel cTpoku MeHio. NMoacTtpoka «Beoa pexumar
Tabnwuuya I.7

Bwa Ha gucnnee

HasHayeHne

MpumeyaHus

BB . PEXVMA : XXXXX

Bbi6op aBTONEPEKITIOUEHNST PEXMMOB
UNK 3afjaHne pexnma Bpy4HYHo.

Foe XXXXX — pexumbl ABTO, 3VIMA,
JIETO1, JIETO2, JIETO3

Mepebop PexXNMOB — KNaBULLN «—>» U «<».
Bb|60p N BbIX04 C COXpaHEeHnem — KoMmaHaa
«BBoay, BbIxof, 6€3 coxpaHeHus — KomaHaa
«OTmeHa»
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CTpyKTypa TpeTben cTpoku meHro. Noactpoka «HacTpomka»

Tabnwuuya I.8

Bwa Ha gucnnee

HasHauyeHne

Mpumeydanus

KOHOUTYPALMA

3aronoBok noacTpokn «KoHdurypaumus»

Tonbko B mogndunkaumm KM-5-6.
Bxog B nogcTpoky — KomaHga «Bsog»

APXVBALINA M/V: M

3aronoBok NoacTpokun «Beibop
apxmBuMpyeMbIxX BenmymH: o6vémos (V)
unm macc (M)» n nHagmnkaums seidopa

Tonbko B mogudukaumm KM-5-6.
MepekntoueHne M/ V (no komange «Beoay)
N OAHOBPEMEHHO BbIOOP COOTBETCTBUS
BbIXOOHOIO CMrHamna MaccoBOMY UNn
06BEMHOMY pacxopny

MOJLENb: KM-5-N

3aronoBok NoACTpokn «Bbibop
mMoaudukaumm mogynsa KM» n ungukaums
Tekywen mogmdukaumm, N =1...6

Bxop B noAcTpoky — komaHaa «Beog»

MOJIENb: MMC-5-N

3aronoBok NoAacTpoku «Bbibop
mogudmkaumm mogyns MriC» u
MHAMKaLNA Tekylen mogudukaumu,
N=2...6

Bxog B nogcTpoky — komaHaa «Beog»

MP:MOrPY>KHOM

Bbi6op Tvna MNMP: nonHonpoxogHbIA nnm
NOrpy>XHOWN

Bbibop — komaHga «Beog»

ALFA: XXXXXXXX

BbiBoa cnocoba BBoga koadpdumumeHTa o

XXXXXXXX — KOHCTAHTA nnu
PACYETHbIW, Tonbko Ans norpyxHbIx

CUNHXP.NHT.: BKIL.

Bkn./BbIKN. pexvMM ocTaHoBa
uHTerpaTopoB M 1 V CUHXPOHHO C
OCTaHOBOM MHTerpatopos Q n Tp

C Bepcun 2.00, paHee npu octaHoBe Q u Tp
nHTerpatopsl M n V He octaHaBnvBanuco

MYCT.-HET NOTOKA

MepeknioyeHne pexmma yy4éta B crnydae
0BHapy>XeHUss O4HOBPEMEHHO ABYX
nyctbix Tpy6 B KM-5-4...KM-5-6:
BblpabaTbiBaTb PEXUM «HET MOTOKA» UK
PEXNM «HeLTaTHbINY

C Bepcun 2.07, paHee npu oOHapy>XeHum
OOHOBPEMEHHO ABYX NyCTbIX Tpy6 B KM-5-
4...KM-5-6: Bcerga BbipabatbiBancs pexvm
«HET NoTOKa»

TUTT TP XXXXXXXXX

Bbibop Tvna NMP: anekTpoMarHUTHbIR Unn
CAI (Ha nap/ras/kMakocTb)

XXXXXXXXXXX — AN.MATH. unn CAl’

Trec = T1: BKII.

Bbi6op pexuma trec B KM-5-5: Bbikn. —
namepenue, Bkn. — ncnons3oBaHue t1

C Bepcun 2.00, paHee HacTpamBanochb
UMUTUPYHOLLUM pe3unctopom 75 OM B uenm
trec

Bbixog Gm/Gv: Gm

Bbibop cOOTBETCTBUA BBIXOAHOIO
curHana (Tok./4acToT.) namepsiemon
BennyuHe Gm unu Gv

Bbibop — komaHga «Beog»

HCX W100: 1.3911

Bbi6op HCX 1.3911 nnvn 1.3851

Bbibop — komaHga «Beog»

PACXO[: OCPE[H.
(HE OCPEL.)

Bkn/BbIkn pexvma ocpegHeHus
MrHOBEHHbIX 3Ha4YeHUn pacxoga

Bbibop — komaHga «Beog»

BbIXO[ LON: BbIKIJL.

Bkn/Bbikn nepegaym nHdopmauum Bo
BHeLHM moaynb LonWorks no
kaHany RS-485 Bbix.2

Bbibop — komaHga «Beog»

OYNCTKA APXNBOB

Bxog B nognporpammy O4MCTKU
(0BHYNEeHMs1) apxMBOB NOCIe MOHTaxa
U1 B cnyyae Heo6xoaMMOCTM OYNCTKU
BCeX apxuBoB AaHHbix TC.

OTOT NYHKT MEHIO BBEEH, HAYMHas C Bepcum
MO 1.99. OH oTOBpaxaeTcsa TONbKO Mpu
BKNtOYeHHOM nepekntovatene EP B
nnatcgopme NOAKITHYEHNS.

PEXUM tx-XXXXX

Whavkaums pexuma tx:

tX-UBMEP - tx namepsietcsi

tx-MPOI'P — tx npupaBHMBaeTcsA
3anporpamMmMnpoBaHHOMY 3HaYeHMI0 txnp

MNepekntoyeHne pexmnma tx — komaHga
«BBog». 3HaueHue txnp mHanuMpyeTca
n pegaktupyetcs B ctpoke «[TAPAM.
NMPNBOPAY»

CTpyKTypa TpeTbel cTpoku meHo. MopcTtpoka «Bbibop moandmkaummn KM»

Tabnwuuya I.9

Bwa Ha gucnnee

HasnaueHune

[pumeyaHus

BHEOP KM-5-: 6

Bbi6op moaudmkaumm
KM

Mepebop MoandmrKauun — KnaBuLLIK «—» N «<—». Bbibop —
KoMaHga «Beog», Bbixod 6e3 coxpaHeHus — «OTMeHa»
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MoacTtpoka «Bbi6op moaudukaumm mogyns MMC»
Tabnwnuyall10

Bwa Ha gucnnee

HasnaueHune

[pumeyaHus

BHBOP IIIC-5-: 6

Beibop mogndmkaumm

nrc

Mepebop MoandmrkaLun — KnaBuLLIK «—» N «<—». Bbibop —
KoMaHaa «BBoa», Bbixoa 6e3 coxpaHeHus — « OTMeHa»

CTpyKTypa TpeTbel CTPOKU MEHIO.

MoacTpoka «Mapa meTpbl 06PaGOTKN U3MEPEHHbIX BENTUYMH»
Tabnuua 11.11

O0603H. P
Bwa Ha gucnnee e HasnaueHune
B PO 1
tlmx X.XXXXXX-XX | t1max BepxHuii npegen TemnepaTtypbl B nogatowem Tpybonposoge (i1)
tlmn X.XXXXXX-XX | t1min HwxHuii npegen Temnepatypsbl t1 (peq. ¢ Bepcun n/o 1.98)
tloH X.XXXXXX-XX | t10H HwxHee goroBopHoe 3HaveHue Temnepartypsi t1
tloe X.XXXXXX-XX | t108 BepxHee [oroBopHoe 3Ha4YeHne Temneparypbil t1
t2mx X.XXXXXX-XX | t2max BepxHun npegen temnepatypbl B 06paTtHoM Tpybonposoge (t2)
t2mn X.XXXXXX-XX | t2min HwxHuii npegen Temnepatypsl t2 (peq. ¢ Bepcun n/o 1.98)
t2mH X.XXXXXX-XX | t20H HwxHee goroBopHoe 3HaveHne Temneparypsbl t2
t2mB X.XXXXXX-XX | t208 BepxHee [oroBopHoe 3Ha4YeHne Temnepatypbl t2
dtmx X.XXXXXX-XX | dtmax |H/p | BepxHun npegen pasHocty Temnepatyp t1-t2 (dt)
BepxHun npegen temnepatypbl B TpybonpoBoae XOno4HOM BoAbI
£3mx X. XXXXXX-XX | t3max (8 KM-5-3 1 KM-5-4) nnn B nogatowiem TpybonpoBoae AOMOSTHUTENbHOrO
TENnoBOro kaHana (aanee t3)
t3mn X.XXXXXX-XX | t3min HwxHui npegen Temnepartypsbl t3
t3mu X.XXXXXX-XX | t3gH HwxHee goroBopHoe 3HavyeHne Temnepartypsbl t3
t3mB X.XXXXXX-XX | t3oB BepxHee [oroBopHoe 3Ha4YeHne Temnepatypsbl t3
BepxHuin npegen Temnepatypbl B 06patHOM Tpybonposoae
tdmx X.XXXXXX-XX | t4max [OMNOMNHUTENBHOMO TENMOBOro KaHana (ganee t4)
tdmn X.XXXXXX-XX | t4min HwxHui npegen Temnepartypsbl t4
tdnn X.XXXXXX-XX | t440H HwxHee foroBopHoe 3HavyeHne Temnepartypsbl t4
tdnoB X.XXXXXX-XX | t40B BepxHee [oroBopHoe 3Ha4YeHne Temnepatypsl t4
tamx X.XXXXXX-XX | tamax |H/p | BepxHuin npegen Temnepatypbl atmocdepsl (ta)
tamn X.XXXXXX-XX | tamin H/p | HwxHWI npegen TemnepaTypsl ta
Glmu X.XXXXXX-XX | Gv1gH HwxHee goroBopHoe 3HaveHue pacxoga yepes KM-5 (G1)
Gloe X.XXXXXX-XX | Gvigs BepxHee gorosopHoe 3HaveHue pacxoga G1
G2mH X.XXXXXX-XX | Gv20H HwxHee goroBopHoe 3HaveHune pacxoga yepes MMNC (G2)
G2me X.XXXXXX-XX | Gv2aB BepxHee gorosopHoe 3HaveHue pacxoga G2
Plmx X.XXXXXX-XX | P1max BepxHun npepen gaeneHus B nogatowiem tTpybonposoae (P1)
Plmn X.XXXXXX-XX | P1min HwxHui npegen gasnenuna P1
PloH X.XXXXXX-XX | P1gH HwxHee goroBopHoe 3HaveHue gasnenuna P1
Ploe X.XXXXXX-XX | P1gB BepxHee gorosopHoe 3HaveHue gasnexus P1
P2mx X.XXXXXX-XX | P2max BepxHun npegen gaeneHunsi B obpatHom Tpybonposoae (P2)
P2mn X.XXXXXX-XX | P2min HwxHuin npegen gasnenunsa P2
P2nH X.XXXXXX-XX | P20H HwxHee goroBopHoe 3HavyeHue gasneHunsa P2
P2nB X.XXXXXX-XX | P2nB BepxHee gorosopHoe 3HadyeHue gasneHuns P2
BepxHui npegen gaeneHus B TpybonpoBoae XonogHou Boabl
P3mx X.XXXXXX-XX | P3max (8 KM-5-3 n KM-5-4) unu B nogatowiem TpybonpoBoae A0NOMHUTENBHOrOo
TENnoBoro kaHana (aanee P3)
P3mn X.XXXXXX-XX | P3min HwxHun npegen paenexus P3
P3mu X.XXXXXX-XX | P3gH HwxHee goroBopHoe 3Ha4yeHue gasnenuns P3
P3mB X.XXXXXX-XX | P3aB BepxHee [oroBopHoe 3Ha4YyeHue aasnexust P3
BepxHuii npegen gaeneHust B obpatHom Tpybonposoae
Pdmx X.XXXXXX-XX | P4max [OMNONHUTENBHOrO TENMOBOro KaHana (aanee P4)
P4mn X.XXXXXX-XX | P4min HwxHun npegen paenexus P4
PAmn X.XXXXXX-XX | P4OH HwxHee goroBopHoe 3Ha4yeHue gasneHus P4
PAne X.XXXXXX-XX | P4ps BepxHee goroBopHoe 3HadeHne gasneHuns P4

MpwunmeyaHune— PasmepHocT TemnepaTypbl — °C, pacxoga — M>/d, AaBREeHUs — Krc/cm? (at™m.)
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CTpykTypa TpeTben cTpoku meHro. MoacTtpoka «MapameTpbl npubopa»
Tabnunuya MA12

Bwup Ha gucnnee HasHauyeHune MpumeyaHusa
KRom X . XXXXXX4XX KannbpoBoYHbI KO3ULMEHT OMNOPHOTO CnyxebHble MyHKTbI.
pe3ncTopa TepMOMETPOB KRon 1 RaT gocTtynHbl Ans
3HauyeHne aTanoHHoro pesucropa t1 npu PEAAKTMPOBANMA TONIBKO TPV
RoT X.XXXXXX+XX KANMBDOBKE OMODHOMG peavlcm pa OMp BKMNtOYEeHHOM nepekrntovatene EP
P P P pa, Ha ocHoBHoM nnate KM-5
Kexl X.XXXXXXIXX KoadhdunumneHT nepecyeta pepsgro HauuHas ¢ Bepcun nfo 1.36
MMMyNbCHOro BxoAa B 06bEM, M™/Mmn 1 BbilLEe
RBx? X.XXXXXXIXX KoadhdunumneHT nepecyeta ?Top%ro HauuHas ¢ Bepcun nfo 2.60
MMMyNbCHOro BxoAa B 06bEM, M™/mmn M BbilLEe
KoadhdunumneHT nepecyeta ob6bEMa HauuHas ¢ Bepcun nfo 2.60
Knl X.XXXXXX+XX | TennoHocuTens, npoweguwero Yepes3 KM B n Bbiwe. Tonbko ansa KM-5-1.
BbIXOOQHOW MMMYIbCHBIW CUrHan, M /umn (MpumeyaHwue 2)
KoadhpmumneHT nepecyeta pacxoga
Kul X.XXXXXXixx | TEMUioHocuTens, npoleawero qepe?é KM B
BbIXOOHOW YaCTOTHbIN curHan, Mu/(M°/4) unu
Mu/(T/) Tonbko gna KM-5-1,
K g HauymHasa ¢ Bepcun nfo 1.86, ans
03hmLmMeHT nepecyeTa 06BLEMHOro (MaccoBoro) BCex MoaudmKaLuii — ¢ v 1.98
Ku? X.XXXXxxixx | PACXoAaTennoHocutens, npoweawero L|ep3e3 U BLILLE.
MMNC B BbIXOQHOW YaCTOTHbIN curHan, Mu/(m°/4) unu
Cm. npumedaHue 2
u/(T/4)
KoadhdunumneHT nepecyeta 06bEMHOroO pacxoga i .
Krl X.XXXXXX+XX | TennoHocuTens, npowegwero yepes KM B ;\rng2c%ascsgfl:a(sv?;/leTMoHTb:aMb:gnoMa
BbIXOJHOW TOKOBbIN CUrHarn, MA/(MS/‘-I) unun MA /(1/4) bloop
" Gm/Gv B MEHIO «HacTponka»
KoadhdunumneHT nepecyeta 06bEMHOro pacxoga
Kr2 X.XXXXXX+XX | TennoHocuTens, npoweawero yepes MMNC B
BbIXOAHOW TOKOBbLI CUrHan, MA/(MS/‘-I) unu MA /(1/4)
MapameTp BbipaBHMBaHMSA Npu NpeBbilleHnn G2 Toneko ans KM-5-5, rae
KdGm X .XXXXXX+XX Ha§G1 (}gdGrg = G2/61) pvnp Gy= Gi= (Gi+ Gp)/2
npu Go>Gy 1 Go< KAGm:-G;
Koy X.XXXXXX+XX KoathpuumneHT ycuneHms onepaunoHHOro Cwm. npumevaHme 3
ycunutens Ha exoge [MMC Koy v MAOMT cnyxaT ansa
n HaCTPOWKM paboTbl AaTyMKa NyCTON
IINT X. XXXXKKKX Mopor cpabaTbiBaHMA AaTymka nycTom Tpy6sl, p p A y
MKB TpyOGbl
Mcnonb3yeTcsa npu BKITHOYEHHOM
lMporpammunpyemoe 3HayeHue Temnepatypbl
txop X.XXXXX-XX porpammupy . patyp pexume «ix-NPOIMP» (cm. Tabnmuy
xonogHon soael, °C M. 11)
Pxmp X . XXXXX-XX ﬂporpalvlympyemcge 3HadeHWe OaBreHus Tonbko gns KM-5-5 n KM-5-6,
xonopaHow sofbl, °C HaudnHasga ¢ Bepcum n/o v 1.60
Pla2 X.XXXXX-XX CM. npunoxexune M «MeTtoauka
Plal X.XXxXXX-xX | KoachduumneHTbl nonnHoma 2-i1 ctenexu onpeaeneHns KoadonUnNeHToB
rpagyvmpOBOYHON KPMBOW AaT4YnKoB AaBneHus P1 NonnHOMa rpagynpoBOYHbIX KPUBbLIX
Plal0 X.XXXXX-XX Paayvp P A A panynp P
[AaTYMKOB JaBIEHUS»
P2a2 X.XXXXX-XX
- K NLMEHTLI NONIMHOMA 2- CTENEHN
P2al X.XXXXX-XX 03¢pcpuLMeHTbI nonnHoMa 2-1 cTene CM. npumevaHve 5
rpagyvpoOBOYHONM KPMBOW AaTYMKOB faBrneHus P2
P2a0 X.XXXXX-XX
P3a2 X.XXXXX-XX .
KoadhpnumneHTsl nonmHoma 2-i cteneHmn
P3al X.XXXXX-XX | . -
pagyvpOBOYHOM KPMBOW AaTYMKOB AaBneHus P3
P3al X.XXXXX-XX
P4a2 X.XXXXX-XX K oo
093 DULMEHTBI NONMHOMA 2-1 CTEMNEHN
Pdal X.XXXXX-XX depmL . 9 Cwm. npumevaHme 5
rpagyvnpoBOYHON KPMBOW AaTYUKOB AasneHusa P4
P4al X.XXXXX-XX
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DBHT X.XXXXX-X

WHankaumsa/BBog BHyTPEHHEro nametpa

Tpybonpoeoga ans norpyxHoro MP, Mm

WHankaumsa/eeog 3¢ ekTnBHON rnyOunHbI

X . XXXXX-XX
NOrpy’>KeHns aartynmka CKopocTu, MM Tonbko ans MNP norpyxHoro Tnna

ALFA X.XXXXX-XX

ansa Tpybonposogos 60bLLIOro

WHankaumsa n HenocpeacTBEHHbIN BBOS
anameTtpa (Hanpumep, MNP-b1 unn

KoapdpuumenTa o (cm. MNpumevanue 4)

MP-B3)
X . XXXXK XX MHavkaumsa/seog AnameTpa NorpyxHoro Aaryvka
CKOpPOCTU, MM
% . XXXXKX—XK MHankaumsa/sBBog peanbHON rybuHbI NOrpy>KeHns
AaTyuKa CKoOpoCTU, MM
Bxoa B MeH0 pefakTMpoBaHUs BCex napameTpoB c .02
TAPAMETPH IIIIC MMNC no Homepy napameTpa. Bepcumn 2.02 BO BCcex Mogensx
kpome KM-5-1
OTobpaxeHne «ycnosHoro» (n3mepsiemoro MrNC
X HAHXHHX nnm ‘-IZCTOTOMG y ( P C sepcun 2.02
pom) pacxoga.
top= XXX.XXrp.C | TemnepaTypa BHyTpu OB moagynsa KM-5, °C C Bepcun n/o 1.59 n BbIWe

MpnmeyvyaHunsn

1— «[daTumk nycTo Tpybbl» — 3TO AONONHUTENbHAsS PYHKLMUS N3MEPUTENBHO-BBIYUCIMTENBHOMO Grioka
TC w MNMNC, wcnonb3ywlas curHan OT  3MeKTPoOoB  CTaHOAPTHBIX — SMEKTPOMAarHUTHbIX
npeobpasoBaTenein pacxoga u He TpebytoLLasi NOAKNIOYEHMS ONONHUTENBHbIX 4AaTUYNKOB.

2 — B moandukaumm KM-5-1, ecnn Ku1 = 0, knemmbl A2, B2 asnstotcs BbixogoMm «RS-485», a npu
Kn1 =0 A2, B2 aBnsaTCA MMMNYJbCHBIM BbIXOLAOM.

3 — «[AMT» — nopor cpabaTbiBaHMA AaTyMKka NycTon TPyObl, BbIpaXKEHHbLI B MUKPOBOMbTAxX Ha BXoade
onepauuoHHoro ycunutend. [Ona ctaHgaptHoro wucnonHeHns KM-5 ¢ pgatumkom nycton TpyOGbl
(annapaTHo nporpammHon Bepcun v 9b_01.44 wnu Bblle) ero 3Ha4YeHne OOSMKHO ObITb B npeaenax
20...80 mkB.

CrtaHpapTHoe 3HayeHue koaduuneHTa ycuneHus onepaumoHHoro ycunutenst — 13,6 npu yctaHoBke
pesuctopa 3,9 KOm B uenu obpaTHoin cBasm ycunutens AD620 n npu MCnonb3oBaHUM NEPBUYHBIX
npeobpasoBatenen pacxoga MNP. ®opmyna gna pacdéta KoapduumeHTa YCUNEHUa 3TOr0 yCUNUTens
no pesuctopy obpartHon cBsasm (R BeipaxkeHo B KOm) cniegytowas: Koy = 49,4KOm /R + 1.

4 — ALFA unn o — OTHOLUEHWE cpefHEen CKOPOCTU TEMSIOHOCUTENS B M3MEPUTESNTbHOM CevYeHun
TpybonpoBoga K fnokanbHOW CKOPOCTU B M3MEPUTENBbHOM TOoYke aaTymka ckopoctu (Tonbko ang KM-5 ¢
MP norpyxHoro Tuna gnsi TpybonpoBogoB Gonblioro gnameTpa). Ecnn B nogctpoke «HacTpowka»
3apaTb «ALFA: PACYETHbIV», To KM-5 paccumtaeT o Mo MOMIMHOMY W 3aMEHWUT CTapoe 3HaueHue B
nyHkte «ALFA» Ha paccuuTtaHHoe, ecnu 3agatb «ALFA: KOHCTAHTA», To 6ygeT vcnonb3oBaTbCs
3HayeHue o, 3agaHHoe B NyHKkTe «ALFA».

5 — KoadpdumumeHTtol nonmHomoB ansa P3 un P4 BBogdatca kak napameTpbl MIMC 37...39 n 44...46
COOTBETCTBEHHO (CM. npunoxenune C) us nogmerto «[MAPAMETPbI IMMCx».

CTpyKTypa TpeTben CTPOKU MeHr. NoacTpoka «YnpaBreHne aHanM3om omnboK»

Tabnwuuya MN.13

Bug Ha aucnnee HasHauyeHne MpnmevaHus
AHAJIM3 Glmn:BHKII Bkn/BbIkn permctpauum u peakuum Ha cobbitne G1<G1min BkntoueHune/
BbIKIMOYEHNE
AHAJIN3 G2mn : BHKIJI Bkn/BbIkn peructpauum u peakunm Ha cobeitne G2<G2min npoussoauTca
no KoMaHae
AHAJIM3 t3mn:BHKII Bkn/BbIkn pervctpauum n peakuum Ha cobbitue t3< t3min «BBoa»
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CTpyKTypa TpeTben CTpoku meHio. Noactpoka «CamogmnarHoctuka»
Tabnuuya M.14

Bug Ha gucnnee HasHayeHne IMNpumeyaHus
UG HOPMA KoHTponb «3allkana» kaHana n3amMepeHusi HanpspkeHus ¢
(UG > HOPMbI) 3NEKTPOAOB 3NeKTpoMarHuTHbIx MNP
IG HOPMA
(IG > HOPMBbI) KoHTponb ToKa NUTaHus KaTyLuekK areKkTpoMarHnTHbIX NP
(IG <HOPMBbI)
Llens t HOPMA

(Liens t HEVCTIP) KoHTporb Lenu npeobpasoBaTtens TemnepaTtypsbl

Liens P HOPMA

(Liens P HEUCTIP) KoHTporb Lenu npeobpasoBatens AaBneHus

Pexwum, B KOTOpOoM HaxoauTcs npubop:
CYET — pexxum HakonmneHus nHTerpaTopos,
CTOI1 — cyeT ocTaHOBIEH

coctosiHme CHET
(coctosiHne CTOIM)

4T RTC HOPMA

(ur RTC HEMCTIP) KoHTponb uteHns n3 RTC (4acoB peanbHOro BpeMeHu)

3n RTC HOPMA

(an RTC HEUCIP) KoHTponb 3anucu B8 RTC

4yt EEPROM HOPMA KoHTponb uteHns 13 EEPROM (sHeproHesaBucumonm
(4t EEPROM HEWCIIP) | namsth)

3n EEPROM HOPMA

(3n EEPROM HEVCIIP) KoHTponb 3anvncn 8 EEPROM

EEPROM Kout 2*512 Tun mukpocxem EEPROM: 2*512 unu 4*256

CTpyKkTypa TpeTben cTpoku meHro. Noactpoka «KoHdurypaums».

Moa  TepmuHoM  «KoHurypaumsi»  NMoHUMaeTCs  coveTaHue  Bblbopa  TMMOB  hopMyn
(«3akpblTas/oTKpbITasi») ANS pacyéTa KONMYecTBa TEMNOTbl B OCHOBHOM M [OMOSIHATENBHOM TEMMOBbIX
kaHanax tennocyétumkoB KM-5-6 n Bbibopa pacxogomepa Onsi KOHTpPOnsi Maccbl TenmnoHocutens (M2),
BO3BpaLLEHHOro No obpaTHoMy TpyGonpoBoAYy OCHOBHOIO TEMMOBOrO KaHana.

Moactpoka «KoHdurypaums» npegHasHadeHa Ans OTOOpaxeHWs Tekywen KoHdwurypauum u Ans
Bblbopa (MeTogoM nepebopa) HoBoW. Bxoa B NOACTPOKY U NPOCMOTP BO3MOXHbIX KOH(Urypaumin paspeLueH
npu niobom nonoxeHun nepekntoyarens EP B nnatdopme NOAKMNOYEHUsi, U3MeHeHMe KoHdUrypaumm —
TONbLKO Mpu BKNtoYeHHOM (B nonoxeHun «ON»). Nepebop koHUrypaumm — HaxaTue KnaBull «—» N <.
BbiGop 1 BbIXxO4 C coxpaHeHMeM — KoMaHAa «BBoa», nmpu 3ToM Ha gucnnee B TeuyeHue 2,5 cekyH
nHanumpyeTcs coobuenne «KOH®. MSMEHEHA». Bbixog 6e3 coxpaHeHuss — komaHga «OTmeHay, npu
3TOM Ha gucnnee B TeveHue 2,5 ¢ niguumpyetcs coobleHne «KOH®. HE MUSMEHEHAN.

Tabnuuya MN.15

[ononHutenbHbIN Pacxogomep | Bepcua
kaHan Q Ond koHTpons | n/o He MpumevaHuns
(MMMyNbCHBIN) M2 HWXe

Bua Ha OcHoBHoM KaHan Q
oucnnee | (3NeKTpOMarHUTHbIN)

Ne koHdurypa-
uum

Qa3 Qu'T MP3 oTcyTcTBYeET.
0'6 . M1-(h1-h2) M3.(h3-hx) — v 01.93 BmecrTo ta
P namepsercs t3

~

O6o03HauyeHus:

Qa3 — TennoBas aHeprus, OTNyLWeHHas B CUCTEMY TENnonoTpebneHnsa oTKpbITOro (0) MAu 3akpbIToro (3)
TUNA W BbIMUCIIEHHAA MO MOKAa3aHWsIM OCHOBHbIX (3MEKTPOMArHUTHOMY) KaHarnoB W3MepeHus pacxoga
(ocHOBHas cucteMa TennocHabxXeHus);

Qu — Tennosas aHeprus, oTnyweHHas Ha [BC c uupkynauven (u) wnmn 6e3 umpkynaumm (T —
«TYMMKOBOrO» TWNa) v BblYMCIIEHHAs MO NOKa3aHWsM AOMOSHUTENbHBLIX (MMMNYMbCHBIX) KaHanoB N3MepeHus
pacxoaa;

OO6p — KaHan u3MepeHus pacxoda Ans KOHTPOMs Macchl TennoHocutenss M2, Bo3BpallE€HHOro no
obpaTHOMy TpybGONpoOBOAY OCHOBHOW CUCTEMBI TEMNOCHAOXEHNS;
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MPUIIOXXEHUE P

(pekomeHdyemoe)

PEOAKTUPOBAHUE NAPAMETPOB MMNC U3 MEHIO KM-5 (BEPCUA 1.99 U BbILLE)

Ons ynobcTBa HacTpOMKM napaMeTpoB ABYXMNOTOYHbIX NpMOOPOB, HAYMHAs C BEPCUM MPOrPaMMHOrO
obecneyeHnss 1.99, gobaBrneHa BO3MOXHOCTb pedakTupoBaHusi napameTtpoB [1MC HenocpeacTBEHHO C
nynbta KM-5. TlyHkT MeHw pepaktupoBaHus napametpoB [MMC Haxogutca B ctpoke «IMAPAMETPbDI
NMPNBOPA» Ha TpeTbeM OT KOHUa cTpokn mecTe (nepeq Gi u tnp).

[Ona Bxoga B npocmoTtp napameTpoB [NMC Heobxoammo, Haxoasack B nyHkte «[MAPAMETPBI MMNCy,
HaxaTb «BBog». MNpu atom npoucxoauT 3anpoc n3 MNIMNC napametpa Ne 32 n BbiBoA ero Ha 3akpaH KM-5.
CooTBeTCTBME HOMEPOB NapamMeTpPOB MX HAa3HAYEHMIO MPUBELAEHO HKE B Tabnuue.

Mocne BbiBoga napameTpa 32 Ha 3KpaH MOXHO MpocMaTpuBaTb Apyrve napamMeTpbl, ABUrasicb
Mo BO3pacTaHuio Unn yobiBaHUIO HOMEPOB, HaXunmasi, COOTBETCTBEHHO, CTPENKM BNPaBO unu Bneeo. Hanas
HY>KHbI NapamMeTp, MOXHO BONTU B PEXNM €ro pefakTMpoBaHus (Npy yCIoBMU BKITHOYEHHOTO Ha nnaTtdgopme
MMNC nepekntoyaTens paspeLleHnst), HaxaB codeTaHne knaeuw «Beoa». PegaktupoBaHve napameTpoB C
Homepamu 32 1 Bbllle NPOM3BOAMTCS aHanorM4yHo pedaktupoBaHuio napameTtpoB KM-5 B cooTBeTcTBUM C
n.3.4. PepaktnpoBaHne GanToBbix napameTpoB ¢ Homepamu oT 0 go 31, npousBOAMTCS aHarornyHo,
OTNMYMe COCTOUT B NPEeACTaBMNEeHMN YMcna — OHO OTOOpaxaeTcs B Buae Tpex umdp, BblpaxawLwmx ynucna ot
0 po 255. [ina pepaktupoBaHusa 6uToBbIX NapameTpoB 2, 29 n 30, npeactaBneHHbIx 6antamu, Heobxoanmo
BOCMONb30BATLCHA AOMONHUTENbHBIMU Tabnuuammn npunoxenus C, onvcbiBalOWMMN BEC Kaxgoro buta B
banTe.

MpumeyaHune — bonbwmHcTBo napameTtpoB [MMNC B paboTe He y4acTBYKOT: 3TO OTHOCUTCH,
HanpuMmep, KO BCEM TrPaHW4YHbIM W [OroBOPHbIM 3HaydeHusMm, T.K. [MNC pgenaet Tonbko M3MepeHus
PU3NYeCckMx BenuUMH, a ux aHanuns npouncxoant B KM-5. B INMINC nmetoT 3HayeHne ans ero paboTtbl TONbKO
napameTpsbl: 29, 30, 37-39, 44-46, 76, 77, 83, 84, 104-112.
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TABJIMLA HOMEPOB NAPAMETPOB KM-5 (MMNC, PM-5), NIPOLUMBAEMbIX B EEPROM NMPUBOPA

NPUJTIOXXEHUE C

(o6s13amenbHoe)

No | 3aBoackoe | Uwms B HasHauehme
Ha | 3HayeHune | meHO
0 110 KM-5-:  |Homep mogenu — 1
1 1|0 3NMA... |Pexunm paboTtel FBC gnsa KM-5-5
2 1 (192 cM.6uTbl |BanT BkNoYeHMs dnaroB oLMBOK
3-28 | 1 |255 Peseps 6anToBLIX NapameTpoB
29 | 110 cM.buTbl |(®naru pexnma paboTtel npubopa (pnar ALFA, ...)
30 | 1 (30 cM.buTbl |®naru pexunma paboTtbl npubopa (cTomn, cuctema eamHuy, ...)
31 116 KoHdour. (Homep nogmogenu mogenn KM-5-6
32 | 4 |3 dtmn HwxHuii npegen pasHocTn Temnepartyp dt
33 | 4 |9 P1gH HwxHee goroBopHoe 3HaveHue aasneHus P1
34 | 4 |9 P1pB BepxHee goroBopHoe 3HauyeHue gasnexHnsi P1
35 | 4 |-09 P1mn HwxHuii npenen gasneHus P1
36 | 4 |20 P1mx BepxHun npepen naenexnst P1
37 1410 P1a2 KoadhcpuLMeHT nonmHoMa rpagyvpoBky JaTtyvka gaenexust P1
38 | 4 |50.9858 |P1a1 KoatpbpuLMeHT nonmHoMa rpafyvpoBKM JaTtuvka gasneHus P1
39 | 4 |-4.07886 |P1a0 KoadhdmLMEHT nonmMHoMa rpagyvpoBKu AaTyvka aasnexnus P1
40 | 4 |5 P2pH HwxHee goroBopHoe 3HaveHue gasnenunsa P2
41 4 |5 P2nB BepxHee goroBopHoe 3HayYeHue gaesneHuna P2
42 | 4 |-0.9 P2mn HwkHui npegen nasnexns P2
43 | 4 |20 P2mx BepxHun npegen gaesneHns P2
44 | 4 |0 P2a2 KoadhduumeHT nonnHoma rpagyvpoBKu aaTymka aasnexHus P2
45 | 4 |50.9858  |P2a1 KoachcpuumMeHT nonmHoma rpagyvpoBky AaTyvka gasneHvs P2
46 | 4 |-4.07886 |P2a0 KoachcpuumMeHT nonmHoma rpagyvpoBk/ AaTyvka gasneHvs P2
47 | 4 |5 P3aH HwxHee goroBopHoe 3HayeHve gasneHuns P3
48 | 4 |5 P3oB BepxHee goroBopHoe 3HayYeHue gasneHna P3
49 | 4 |-09 P3mn HwxHuin npegen gasnexHns P3
50 | 4 |20 P3mx BepxHuin npegen aasnexus P3
51 1410 P3A2 KoatpbpuLMeHT nonmHoMa rpafyvpoBK1 Jatymka aasnexus P3
52 | 4 |50.9858 P3al KoadhdmLMEHT nonvHoMa rpagynpoBku aatyvka aasnequs P3
53 | 4 |-4.07886 |P3a0 KoadhdvumMeHT nonnHoma rpagyvpoBKu gaTyvka aasnexus P3
54 | 4 |20 t1aH HwxHee goroBopHoe 3HadeHue TemnepaTtypsl t1
55 | 4 [160 t1aB BepxHee goroBopHoe 3HauyeHne temnepatypsi t1
5 | 4 1 t1mn HwxHuii npenen Temnepatypsl t1
57 | 4 |160 t1mx BepxHun npegen temnepatypsl t1
58 | 4 1 t2aH HwxHee goroBopHoe 3HadeHue TemnepaTtypsbl t2
59 | 4 [150 t2aB BepxHee goroBopHoe 3HauyeHue Temneparypsbl t2
60 | 4 1 t2mn HwxHuiA npenen Temnepatypsbl t2
61 4 1150 t2mx BepxHun npegen temnepatypbl t2
62 | 4 (10 t3aH HwxHee goroBopHoe 3HadeHue TemnepaTtypsbl t3
63 | 4 160 t3a8 BepxHee goroBopHoe 3HayeHue Temnepatypsbl t3
64 | 4 1 t3mn HwxHui npegen Temnepartypsbl t3
65 | 4 160 t3mx BepxHun npegen temnepatypsbl t3
66 | 4 |0 G1aH HwxHee goroBopHoe 3HayeHue pacxoga G1
67 | 4 |0 G1aB BepxHee goroBopHoe 3HadeHue pacxoga G1
68 | 4 (0.1 G1mn  |HwkHun npegen namepexus pacxoga G1, B % ot Gvimax
69 | 4 (0.2 G1H HwxHee koHTponbHoe 3HaveHne pacxopa vepes KM-5 (G1) (%GMAX)
70 | 4 |60 G1mx  |BepxHuit npeaen nsmepenust pacxoga G1, B M°/4
71 4 10 G2aH HwxkHee goroBopHoe 3Ha4veHue pacxoga G2
72 | 4 |0 G2aB BepxHee goroBopHoe 3Ha4yeHune pacxopa G2
73 | 4 |01 G2mn  |HwxHui npegen namepexus pacxoga G2, B % ot Gv2max
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[NpodomkeHue mabnuybi

74 | 4 (0.2 G2H HwxHee koHTponbHOe 3HayYeHune pacxoga vepes KM-5 (G2) (%GMAX)

75 | 4 |60 G2mx  |BepxHuit npegen nsmepenus pacxoga G2, B M°/4

76 | 4 |1 KRon KannbpoBoYyHbIn KO3MLMEHT OMOPHOro pe3ncTopa TEPMOMETPOB

77 | 4 (150 Rat 3HaveHune aTanoHHoro pesucrtopa t1 npu kanubposke onopHoro pesuctopa, Om

78 | 4 10.01 KBx1 KoadbpmumMeHT nepecyeTa NepBoro NMMynbCHOTO BXOAa B 06bEM, M /UM

79 | 410 Kn1 KoagpdpmumeHT nepecyeta o6bEma TennoHocuTens, npoweaLero Yepes KM B
BbIXOQHOW MMMYIbCHBIW CUrHan, MM

80 | 4 |0 Ku1 KoadhduumeHT nepecyeTa pacxoaa TennoHocutens, npoLueaiiero Yepes KM s
BbIXOJHOW YaCTOTHbIA CUrHan, Fu/(Mslq) mnm 'u/(T/4)

81 | 4 |10 txnp MporpamMmmupyemoe 3HavyeHne TeMnepaTypbl XxonogHon Bogel, °C

82 | 4 |1.04 KdGm [[MapameTp BbipaBHMBaHUA npu npesbleHnn G2 Hag G1 (KdGm = G2/G1)

83 | 4 |13.6 Koy KoadhpuLmMeHT ycuneHusi onepaumnoHHoro yeunutens Ha Bxoge MMNC

84 | 4 150 MAanT  [Mopor cpabaTbiBaHUA gaTymka nycton Tpy6sl, MKB

85 | 4 1 t4oH HwxHee goroBopHoe 3HadeHue TemnepaTtypsbl t4

86 | 4 150 t4nB BepxHee goroBopHoe 3HayeHue Temnepatypsl t4

87 | 4 1 t4mn HwxHuii npegen Temnepatypsl t4

88 | 4 150 t4mx BepxHun npegen temnepartypsl t4

89 | 4 |60 G3mx  |BepxHuit npeaen nsmepenus pacxoga G3 B M°/4

90 | 4 |60 G4mx  |BepxHuit npeaen namepenus pacxoga G4 B M°/u

91 4 |5 P4pH HwxHee goroBopHoe 3HaveHue faBnenunsa P4

92 | 4 |5 P4ns BepxHee noroBopHoe 3HayeHne aasneHus P4

93 | 4 |-0.9 P4mn HwxHuii npepen gaenenus P4

94 | 4 (20 P4mx BepxHun npepen aasnexHus P4

95 | 4 |0 P4a2 KoathpuLIMEHT nonmMHoMa rpadyvpoBKM JaTymka aasnexus P4

96 | 4 |50.9858 P4a1 KoadhdmumeHT nonvHoma rpagyvpoBky aatdvka gasnenus P4

97 | 4 |-4.07886 |P4a0 KoadbdmumeHT nonvHoma rpagyvpoBky AaTyvka gasnenus P4

98 | 4 |5 Pxnp Mporpammupyemoe 3HaveHve faBrieHust XonogHon sogbl, °C

99 | 4 |0.01 Kex2 KoachhuumeHT nepecyeTa BTOPOro MMMNYNbCHOTO BXxoAa B 06b&M, M°/umn

100 | 4 |0 Ku2 KoahhmumeHT nepecyeta o6bEMa TennoHocuTens, npoweaLuero yepes MNMNcC s
BbIXOQHOW MMMYIbCHBIA CUrHan, MMM

101 | 4 |0 KT1 KoadhduumeHT nepecyeTta pacxoga tennoHocuTens, npoweawero Yyepes KM B
BbIXOJHOW TOKOBbIN CUrHarn, MA/(M3/q) unu MA /(1/4)

102 | 4 |0

103 | 4 |0

104 | 4 |1000 Ro MporpamMmm1pyeMoe 3Ha4eH1e NIoTHOCTM Bofbl, Kr/M®

105 | 4 |300 DBHT BHyTpeHHWI gnameTp Tpybonposoaa Ans norpyxHoro MNP, mm

106 | 4 |45 Y SddhekTnBHAA rnyGuHa NOrpyKeHUs aaTymka CKOpoCTH, MM

107 | 4 |1 ALFA  [MHaukaums n HenocpeacTBeHHbIN BBOA kKoadduumeHTa o (Gv=S-a.-V)

108 | 4 |38 doc [dvameTp norpy>kHOro gaTynka cKopoctu, Mm

109 | 4 |40 h PeanbHas rmy6uHa norpyeHus gatyvka cKopocTh, MM

110 4 |0 - PesepB

1111 4 |0 - PesepB

1121 4 |0 - Peseps
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HasHa4yeHue 6uTOB B GanTe chnaroB pexxumMoB paboTbl npubopa (napameTp 30)

KT2 Kocacpcbvlu,meHT3 nepecyeTa pacxoga TennoHocuTens, npowepwero Yepes MNMNC B BbIXOQHOW TOKOBbIN
curdan, MA/(m°/4) unu mA /(T/4)

Ky2 Kosqacpmu,meHsT nepecyeTa pacxoga TtennoHocuTens, npowepwero Yyepes [MNMNC B BbIXOAHOW YaCTOTHbIV
curHan, 'u/(m°/4) nnm Mu/(t/4)

Ne Bec Nms HasHaueHve buta

buta | Guta
0 1 F_STO | donar pexuma octaHoBa cyeTa (1 — cyeT n pabota B[] B npubope octaHoBneHsbI, 0 —
P CYET BKITHOYEH)
1 2 SYST dnar oTobpakaemon Ha gucnree CACTEMbI eanHNLL
(1 — maccoBble Benn4yuHbl, 0 — 06 bEMHbIE BENNMYMHbI)
5 4 ETH donar ncnonb3oBaHUs NPOrpaMMMpPyeEMOro 3Ha4eHus t xonogHom Boabl

(1 — tx nporpammunpyeTcs, 0 — tx usamepsieTcs)

dnar eguHuny, apxmsauumn M/V (KM-5-6) nnun egmHny, Bbigaymn npeobpasoBaHHOro
3 8 SYSS | pacxoga Ha 4acTOTHbIN UK TokoBbIN Bbixod (KM-5-1)
(1 —macca, 0 — 06bEM)

cbnar xapakTepucTuku TepMonpeobpasoBaTtenen
4 | 16 | WTT00 | "4 3911, 1 - 1.3851) (c v01.90)

NOAVE | cdnar oTkntoveHnst ocpegHeHust pacxoga (1 — Tekywmii pacxog 6e3 ocpefHeHus
32
RAGE | no 16 cekyHgam, 0 — ocpefHeHue no 16 cekyHgam)

64 LON donar BknoyeHus cesasun ¢ mogynem LON (1— cBsAsb BkNtoYeHa, 0 — BbIKYeHa)

128 SUBME | donar nepekniovennsi Tuna npeobpasosarens pacxoga (1 — norpyxHon, 0 —
RGED | nonHonpoxogHbin)

HasHayeHue 6UMTOB BO BTOpOM GanTe chnaroB pexumoB paboTbl npubopa (napameTtp 29).
BBepneH, HauMHasaA ¢ Bepcum n.o. 2.00.

6N9 Bec Nmsa HasnauveHuve buta
uta | 6uta
dn. cnocoba pacyéTa NoNpaBoYHOro KoadpduumeHTa anst NOrpyxHbIX
0 1 F_ALFA | npeobpasoBatenen (0 —BBognmbin koadduumeHT — napametp 107,
1 — paccyMTaHHbIV Mo NoIMHOMaM, cMm. napameTpbl 105, 106, 108)
1 2 F SYNI dnar pexuma nHTerpatopos (0 — HECMHXPOHU3NPOBAHbIN,
— 1 — CMHXPOHM3NPOBAHHbLIN CHET MACChl M KONMYeCcTBa TeNNoThl)
dnar pexuma namepeHus Trec B8 KM-5-5
2 4 F_TGV (0 — usmepsemas mogynem INcC, 1 — trec=t1)
3 8 F REV donar cyeta pesepca G1 B M2(V2) ana ogHONOTOYHBIX pacxogomepax
- (0 — He cuuTatb, 1 — cymTaThb)
4 16 F_WAP | donar ctpye reHepatopHoro P (0 — anektpomarHntHein, 1 — CAIN)
5 32 F_PH | cdnar ncnonb3oBaHus NporpaMMmpyemMoro 3HavyeHuns Px
6 64 F_RO | dnar ncnonosoBaHus nporpaMmmMmpyemoro 3HavyeHus Ro
7 128 F_EMP | conar pexuma nyctbix Tpy6 B KM-5-4...KM-5-6 (0 — HeT noToka,
2 1 — HewTaTHbIN)

Ha3sHauyeHue 6uTOB B GanTe paspelweHus ¢naroB owmbok (napameTp 2)

Ne Bec
HasHaueHwne 6uta

buta | buta

0 1 PaspelueHue dpnara G1<min

1 2 Paspeluenune dnara G1<H (HWKHErO KOHTPOSBHOIO 3HAaYeHWs)

2 4 PaspelueHune dpnara G2<min

3 8 PaspelueHune dnara G2<H (HWKHErO KOHTPOSBHOIO 3HAa4YeHWs)

4 16 PaspeweHune dgnara t3<min

5 32 PaspelueHune dnara t3<H (HWKHEro KOHTPONbHOro 3Ha4YeHus)

6 64 Peseps

7 128 | Peseps
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MpumeyaHne — B Tabnmuax GUTOBLIX NMapamMeTpoB yka3aH Bec Guta B 3TOM napameTpe Ans
BbIYMCIEHUS 3HAYEHWNSI NapPaMeTPOB AN HYXXHOrO COYETaHMS PEXMMOB.
Hanpumep, ecnu HyXeH pexum, ONUCaHHbLIN B MPUBEAEHHON HWXe Tabnuue, TO HEOOGXOOMMO COXWUTb
Beca, A58 KOTOpbIX 3Ha4yeHne 6uta paBHo 1, T.e. 2 + 4 + 8 + 16 = 30, n 3anmcaTtb NapameTp B TEMSIOCHETUNK
unv B MMNC.

Ne 6uTa Bec Uma HasHayeHune buta
buta
0 1 F STOP 0 — cyeT BKIHOYEH
1 2 SYST 1 — MmaccoBble BENUYMHbI
2 4 F TH 1 — tx nporpammupyetcs
3 8 SYS5 1— macca
4 16 WT100 1 — xapakTepucTtuka Tepmonpeobpasosatenen 1.3851
5 32 NOAVERAGE | 0 — ocpeaHeHue no 16 cekyHgam
6 64 LON 0 — cBasb ¢ mogynem LON BbIknoyeHa
7 128 SUBMERGED | 0 — tun npeobpasoBaTtens pacxoga — NOfHONPOXOAHbIN




