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HacTosilee pykoBOACTBO MO 3KCNyaTauuMum pacnpocTpaHseTcs Ha MOMHOMNPOXOoAHble  MoamdurKkaumm
Tennocyétumkos KM-5 (KM-5-1...KM-5-7) (nanee KM-5), npumeHsieMbIX B cuctemax TennocHabxeHus, ropsa4ero
N XonogHoro BogocHabxeHus anst TpybonpoBOAOB C YCrOBHbIM Npoxogom He 6onee DN 300.

PykosogctBo no skcnnyataumm KM-5 (panee — P3O KM-5) npegHasHayeHo Ons O3HaKoOMNEHUs C
yctporictBoM KM-5, OCHOBHbIMM MNpaBunamm €ro MOHTaxa Ha M3MepuTenbHbIX yvacTkax TpybonpoBogoB U
TEXHUYECKUM OOCNy>XMBaHWEM MPU 3KCMyaTauun N XpaHeHuN.

Cwuctembl TennocHabXXeHns 1 ropsiiero BOAOCHAOXEHWS ABMSATCS UCTOYHMKAMMW MOBBILUEHHOW ONACHOCTM,
B CBA3W C 4YeM MOHTaxX wu obcnyxumBaHne KM-5 Ha Takmx oObekTax peKkoMeHZyeTCs OCyLecTBNASTb
crneunanuanpoBaHHbIM - OpraHM3aunsM, MMEHLWMM COOTBETCTBYIOLLYIO paspelunTenbHyl0 OOKyMeHTauuo, a
nepconan, ob6cnyxumBatowmun KM-5, gormkeH ObiTb O3HaAKOMIIEH C npaBunaMm  TEXHUKM  Ge3onacHoCTw,
ykasaHHbiMn B PO KM-5.

KM-5 agnsioTca uameputensHeimn cuctemammn suga MC-1 no NOCT P 8.596. OHu oGnagatoT BbICOKOM
CTeneHb aBTomMaTu3auuy nsMmepeHu, 6onbwnmM HabopoM CEepPBUCHBIX (PYHKLUUA N OCYLLECTBIAOT NOAPOOHYH0
AMarHoCTUKY pe3ynbTaToB U3MEePeHU 1 napamMeTpoB COOCTBEHHOrO COCTOSIHWUSA. Bo3aMoxHa npakTuyecky nonHas
aBToMaTusaumsa obcnyxmeanua KM-5, ona yero Tpebyetcsa BkntoveHne KM-5 B nameputensHyto cucremy 6onee
BbICOKOIo ypoBHSA B1Aa, T.e. suga NC-2 no FOCT P 8.596.

lMepen npoBegeHMemM MoOHTaxa v HadanoM akcnnyataunm KM-5 Heobxogmmo nogpobHoe nsyyenne PO KM-
5. K moHTaxy mn cepBucHomy obcnyxmaHnio KM-5 pekomeHgyeTcss gonyckaTb CMeuuanncToB, MOSYYMBLUMX
MOAroTOBKYy Ha y4ebHom Gase NpeanpuaTUS-U3roTOBUTENS U MMEKOLLMX COOTBETCTBYHOLLMI KBanNMMUKALNOHHbIN
aTTecTaT unv cBMAETENbCTBO.

B cBs13M ¢ nocTtosiHHOW paboTon Hag yCOBEPLUEHCTBOBAHMEM MPOrpamMmMHOro obecneyeHmns, KOHCTPYKUMK 1
TexHonorum narotoereHnss KM-5 BO3MOXHbI He3HaumTenbHble oTnnymsa ot PO KM-5, koTopble He BNUAIOT Ha ero
nonb3oBaTernbCckne CBONCTBA.
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MepeyeHb NPUHATBLIX COKpPaLLeHUM

v 20_02.30- npumep 0003Ha4eHMs annapaTHO-NPorpamMmMHON BEPCUM TEMMocYETYMKaA. Yuncno ao
cMMBona «_» (B npumepe — 15) o6o3HavyaeT HoMep Bepcun annapaTHOM 4YacTu
TennocyéTymka (annapaTHoOW BEPCKM), YNCIO Nocne cumBona «_» (B npumepe — 02.28) —
HOMep BepCumM pe3MaeHTHOro NPorpaMMHOro obecnevyeHnss MMKPOKOHTPOIEPOB
(MporpaMMHol BepcumM) TEMMOCYETUMKA

TC — TeNNOCYETUUK
nP3a — WWUTaTHbIM NpeobpasoBaTenb pacxona anekTpoMarHuTHbeln (coctouT us NP+36)
no — WTaTHbIM Npeobpa3soBaTens obvéma MNMNC-1M-m12
rne - nepBuYHLIN NpeobpasoBaTens (4aTymk) pacxoga
nePn - npeobpasoBaTenb 06bEMA C YACIIOMMMYITbCHBIM BbIXO4HBIM CUTHANOM
na - AaTtyuk (npeobpasoBaTtenb) AaBneHus
T - TepmonpeobpasoBaTesib CONPOTMBIEHUS
KTn — KOMMJIEKT TepmonpeobpasoBaTesien CoNnpoTUBNEHNS
ob — 3IEKTPOHHbIN BIIOK
BY — Bbl4MCNUTENBbHOE YCTPONCTBO
BCT — BOoAsHasa cuctema TennocHabxeHns
BC - ropsiyee BogocHabxeHne
XBC - XxonogHoe BogocHabxeHue
lNMepeyeHb NPUHATbLIX 06003HAYeHUN
Q — KONIMYECTBO TEMMOTbI
w — TennoBasi MOLLHOCTb
M - macca
\Y, - 00BéEM
Gm — MaccoBbI pacxopq
Gv — 06 bEMHBIN pacxoa
t — Temneparypa
dt, At — pa3HoCTb Temneparyp
h — 3HTanbLMUs
p — MAOTHOCTb
P — JaBneHue
Tp - Bpems paboTbl npubopa (Bpems HapaboTku)
MpumevyaHnue — [na ygobctBa 4yteHus uHdopmaumm Ha gucnnee KM-5 o6o3HayeHus BenuuumH

(napameTpoB) MpU MHAMKAUMWM He BCerga coBnagatoT C ObLEnpUHATEIMM B HOPMAaTMBHOW U TEXHWYECKOW
nutepatype. Npocum obpaTnTb ocoboe BHUMaHue Ha 1o, 4To B PO KM-5 npumeHsitoTcs Takue xxe 0603HaveHus,
KaK 1 B MeHto Tennocyértumka KM-5.

1 OMUCAHUE N PABOTA KM-5 U EFO COCTABHbIX YACTEN

1.1 OnucaHue u pa6orta KM-5
1.1.1 HasHa4yeHue

Tennocyétunkn KM-5 npegHasHadeHbl Anst UaMepeHun n y4éta TensnoBon 3Heprun, 06 bEMHOIo 1 MaccoBOro
pacxoga, obbéma, mMaccbl M napaMeTpoB TEMMOHOCUTENS B OTKPbITbIX, 3aKPbITbIX W TYMMKOBbLIX BOASAHbLIX
cuctemax TenmnocHabxeHus (ganee cootBeTcTtBeHHo OBCT, 3BCT u TBCT), a Takke B cuUcTemax
UMPKYMSALUVMOHHOTO X TYMMKOBOTO TFOPSYEro M XOJIOOHOro BogocHabxeHns (ganee IBC u XBC
COOTBETCTBEHHO).

O6nactb npumeHeHnst KM—5: KOMMep4YeCcKnin 1 TEXHOITOTMYECKUIA YUET, ANCNETYEPCKUIN, TEXHOMOTMYECKUA U
TEXHUYECKUA KOHTPOSb Ha MCTOYHMKAX TEMNNOBOW 3Heprumn un y notpebutenen ans TpybonpoBoaos, BHYTPEHHUN
anameTp KoTopbix He 6onee 300 mMm.

1.1.2 TexHu4yeckue xapakTepuCTUKU

1.1.2.1 Ona npoeegennss uamepeHun B OBCT, 3BCT, TBCT, wumerowux TpybonpoBoabl C YCHOBHbIM
npoxogoMm He 6onee DN 300, npumeHsOTCA CeMb MOMHONPOXOAHbIX Moaudukaumn: KM-5-1... KM-5-7,
BbINOMHEHHbIX Ha ocHoBe [1P3.
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Tennocyétunkm KM-5-1 n KM-5-2 npegHasHayeHbl Ans y4éta u KOHTPOns TennonotTpebneHms B cuctemax
3akpbiToro Tvna, KM-5-3, KM-5-4, KM-5-7, KM-5-5 — anga y4éta n KoHTponsi TennonotpebneHns B
cuctemax otkpbiToro Tmna.  KM-5-6 — yHuMBepcanbHbI (KOHUIypupyemblin) Nnpnbop, npegHasHayeHHbIn ans
y4éTa 1 KOHTpOns TennonoTpebneHns kak B CMCTeMax 3aKpbITOro, Tak U B CUCTEMAx OTKPbITOrO TUNa, Uim B ABYX
He3aBMCUMbIX cMcTemMax TennonotpebneHms pasnuyHoro Tuna. Komnnekraums Bbile yKasaHHbIX Mogudmkaumi
KM-5 npuBegeHa B Tabnuue 6.
MpumeyvaHuns
1 B npexHux wusgaHusax «PykoBoacTBa Mo aKkcnfyataumu. TennocYéTynk anekTpoMarHutHbeii KM-5»
ucrnonb3oBanucb TepMuHbl «mogynb KM» n «mogyne MMC». B gaHHom P3O KM-5 B cooTtBeTcTBMM C
onucaHuem Tuna cpeacTte uamepeHun noa «moaynem KM» noHumaetcs komnnektauusa «MP3» ¢ BY, nop
TepMuHomM «moaynb MMNC» - komnnektauma «MP3» 6e3 BY.
B cBoo ouepegb, MMPO wu TMC-1M-N2 cocToAT w3 KOHCTPYKTMBHO OBOCOOMEHHBIX MNEePBUYHbIX
npeobpa3soBaTtenen (4aTYMKOB) pacxofa anekTpomMarHUTHbIX [P 1 anekTpoHHbIX 6nokos Ob.
2 B cxemax BKITHOYEHUA TEMNJIOCYETYUKOB M MUX MOCTPOYHOM CTPYKTYpe MEHI0 ANl COXpaHeHus
NnpeemMCcTBEeHHOCTU NOHATUM ocTtaBneH TepmuH [MNC, noa kotopbim nogpasymeBaeTcA [P B
COBpPEeMEHHOM MOHMMaHUM.

KM-5 obecneumBatoT oTobpaxeHue u3MepuTernbHOW WHGOpMaumMmM M NapaMeTpoB CBOEro0 COCTOSIHUA Ha
aucnnee BbIYUCIIMTENBHOrO YCTPOMCTBA, MO0 Ha Aucnnee BCNoMoraTternlsHoro KOMMOHEHTa nepudepuimnHoro
ycTponcTtea) — agantepa nepudepum All-5.

Ha andasutHo-LMdppoBOM ancnnee BY nHanumpyoTcsa cneayowime AaHHbIe:

e Tennosas 3Heprua Q, Nkan n MBTey gns ogHor nnu apyx (Q, Q2) TennoBbIX CUCTEM;

e 06b&M V, M° u macca M, T TenmoHocuTens B nogawoowem u/mnm obpaTtHoM (NOAMUTOYHOM)
TpybonpoBozae;

o 00BEM V, M’ Tekyllee 3HadeHue 06BbEMHOro pacxoga Gv, My B TpybonpoBogde, Ha KOTOPbIA
yCTaHoBMeH AononHuTensHbin MNPU.

MpumeuyaHnme— Macca M, (T) n maccoBbin pacxog Gm, (T/4) TennoHocUTENs, Npolweawero vepes
OOMONHUTENbHBIN nNpeobpasoBatenb O6bEMa C MMNYNbCHbIM BbIXOAOM, OfpedensdeTrcsa B TenrnocYéTynke
moandukauum KM-5-6. Mpu 9TOM NNOTHOCTb BbIYUCISAETCA MO U3MEPEHHOW TemnepaTtype TennoHocutensa — t;.
Ona cnyyaa yctaHoskn [NPU Ha nognuTouHom TpybonposBoge B 3akpbiTOM cucTeMe TennonotpebneHus
(mogudmkauma KM-5-1; KM-5-2), HauuHasa c nporpammHon Bepcun V.2.24, BO3MOXHO onpeeneHne Macchbl
noAanuTKK. MNMNOTHOCTb TEMMOHOCUTENS NPU onpegeneHun Macchl BblYMCHSETCa No Temneparype ty;

e Tekywme 3HavyeHuss obbémHoro Gv, M*/4 1 maccoBoro Gm, T/4 pacxofa TennoHocutens B nogatowem
n/vnn obpatHom (MogNUTOYHOM) TPYOONPOBOAE;

e Tennosas mowHocTtb W, Nkan/y u MBT;

e Temnepatypbl TennoHocuTens B nogatowem t1, °C  obpaTtHom t2, °C 1 nognutoyHom tx, °C
TpybonpoBogax v B TpybonpoBoaax, Ha KOTopble YCTAHOBIEH AONONHUTENbHbIA T unu komnnekT TT1;

e pasHocTb Temnepatyp At, °C B nogatoLiemM 1 obpaTtHom TpybonpoBogax u B TpybonpoBodax, Ha KoTopble
yCTaHOBMEH AONOSfTHUTENbHbIN KoMmnnekT TTT;

e Bpems HapaboTku Tennoc4éTynka Tp, y;

e [aBrieHve B TpybonpoBoaax, Ha koTopble ycTaHoBrneHsl ML, (oT aByx go yetbipéx MM, B 3aBUCMMOCTH OT
moaudukauum KM-5), krc/cm? *u MMMa;

e TemnepaTtypa OkKpyxatwuwero Bosgyxa ta, °C (npu komnnektoBaHum TC pononHutensHeim TI1) wu
TemnepaTypa BHyTpY nameputensHoro 6noka tn, °C;

e Tekylme JaTa v Bpewms;

e uHdopmaums o mogndukaLummn cHETHMKA, €ro HaCTPOEYHbIX NapamMeTpax 1 COCTOSAHUM npubopa.
* BenuuvMHa uM3MeEpeHHOro pfaBrieHuMst B Krc/cM?> — TexHudeckass aTtmocgepa. OO6o3HaveHue Ha

andasuTHO-UMcposom Tabno, aTm.

1.1.2.2 Nudopmauus, ykaszaHHasa B n.1.1.2.2, moxeT nepenasaTtbes No nHrepgency RS-485.

1.1.2.3 KM-5 o6GecneunBaloT no 3akasy npeobpasoBaHue 3Ha4vyeHWn OOBLEMHOro pacxoga (ob6beéma)
B CTaHAapTHble BbIXOOHbIE cuUrHanbl: TokoBble (0T 4 oo 20 MA) u/vmnmn yactotHele (0T 10 go 5000 My) ¢ nomoLbo
aBTOHOMHbIX 6nokoB ATHUB (ATHPB), npucoeanHAeMbIX K BbIMUCAUTENBHOMY YCTPOWCTBY.

1.1.2.4 KM-5 obecneudvBaloT apxmBMpoBaHue B 3HeproHe3daBucumon namsitu (EEPROM) no kaxgomy

obcnyxmBaemomy Tpybonposoay u cyMMapHO Nno BceM TpybonpoBoaam creayoen nHdopmaumm;

e MO4YacoBOM, MOCYTOYHOM U MOMECAYHOWN TEMSIOBON 3HEPTUN U BPEMEHN PaboTbl (HapacTalLMM UTOroM),
norogoBOM TEMSOBOW 3Hepruu (3a kaxabld rog) Ans ogHou mnv AByx (Q, Q2) TennoBbIX cucTEM U
BpeMeHn paboThbl (3a Kaxabln roq);

e CpedHevyacoBblX, CPEeAHECYTOYHbIX, CpPeAHEMECHAYHbIX W CpedHerofoBbiX 3HAYEHUW TemnepaTtypbl K
AaBreHust TennoHocuTens B nogatoliem M obpaTtHoOM (noanuTo4HOM) TpybGonpoBoaax, TemnepaTtypbl B
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TpybonpoBogax, Ha KOTopble YCTaHOBIIEH pononHutensHein - TM wnnm KTI  (apxmBupytoTca
CpeOHeB3BELLUEHHbIE MO MAcce 3HayeHUs TemnepaTyp 3a COOTBETCTBYHLUMUMA Nepuon), U Temneparypbl
Hapy>XHOro BO34yXa;

® MOYaCoOBbIX, MOCYTOYHbIX, MOMECHAYHbIX U MOrOAOBbIX 3HAYEHUN 06 BbEMA (HapacTaloLMM UTOrOM);

e [0YaCOBOro, MOCYTOYHOrO WM MomecsiHyHoro obbéma M macchl (HapacTalowuMm WTOroMm), MNOrogoBOro
06bEMa M Macchl (3a Kaxabl rof) TENSIOHOCUTENS, NpoLlelwero Yyepes nogawwmin n/unm obpaTHbIn
(nognuToYHbIN) TPyGONpPOBOA M Yepe3 TpybonpoBoabl, HA KOTOPbIE YCTAHOBIMEHbI JOMNONHUTENbHbIE NP3
n/vnm MNO;

e CpedHevyacoBbIX, CpPeOHECYTOYHbIX, CPEAHEMECAYHbIX W CpPEeQHErofdoBbiX 3HayYeHUn TemnepaTypbl
Hapy>XHOro BO3a4yXa;

o uHdopmauMm 06 OWMBOYHBIX CUTyaUUsiX NPU U3MEPEHUSIX W PasfIMYHbIX HELITaTHbIX COObITUSIX,
BO3HMKaOLLMX B npouecce akcnnyaTtauun KM-5.

1.1.2.5 'nybuHa apxmBoB B KM-5 cocTaBnsieT He MeHee:

e 42 nHenm — ang no4acoBOro apxmea;

o 12 MecsueB — AN NOCYyTOYHOro apxmBa;

e 5 et — Ansa noMecs4HoOro apxuea;

e 32 roga— ongd norogoBoOro apxmea;

e 4096 3anucen ¢ nHpopmaumen — ans apxmea owWMOoK 1 cobbITUA (ganee — apxmB COBbITUI).

1.1.2.6 3anucb BO BCe apXxmBbl OpraHM3oBaHa Mo 3aMKHYTOMY KOJbLy — MOCMe 3anofHEHUST BCEWN TMNyOuHbI

apxvBa HoBasi 3anucb OyaeT BbINOMIHEHA Ha MECTO CaMoW MEepPBON 3anncCu B apxuBe, criedytollasi HoBasd Ha
MEeCTO BTOPOW 3anucu 1 Tak ganee.

1.1.2.7 Tlpun OTKMIOMEHUN CETEBOrO NUTaHUSA BCe apxuBbl AaHHbIX KM-5 coxpaHsiloTca B 3HeproHe3aBMcMMon

namatn He meHee 10 ner.

1.1.2.8 B cnydyae komnnektoBaHus TC 6Gnokamu GecnepeboMHOro NUTaHUA MNpu pPasoBOM OTKIOYEHMU

ceteBoro nutaHus TC mogudpmkaumm KM-5-1 npogormkatoT paboTy B TeyeHue 24 vyacos, a TC mogudmkauui
KM-5-2, KM-5-3, KM-5-4, KM-5-5 n KM-5-6 B TeuyeHne 14 4yaco. Bpemsa nomnHOro BOCCTaHOBMEHUSA 3apsiga
aKKyMynsaTopHou 6aTtapeun — 12 yacos.

1.1.2.9 ExerogHo, 1 auBaps B 00 4 00 mmH 00 ¢ mnu Npyn NEPBOM BKIIHOYEHUN TEMNOCYETYMKA B HOBOM

rogy, ecnm KM-5 Gbin BbIKMOYEH OO HACTYMNfeHMs HOBOMO rofda, NokasaHUs WHTErpaTtopoB 3anoMWHAaKTCHA B
nocriefHen cTpoke norogoBon 6asbl AaHHbIX U OTODpaXKalTCa B MEHKO B BMAE NMOKa3aHUM 3a uctekwwui rog Qr,
Mr, Vr u Tpr. lNocne atoro nokasaHusi MHTerpaTtopoB OOHynstoTcs. OOGHyneHue UcCKIoYaeT nepenosiHeHne
nokasaHum NHTerpaTopos.

Mpn nonyyeHWM pacneyaTok MOYacoBbIX, MOCYTOMHbIX M APYrMX BeAOMOCTEN Y4yéTa napamMeTpoB
TennonoTpebneHns ¢ nomowbio agantepa nepudepum Al-5 unu komnbloTepa, ykasaHHoe Bbiwe obHyneHue
WHTErpaTopoB Y4UTbIBAETCH aBTOMATUYECKU.

Mpn pydyHoMm pacuyéTe TennonoTpebneHusa (nyTem cbéMa AaHHbiXx ¢ aucnnes KM-5) nocne obHyneHus
pacyET HaKOMJMEHHbIX B MHTErpaTopax 3Ha4YeHun 3a NocregHuin OTYETHbIM Nepuog LOIDKEH NPOV3BOAUTBLCS Ha
OCHOBaHUM nokasaHunm nHterpatopoB Q, M, V un Tp ¢ y4yétom Qr, Mr, Vr n Tpr. Hanpumep, ecnn TC pabotan
HenpepbIBHO 1 TpebyeTcs onpefenuTb TEMMOBYIO SHEPIUIO, HAKOMMEHHY 3a mecsu ¢ 10 gekabps npegbigyLiero
roga no 10 sHBapsi Tekywlero roga, Heobxoammo k nokasaHuam TC Ha 10 aHBaps Q (10 aHBaps)
npubaenTb BennuuHy Qr n BelvecTb nokasaHusa TC Ha 10 gekabps:

Qmec = Qr + Q(10 aHBaps) - Q(10 nekabps).
Mpegensl u3MepeHUin OOGBLEMHOIO pacxofa: HWKHUA Qo M BepxHUn ¢y y wTtatHeix ansg KM-5

npeobpasoBatenenn pacxoga PO wn o6béma [MMNC-1M-N2 B 3aBucumoctn ot DN, a Takke 0OBLEMBI,
cooTBeTCTBYIOWMNE ogHOMY umnynbcy, ang MNrc-1r-M2 ykasaxsl B Tabnuue 1.

Tabnuya 1
3HaueHue
YcrnoBHbI  npoxof, obbéma Mpenensi M3MepeHuii 06LEMHOTO pacxoaa, M/u
DN Ha VI:ISVII'IyJ'II:C,
/M HWXXHUW, Qo BEPXHUW, 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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MpoagomkeHne Tadbnuubl 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

MpumeyaHuns

1B Tabnuue 1 3HakoM (p) OTMeYeHO pe3bboBOE MNpucoeauHeHWe AaTyMka pacxoja k Tpybonposopy
B OTNn4me oT hnaHLeBoro.

2 [vana3oHbl W3MEHEHWs pacxoda pAns MOKynHbiX npeobpasoBatenein oObEMa ykasaHbl B WX
3KCNIyaTauMOHHBIX LOKYMEHTaX, O4HAKO HavMeHbLUEE OTHOLLEHMWE G, /gy AOMKHO ObITb HE MeHee 25.

1.1.2.10 MNpegensl gonyckaemon OTHOCUTENBLHON NOrpeLLIHOCTY KaHanos 06bLEMHOIo pacxoaa, U 06bLéma 5q

Ansi NOSTHONPOXOAHbBIX MOAMMMKALIMIA, MO 3aKa3dy MOryT HOPMMPOBAaTbLCHA ABYMS cnocobamu:
1) no TOCT 28723 B 3aBucuMOCTU OT knaccoB NP3, ycTaHOBNEHHbIX pa3paboTUMKOM, U yKa3aHHbIMU B
Tabnuue 2:

Tabnwuuya 2
Mpepensbl gonyckaemor OTHOCMTENBHOW MNOrPELLHOCTU KaHanoB pacxoga v
MNooavanasoHsl .
aMepeHMii o6béma O, B 3aBUCUMOCTM OT knaccos MP3I
A1 B1 C1 D1 C2 D2
400 < q,/q < 1000 +1 +2 +5 HOpM:;’ymcﬂ +5 Ho
250 < q,/q <400 + +2 +5 +5 +5 HOpPMUPpYLOTCA
150 < q./q < 250 + +2 +3,5 +3,5 +5
50 < q./qg <150 +1 +2 +25 +2,5 +5 +5
25<q4/q9 <50 + +15 +1,5 +1,5 +3 +3
1<q4/9<25 + +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 abCoMNTHOM NOrpeLlHOCTN 3MepUTENbHbIX KaHanoB TemnepaTtypbl B °C
C YYETOM norpeLuHocTn TepmonpeobpasoBaTtenel BbIMMCNAIOTCH No hopmyrne
At = £ (0,35 + 0,0025-t),
roe t — 3HavyeHue namepsieMon TemnepaTtypebl.
1.1.2.12 lMNpegensl  AOMyCKaeMoW OTHOCUTENbHOM MOrPELUHOCTM KOMMMEKTOB Tepmornpeobpa3oBaTenen,
npumMmeHsiembix B KM-5 (Tabnuua 7), onpegensoTtcs no gopmyne
O = (0,5 + 3Atmin/At)%,
roe At — u3mMepsiemMoe 3HaveHue pasHOCTU Temnepatyp; Atmin — HaumeHbllee [oryckaemoe 3HayveHue
n3mepsieMon pasHoCTM TemnepaTtyp, Bblbvpaemow 13 psga: 1, 2, 3 °C.
1.1.2.13 Ona 3BCT npegenbl 4oNycKaeMOn OTHOCUTESNBHOWM MOrpeLlHOCTH KaHanoB TenmnoBow aHeprun KM-5
B 3aBMCUMOCTM OT Knacca, Bbluucnstorcss B cootBetctBum ¢ TOCT P 51649 wvnm TOCT P EH 1434-1 (npwm
NnocTaBKax Ha 3KCMOpT) No hopmyram, NpMBeaeHHbIM B Tabnuue 3.

Tabnuuya 3
Knacc KM-5 no Mpepenbl gonyckaemMon OTHOCUTENbHOM MOrpeLLHoCTH
FOCT P 51649 FOCT P EH 1434-1 KaHana TennoBon aHepruu, %
C 1 S, =£(2+4At,,, /At+0.01q, /q)
B 2 0o =t(3+4At,, /At+0.02q, /q)
A 3 5Q:i(4+4Atmm/At+0.05qH/q)

1.1.2.14 lMpepenbl gonyckaemon OTHOCUTENbHOM NOrpeLHocTn + &, kaHana Tennoson aHeprim ans OBCT
onpegenstoTca no FOCT P 8.591.

1.1.2.15 MNpegensl gonyckaeMonW OTHOCUTENBHOM MOrPELUHOCTU U3MEepPUTENbHbLIX KaHarnoB AaBrieHusd Ans
KM-5 Bcex mogudmkaumin coctaenstoT £ 2% € Y4ETOM NOrpeLlHocT! gaTumkoB U + 1% 6e3 yyéTa norpeLHocTu
[AaT4YnKOB.
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1.1.2.16 MNpegenbl gonyckaemon OTHOCUTENbHOW MOrPELLUHOCTN KaHarnoB MacCcoBOro pacxofa v maccbl Ang
Kaxxgoro TpybonpoBoaa, rae uamMepsaiTcsa gaBneHve u/vnv Temnepatypa Cpefbl, BbIMUCTIAOTCS No doopmyrne

Sy =t |62 +52

roe 6, n 6, — npegenbl OONyckaeMblX OTHOCUTEMbHbIX MOrpeLIHOCTeNn KaHanos o6bEMHOro pacxoga q U
NNOTHOCTU cpeapl P.

MpumeyaHue — MNpn namepeHNsx NAOTHOCTU BoAbl (TENNOMUKALNOHHON, FOPSYEn U XONOOHOW), Kak
YHKUUN OaBreHusa u TemMmnepaTypbl, npegernbl AonycKaeMon OTHOCUTENBHOW MOrpPeLIHOCTM KaHana nnoTHOCTY +
0,1 % (6e3 yyéta norpewHocten MO w TM). Ona MO v KT, npumeHsiembix B coctaBe KM-5, npegenbl
JOMyCcKaeMbIX MOrpeLlHOCTEN KaHanoB MacCOBOIO pacxoja W maccbl M obbéMHOro pacxoga M obbéma
OAMNHAKOBbI.

1.1.2.17 MNpepenbl gonyckaemMon OTHOCUTENbHOW MOrpeLlHOCTN KaHarna pa3HOCTU Macc TennoHocuTens B

OBYX TpybonpoBogax (Maccbl 0TO6paHHOro U3 CeTu TEMMOHOCUTENST) BbIYUCIIAIOTCA No dopmyne
E— oM, -6,M,
AM B
M1 _Mz

roe ©4, 6, — 3HaYeHUs MOrpeLlHOCTEN KaHanoB Macchl paccMmaTtpuBaemon napbl Tpybonposogos; My n M, —
3HaYeHUs Macc TENNOHOCUTENS, NPOLLEALINX NO paccMaTpuBaemon nape TpybonpoBoAOB 3a OTYETHbIN Nepuos.

1.1.2.18 MNpegenbl fonyckaeMon OTHOCUTENIBHOW MOrPEeLUHOCTM KaHana W3MepeHWsi BPEMEHU HapaboTKu
KM-5 coctasnstoT £ 0,05%.

1.1.2.19 MNpegenebl 4ONyCKaeMON OTHOCMTENBHOW NOrPELUHOCTU KaHanoB pacxoa ¢ 6nokamu ATYB (ATHUPB)
npeobpa3oBaHUs M3MEPEHHbIX 3HAYEHWUA BENWYMH 06 BEMHOMO (MaccoBOro) pacxoda B CTaHOapTHbIE BbIXOOHbIE
3NeKTPUYECKne CuUrHanbl (TOKOBbIN U/ UK YacCTOTHbIN) O BbIYMCIISIKOTCA KakK O = % (0,2 +|8¢ |), rae * &k —
npegernsl onycKkaeMon MOrpeLHoCT! COOTBETCTBYIOLLMX U3MEpPUTENbHbIX KaHanos BenuynH (napameTtpos) 6e3
CTaHOApTHOro 3MNeKTPUYECKOro Bbixoaa.

1.1.2.20 TMNpepgenbl gonyckaemow abCOMNOTHOM MOrpeLHOCTU UMMYIbCHOMO BbIXOAa KaHarnoB 06bEma
npeobpasoBaTensamm 06bEMa ¢ UMMNYNbCHbIM BbIxoAoM (6e3 y4éTa norpelHocTn npeodbpasoBatensi o6béma)
1 umnynec.

1.1.2.21 KM-5 MOryT NnpuMeHsTbCA ANg KOMMEpPYECKOro yyéta Konnyectsa 1 napameTpoB TEMOHOCUTENS U
COOTBETCTBYIOT TpebOBaHNSIM HOPMATUBHOIO AOKyMeHTa «[MpaBuna y4éta TENNOBOWN 3HEPrMU U TENTIOHOCUTENS»
n. 5.2, rge ycrtaHaBnuBawTcsl TpebOBaHUA K METPOSIOrMYECKMM XapakTepucTukam npubopoB y4vé€Ta, KOTopble
OOMKHbI obecnevmBaTb N3MepeHue:

e Macchl (06bEMa) TENMOHOCUTENS C OTHOCUTENBHOM NOrPELUHOCTLI0 + 2 % B AMana3oHe pacxoda BoAbl
oT 4 o 100 %;
e JaBMEHNs C OTHOCUTENbHOW MOrPELHOCTEI0 He 6Gonee = 2%; Temnepatypbl C abCOMOTHOWM
norpewHocTbio * (0,6+0,004 +t), roe t— Temnepatypa TennoHocuTens.

MpumedyaHune— BbinonHeHne AaHHbIX YCNOBUWA JocTuraeTca nytém komnnekraumn KM-5  pgatynkamm
[aBneHnst 1 TemnepaTypbl C COOTBETCTBYHOLLUMM XapakTEPUCTUKAMN U BbINONHEHMEM TpeboBaHWIA HACTOsILLEro
P3 KM-5.

H+ O

1.1.2.22 Tennoc4yétynkm obecneynBaloT M3MEPEHME W HaKOMJIEHWE CYMMapHOW TEMNmoBOW 3Heprum B
OnanasoHe W3MEeHeHUs TemnepaTtypbl TeEnnoHocuTens B nogawlieM Tpybonposoge ot 20 go 150 °C, B
obpatHom — oT 1 go 150 °C. lpu BbIXOAe TeKyllero 3HayeHust TemnepaTypbl XoTss Obl B OOHOM U3
TpyboONpoBoAOB 3a 3Tu npegenbl UKcMpyeTcs owmbka M NpekpallaeTcsl HaKonfieHne CyMMapHOW TennoBon
3HEprum 1 Macchbl TEMMOHOCUTENS.

1.1.2.23 Pas3HoCTb Temnepartyp TEMOHOCUTENS B nogatoiem n obpatHom Tpybonpoeogax ot 1 go 150 °C.
lMpn BbIXxOge pasHOCTM TemnepaTyp 3a YyKasaHHble Nnpedenbl NpekpawaeTcd  HakomnfeHue  CyMMapHOro
KonuyectBa TennoThbl U hukcmpyeTca owmnbka.

1.1.2.24 TemnepaTypa BO34yxa, OKpyxatwero kKomnoHeHTbl KM-5, gomkHa HaxoguTbca B npepenax,
yKasaHHbIX B Tabnuue 4.

Tabnuuya 4

Jonyckaemble 3Ha4YeHUsi TemnepaTypsl
OKpY)XatoLero Bo3ayxa

KomnoHeHT KM-5

Hatunkn pacxoga (CKOpOCTU), 3NEKTPOHHbIE BIOKM,

9 OT+5p0+50°C
BblYMCAUTESbHbIE YCTPOWCTBA, BNOKM NUTaHKA A

1.1.2.25 BnaxHocTb BO3Ayxa, OKpyxawLllero komnoHeHTbl KM-5, pomkHa Haxogutbca B npegenax,
yKasaHHbIX B Tabnuue 5.



Tennoc4yétynk KM-5. Moandukaumm KM-5-1...KM-5-7. PykoBoACTBO N0 9Kcnayatauum 10

Tabnuuya 5

KomnoHeHT KM-5 3HayYeHnsa BNaXXHOCTM OKPY>KaKoLLLEro Bo3ayxa

[atumkm pacxopa (CKOpOCTM), SMEKTPOHHbIE
GIOKM U BblYMCIIUTENbHbIE YCTPONCTBA,
O110KM NUTaHUsA

80% npwm 35 °C, npn bornee HU3KNX
Temnepatypax — 6e3 koHaeHcauuy Bnaru

1.1.2.26 KM-5 cooTtBeTcTBYIOT cTeneHam 3awmTol IP61, IP65 no TOCT 14254*.

1.1.2.27 Mo ycTOMYMBOCTM U MPOYHOCTM K BO3AencTBuMo aTmoccepHoro gasneHusa KM-5 cooTeeTcTBylOT
rpynne ncnonHenus P1 no FTOCT 12997.

1.1.2.28 o ycTOMYMBOCTM U TMPOYHOCTM K MexaHudeckum Bosfgencteusam KM-5 cooTeeTcTBYIOT
BMOPOMNPOYHOMY MCNOSHEHMIO, rpynnbl ucnonHeHns N3 no FOCT 12997.

1.1.2.29 KM-5 otHocatca k rpynne 2 Buagy | no TOCT 27.003: BoccTaHaBnvMBaeMbliM, PEMOHTUPYEMBIM,
MHOFOQYHKLMOHArNbHBIM M3OENNSIM.

1.1.2.30 Mo ycTOMYMBOCTM K BO3OENCTBUIO CUHYcOoMaanbHbIX BUubOpauun KM-5 agnsoTca BMGpONpoYHbIMK B
cooTtBeTcTBMM € rpynnon ucnonHeHunsa N3 no FOCT 12997.

1.1.2.31 [datuukm pacxona BblAEPKMBAKOT UCTIbITAHME HA NPOYHOCTb NPOGHbIM AaeneHnem 2,5 (3,75) Mla.

1.1.2.32 OnekTpnyeckoe COMPOTUBMEHNE U30MSUMM Lienen anekTpogoB [P OTHoCMTEnbHO Koprnyca npu
Temnepatype okpyxatowiero sosgyxa (20 + 5) °C n oTHocuTenbHOW BnaxHocTn He 6onee 80% — He meHee 100
MOm.

1.1.2.33 Onektpunyeckan usonaumsa uenen nutanHms KM-5 BbligepxvmBaeT B T€YEHUM OLHOM MUHYTbI NpwU
Temnepatype okpyxatulero so3gyxa (20 +5 )°C n oTHocutenbHoW BnaxHoctn He 6onee 80% wmcnbiTatensHoe
HanpshkeHne 1500 B npaktuyeckun crnHycomaanbHOro nepemMeHHoro Toka yacrtoton 50 Iu.

1.1.2.34 SnekTpuyeckoe conpoTueneHve usonsauumn uenen nutaHua KM-5 oTHocuTenbHO kopryca npu
Temnepatype okpyxatLero sosgyxa (20 = 5) °C 1 oTHocuTenbHON BnaxHocTn He bonee 80% He npesbiwaet 40
MOm.

1.1.2.35 Hopma cpegHenr HapaboTkm KM-5 Ha oTka3 € Yy4ETOM TEXHUYECKOro OOCnyXuBaHus,
pernaMmeHTUpyemMoro pykoBoACTBOM Mo akcnnyataumm — 75000 u.

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

1.1.2.37 MexnoBepouyHbin MHTepBan KM-5 coctaBnseT yeThipe roaa.

1.1.2.38 MexnoBepoyHble MHTepBarnbl CPeACTB U3MEPEHUIN YTBEPXKOEHHbLIX TUMOB, BXxoadALWwmMx B coctaB KM-
5, yKasaHbl B ONMcaHnax Tuna aTnx cpeacts U3MEPEHUN.

* IP65—-no cneymanbHOMY 3akasy.

1.1.3 CocTaB Tennoc4YeéTymka

1.1.3.1 B coctaB KM-5 (tabnuua 6) BxOogAT wTaTHble npeobpasoBatenu pacxoga u (unu) ob6bEMA,
TepmonpeobpasoBatenM u (MNn) KX KOMMIEKTbl YTBEPXAEHHbIX TUMOB (Tabnuua 7) U BblYUCIUTENbHbIE
ycTpoicTtBa. B coctaBe KM-5 MoryT npumMeHATbCA Takke OaTyvMku OaBrieHus u npeobpasoBaTteny obbéma C
UMMYNbCHbIM BbIXOAHBIM CUTHaNoM, TWMbl KOTOPbIX YKasaHbl B Tabmuue 7. 3Tm cpenctBa WM3MepeHun
NOAKMNOYATCS K 3NEeKTPOHHbIM Brnokam MNP3.

Tadbnunuya 6
Ne Mon?cfﬂmgaum BasoBbI cocTaB ﬁsaéggﬁﬂ;T?iT_)
i NP3 (wr.) KT (wr.) T (wT.) BN’ (wT.) =% 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

! Mpu ncnonessosanun BMNu3B, nnn aHanorMyHbIX.

2 Moandukauma KM-5-1 MOXeT NpUMEHSITLCA Takke U AN U3MepPEeHUii TENJTOBOW SHEPTUN U/UNMW KONMYECTBA ropsivyein BOAbI B
TBCT wnn TynukoBbix [BC Ha WCTOYHMKE Wy noTpebuTenem TenmnoBOM 3HEPrMM, Yy KOTOPbIX KOMMMEKT
Tepmonpeobpa3oBarenel 3aMmeHsAeTCA OOUHOYHBIM TepMonpeobpa3oBaTenem.
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Tabnuuya 7

Tunbl cpeacTs namepeHun, npumeHsaemolx B KM-5, n nx Homepa B locpeectpe

MpeobpasoBatenun o6vEma ¢
MMnNynbCHbIM CUTrHarom

KomnnekTbl TepmonpeobpasoBaTenen

NNaTUHOBbLIX

TepmonpeobpasoBatenu
nnaTnHoOBbIE U JAaT4YUKU
AaBneHund

Owmera - P (23463-07)
MP3M (17858-06)
TOM(24357-08)

BCXga (23649-07)
BCI'a (23648-07)

BCT (23647-07)

MTK (13673-06)

MTW, MTH (13668-06)

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

KTC-B (43096-09)

TMT-1 (14640-05)

TCIM-H (38959-08)
TCIM-1098 (19099-04)
TCI-P (22557-04)

TC-B-P (43287-09)

0 (23992-02)

1M (26818-04)

KopyHa AN-001 (14446-05)

AC-001 (22354-08)
UFM-005 (16882-97)
CBM (22484-02)

1.1.3.2 WraTtHble npeobpasoBatenu pacxoga NP3 u obvéma MMMC-1M-M2 cocToAT M3 KOHCTPYKTUBHO
060co6neHHbIX NePBUYHBLIX NpeobpasoBaTenei (4AaTYMKOB) pacxoda ANEKTPOMArHUTHBLIX U 3NEKTPOHHbIX OITOKOB.
MMNC-1-N2 nmeroT YCNOMMNYNbCHBINA BBIXOOHOW CUrHan Ans U3MepeHHbIX 3Ha4YeHnn 06bEMa cpefpbl.

1.1.3.3 B coctaB TC BxoasT Takke 6ok nutaHus (Mnv gsa 6noka nutaHusa), ognH unu asa komnnekrta Tr1
ONa  M3MepeHus pasHocTu Temnepatyp (mogobpaHHas napa TepmonpeobpasoBaTener ConpoTMBIIEHMS
NNaTMHOBbLIX), PYKOBOACTBO MO 3KCMyaTauum, nacnopT.

1.1.3.4 Tlo 3aka3dy TC MoxeT koMnnekToBaTbCcsa ogHUM P ¢ nmnynbCHbIM Bbixogom, B ToM vmcne Mrc-1rl-
N2, gononHutenbHeiM TIT ansg MamepeHus TemnepaTtypbl TENNIOHOCUTENS, AOMOSHUTENbHBIM KoMMnekTom TI1,
oOHWM, OBYMS, TPEMS WM YeTblpbMs npeobpasoBatenamu gasneHus (M0) ¢ yHnduumpoBaHHbIM BbIXOOHBIM
CUrHanoM noctosiHHoro Toka — 4-20 MA, 0-20 mA unu 0-5 MA, TepmonpeobpasoBaTenem CONpoOTUBMAEHUS AN
n3mepeHnsa TemnepaTypbl Hapy)XHOro Bo3ayxa, npeobpasosartenem nHrepgenca RS-485 B RS-232 unu AlA-5,
agjanTtepom nepudepun All-5, mogemom.

1.1.3.5 B coctae KM-5 no 3akasy Bknto4atoTcsi aBTOHOMHble O6rnoku ATYUB (ATYPB), npucoeauHsiemble
K BblMUCIIUTENbHBIM ~ YCTPOWCTBaM, AN npeobpa3oBaHMs M3MEPEHHbIX 3HAYEHWA BeNUYNH OOBEMHOrO
(maccoBoro) pacxoga B CTaHAapTHbIE BbIXOAHbIE CUrHanbl: TokoBble OT 4 0o 20 MA w/unu yacTtoTHble oT 10 go
5000 Iy,

1.1.3.6 Mo HopmaTuBHOMY pokymeHTy PMI 29-99 «[CU OcHOBHble TepMUHbI W OnNpeaeneHus»,
COBpEMEHHbIE TENoc4ETYMKN, B TOM yucrne n KM-5, onpegensiiotcsa kak nuameputernbHble CUCTEMbI, KOTOpbIE MO
FOCT P 8.596 oTtHocsaTCA k BUgy VIC-1, T.e. OHM BbINYyCKAOTCA KaK 3aKOHYEHHbIE M3OENnusi U NS NX yCTaHOBKM
Ha MecTe aKcnnyaTaumm 4OCTaTOYMHO yKa3aHui, COAEPXaLlnXca B 9KCMyaTauMOHHbIX JOKYMEHTaX.

1.1.3.7 B KM-5 B 3aBUCMMOCTM OT KOMMIEKTaAUUW BbIAENAOTCA W3MEpUTEnbHblE KaHanbl (ganee —
kananol). Kanan B KM-5 npegcrtaeBnsetr cobow yHKUMOHANbHO BbIOENEHHY YacTb, COCTOSALYH U3
N3MEPUTENBbHbIX KOMMOHEHTOB (B TOM 4uUCre, CPeacTB W3MEPEHUN YTBEPXKOEHHLIX TWMMNOB, Tabnuua 7),
CBA3YIOLUX W BbIYUCNUTENBHBLIX KOMMOHEHTOB, KOTOpPasi BbINOMHAET 3aKOHYEHHY (YHKUUIO OT BOCMPUATUSA
n3mepsieMon BennyuHbl (napameTpa) NoToka cpebl 40 NONyyYeHus pesynbTata UsMepeHun.

MpumeyvaHnue — B KM-5 gna ogHonm umamepsieMon BenuyuHbl (OOBEMHBIA pacxod, Temnepartypa,
OaBrenve u T.4.) PYHKUMOHaNbHO MOXeT ObiTb BblAENIEHO HECKOSIbKO KaHaroB, NO3TOMY ANs MAeHTUdUKaLmmn
KaHanbl yaoOHO NpuBs3biBaTh K 06CNyXnBaemMbiM TpyGonpoBOAaM.

1.1.3.8 K npocteim kaHanam no FOCT P 8.596 B KM-5 oTHOCATCS KaHanbl, peanusylolme npsimble
n3mMepeHns BennUnH (NapameTpoB) NOTOKa Cpeapl:
¢ 00BLEMHOro pacxofa, ¢ npumeHexHvem NP3 u MMNC-1M-N2, po gByx, onsa TpybonpoBogoB AMamMeTpoM
yCINoBHOro npoxoga He 6onee 300 Mm;
e JaBMeHNs 1 TemnepaTypbl NOTOKa U3MEPSEMON cpefpbl, NO Kaxaomy TpybonpoBoay (40 YeTbipéx), rae
YyCTaHOBMEHbI AaTYMKN 3TUX NapameTpoB, a Takke TeMnepaTypbl HAPYXXHOIO BO3AyXa;
¢ BpemeHu HapaboTkm KM-5.
1.1.3.9 K cnoxHbim kaHanam no NOCT P 8.596 B KM-5 oTHOCATCS KaHanbl, peanusylolime KOCBEHHbIE
N3MepEeHus:
¢ 00BbEMa Ans kaxgoro TpybonpoBoaa, Ha KoTopbl ycTtaHosreH NP3 mnu MO;
® MITOTHOCTM AN KaXKgoro TpybonpoBoaa, rae yCTaHOBMNEHbl 4AaTYUKM OABNEHUSA u/unu temnepa-  Typbl;
® MAcCOBOro pacxofa And Kaxgoro TpybonpoBoaa, rae M3MepsrTcs OObEMHBIA pacxod, a Takke
[aBreHne nunu Temneparypa;
e Macchl Ansi Kaxagoro TpybonpoBoaa, rae u3MepsieTc MacCoBbI PACXOL.
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MpumevyaHne — lpn HeobxogMMOCTU Kaxabl kaHan KM-5, npocTon unu CrioXHbiin, MoXeT ObiTb
pasdenéH Ha COCTaBHble 4acTu (3NeMeHTbl kaHamna). OTO [ernaeTcs, Hanpumep, Npu HEBO3MOXHOCTU
NpoBeAEeHMS KOMMIEKTHOW NOBEPKN KaHana. Takne cutyauum paccMoTpeHbl B JOKYyMeHTe «TennocyéTumkn KM-5,
MeTtoauka nosepku. MIM 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 3akasy MoOryt BKO4YaTbCs NepudepuiiHble YCTPOMCTBa (BCMOMOraTenbHble
KoMnoHeHTbl no TOCT P 8.596) n3 yicna cnegyowux:

e aBTOMaTMyeckne npeobpasoBatenn wuHTepdenca AllN-5, paboTtaowme 6e3 MCNONbL30BaHMS
cneumanbeHbIX KOMaHg ynpaBreHusi CO CTOPOHbI WnHbI RS-232 komnbioTepa unv gpyroro yCTponcTea,
ocyuwecTensoLero cea3b ¢ KM-5. AlN-5 no3sonstoT BapbmMpoBaTb CKOPOCTb Nepegayvm nHgopmauum
BbIMOSHAET YHKUUIO PEeTPaHCAsLMM MPOTOKONOB (OU3NYECKOr0 YPOBHS MpM OpraHvM3auuun CBs3u
uncppoBLIX YCTPONCTB ¢ MHTepdericammn RS-485 n Ethernet npu HacTpanBaemol ckopocT 0OMeHa;

e NpeobpasoBatenn WuHTepdenca RS-485/RS-232, obecneunBatowme npeobpasoBaHMe BbIXOOHbIX
curHanos KM-5 B kogax RS-485 B curHanel uHtepderica RS-232 BHELIHMX YCTPONCTB;

e yCTpOMCTBa nMepeHoca pAanHbix YT, obecneuynBarowme KOMMpOBaHWE [aHHbIX W3  MaMATU
KM-5 1 nepeHoC 3TnX AaHHbIX B MYHKTbI 06paboTky;

e apantepbl nepudepun All-5, aensawowmeca yH1MBepcanbHbIMU BCOMOraTesibHbIMU KOMNoHeHTamn KM-
5 v BbINOMHsAOLWME crneayowmne cepBucHble yHKUuM (6e3 BMellaTensCcTBa B NPOLECC  M3MEPEHUN U
apxuBHble AaHHble KM-5):

— JucTaHumoHHoe ynpasneHne KM-5, B Tom yncne npu nx pabote B cOCTaBe foKanbHbIX CeTewn
(dbyHKUMM NynbTa QUCTAHLUMOHHOIO yNpaBneHns);

— pacnevaTka apxuBoB KM-5 Ha pasnuyHble npuHTepsl (pyHKUMM aganTepa nevatn);

— nepegada wuHgopmauum ot KM-5 n obpatHo c npeobpa3oBaHMeM €€ u3 CcTaHgapTta
nHTepderica RS-232 B ctaHaapT uHtepdenca RS-485 1 o6paTHO (pyHKUMKM aganTepa CBsA3Nn);

— 9HeproHesaBucuMMbI cbop 6a3 aaHHbIX, cogepxalumxcsa B apxmBax KM-5, n ux nepeHoc Ha nyHKT
06paboTkn nHdopmMaLuu;

— cbop, HakonneHne wn obpabotka wuHdopmaumu, nonyyaemonm ot KM-5, B TOM uncne
00bEeAVMHEHHBLIX B JOKamnbHble ceTu (pyHKUUM CETEBOro NporpamMuMpyemMoro KOHTposnnepa, C
BO3MOXXHOCTbH CO34aHu1s MPOrpaMMHOro obecneyvyeHns Nod KOHKPETHbIV 3aKas);

— npoBedeHue TeCTOBbIX MNPOBEPOK (PyHKUMOHANbLHOro coctosHus KM-5, He cBsA3aHHbIX C
onpeaeneHneM HopMUpPYEMbIX METPOIIOIMYECKNX XapaKTEPUCTUK.

1.1.3.12 B cocTtaB BcrnomoraTtenbHbix KomrnoHeHToB KM-5 BxogaT Takke OMOKM MNUTaHUSA, KONWYECTBO
KOTOPbIX 3aBMCUT OT MX TUMa 1 KONMYECTBa KOMMOHEHTOB, BXOAALWMX B cocTaB KM-5.

1.1.4 YcTpoucTBo n paboTta TennocYeéTYMNKa

MpuHumMn paboTbl NnepBMYHOro nNpeobpasoBartens (Aatymka) pacxoga anekrpomarHuTHoro MNP Tennocyértynka
KM-5 ocHoBaH Ha sIBNEHWUM 3NEeKTPOMarHUTHOM UHAYKUMK (pUcyHOK 1). MNpn NpoxoxaeHnn 3nNeKTponpoBOASLLEN
XNOKOCTWN Yepe3 MarHUTHOE MOoMne B HEW, Kak B ABWXKYLLEMCS NPOBOOHUKE, HABOAUTCH ANEKTPOABMXKYLLAsa cuna
(340C), nponopunoHansHasa cpegHen CKOPOCTU XKNOKOCTH.

O0C cHuMmaeTca [OBYMsl 3nekTpoAamu, pPacrofOXEHHbIMU AvaMeTpanbHO MNPOTUBOMNOSIOXKHO B OAHOM
nonepeyHoM ceveHunm Tpyobl NepBNYHOro npeobpasoBaTens 3anoanuUo ¢ e€ BHYTPEHHEN NOBEPXHOCTbIo. CurHan
OT MepBMYHOrO npeobpas3oBaTens 9KPaHMPOBAHHLIMW MPOBOAAMM MOOAETCA Ha BXOA 3MEKTPOHHOro 6noka,
obecneunBaroLLEero ero gansHenwyo obpaboTky.

PucyHok 1 — lMpuHuun paboTbl nepBnyYHOro npeobpasosarens
(maTumka) pacxoga anektpomarHuTHoro ([1P)
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MepBunyHbIN Npeobpa3soBaTtenb [P ¢ ycTaHOBMEHHbIM Ha HEM 3MEKTPOHHBIM GITOKOM NpeAcTaBnsieT cobon
WTaTHLIN NpeobpasoBaTene pacxoga NP3 u (nnn) obvéma MIMC-111-M12 .

Tennocuétumkn KM-5-1 — KM-5-4 MmeoT ogMH MMNYNbCHbIA BXOA, OJ151 NOAKMOYEHNS SONOSTHUTENBHOIo
CUYETUMKa-pacxogomMepa ¢ nMmnynbCcHbIM BbixogoM (MPW), a B apxuBax BbigeneHa sderika (MHTerpatop Vu) ons
3anucy 06bEMa TennoHocMTens, NpoLweaLwero Yepes AOMNOMHUTENbHbIM pacxogomMep. HadunHasa ¢ nporpamMmmHon
Bepcuu v 02.24 pernctpupyeTtcs macca TennoHocutens, npoweawero vyepes MNPU.

TennocyéTynkn BCcex Moanurkaumi, Ha4YmMHas ¢ annapaTtHo-nporpammHon sepcun vOb_01.44, pacnosHaioT
OTCYTCTBUE TENMOHOCUTENsA B MepBUMYHOM npeobpasoBatene pacxoga. OTCyTCTBME TennoHocuTens
perucTpupyeTcs B apxvmBe COObITUI U MHAMUMpyeTca Ha Tabno TC B nyHKTe B MeH0 «HamonHeHue TpyoG».
Pacxop vepes NP MoXeT n3amepsiTbCs Kak B NPSAMOM, Tak U B 0OpaTHOM HanpaefeHusix (peBepc NoToka).

1.1.5 Moaudukauum tennocyétunkos KM-5
Tennoc4yéTumnk mogndukaumm KM-5-1

K Bxogy TC nogcoegvHeHa nogobpaHHas napa nnatuHoBbiX TI1, ycTaHaBnMBaeMblX Ha nojarolem K
obpaTHoM TpybonpoBoaax CMCTEMbI TENNIOCHAOXKEHMUSI.

Tennosas aHeprust ) onpeaensieTcs B COOTBETCTBUM C (pOpPMYIion

O=V-p-(h—hy),

rae V' — ob6bEéM TennoHocuTens, MpoTekwero 4Yepe3 nodawowwui (oGpaTHbI) TpybonpoBog 3a Bpemsi
HabnogeHus;

£ — NNOTHOCTb TENsIoHoCUTENs (CeTeBON BOAb!), COOTBETCTBYHOLLASA TeMnepaType TennoHOCUTENS B NogatoLLem
(obpaTtHOM) TpybonpoBoae, cornacHo TCCC[ 98-86;

h;, h, — yoenbHas aHTanbnua TENMOHOCUTENS (CETEBOW BOAbl), COOTBETCTBEHHO, B NodatoliemM 1 obpaTHOM
TpybonpoBoaax, cornacHo MCCC/] 98-86.
Ona TBCT onpegeneHne TeNnNoBOW 3HEPrMM OCYLLIECTBSETCA B COOTBETCTBUM C hOPMYomn

o=V-p-(h,—h,),

roe V' — o6bEém TennoHocuTens, NpoTekllero Yepes TpyGonposon TBCT 3a Bpems HabnogeHns;
p — NNOTHOCTb, COOTBETCTBYIOLLAA TeMMNepaType TennoHocuTens B Tpybonposoge TBCT;
Nsge, Mg — YOEMNbHAsA SHTANbNWSA BOAbl, COOTBETCTBEHHO, B TpyGonposoae MBCT n xonoOHon Bofbl, COrMacHo
[CCC[ 98-86.

OnpepeneHne obbéma uamepsiemoit cpeabl V , npowepwero 4vepes MNP 3a Bpemsa HabnogeHus,
OCYLLLeCTBMSETCH B COOTBETCTBUMN C hOPMYOK

V= j G (r)dr,

rae G, (7)— 3HayeHne 06BEMHOTO pacxofa B MOMEHT BPEMEHU T.

Onpepenenne maccosoro pacxoga Gn(7) M Maccel u3Mepsiemon cpeabl M ocyllectensietca B
COOTBETCTBUM C hopMynamu

G,(r)=p(t,P)-G(7),
M = j p(t,P)-G,(r)dr.

Tennocyétuuk moaudukaumm KM-5-2

Tennocuétunk (1.e. NMP3O+BY) ycTaHaBnvMBaeTcs Ha nopgatowlem Tpybonposoge, a NP3 Ha obpatHoM
Tpy6onpoeoge. Onpenenexve Tennosow dHeprvu () B mogudmkaumm KM-5-2  ocyluecTBnsieTcst

B cooTBeTCTBUMN C chopmynon ans KM-5-1. O6BbEMHBIA M MaccoBbI pacxon, 06bEM M Macca TEnIOHOCUTENS
n3mepsTCsa B nogaroLlem n obpatHom Tpybonposoaax.

Tennoc4yéTumk moaudukaumm KM-5-3

Tennocuétunk (MP3+BY) ycTtaHaBnmBaeTcs Ha nogatwowem Tpybonposoge, a NP3 — Ha nognutoyHOM
Tpy6onpoeoae. OnpeaeneHve Tennosoi aHeprum () OCYLLECTBSETCA B COOTBETCTBUN C (POPMYIIon

Q:I/l'pl.(h’l_h2)+an'pxe'(h2_hxe)’
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roe vHaekcel 1 M 2 COOTBETCTBYIOT rMogawoliemMy M obpaTHomy TpybonpoBogam, M — MNOANUTOYHOMY
TpybonpoBoay, xe — TpyGonpoBoay XOSIOAHON BOAbI, UCMOSb3yeMON Anst NOATNUTKU.

Tennoc4yétumk mogudukaumm KM-5-4; KM-5-7

Tennocuétuuk (MP3+BY) yctaHaBnuBaeTcss Ha nogawwemM Tpybonposoge, a NP3 — Ha obpaTHom
Tpy6onpoeoae. Onpeaenexne Tennosoi aHeprum () OCyLLEeCTBRSIETCS B COOTBETCTBUM C hOPMYION

Q:V1'p1'(hl_hxs)_Vz'pz'(hz_hm)’

roe vHgekcbl 1 m 2 COOTBETCTBYHOT nofawwiemy u o6paTHomy pr60I'IpOBOD,aM, a xe — noannToYHOMY
pr60ﬂpOBOﬂ,y XOOAHOW BOAbI, I/|Cl'|0ﬂb3yeMOIZ Anda noannTKKn.

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

ANroputMmbl  BblYUCIEHUSA TEMNMOBOW 3Heprun u nogknioveHne TC mopudumkaumi KM-5-5 n KM-5-6
npeacTasneHbl B npunoxexHuu E, nuct 4 n nuct 5.

MporpammHoe obecneyeHre TC no3BonsieT annpoKkCUMUpoBaTb TabnNmMyHO 3aaHHble 3HAYEeHUsT NITOTHOCTK
n aHTanbnum Boabl cornacHo CCCL 98-86 ¢ oTHOCUTENBLHOM MOrpeLHOCTLI0 He BGonee +0,05 % B
[vanasoHe TemnepaTtyp oT 5 go 200°C u pasrenuit 1 — 20 krc/cm® v He Gonmee + 0,1 % B AnanasoHe
Temnepatyp ot 0 go 4 °C n gasnenunn 1 — 20 krc/cm?.

MnoTtHocTe BoAbl B AnanasoHe Temnepatyp ot 0 go 200°C cnabo 3aBucut OT Aasnenus. [pu
dukcupoBaHHon Temnepatype (o1 0 go 200 °C) n nameHeHuun gasnenus ot 1 go 20 krc/cM® NANOTHOCTL BOZbI
naveHsietca He bornee yem Ha * 0,1 %. Takum obpasom, B criyyae BoObl YH4ET OABMEHUA MPaKTUYECKU
He BMUSIET Ha TOYHOCTb ONpeAeneHnMs MacCbl 1 MaccoBOro pacxoaa.

Ecnu gaBneHve He naMepsieTcsi, K BXOAHbIM KNEMMaM kaHana gaBfieHUa pekoMeHayeTcs noacoeuMHUTb
pesnctop R= (1,1 ... 2) kOm. Npwn 3aBOACKMX YCTaHOBKaX HAaCTPOEUHbIX KOSPDULMEHTOB KaHana AaBneHus (Cum.
npunoxexue K) ato cootsetcteyeT (4,8 ... 9) Krc/CM? U3BbITOYHOO aBMEHUSI.

Ecnn K BbIXOAHbIM KNeMMaMm KaHana fgaBneHust Hudero He nogkniodeHo, KM-5 nepengét Ha HuxHee
JoroBopHoe 3Hayenne PpgH (nogpobHee — cm. nyHkT 3.5.5). lNpu umarotoBneHun KM-5 3HauveHne PgH
yCTaHaBnMBaeTcsi B AnanasoHe 1 ... 9 krc/cm®. BenuunHa POH MOXeET GbiTh M3MeHeHa Momnb30BaTenem 13 MeHio
(cm. nyHkT 3.5.5).

1.1.6 PeXxumbl paboTbl TENNTIOCYETYNKOB

B moandukaumsax TtennocuétynmkoB KM-5-4, KM-5-7, KM-5-5 u KM-5-6 pexumbl paboTbl MO3BONSOT
yumTbiBaTb OCODEHHOCTM W CTPYKTYpYy TennonoTpebneHns B OTKPbITbIX CUCTEMAxX TennocHabXeHusa c
Bogopasbopom Ha BC 13 nogatowiero n/vnm obpatHoro Tpybonposoga. MNMpu aTom nogpasymeBaeTcs, YTO Ha
nogatowliem TpybonpoBoge yctaHoBneH TennocyéTumk (MP3+BY), Ha obpaTHom — NP3 (6e3 BY) (oCHOBHLIE
KaHanbl M3MepeHusi pacxoga), a Ha Tpybonpoeoge MBC — gononHUTENbHBLIM pacxogomep (BOOAOCYETYMK) C
UMMYNbCHbLIM BbIXOOOM.

OnucaHue pexxumos pabomabi

e «OcHoBHoly» (unn «3NIMA»). PaboTatoT n 'BC, n otonneHue. MNMogada TennoHOCUTENS OCYLLECTBNASIETCSA
no npsimon Tpybe, Bo3BpaTt — No obpaTHOA.

e «JIETO 1». Pabotaer Tonbko BC. lNogaya TennoHocuTensa OCYLLECTBSeTCA Mo npsamon Tpyoe.
O6partHas Tpyba nyctas ([1T), nmbo pacxoa B HEN paBEH HYIHO.

o «JIETO 2». Pabotaet Tonbko MBC. lNMogaya TennoHocuTens ocywectengaetcs vepes NP3 B obpaTHOM
HanpaeneHun (pesepc). MNpamasa Tpyba nyctaa (M1T), NnMbo pacxoa B HEW paBEH HYIHO.

e «JIETO 3». Pabotaet Tonbko NBC. Mogaya TennoHocuTensi OCyLeCcTBSAETCS U Mo npsiMon Tpybe, 1 no
obpaTtHon, npuyeM Yepes NP3 — B HanpaeneHun K noTpedbuTento (peeepc).

e «Her notoka». B 9aTOM pexume npoucxogut ocTaHoB wuHTerpatopoB M, V n Q OCHOBHbIX
(anekTpomarHuTHbIX) kaHanoB. MHTerpaTop Tp He ocTaHaBnMBaeTcs.

o «HewTaTHbIN». B 3TOM pexvme nponcxoguT OCTaHOB HaKoMNMeHus BpemeHu paboTbl n nHTerpatopos M,
V 1 Q OCHOBHBbIX (9M1EKTPOMarHNTHbLIX) KaHanoBs.

Pexumbl «OcHoBHOM» (Mnu «3UMA»), «JIETO 1», «JIETO 2» n «JIETO 3» 3apgaloTcs BPYYHYIO U3 MEHIO
TennocuyéTtumka. B pexumax «3UMA», «JIETO 1», «JIETO 2» n «JIETO 3» nHamkauus pacxoga, maccbl u 00béma
npon3BoaMTCS cornacHo Tabnuue 8.

TennocyYéTYnkM MOryT pacnosHaBaTb U nepekntodaTtbes B pexxumbl «3VMIMA» (KM-5 HepeBepcuBHbIn), «JIETO
1», «JIETO 2» n «JIETO 3» aBTOMatuMyecku, ecnm u3 MeHw 3agaH pexmm «ABTO», oTknuyeHa owmbka
«G2<Gminy» n ecnu ycnoeus, onpeaenstowme HOBbIN pexum, gnstcst bonee 60 c.
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Pexum «3UMA» (KM-5 peBepcuBHbIV) BO3MOXEH TOMbKO MNpuM PyyHOM 3adaHum pexuma «3NMA»

M OTKNOYEeHUM onbkm «G2<Gminy.

Tabnuuya 8
MHOukaums B MyHKTaxX MEHH0
Pexum
Ycnosue "G1” | “‘G2” | “M1 (V1) “M2 (V2)” “t17 “t2” “t1-t2”
«3VMAY, G2>Gmin G1 G2 | HapacTaeT | HapacTaet t1 t2 t1-t2
KM-5 G2<Gmin n G2gH =0 G1 0 HapacTaeT | HeusamMeHHO | t1 | 12 t1-t2
HepeBepCcUBHbIN | G2<Gmin u G2aH =0 G1 | G2gH| HapacTaeT | HapacTaet t1 t2 t1-t2
G2>Gmin G1 G2 | HapacTtaeT | HapacTaet t1 t2 t1-t2
«3NMA», |G2|<Gminn G2aH =0 | G1 0 | HapactaeT | Heu3aMeHHO | t1 | t2 t1-t2
KM-5 = | |G2|<Gminn G2an =0 | G1 | G2aw| Hapactaet | Hapactaer | t1 | t2 | t1-t2
PEBEPCMBHEI -G2>Gmin G1 | -G2 | napactaet | y6biBaetr | t1 | t2 t1-t2
«JIETO 1» G1 =0 HapacTaeT| HeusMmeHHo | t1 t2 =0
«JIETO 2» G|2- =0 HapacTaeT| HeusMeHHOo | 12 | 12 =0
G1
«JIETO 3» +|- | =0 | HapacTaeT| HeusmenHo | t* | t2 =0
G2|

B pexumbl «HeT notoka» n «HewTtatHbiny TC nepexogut aBTOMaTUYECKU NO KPUTEPUSM, NPUBEOEHHBLIM B
Tabnuuax 9,10,11.

MpumeyvaHns

1 t* — cpeaHeB3BelLeHHOe 3HadYeHne TeMmnepatypbl t* = (11-G1+ t12:.G2)/(G1+G2).

2 B Tabnuue 8 He nokasaHbl crniydamn, korga G1 BbIxoguT 3a npegenbl uamepeHun. OHu nogpobHo
paccmoTpeHbl B PO KM-5, n. «[lMpaBuna obpaboTkm M3aMepeHHOro 3HadveHus obbémMHoro pacxoga Gv1 u
Gv2».

B Tabnuuax 10,11,12 hrec — aHTanbnusa TennoHocutens, nogatowierocsi B cuctemy N'BC, cootBeTcTBYIOLAN
TemnepaTtype trec. Ecnu trec He uamepsieTcs, To B 3aBUCMMOCTU OT pexnma paboTbl n mogenu TC gnsa pacdéta
hrec B kadyecTBe trBc MCNONb3YyOTCS 3HAaYEHMs TeMnepaTyp, NpMBeAeHHble B Tabnuue 9.

Tad6bnunua 9

KM-5-5
Pexum trec trec
namepsietTcs He namMepsieTcs

«OcHoBHOWY trec 1

(«3NMAY)

«JIETO 1» trec t1

«JIETO 2» trec t2

«JIETO 3» trec t*

OGpaTtuTte BHUMaHue, 4YTo B criyvae, Koraa trec He namepsietcs, y TennocyétymkoB KM-5-5 ¢ Bepcument n/o
2.0 v Bbiwe B NyHKTEe MeH0 «HacTporkay», «Trec = T1: BKkN (BbIkT)» HEO6X0AUMO BbIOpaTh YCTAHOBKY «BKM», a
y TennocuyéTtumkoB KM-5-5 ¢ Bepcuen n/o Hwke 2.0 BmecTo TI1 trBc Heobxoanmo noakntounte pesnctop 50-75
Owm.

C Bepcun MO 2.00 gobasrneH pexnm CUHXPOHU3aumMmn uHTerpaTopos. [NogpobHoe onucaHne 3Toro pexuma
npvBedeHo B npunoxeHun A.
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Tab6nuuya 10 — Pexumbl paboTbl Tennocyétymka KM-5-4

Kputepuin nepeknioveHus B
pexume «ABTO»: AnropuTM BbI4MCNEHNS TENNOBOM MOLLHOCTM B KaHanax
MacCOBbIN pacxof yepes N3MepeHnst TENOBOW 3HEPTUn
Pesxum TCnP3
OcHoBHoOW KaHan [ononHutenbHbIn
TC rnPa W= W, W2
OcHoBHON G1 G2 G1+(h1 -hx) - G2+(h2-hx) —
JleTto-1 G1 O wm MNT G1+(h1 -hx) -
JleTo-2 O wnm NT -G2 G2+( h2-hx) -
Jleto-3 G1 -G2 (G1+ G2)+(h*-hx) -
0 0 =0 _
HeT noToka nr 0 =0 -
CM. npumev. 2 0 nT =0 -
nr* nr* =0 -
y -G1 +G2, 0, NT - -
HewTaTHbIN 0T G — —

Tab6bnuuya 11 — Pexumbl paboTbl TennocyéTymka KM-5-5

MaccoBbI pacxoq 4Yepes:

KpuTtepuin nepeknioveHus
B pexume «ABTOx: ANropnTM BbIYMCINEHNS TEMJTOBOM MOLLIHOCTM B KaHanax
Pexum TCuMP3
TC neoa OcHosHoW kaHan NononHnTensHbIN
W =W;s W2 = Wrsc
3VMA
(OCHOBHOI) G1 G2 G1+(h1 - hx) - G2+(h2-hx) (G1- G2)+(hrec-hx)
Jleto-1 G1 Ownun NT = Wrsc (G1-0)+(hrec-hx)
Jleto-2 Owvnn NT -G2 = Wrsc ( 0+ G2)+(hrec-hx)
JleTo-3 G1 -G2 = Wrsc (G1+ G2)+(hrec-hx)
0 0 =0 =0
HeT notoka nTt 0 =0 =0
CM. nNpumey. 2 0 nT =0 =0
nr* nr* =0 =0
. -G1 +G2, 0, NT — —
HewTaTtHbIn 0T G2 — —
Tabnuuya 12 — Pexumbl paboTbl TennocyéTymka KM-5-6
TennoBasi MOLWHOCTb B KaHanax u3aMepeHns  TensnoBow

3Heprum
Pexnm
OcHoBHoOW kaHan [ononHnTENbHLIN
TC NP3 W =Ws W2 = Wrsc
OcHoBHON G1 G2 G1- (h1 -hx) - G2-(h2-hx) G3:-(hrec-hx)
Jleto-1 G1 0 wvnun NT G1:(h1 -hx) =W;s
Jleto-2 O wnun NT -G2 G2:( h2-hx) =Ws
JleTo-3 G1 -G2 (G1+ G2)-(h*-hx) =Wsg
0 0 =0 =
HeT notoka nTt 0 =0 =
CM. nNpumey. 2 0 nTt =0 =
nr* nr= =0 =
. -G1 +G2,0,NT - -
HewTaTHbIN 0T o — —
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MpnmeyvyaHunsn

1 B Tabnmuax 10-12 TC BknoyaeT B cebs cnegytowme komnnektytowme: NP3 (1.e. MNP + 3b) n BY.

2 [lo Bepcun 2.06 npu oOgHOBPEMEHHOM OOHApPY>XEHUW OTCYTCTBUSI TEMSIOHOCUTENSI B NpeobpasoBaTensax
pacxoga KM n NP3 Tennocdétunkn mogndpumkaumm KM-5-4, KM-5-7, KM-5-5 n KM-5-6 nepexogunu B pexmm
«HewTaTHbIN». HaunHasa ¢ Bepcumn 2.07 peakuusa Ha 0OQHOBPEMEHHOE onycToLleHe TpybonpoBoaoB MOXET
HacTpamBaTbCH CaMUM Monb3oBaTenem B MeHo «HacTporika» (TpeTba CTpoka MeH), B nyHkTe «[lycT. —
HelwTaTHbIV (HeT noTtoka)». B Tabnuuax 10-12 nokasaHa peakums TennocYETYNKOB Npu HacTponke «IycT. —
HeT noToka.

1.2 OnucaHue cocTaBHbIX YacTen Tennoc4YeéT4ymka
1.2.1 OnucaHue 3NeKTPOHHOro 6noka

OneKkTPoHHbIN BNOK npeAcTaBnseT COGOWM NPOMbILSIEHHBIN KOHTPOMMep C Pe3VAeHTHbIM MPOrpaMMHbIM
obecneyeHvemM. 3B KOHCTPYKTMBHO BbINOMHEH B  MbifeBNaro3allMEeHHOM  Kopryce, pasmeLLEHHOM
HenocpeacTBEHHO Ha nepBMYHOM npeobpasoBaTene pacxoga®. K Ob nogkniovaetca opguH P3O, gea TI,
oguH TI1 ona m3amepeHus TemnepaTypbl OKpYXatolero Bosgyxa v A0 OBYX OATYMKOB AaBneHus. NEKTPOHHbIN
6oK BbIMOMNHAET U3MepeHne, ouMdpPOoBKY M NocrneayoLyto 06paboTky BbIXOAHBIX CUTHANOB AAaTYMKOB pacxoaa,
TemnepaTypbl U JaBNEHUS TENNOHOCUTENS.

BbluncneHHble napameTpbl TENOHOCUTENS MOTYT ObITb NepefaHbl B eauHuuax nsmepenuns (t/4, klfa, °C ...)
Ha nepcoHanbHbIn komnbtoTep (MK), nMbo B WHMOPMAUMOHHYIO ceTb Mo MHTepdency RS-485. 39b
npegHa3sHaveH Takke Ans OPMMPOBAHUS NMUTAIOLLErO HaMPSXeHWs KaTyllek BO30Y>KOEHUSA 3NeKTPOMarHUTHOro
npeobpasoBaTens pacxoa, ctabunmanpoBaHHoro Toka Ans TI v HanpsXeHWa NUTaHns 4aT4YMKOB AaBlEeHNs.

Ha nepegHen naHenu 9neKkTpOHHOro Oroka pasmelleHbl WHAMKATOpP M YeTbipe KHOMKW yhpaBrieHus
(pncyHok 2).

114 105

105

PucyHok 2 — BHelwHWIA BUA, rabapuTHbIE U YCTAaHOBOYHbBIE pa3Mepbl ANeKTpoHHoro 6noka KM-5

MopknioyeHne BHELWLHWX uUenen nepBuyHbix T, OaBneHwsi, GrIOKOB NMUTaHUS M Ap. OCYLLECTBAseTCS C
NMOMOLLIbIO NNaTtopMbl MOAKIOYEHUS, 3aKPENIIEHHOM Ha 3adHEW 4acTu Kopryca SNeKTPOHHOro 6rioka (cm.
npunoxenne M). Kabenu BHEWHMX CBA3EW nonagatT BO BHYTPEHHUA OOBEM nnatdopMbl  4Yepes
repmeTusmpyowme kabenoHble BBOAbl. [1poBoga kabenen nogknyaloTca K nnarte nnaTtgopmbl C MOMOLLBHO
KNeMMHbIX 3aXMMOB B COOTBETCTBUM CO CXEMaMmn COOTBETCTBYIOLLMX UCMONHEHUI (CM. npunoxeHue H).

Ha nnate nnatcopmbl pacnonoxeHsl nepekntovatenu SW1 n SW2 Ha yeTblpe HanpaeneHus kaxgpin. SW1
no3BonsieT ycTaHaBnMBaTb B nonoxeHue Bkn. wnu Beikn. nepekntovatens «EP» gns cHATMS annapaTHowm
3alWmnTbl 3annucu napameTpoB npubopa BO BHyTpeHH namAte EEPROM, a Takke nogknioyatb BHYTPEHHUE
pe3ncTopbl-MMUTaTOPbLI NEPBUYHBIX TepmonpeobpasoBaTtenen conpotueneHns T3 u gaenenna P1 n P2. SW2
No3BOSISIET MOAKMOYATL U OTKNYaTb TEPMUHATOPbLI cornacoBaHusa K nuHuam ceasm RS-485 Slave A1, B1 u
Master A2, B2. lNnaTa nnatgopMbl COEAMHSAETCS C NIIATON 3NIEKTPOHHOIo GrioKka C NOMOLLIbHO MITOCKOrO LWnenda.

[ns opraHmsauumn y4éta pacxoga no BTOPoOMy TpyOonpoBody M TEMOBOrO y4éTa B OTKPbITbIX CUCTEMax
TennocHabXeHns y NoTpedbuTens 1 Ha NCTOYHUKE TENSOThl NpeayCcMOTpeHa MoAMMUKaLMS 3NTEKTPOHHOro 6roka,
paboTatowass coBmectHo ¢ b TC B pexunme npeobpasoBatensa nepBuyHbix curHanoB (MP3). 3geck NP3
BbIMOSTHAET U3MEepeHne, ounpPOBKY M NpeaBapuTenbHyt0 oO6paboTKy curHamoB gaTtymMka pacxoga, A0 OBYX
[aTYMKOB OaBneHWst 1 ABYX OATYMKOB TemnepaTtypbl TEMMOHOCUTENS. BblUMCNEHHble BENUYUHBI U CryXebHble
coobuweHunsa (uHdopmaums o6 owmnbkax, cbosAx, HewTaTHbIX cuTyaumsx u T.n.) nepegattca B Ob TC no
nHtTepcency RS-485.

B Ttennocuétumkax KM-5-2, KM-5-3, KM-5-4, KM-5-7 KM-5-5 n KM-5-6 oauH u3 3neKTPOHHbIX OGroKoB
BbINONHEH B Mmoandukauum MNP3.

* ONeKTPOHHbIE BIOKM MOTYT HaxXOAUTLCS OTAENbHO OT AaT4YMKOB pacxofda (CKOPOCTU) U COeOMHATLCA C
HUMUM cUrHanbHbIMK Kabenamu gnnHon ao 10 m.
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1.2.2 TepmonpeoGpa3oBaTenu CONpPoTUBIEHUS

1.2.2.1 lMNMpumendemble B KM-5 Tepmonpeobpasosatenu conpotusnenusa T n ux komnnektsl KTT nvetot
YyTBEPXOEHHbIE TUMNbl CPEACTB WM3MepeHwWW, ykasaHHble B Tabnuue 7. Ona KM-5 pekomeHgyembii Tuvn
Tepmonpeobpasoatenen — TC-b, a komnnektoB — KTC-b.

1.2.2.2 na kommep4yeckoro y4éta maccbl (06béma) TenrnoHocuTenst B COOTBETCTBUM C TpeboBaHusAMMU
«[lMpaBun y4éTta TennoBown 3HEPrnu 1 TennoHocuTens» NpuMeHsTea Tonbko TI1 knacca A no roCT
6651-2009.

1.2.2.3 [Onsa nosbiweHus ygobctea u 6e3onacHocty npumeHeHns T Ha namepuTtenbHbIX TpybonpoBogax
NCMNOMb3yIOTCH 3alLMTHBIE MNIb3bl, KOHCTPYKLMK KOTOPbIX COOTBETCTBYIOT TpeboBaHnsm FOCT P EH 1434.

1.2.2.4 WrtaTtHble 3awmTHble runb3bl ana TI1, npumeHsiemble B coctaBe KM-5 BkmoyarTcsa B KOMMIIEKT
noctaeskn KM-5. NpuMeHeHne HelTaTHbIX MNb3 He peKoOMeHAYeTCS.

1.2.2.5 Heobxoanmeble cBegeHus o TepmonpeobpasosaTtensax TC-b npuBeaeHsbl B npunoxexHun I

1.2.3 [1atuuku paBneHus

1.2.3.1 MNoTHOCTb M3MepsieMOn Xuakoctn ¢ nomolibto KM-5, kak npaBuno, oveHb cnabo 3aBuCUT OT
Aaernenus. [loatomy usamepeHue gaBrneHus Ans GONbLUMHCTBA TEXHWUYECKUX XKMOKOCTEW aKkTyanbHO Nulb B
crlyyae ero TEeXHOJIOIMYECKOro y4yéTa, Kak MpaBuiio, HEe CBSI3aHHOro C obecneyeHneM TOYHOCTU U3MEPEHUN,
Hanpumep, B cuctemax Tenno- U BogocHabxeHus Ans koHTponsd obecneyeHms notpebHoro Hanopa. B coctas
KM-5 npeobpasoBartenu (gatynkn) gaBrneHns BKOYATCS NO 3akasy, a UX Tunbl BblbmparTcs no Tabnuue
7.

1.2.3.2 Mpu oTcyTcTBUM HEOBXOOAMMOCTM BKIIOYEHUS OaTyukoB dasneHus B coctas KM-5 pasneHuve
3afaeTcsd B BUAE OOrOBOPHLIX KOHCTAHT NO CPedHUM CTaTUCTUYECKMM 3Ha4YeHUAM, MOfyYEHHbIM C MOMOLLbIO
TEXHOMNOIMYECKNX CPEACTB U3MEPEHUA WNW WHAMKATOPOB, a TakKe C MOMOLLbIO BKITOYEHUS MMUTaALMOHHbLIX
pesnctopoB P1 1 P2 Ha nnaTtcdopmMe noakoyeHus.

1.2.4 MapkupoBkKa n nnomoébupoBaHue

1.2.4.1 MapkupoBka Tennoc4ETYMKOB COOTBETCTBYET YepTexam npeanpuaTus-u3rotToBUTEnNs K roCT
26828-86.
1.2.4.2 MapKkupoBKa COXpaHsieTCsl B Te4eHME BCEr0 CpoKa CryXObl TENNOCYETUMKOB.
1.2.4.3 Ha kopnyce Tennoc4YéTynka ykpenmneHa nacnoptHasi Tabnmyka, Ha KOTOPON yKasbiBaeTCs:
® TOBapHbIV 3HAK NPeanpUsTUA-U3roToBUTENS;
¢ nopsakoBbIN HoMep P no cucteme Hymepauum NPeanpUSTUA-U3roToBUTENS;
¢ ycrioBHoe Aasrnienue (Py), Mla;
e JnanasoH Temneparyp, °C;
e ocregHue ase undpbl roga BbIMycKa;
® 3HaK YTBEpXOeHnsa Tmna cpegcrea namepennin no MNP 50.2.009-94;
e CTperika, ykasblBaloLwas HanpasrneHme noToka.

Honyckaetca wusobpaxeHue CTpenku, ykasbliBalolen HanpaBneHue MnOoTOKa, HaHOCUTb Ha OTAEfbHYH0
Tabnuyky, BbINOMNHATL rpaBMpoBaHueM, NMBo NUTbeM Ha Kopnyce NepBuYHOro npeobpasoBaTtens pacxoaa.
1.2.4.4 Ha xopnyce 6noka nutaHus (BbI1) ykpenneHa nacnopTtHasa Tabnuyka, Ha KOTOPON yKa3blBaeTCs:
e TOBapHbIV 3HaK NpeanpuUATUS-U3roToBUTENS;
¢ NopsAKoBbIN HOMep Bl no cucteme Hymepaumm NpeanpUSTUA-U3roToBUTENS;
e HanpsbkeHue, B, n yacToTa, 'y, Toka NUTaHus;
e nocrnegHune ase undpbl roga Bbinycka.
1.2.4.5 Ha ynakoBke NpuKpenreH Apnblk, CoAepxalun cnegyiwmne cBeeHus:
e TOBaPHbIV 3HaK NPeANpUATUS-U3roTOBUTENS;
® HaumMeHoBaHWe 1 ycroBHoe obo3HavYeHne n3genus.
1.2.4.6 Kopnyc anekTpoHHoro 6rnoka nmeet npucnocobnexHve ansg nnoMompoBaHns U KNemMeHums.

2 UCMNOJIb3OBAHUE MO HASHAYEHUIO

2.1 JkcnnyatauuoHHble orpaHnyeHnsa KM-5. (YcnoBus BbINONTHEHUA U3MepPeHUN)

2.1.1 YpenbHas anekTpuyeckass NPOBOAMMOCTb M3MeEpsieMOM cpedbl B LUTATHOM peXxunme [OOoJbKHa
HaxoOuTbCs B Npegenax ot 10~ go 10 Cm/m. Bbixog 3a yKa3aHHble npegenbl He 4onycKaeTcs.

2.1.2 Tpwm akcnnyatauun KM-5 gomkHbl cobnogatbcsa TpeboBaHUs K napaMmeTpam OKpyKatlollero Bo3gyxa,
yKa3aHHblE;



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

® [10 TeMnepaType BO3ayxa, OKpy>KakoLero KoMnoHeHTel KM-5 — B Tabnuue 4;
 [10 BMaXXHOCTW BO3AdyXa, OKpy>catoLLero komnoHeHTsl KM-5 — B Tabnuue 5.

Bbixog napameTpoB 3a ykaszaHHble Anana3oHbl 3HaYeHUN He JOoNyCKaeTes.

2.1.3 N36bITOYHOE AaBreHNe N3MepsieMol cpeapbl B LUTATHOM peXMMe A0IMKHO ObiTb He Bornee 1,6
(2,5) Mla. N'mpopaBnuyeckne yaapbl He AOMYyCKalOTCS.

2.1.4 TemnepaTypa M3amepsieMol cpebl B LUTATHOM pexmme JofmkHa ObiTb He 6onee 150 °C.

2.1.5 KM-5 moryT ycTaHaBnmMBaTbCA B MecTax, NoABEepXeHHbIX BUOpauun ¢ yactoton He bonee 55T m
amnnutygo He 6Gonee 0,075 MM, 4YTO COOTBETCTBYET TMMNOBOMY pPasMELLEHVMIO Ha MNPOMbILLUAEHHbIX
npeanpustusax. lMpu nNpeBbIWEHWM YKa3aHHbIX 3HAYEHWA [OMKEH BBOAMTBCS [AOMOMHUTENbHBLIA  Kpenéx
NpOBEeMHbIX MECT K MACCMBHbLIM HEMOABWKHBIM MpeamMeTam.

2.1.6 Ecnu npu rugpaBnvyeckoM yaape noppexaatroTcs gaTymku gaBneHnst n/vnm temnepatypbl (BMecTe ¢
rmnb3amm), TO OHM noanexat 3ameHe. [loBepka KM-5 B 3TOM crydyae npoBOAUTCA MO PELUEHMO HaA30pHbIX
OpraHoB.

2.1.7 TpybonpoBoabl C TenfnoHocuTenem [AOfkHbl ObiTb TEennous3onMpoBaHbl B COOTBETCTBUMM C
TpebosaHnsamm CH un N 41-03-2003 «Tennosas nsonsaums obopyaosaHus 1 TpybonpoBoaoBy.

2.2 NoprotoBka KM-5 kK ucnonb3oBaHuio
2.21 Mepbl 6e3onacHOCTU NpU NOArOTOBKE K UCMONb30BaHUIO

Mpn moHTaxe KM-5 Heo6xoauMO BbINOMHATL cneaytoLmne TpeboBaHus:

2.2.1.1 He ponyckaetcs oTcoeauHATb nnaTdopmy nogknioveHmns KM-5 npu BKMIOYEHHOM NUTaHUK.

2.2.1.2 He ponyckaeTcsi Ha Bcex aTanax pabotel ¢ KM-5 kacaTbCsi pykamu 3reKTpogoB MEPBUYHOMO
npeobpasoBartens (gatyuka) pacxoaa.

2.2.1.3 lpu npoBedeHUN 3MEKTPOCBAPOYHbLIX paboT KOpnyc AaTyuka pacxoda Hemnb3d NPUMEHATb B
KayecTBe MOHTaXXHOro npucrnocodneHus. [1na aTux uenen AomkeH NCnonb3oBaThcsl rabapuTHbIA UMUTATOP.

2.2.1.4 3kpaHbl NMUHUN CBA3WN OOSMKHbI MOAKITHOYATCA TONbKO K krneMme GnRS nnatgopMbl NOOKIOYEHMS
N HE UMETb KOHTaKToB C kopnycom KM-5.

2.2.1.5 3OkpaHbl curHanbHbix kabenen Tl gormkHbl NOAKMOYATLCA TONMbKO K kKnemmam «Gndy» nnatdgopm
NOAKIMIOYEHUS N HE AOSMKHbI MMETb KOHTaKTOB C METanfiM4yeckumm geTansimu.

2.2.1.6 Knemmy «Gna» nnaTopmbl NOOKMIOYEHUS HEMb3S COEQUHSTL HU C KOPMYCOM, HY C 3a3eMIIEHNEM.

2.2.1.7 Knemma 3asemneHus 6nokoe nutaHusa (Hanpumep, BlNn-3B) pomxHa 6biTb HaOéXHO coeauHeHa
C KNemMmoWn 3a3eMneHnst MOHTaXHoro Lwkada.

2.2.1.8 Henb3ss KOpPOTKO 3aMblkaTb BbIXOAHbIE MPOBOAA CMOHTUPOBAHHBLIX AATYMKOB AaBNEHUS — 3TO
MOXET BbIBECTU NX U3 CTPOA.

2.2.2 NMoarotoBka K MoHTaxy KM-5 1 ero coctaBHbIX YacTen.
O6bwme TpeboBaHuUA

2.2.2.1 KomnoHeHTbl KM-5 npu nony4yeHnn notpebutenem AomkHbl ObiTb pacnakoBaHbl. PacnakoBka KM-5
NPOBOAUTCS C YY4ETOM CreayoLmnX pekomeHaaumn:

® MPOBEPKY COXPaAHHOCTM TpaHcnopTHow Tapbl KM-5 HeobxoamMMo npoBecTy cpa3sy no nofyvyeHuu, nHade
OyOeT CnoXHO MpeabsBNsaATb MPETEeH3UN K BO3MOXHBIM dedektam, nonyyeHHbim KM-5 npu
TpaHCNOPTUPOBaHWK;

¢ B 3MHee BpeMs BCKPbITUE Tapbl MOXHO NMPOBOAUTL TOMbKO MOCHE BbIAEPXKKM B TedeHne 24 4acos B
TENSIOM MOMELLEHWUM;

® [IOCIe BCKPbITUS YNaKoOBKM HEOOXO04MMO NpoBepuTb komnnekTHocTb KM-5 cormacHo nacnopty w/winwu
yNakoBOYHOMY JIUCTY;

e OCre MNpOBEPKN KOMMMEKTHOCTU KOMMOHEHTbl KM-5 gormkHbl 6biTb OCBOGOXAEHbI OT YNAKOBKU U
NPOTEPThI CYXMM MMIrPOCKOMMUYHBIM MaTeprarom.

2.2.2.2 lepen moHTaxxom KM-5 npoussoguTcsa npoBepka BO3SMOXHOCTU BbINONHEHMs paboT n cobnogeHuns
OCHOBHbIX TpeboBaHUM No cnegyoLwmMmM No3nLUaM:

e OLlEeHMBaEeTCs OOCTAaTOYHOCTb CBOOOAHOrO NPOCTpPaHCTBa Haf TpybonpoBOAOM WM BOKPYr Hero Ans
MOHTaxa npeobpasoBaTtenen pacxoaa, yunTbiBas nx rabapuTHble pa3mepsbl (NpunoxeHune B);

e onpegensieTcd NPOTHKEHHOCTb NPSAMOSIMHENHbBIX y4acTKoB TpybonpoBoaa 40 U NOcne MecTa YCTaHOBKU
MP. Onsa NP3 knaccoB TouHOCTN B 1 C HanmeHbLune AnvHbI NPSAMOSIMHENHBIX y4acTKOB TpybonpoBoaa
0O [daTyMka pacxofa M nocne AaTyMKOB pacxoda OOMKHbl ObiTb He MeHee Tpéx DN u ogHoro DN
cooTBeTCcTBEHHO. Ecnu [P3 BbinoOnHeHbl Mo knaccy ToyHoctM A (Tabnuvua 3), TO B KOMMMEKT
BKITIOYAOTCA LWTaTHble MPAMONMHENHble Yy4yacTku Tpybonposogos anuvHon nsate DN wm tpu DN
cooTBeTCTBEHHO A0 W nocne [P. pagympoBka n nosepka NP3 nposogutcs B cbope C 3TMMuU
yyacTkamu, ¢ nocneaytoLlen ycTaHoBKOM nx 6e3 AeMoHTaXa Ha MecTo JKcnnyaTaumu.
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3 MOHTAX U PABOTA KM-5

3.1 YcTtaHOBKa TensIoCYE€TYMKA
3.1.1 YcTtaHOBKa nepBUYHOro npeobpasoBaTens (garumka) pacxoga
3.1.1.1 Tpwu BIGOPE MecTa Bpe3ku B TpybonpoBoabl npeobpasosaTenen (4aTumkoB) pacxoga Heobxognmo
yuuTbIBaTb CrneayoLme OCHOBHble TpeboBaHUA (KpoMe ONUH NPAMONMHENHBIX YHaCTKOB):

e faTunkn pacxoga NP3 cnegyeT MOHTMpOBaTb Ha TPyOONpPOBOA: FOPU3OHTANbHbIN, BEPTUKANbHBIA UNN
HaKMOHHbIN (HO TOMbKO Ha BOCXOASALLEM Yy4acTKe) Mpu YCroBuM, YTO BeCb 0O6bEM TpyObl NepBUYHOrO
npeobpasoBatens B pabounx YCMOBMSAX 3anofiHeH u3MepseMon cpedon (pPUCyHOK 3), a nuHuS
3MEeKTPOAOB NEPBMYHOIO NpeobpasoBaternsi ropu3oHTarnbHa (PUCYHOK 4);

e B MecTe ycTaHoBku [P B Tpy6onpoBoae He AOMKeH ckannmBaTbCA BO3OYX;

e U3MepuTernbHble ceyeHusl, rae Bpesatotcs NP, He A0MmMKHbI HaxoOWTbCA B CaMOMW BbICOKOW TOYKe
TpybonpoBoaa, Ha HUCXOOAWMX yvacTkax M BOMM3W OTKPbLITOrO KoHua TpybonpoBoga. Ha  Takux
yyacTkax AOMNycKaeTCsl OCYLEeCTBNATb MOHTaX TOMbKO B Cy4vasx, KOrga rapaHTypoBaHO OTCYTCTBME
obpasoBaHuA nNy3bipen BO3ayxa B Tpybonposoae;

o [IP pekomeHayeTCA MOHTMpOBaTb Ha HWxHeMm, nNMbo BOCxoAsdLWleM yyacTkax Tpybonposopa, rae
HavMeHee BEPOSATHO CKannuBaHWe 3HaunTenNbHbIX N0 06bEMY BO3AYLLUHBLIX My3bIpew.

BO3MOXHO OTKIMOHEHWE OCK 3MeKTPOAOB OT TOPU3OHTaNbHOW fWMHWM B CrlyYyae rapaHTUpPOBaHHOMO
UCKMNoYeHnss obpasoBaHUA rasoBOM MPOCIMOWKM BONU3M  3NEKTPOAOB, KOTOpas MOXeT npensaTcTBOBaTb
HopmarnbHou paboTe npubopa.

PucyHok 3 — BapuraHTbl yCTaHOBKM NEPBUYHOrO NnpeobpasoBaTens (AaTtymnka) pacxoaa
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X = X — OoCb 3NeKTpOOOR

PucyHok 4— OpueHTauus nepBu4HoOro npeobpasoBaTens (gatymka) pacxoga
OTHOCUTENBHO NPOAOSIBHOM OCH

BO3MOXHO OTKMOHEHWE OCK 9MEKTPOAOB OT TOPU3OHTANbHOW JMHUM B Cllydyae rapaHTUPOBaAHHOMO
UCKMNoYeHnst obpa3oBaHUsl ra3oBOM MPOCIOMKM BONU3M  3NEKTPOAOB, KOTOpas MOXeT MNpensaTcTBOBaTb
HopMarnbHol paboTte npmbopa.

MoHTax nepBuyHoro npeobpasopatens 6eccnaHUeBO KOHCTPYKLMM NPOM3BOAUTL C MOMOLLbIO Wnunek. Mpu
hnaHLeBOM npucoeanHeHnM npeobpasoBaTtenen pacxoga dnaHubl TpyOONpOBOAOB MPU MOHTaXe MepBUYHOIO
npeobpasoBaTtens 4OMKHbI ObITb COOCHBI M NocKonapannenbHbl Apyr Apyry.

MakcMmanbHO [JOMyCTMMOE OTKIIOHEHME dnaHueB TpybonpoBoda OT napanfienbHOCTM He  [OIDKHO
npesbiwaTtb Lmax - Lmin < 0,5 MM (pucyHok 5).

3aTskKy LWNWMeK M raek, Kpenswmx nepBUYHbIA npeobpasoBaTenb Ha Tpybonposoge, Npov3BOAUTbL
paBHOMEPHO B MOPSAKE, YKA3aHHOM Ha PUCYHKe 6, OCYLLEeCTBMAS 3a MNEpBbIA NPOXOA 3aTsBKKY KpPYyTALWMUM
momeHToM 0,5 Mkp, 3a BTOopou npoxog — 0,8 Mkp u 3a Tpetui npoxoa — 1,0 Mkp.

3HaueHunsa Mkp npuBefeHsbl B Tabnuvue 13.

fe—Lmomx

<—Lﬂiﬂ—>

PucyHok 5 — MakcmmarbHo JonycTUMoe OTKIOHeHWe dnaHLes Tpy6onpoBoaa OT napannesnsHOCTy
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om DN15 go DNS5SO om DN65 go DN150

DN200 DN300

PucyHok 6 — MNopsigok 3aTsKkU raek Npu ycTaHoBKe npeobpasoBaTtens

Ta6bnuua 13

DN MakcumanbHbI KpYTALLMA MOMEHT, Mg
Krc+M H+ ™
15, 20, 25 3 29,4
32, 40, 50, 65, 80 7,7 75
100 15 147
150, 200 26 255
300 38 372

MoHTax nepBn4YHOro npeobpasoBartensi ¢ donaHuaMmm Npon3BOANTL C NOMOLLbIO CTaHAAPTHbLIX OONTOB U raek,
COOTBETCTBYIOLWMNX (hriaHuam TpybonpoBoaa u nepBuYHOro npeobpasosatens. dnaHubl Tpy6onpoBoAa AOMKHbI
cooTtBeTcTBOoBaTh [OCT 12820-80.

OnameTp TpybonpoBoaa fomkeH cooteeTcTBoBaTh DN nepsmyHOro npeobpasoBaTens.

[onyckaeTca ycTaHoBka MepBUMYHOro npeobpas3oBaTens Ha TpybonpoBode C MeHbWUM UM BOMbLINM
OMaMeTpoM C MCMONb30BaHMEM KOHLEeHTpudeckux nepexogoB no MOCT 17378-83. lNpu ycTaHoBKe crnegute,
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4yTODObI CTPenka Ha Koprnyce nepBuYHOro npeobpasoBaTens coBnagana C HanpasfeHMeM OBMKEHUSA N3MepSeMon
cpeabl B Tpybonposoae.

Mpu nopadve >XMOKOCTM BBEPX Hawmydllee 3anofiHeHne BCero ceyeHus Tpybbl obecneuvBaeTca npu
BEPTMKANbHOM MOMOXEHWM nepBuYHOro npeobpasosatensd. [lpy BO3MOXHOCTM  BbIMAAEHUA  oOcadka
13 n3mepsemMon cpeapbl NepBMYHLIN NpeobpasoBaTenb Takke AOMMKEH YCTaHaBNMBaTLCA BEPTUKANBHO.

B cnyyae ropusoHTanbHOM YCTaHOBKWM peKkoMeHOyeTcda pasMelwatb nNepBuYHbIi npeobpasoBaTenb
B Hanbonee HM3KOM UMW HAKMOHHOW 4YacTu Tpybonposoga (pUCYHOK 7), roe cedveHue Tpybbl NepBUYHOTO
npeobpasoBatens OyaeT 3anonHEHO XUOKOCTbIO.

HanpaeneHue )
noToka U

Hanpaenenue )
noToka ¢

PucyHok 7— PekomeHO0BaHHOE pa3MellieHre NepBUYHbLIX NpeobpasoBaTtenei
Ha ropusoHTanbHoM TpyGonposoae

CnepyeT umeTb B BuAOy, YTO NepBUYHbIN MNpeobpasoBaTenb OyaeT gaBaTb CUrHam pacxoda v npu
He3anoNHEHHOM CeYeHUW, ecnv YPOBEHb >KWAOKOCTM [OCTAaTOMeH AN MOAAEPXaHWs KOHTaKTa mexay
3neKkTpoAaMu, OAHaKO YacTUYHOe 3anofnHeHue Tpybbl nepsBuyHOro npeobpasosaTtens OyaeT BHOCUTb
B M3MEPEHNs 3HauuTenbHylo ownbky. B sTom cnyyae HeobxoouMoO NepenTu K BepTuKarnbHOW YCTaHOBKe
nepBnYHOro npeobpasoBarens.

CuvrHan nepBu4HOro npeobpasoBaTtens nponopumoHaneH nonHoMy O6bLEMHOMY pacxogy W3MepsiemMown
cpefbl, BKMOYas BO3MOXHble My3blpbkM rasa W TBEPAbIE 4YacTuubl; MNO3TOMY MPU HanNuuun BO3Ayxa
B TpybonpoBoae pekoMeHAyeTcs ycTaHaBnuBaTb MNepBUMYHbIA Npeobpas3oBatenb MO Cxeme, NPUBELEHHOW
Ha pucyHke 8.

— Boagyx

HanpasneHue — M
noTtoka d | |

Bo3sayx

Hanpasnenwue -y
roToka

PrcyHok 8 — YcTaHoBKa nepBUYHOrO nNpeobpasoBaTtens pacxoda npu Hanvuum B TpyGonpoBoae Bo3ayxa

Mpn BO3MOXHOW BMOpaumm TpybGonpoBoda B AManasoHe 4acToT M aMnnuTyq (YCKOPEHWin), NpeBbILaroLLmnX
Jonyckaemble AN WUCNOMHEHUs TennocuyétyvMka 3HayveHus, TpybonpoBoa [0 M nNocrne  NepBUYHONO
npeobpasoBaTtens AOMKeH onMpaTbCs Ha HENOABUXHOE OCHOBaHNE.

Mepen moHTaxoM nepBuYHOro npeobpasoBaTens Ha hnaHuax TpybonposBoga HeobxoaMMO 3adhnKcMpoBaTb
npoknagku (CM. pucyHoK 9) BOOOCTOMKUM Kneem. 3TO NO3BONUT nsbexaTb BO3MOXHbLIX CMELLEeHWU NPOKNagok BO
BpeMS MOHTaxa.
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Mpn mMoHTaxe nmepBuYHOro npeobpasoBatensd HeOOXOAMMO 3MEKTPUYECKM COeaMHUTb ero naHubl Mexay
coboW, a Takke Kaxabli ero crnaHew, ¢ COOTBETCTBYHOLLMM OTBETHbIM ¢hriaHuem Tpybonposoaa (pUCyHOK 9).

B cnyyae HeynobHoro ans HabnwogeHWs pacrnonoXeHns naHenu TensocyYéTymKa JonyckaeTCcs pasBopoT Ha
180 ° aneKkTpoHHOro 6roka OTHOCMTENbHO MepBUYHOro npeobpasoBatens. [ns passopoTa HeOOXOAMMO CHSTb
ABa 6onTta KpenneHns KpoHLUTEeNHa 3nNeKkTpoHHOro 6rnoka kK nepenyHomMy npeobpasosartento. lNpouenypa AomkHa
BbIMONMHATLCA aKKypaTHO, 4TOBbl HEe MoBpeAuTb kabenb CBSA3M MEepBUYHOro npeobpasoBaTens C ANEKTPOHHbLIM
BrIoKOM, PacrnoNOXeHHbIN B KPOHLUTENHe KpenneHus. Nocne pasBopoTa 3NeKTPOHHOro 6rioka 60nTbl KpenneHns
OOMXKHbI BbITb HAOEXKHO 3aTAHYTHI.

T

A,

3alwuTHOoE KonbLOo Mpoknagka

PucyHok 9 — MoHTax nepsuyHoro npeobpasosaTtens
3.1.2 TMoparoToBKa K ucnonb3oBaHuio B KM-5 gatuMkoB gaBneHMs v TepMmonpeobpasoBartenen

3.1.2.1 Tlorpyxaemble 4actu Tl (KTI) ycrtaHaBnvBalT MNPeUMyLECTBEHHO B 3alUUTHbIE T[UNb3bI,
KOTopble KpenaTca Ha TpybonpoBogax ¢ nomowblo 606biwek. LUTaTHble rMnb3bl 1 GOBLIWKM BKNOYAOTCH B
KoMnnekT noctasku KM-5.
3.1.2.2 TepmonpeobpasoBaTenn noakNO4alTcsl K 3MeKTpPoHHbIM Brokam npeobpasoBaTenen pacxoga
MP3. 3aBoackue Homepa Tl gomkHbI COOTBETCTBOBaTb HOMEpaM, yka3aHHbIM B nacnopte KM-5.
3.1.2.3 OcobeHHOoCcT MoOHTaxa Tl Ha un3MepuTenbHbIX Yy4vacTkax TpyOOMNpoBOAOB MOKa3aHbl B
npunoxexHun I.
3.1.2.4 Tlpn MOHTaxe [aT4YMKOB [AaBMIEHUS HA WU3MEPUTENbHbIX YydacTkax TpyOOMpOBOAOB LOJIKHbI
cobntogaTbea cnegytowme TpeboBaHus:
® peKOMeHAyeMble CXeMbl MPUCOEAMHEHMS OATYMKOB [OaBMEHUS Ha u3MeputernbHoMm Tpybonposoae
JOMmkHbl cooTBeTcTBOBaTb pucyHKy 10. lMpuyém otBepctue B Tpybe ANS npucoeguHeHUs AaTtyuka
OaBneHus [OOMKHO HaxoAMTbCA B HWXHEW nonycdepe nonepeyHoro cedeHnss Tak, YToObl
MWHMMU3MPOBATb BO3MOXHOCTb MOMagaHus B UMMyrnbCHble TPyOku BO3adyxa, KOTOPbIN cobupaeTcs
BBEPXY, W TBEPAbIX BKITHOYEHUIN, KOTOPbIE NEPEHOCATCS NPENMYLLLECTBEHHO MO CaMOMY HU3Y;
e 0TBepcTMA B TpybonpoBogax Ans otbopa gaBneHUsa OOIMKHbI BbINOMHATLCSA cBeprieHneM. lNpumeHeHune
CBapKM ONd 3TUX Uenen He JonyckaeTcs (HammbiBbl OT CBapky, nonasBLUMECcs BHYTpW TpybonpoBoAaa,
MOryT CO34aBaTb HEOCECMMMETPUYHBIE BO3MYLLEHWS MOTOKa U UCKaXaTb pe3ynbTaTbl U3MEPEHUNA);
e AnamMeTp oTBepcTUs Ansa otbopa AasneHus B Tpybonposoae fomkeH 6biTb He 6onee 0,13 DN npu DN
He Gonbwe 100 MM 1 13 Mm npu DN 6Gonbwe 100 MM. B npoTuBHOM criydae MOXeT BO3HWKHYTb
MECTHOEe COMpoTMBreHWe (Tak HasblBaEMbIl  «CBUCTOK»), KOTOPOE SABMSETCA  UCTOYHWKOM
HEOCECUMMETPUYHBIX BO3MYLLEHUI NOTOKA;
e ATMHA UMMNYNbCHBLIX TPYOOK He AOMKHa NpeBbiwaTh 16 M.
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PucyHok 10 — CxeMbl npucoegMHeHNsa AaTYMKOB AaBNeHNa Ha U3MEePUTENTbHOM yyacTke
a) — faT4mK Hke oTOopa AaBneHnst Npyu U3MEPEHUN OaBIEHNS XUOKOCTH;
0) — gaT4ymK Bbie O0TOOpa AaBNeHWs NMpU N3MepeHny 4aBneHns XUOKOCTH.
1 — AaTyvk JaBneHust; 2 — TPEXXOO0BOW KpaH; 3 — MMNynbCcHas Tpybka; 4 — BEHTWIb 3aMOpHbINA.

3.1.3 MoHTax 3neKkTpu4eckux uenemn

3.1.3.1 3nekTtpuyeckue uenu k NP3 nogkntovaoTcsa Yepes NnatopMbl NOOKIHOYEHMS, YCTAHOBIIEHHbIE HA
3aHUX CTeHkax npubopos. PoTorpacduma nnatopmbl MOLKIHOYEHMS MpuBeaeHa B npunoxeHun M. Kabenwu
BHELLUHMX CBA3eW nonagalT BO BHYTPEHHUA O06bEM nnaTdopmMbl Yepes repMeTusmpylowme kabensHble BBOAbI.
Ha nnate nnatdgopmbl pacnonoxeHsl nepekniodaten SW1 n SW2 Ha yeTbipe HanpaBneHus kaxabin. SW1
Nno3BOnsieT ycTaHaBnNuBaTth B NonoxeHune Bkn. unu Beikn nepekntovaTtens «EP» ana cHatna annapatHon 3awuTbl
3anuncu napameTpoB nNpubopa Bo BHYTpeHHIOW namsats EEPROM, a Takke nogknioyvaTe BHYTPEHHUE PE3NCTOPbI-
nmMmuTaTopbl NEpBUYHbLIX NpeobpasoBaTenelt TemnepaTypbl T3 1 gasnexus P1 n P2. SW2 no3eonsaeT nogknioyvaTb
N OTKMNoYaTb TEPMUHATOPbLI COrnacoBaHus K nNuHusM ceasm RS-485 Slave A1, B1 n Master A2, B2. lMNnata
nnaTtgopMbl COEAUHAETCH C NIIATOM SMEKTPOHHOro GI10Ka C NOMOLLLbIO MITOCKOrO LWnenda.

3.1.3.2 MoHTax anektpuyeckux Lenen Tennoc4étunka KM-5 cnegyeT npousBoauTb B COOTBETCTBUWU CO
cxemamu, NpMBeAEHHBIMW B NPUIOXXeHnn H.

3.1.3.3 TepmonpeobpasoBaTtenu n nHrepgenc RS-485 pekomengyetcst nogknoyate kabenem  STP-2ST
(oBe BUTLIE Mapbl B 3KpaHe, CEYEHNEM 0,22MM2). B kauecTBe curHanbHoro kabensi npeobpasoBatens gaBreHus
pekomeHayeTca ucnonb3dosatb kabens KMM 2x0,35 vnu aHanormyHbIn ABYXKUMNbHbLIA Kabenb B 3KpaHe C
ceyeHneM xun He meHee 0, 22 Mm°. Brioku nuTanus MP3 cnegyet nogknoyatb kabenem STP-4ST (4eTbipe
BUTbIE Napbl B 3kpaHe, ceveHnem 0,22 MM2).

Kabenn STP-2ST n STP-4ST MOXHO 3aMEHWUTb Ha aHamnornyHble C M30JIMPOBAHHLIM 3KPAHOM U
ceueHneMm He MeHee 0,22 MM’ Ans kabenel MUTaHUS U C ceyeHneM He MeHee 0,12 MM® NSt OCTamnbHbIX
kabenen. MNpu ucnonb3oBaHuM Kabenen ykasaHHbLIX Bbile TWUMOB PEKOMEHAyeMble ONUHbI kabenewn OnokoB
nutanmns go 10 m, npeobpasoBaTenen TemnepaTypbl U OABNEHUA He OOIMKHbI npeBbiwaTte 100 M, a ANuHbI
kabenen RS-485 He pomkHbl npeebiwaTtb 800 M.

3.1.3.4 [nsa nyywen MexaHN4yeckon 3aluTbl NIMHUIA CBSA3M MOHTaX kabenen pekoMeHOyeTcs NpovM3BOANTb
B METasIM4eCcKunx, NnacTMKoBbIX Tpybax, MeTanfopykaBax ¢ HapyXHbiM guametpoMm  12+13,5 mMm.

[JonyckaeTca MOHTaXK B MeTanfopykaBax MeHbLUero AuameTpa, HO Mpu 3TOM KOHEeL, MeTansopykaga,
BCTaBNsAeMbli B NNatdopmy MOAKIMIOYEHNS, HeoO6XxoaMmMo O6epHyTb OOHWM WM HECKONMbKMMW  BUTKaMu
N30NeHTbI AN YBENMYeHns anameTtpa ao 12 mm.

3.1.3.5 [lpu MOHTaxe aNeKkTpu4eckmx Lienen cnegyet obpatntb BHUMaHME Ha crneayoulee:

e 3KpaHbl MMHUM CBA3M MNOOKNIOYAKOTCHA TOMbKO K knemme GnRS ©n He [O0MKHbI UMETb KOHTaKTOB
C Koprycom npubopa;

® 3KpaHbl CUrHanbHbIX Kabenewn Tepmonpeobpa3oBaTener NOAKMNIOYATCA TOMbKO K knemmam «Gnd» B
nnatgopmax NogKmnyeHns U He AOIMKHbI MMETb KOHTaKTa C MeTannopykaBamuy, a Takke Tpybamu, Ha
KOTOPbIX YCTAaHOBMEHbI 3T TepMmonpeobpasoBaTeny;

e knemMa «Gna» (19) He aBNAETCA KNEeMMOWN 3a3eMieHns U He AOMXKHa NOAKMYAaTbCA HU K KOPNYCY, HK
K 3a3€MMEHNIO;

e KNleMMa 3asemneHuss 6nokos nutaHus Bln-3B gomkHa ObiTb HagéXHO coeduMHeHa € KNemMMoW
3a3eMIeHMs MOHTaXHOro Lwkada;

® KATEropu4ecKkn 3anpeLlaeTcs 3aMblkaHMe BbIBOAOB CMOHTUPOBAHHbLIX JATYMKOB AaBIEHNUS.
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3.2 NMoparoToBKa K paboTte

3.2.1 TlpoBepnTb NPaBUNBHOCTbL MOHTaXa 3NEKTPUYECKUX Lenen B COOTBETCTBMU C INEKTPUYECKOM
CXeMOWN MNOAKMNIOYEHUST Tennoc4YEéTyYnka, npuBedeHHOW B NpunoxeHunm H, B 3aBUCMMOCTU OT MoaudmkaLmu
TENMOCYETUMKA M MPaBUNBHOCTU MNOMnoXeHus nepekniovatenen SW1, SW2 Ha nnatdopme NOAKMYEHNs,
NoAKMNoYaloLLUX BHYTPEHHNE UMUTATOPLI TEMMNepaTypbl, AaBNEeHUS N TEPMUHATOPLI COrNacoBaHNs NUHUIA CBA3K
RS-485.

3.2.2 TogcoeanHnTb nnaTopmbl MOAKMIOYEHMA K TennocHéTumky (m NP3 B moandukaumsax 2-4).
3akpbITb KPbILWKY (KPbILLKM) Brioka nuTaHus.

3.2.3 TlopgaTtb TennoHocuTenb B TpybonpoBoa nog pabounm OaBrleHMEM U B HanpaBIieHUW,
COBMafalwlMM C yKa3aHHbIM CTPErkon Ha nepBuyHOM npeobpasoBaTtene, MpPOBEPUTb TFEPMETUYHOCTb
coeguHeHMs NepBUYHBIX NpeobpasoBaTenen pacxoga, AaBreHns U 3awuTHblX une3 T ¢ TpyGonpoBoAOM.
Teub 1 NpocaymBaHne He SONYyCKalTCS.

3.2.4 BknounTb NuUTaHue Tennocdétynka n ybeauTbCda, Y4TO BKMAKYUIACh NOACBETKA MHAMKaTopa WU Ha
WMHAUKaTope nosBunack HaaNUChb

"Q=....lkan"

3.2.5 Tennoc4étumkn KM-5 UMET WHTYUTUBHO MOHATHLIA, OPYXECTBEHHbIN MHTepdeinc. [lonb3ysach
CTPYKTYPOW MEHI0, NPUBEOEHHON B NPUNOXeHUN [, HECNOXHO OCBOUTL YNpaBrieHNe TENMOCYETYUKOM.

3.2.6 lNepexon Mexay MyHKTaMu MEHI0 MO FOPU3OHTanM OCYLLECTBMASETCA HaXATMEM KHOMOK «<—» WK
«—>», M0 BEPTUKANMN — HaXKaTUeM KHOMKN «». Mepexoabl Mex/ay NyHKTaM1 MEHIO Mo ropuU3oHTanmn 1 BepTukanu
3aKOrbLOBaHbI.

KHomka «S» npegHasHadeHa ons U3aMeHeHMs HadHa4YeHWs OCTarnbHbIX KHOMOK.

HaxxaTne KHOMKM «<» MpU yaepxuBaemoln KHonke «S» nogaeT npubopy komaHay «OTMeHay, HaxaTtue
KHOMKN «—>» komaHay «BBogy, HaxaTve kHomnku «4» komanay «Cucteman.

Hanpumep, 4TobObl MEpPEKnYUTbL CUCTEMY €AVHMUL, WM PasMEepHOCTb, Heobxoaumo nogaTtb KoMaHay
«CucTema» (Npu HaxaTol KnaBuLe «S» HaxaTb U OTMYCTUTBL KNaBuLy «»).

3.2.7 Haxumasi KHOMKM «<—», «I», «—» 1 «S» Ha nepegHen NaHenu anekTpPoHHoro 6noka, yéeamTbes, YTo
Ha MHOWKaTope MOSABMASIOTCA B COOTBETCTBMM CO CTPYKTYpOW MeHi (CcMm. npunoxeHue [1) 3HayeHus
TemnepaTypbl, KONMYeCcTBa TENOTbl, MACChl, TEMNSIOBON MOLLHOCTH, pacxoda u T.4.

3.2.8 NpoBepuTb MCMPaBHOCTb M MPaBWUNIBHOCTL pPabOTbl TEMIIOCYETYMKA, WCMONb3yA BCTPOEHHbIE
cpeacTBa AnarHocTuku. [1ns aToro BbIATU Ha TPETbIO CTPOKY MeHI0 1 BeiopaTh NyHKT « CAMOAUATHOCTUKA».
MogaTte kOMaHay «BBOA» M KHOMKOWM «<—» UMM «—>» MPONTM MO BCEM KOHTPONMPYEMbBIM 3HaYEHUAM, PUKCHPYS
COCTOSIHME UCMPaBHOCTN B COOTBETCTBUM C NpUoxeHnem P.

3.2.9 TennoCYETYMK NOCTABNSAETCA C OCTAHOBNEHHbLIM PEXUMOM cyeTa. Heobxoanmo BONTU B MYHKT
MeHo «Bkn. CyeTa» 1, yaepxuBas KnaBuly «S», HaXaTb «—».

3.3 MNopsaok paboTbl

3.3.1 Tlepen Hayanom usmepeHuin pekoMeHayeTCs BKITUNTb TEMMOCHETYNK U MPOM3BECTN €ro Nporpes B
TeyeHne 20-30 MUH.

3.3.2 Tennocuyétumk obecneumBaeT MOKa3aHUA MapaMeTPOB COMMAaCHO MEHI0, MpPUMBEOEHHOMY B
npunoxexHun P.

Ecnu B TedeHne 10 MWMHYT He HaXmMMaTb HMKaKMX KMNaBwll, TO MPOM30OMAeT aBTOMaTUYECKUW nepexon
K MHAWKALMK KONU4YeCcTBa TeNNoThl, a NoACBeTKa MHAMKATOpa aBTOMaTUYECKN BbIKITHOUNTCA.

[nsa BkntoyeHnsa noacBeTKN HeOOX0AUMO OOHOKPATHO HaxaTb Mobyto KnaeuLLy.

3.3.3 Tennocuyétunk KM-5 paboTaeT C HOPMUPOBAHHBLIMW METPONOrMYECKUMUN XapakTepucTukamun B
HOMWHANbLHOM [Mana3oHe U3MEPEHUS UCXOOHbIX BENUYUH: 06bEMHOro pacxoga (pacxogo) Gv, Temnepartyp t,
pasHoCTM TeMnepatyp At 1 aBneHUi.

B npouecce paboTbl TENnocYETYMKA BO3MOXHbI CUTyaLUW, Korga 3HAYEeHWst OOHOW MITU HECKOITbKUX
BENWYMH BbIXOAAT 3a npeaensl HOMUHANBLHOro AuanasoHa.

MpuumHOM 3TOro MOXeT ObiTb NMOO OTKa3 COOTBETCTBYIOLLEIO MEPBUMYHOrO npeobpasoBaTtend, nvbo
HapyweHusa B paboTe cuctembl TennocHabxeHus (Tennonotpebnexus). KM-5 dukcupyeT kak annapaTtHble
HENCNpPaBHOCTN CaMOro TEMIOCYETYMKA, TaK U OLWMOKN, CBA3aHHbIE C BbIXOAOM MapameTpoB 3a HOMMWHArbHbIE
AvanasoHbl nameperun. MNpu aTom B apxmee ownbok hrkeupyeTcs Kod, gaTta U BpeMs Hayana unu OKOHYaHus
oLmobKu.

KM-5 no-pasHomy pearnpyet Ha dukcnpyemble owmnbkn. B 3aBucnmoctn ot Tuna ownbkn, KM-5 moxer
NGO MONMHOCTLIO MPEeKpPaTUTb HAKOMMEHUe B MHTerpaTtopax BenuuuMH KonuyecTtBa TennoTtbl, 06bLEMOB 1M Macc,
nmbo yYacTb M3 HUX, NGO TOMbKO PUKCUpOBaTb OWMNBKY. [MpuueM peakumio TennocyéTymka Ha owmnbku,
CBSAI3aHHbIE C BbIXOAOM BEMWYMH 3a HOMMHAmNbHbIE Auana3oHbl U3MEpPEeHWn, MOXHO HacTpauBaTb NyTeEM
KoppeKLmn Habopa napameTpoB, 3anucaHHbIX Npu narotoeneHun KM-5 B aHeproHesasucrmyto namsate EEPROM
N BRMsOWMX Ha 0OpaboTky uamepeHHbix BenuyuH Gv, t, P nepen ux JanbHeWwem WCMNONb3oBaHWEM MNpu
BbluMcneHun Q, V, M.
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3.4 MNepeHacTponKka TensIOCHYETYNKA HA KOHKPETHbIE YCITIOBUA NMPUMEHEeHuUs

3.4.1 Tpw narotoBneHun tennocyétunkos KM-5 HekoTopble napameTpbl 3anncbiBalOTCA B NaMATb KO4OB
M B NpoLecce aKchnyataumm He MoryT ObiTb  UM3MeHeHbl. OcTanbHble napaMeTpbl  3anucbiBaloTCA
B 3HeproHe3aBucumMyto namste EEPROM u moryT ObiTb ckoppekTupoBaHbl. K mapametpam TennocyéTtymka
OTHOCATCA [faTa, Bpemsl, 3aBOACKOW HOMep TEMNroCYETYMKA W YUCMOBbIE KOHCTaHTbl, UCMOMb3yemble Mpu
06paboTke M3MEpPEHHbIX BEMWYMH MO OMWCaHHBbIM Hke npasunam. [MonHbI CIMCOK NapameTpoB MpUBEAEH
B npunoxeHun P (MocTpo4Hasa CTPyKTypa MeHHo).

3.4.2 TlepeHacTpovika TeNocHETYMKA cBOANTCS K BBoAY B NnamaATb EEPROM 3HaveHun napameTpos.

lMepen nepeHacTponkon HEOOBX0AMMO NpoAenaTh CrieayoLwme onepaumm;

B OTKIMIOYUTb NUTaAHWE TENMOCYETUUKA;
B pacnnombupoBaTtb NNaTtopMy NOAKMYEHUS N OTCoeanHUTL €€ oT KM-5;

B nepeBecTu nepekntoyatens EP, pacnonoxeHHbln B nnaTdopme nogkmnoyeHus, B nonoxeHne ON
(ans cHATMA annapaTHoW 3awwnTbl 3anucu napamveTpos B EEPROM);

B npucoeanHNTb NnaTgopmy nogknoveHus k KM-5 n BKnounTb NTaHue Tennocyétyuka.

BBog 3HaveHwWi napameTpoB Havbornee ygoGHO MNPOM3BOAMTL C MOMOLLBK KOMMbIOTEPA, MCMNONb3ys
noctaBnsemMoe No [OMNONHUTENBbHOMY 3aka3dy nporpaMmmHoe obecnedeHue. pu OTCYTCTBUM KOMMbOTEpPA WU
HEBO3MO)XHOCTU €ro UCMonb30BaHWs, NpoLeaypy BBOAa MOXHO NPOM3BECTM BPY4YHYH C MOMOLLBIO KIlaBuaTypbl
n gucrinest KM-5.

Mpouenypa py4yHOro BBoAa CTaHAapTHa AN BCex napamMeTpoB, 3anvcaHHbix B EEPROM. [na npumepa,
HWXXe OnncbiBaeTCA BBOA AaTbl. 3HAYEHMS OCTarnbHbIX NapaMeTpoB BBOAATCS aHanorm4Ho.

[nsa BBOAa gaThbl HEO6XOAUMO:

B B meHo KM-5 nepeiitn Ha nyHKT «[JaTta» B CTpOke napameTpoB;

B nepenTM B peXnMm pedakTMpoBaHus nyteM nogadn komaHabl «BBog»: «S» + «—» (Npyu HaxaTton
KnaBuLle «S» HaxaTb U OTNYCTUTb KNaBuwy «—»). MNpy 9ToM B NepBoOi No3vumun 4ns peaakTMpoBaHus
NOSABUTCS Kypcop.

Heob6xoaumo o6paTuTb BHMMaHue Ha TO, YTo 6e3 CHATMA annapaTHOM 3awWMWTbl 3anNMcu BXOA4 B
pexuM pegakTMpoBaHUS HEBO3MOXEH!

H KnaBuvLaMU «—» U «<«—» MOABECTU Kypcop noj peaaktupyemyo uudpy;

B «nasuwamm «!» (Molarosoe yeenuueHne umdpbl Ha 1) unn «S» + «I» (Nowarosoe ymeHblueHMe
uncppbl  Ha 1) yCcTaHOBUTL HOBOE 3Ha4YeHue uudpbl;

H [oBTOPWUTL NpeablayLime ABa NyHKTa ANs BCceX Lndp, KOTopble HEOOXOAMMO U3MEHUTB;

H BbLITM M3 pexuma pedakTMpoBaHus NyTEM nogaym komaHabl «BBoa»: «S» + «—» (ona coxpaHeHus
BBEOEHHbIX 3Ha4YeHMn) unnm «OTMeHar: «S» + ««» (Bbixoa 6e3 coxpaHeHWUsi BBEOEHHbLIX 3HaYEHNN);

B ecnn BBEAEHHOE 3HAYEHWE VMMEET HenpaBuibHbIN hopmaT (Hanpumep, ana gatel 32-01-99), To Ha
aucnnee Ha KOpOTKOe Bpemsi BbiBOOMTCHA coobuieHne o6 owmnbke BBOAA M NMPOMCXOAMT BO3BpaT B
penaktop. Mpu aTom Kypcop OyaeT yCTaHOBIEH Nog HenpaBuibHO BBeAEHHOMW Lmdpon. Nocne aTtoro
HeobXx0aMMO NOBTOPUTL BBOA.

lMocne BBOAA 3HAYEeHUsA NapaMeTpoB HEOBXOAMMO NpogenaTh cneaylowue onepaumm:

B OTKMOYUTb NUTaAHWE TENNOCHETUMKA U OTCOEAUHUTE NnaTdopmy nogknoveHus ot KM-5;

B nepesectn nepeknoyatens EP, pacnonoxeHnHbin B nnatgopmMe NOOKMIOYEHMS, B MOMOXEHMWE,
npotusononoxHoe ON (4ns BkNoYeHUs annapaTtHon 3awuTsl 3anucu 8 EEPROM);

B npucoeanHNTb NnaTgopmy nogknoveHus k KM-5 1 BKnounTb NTaHue Tennocyétyumka.

Mpu pepmakTMpoBaHuUM (M3MEHEHWW) OaTbl WM BPEMEHU cnegyetr obpaTtuTb BHMMaHWE Ha TO, YTO
TENIOCYETYMK aBTOMaTUYECKM NepexoauT B PEXnM ocTaHoBa cyéTta. [nsi BO30OHOBNEHUS cyéTa Heobxoanmo
nepenTn B NyHKT MeH0 «Bkn. cueTa» 1 nNpu HaxaTon KnasuLle «S» HaxaTb U OTNYCTUTb Knasuwly «—». Kpome
aToro, nocrne mameHeHus gatbl (¢ nynbta KM-5 nnv ¢ nomoLbio NepcoHanbHOro KoMmnbTepa) HeobxoamMmo Ha
HECKOJTbKO CEKYH[ BbIKIIOYMUTL MUTaHWE TEMMOCYETYMKA, a 3aTeM CHOBA BKIOUUTL. [pn aTom ByaeT BbiNONHEHa
npouenypa ynopsaoumBaHnst AaHHbIX B MOCYTOYHOM, MOMECSYHOM 1 NorogoBon 6asax gaHHbix KM-5,

PepaktnpoBaHue napameTtpoB MP3 u3s meHro KM-5 (Bepcusi 1.99 n Bblwwe)

Ona ypobctBa HACTPOMKM napameTpoB ABYXMOTOYHbIX NPMBOPOB, HauMHasd C BEPCUMU MNPOrpPamMmHOro
obecneyeHus 1.99, nobaBneHa BO3MOXHOCTb pedakTUpoBaHus napameTpoB NP3 HenocpeacTBeHHO C nynbTa
KM-5. TyHKT meHio pepaktupoBaHusa napametpoB NP3 Haxogutca B ctpoke «MMAPAMETPbI NMPUBOPA» Ha
TpeTbeM OT KOoHLa CTpokn mecTe (nepea Gi u tnp).
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Ona Bxoga B npocmotp napametpos [MNC (NP3 cm. npumedaHue 1 Ha c.6) Heobxoammo, Haxogscb B
nyHkte «MAPAMETPbI MMNC», Haxate «BBoa». MNpu atom npoucxoguT 3anpoc u3 MNIMNC napameTtpa Ne32 u
BbIBOZ, ero Ha akpaH KM-5. CooTBETCTBME HOMEPOB NMAapPaMETPOB NX HA3HAYEHUIO CM. B MPUIOXeHun T.

Mocne BbiBoga napametpa Ne32 Ha 9kpaH, MOXHO MpocMaTpvBaTb Opyrne napameTpbl, ABUrasiCb Mo
BO3PaACTaHMIO UNn yObIBaHNIO HOMEPOB, HaXKMMasi, COOTBETCTBEHHO, CTPESKU BNPaBO MW BNeBO. Hanas HyXHbIn
napamMmeTp, MOXHO BOWTU B PEXWUM €ro pefakTupoBaHus (Mpu yCcrnoBuwm BKMOYEHHOro Ha nnatdopme [MMC
nepeknoyaTens paspeLleHuns), HaxkaB coveTaHme knasuw «BeBopy». PegakTnpoBaHme napameTpoB ¢ HOMepamu
32 n Bblle, NPOU3BOAUTCH aHaNoOrM4YHO pefakTuposaHuio napameTpoB KM-5 B COOTBETCTBUM C UHCTPYKUUEWN
npunoxenus J1. PegaktupoBaHve 6anToBbix napameTpoB ¢ Homepamu oT 0 o 31, Npou3BoguTCa aHanormyHo,
OTNINYME COCTOUT B NpeaCcTaBlEHUN YMCIa — OHO OoToDOpaXKaeTcs B BUAe TpEX umdp, Bbipaxarowmux Ymucna ot 0 oo
255. [ns pepaktupoBaHus OuToBbIX nNapameTpoB 2, 29 u 30, npeacTtaBneHHbix OanvTtamu, Heobxooumo
BOCMOSb30BATLCHA AOMNOMHUTENBHBIMW Tabnuuamm npunoxeHus T, onUCbIBaKOLWLMMM BEC Kaxaoro buta B bavite.

MpumedaHwne— bonbwuHcTBo NapameTpos IMMNC B paboTe He y4acTBYOT: 3TO OTHOCUTCS, Hanpuvep,
KO BCEM rPaHMYHbIM U JOTOBOPHbLIM 3Ha4YeHusM, T.K. [MNC TonbKo namepsieT pumanyeckne BENUYMHbI, a UX aHanun3
npoucxogut B BY Tennocuétunka. B MNIMNC nmetoT 3HadeHne ansa ero pabotbl Tonbko napametpsbl: 29, 30, 37-39,
44-46, 76, 77, 83, 84, 104—112.

3.5 MNMpaBuna o6paboTKM 3HaYEeHUN N3MepAeMbIX BEJSIMYUH

PaccmaTpmBasa npouecc M3MepeHun Kaxkgon BenuuuHbl (mapametpa) X, ¢ nomowpbto KM-5 cnegyet
pasnuMyatb U3MEPEHHOe 3HayeHne Xuam (C wymamu) n obpaboTaHHoe Xobp, KOTOpoe U MpvHUMMAaeTcs 3a
pesynbTaT UaMepeHuin (B OanbHewem WHOEKC «obp» OyaeT onyckatbes, T.e. X=Xob6p). HopmmpoBaHHbIN
AnanasoH U3MepeHun BennynHbl X OrpaHn4eH eé MUHUMarnbHbIM 1 MakCMMarbHbIM A0NyCKaeMbiMU 3HAYEHUSAMU
Xmin n Xmax. [Npu BbIXOAEe 3a HWKHUI Npeden HOPMMPOBAHHOrO AmanasoHa, T.e. X<Xmin obpaboTtaHHoe
3HavyeHne BenuyuHbl X MpUMpaBHUBAETCH HMXKHEMY OOroBOpHOMY 3HayeHuto X=XgH. lNpu Bbixode 3a BepxHUn
npegen HOpPMMPOBAHHOIO AmanasoHa, T.e. X>Xmax, obpaboTaHHOe 3HaYeHue BenuuuHbl X MpupaBHUBaETCS
K BEpXHEMY JOroBOPHOMY 3HayeHuto: X=XaB. PucyHok 11 nnntoctpupyeT npasuna obpaboTkm BenmunHbl X.

X A
XOB

! ! »

Xmin Xmax

PucyHok 11 — ObpaboTka M3MepPEHHbIX 3HAYEHUN BENUYUHBI X

3.5.1 TlpaBuna o6paboTkM n3amMepeHHOro 3Ha4eHusa o6 LEéMHoOro pacxoga Gv1 n Gv2
MpaBuna obpaboTkn M3MepeHHOro 3HavYeHns obbeémHoro pacxoga Gv1 n Gv2 oguHakoBbl (HWKe MHOEKCHI
1 1 2 ByayT onyLleHbl) U UNNIOCTPUPYIOTCA PUCYHKOM 12.
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Gv A
GvaB

GvaH !
= + GV 13am

Gvmin Gvmax

PucyHok 12— O6paboTka namepeHHom BenuyinHel Gv

B Tabnuue 14 npuBeneHbl 3HavyeHWst napameTpoB No Gv, 3anucaHHbIiX npu marotoeneHun KM-5, ona
Tennocyétumka ¢ DN50. Tabnumua 15 vnnocTpupyeT peakuuio TennocHETYMKa Ha coObiTusi, CBSI3aHHbIE
¢ BbixogoM Gv 3a HOMWHarbHbIM Ouana3oH W3MEPEHWA B 3aBMCMMOCTM OT [OrOBOPHbIX 3HayeHuh GvaH
n Gvas.

Ta6bnwuua 14

MapameTp 3anucaH B
MapameTp OboaHa- 3HaveHne MNamsTb
yeHune EEPROM
KoJ0B
Makcumym Gv1, M°/4 Gv1max 60 v
MuHumym Gv1, B % ot Gvimax Gvimin 0.1 ~
[oroBopHoe HxHee 3HaveHne Gv1, M Y Gv1gH 0 N
[loroBopHoe BepxHee 3HaueHve Gv1, M°/u | Gviae 0 N
Tabnuuya 15
[10rOBOpHbIE M3mepeHHoe 3HavyeHne ob6bEmHoro pacxoga Gv
sHa4eHun Gv < Gvmin Gvmin < Gv < Gvmax Gv > Gvmax
Gvan=0 Gvas =0 OcTaHoB Pacuér OcTaHoB
AR = o bva Q,M,V, Tp Q, M, V no Gv Q, MV, Tp
G 0G 0 Pacuér Pacuér Pacuér
VAH# U, SVaB # Q, M, V no GvagH Q, M, Vno Gv Q, M, V no Gvas
G 0G -0 Pacuér Pacuér OcTtaHoB
VAH =5, BVAB = Q, M, V no Gvau Q, M, V no Gv Q,M,V, Tp
G -0.G 0 OcTaHoB Pacuér Pacuér
VAR =1, bvas = Q,M,V, Tp Q, M, V no Gv Q, M, V no Gvag
MNokasaHna gucnnes
no Gv GvaH Gv Gvas

MpumeyvyaHue — Ecnu B nyHkTe «YnpaBneHWe aHariM3oM OWMOOK» aHanvM3 COOTBETCTBYHLLEN OLUMOKK
BbIKITIOYEH, TO HE3aBMCUMO OT YCTAHOBMEHHbIX 3Ha4YeHUn GvaH OCTaHOB cyeTa He NPON3BOAMUTCS.
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3.5.2 TMpaBuna o6paboTKM N3MepeHHOro 3Ha4eHust o6 LEMHoOro pacxoga Gv3 uepes
AonosnHuTenbHble Npeobpa3soBatenu pacxoaa MPU
MpaBuna o6paboTKM N3MEpPEHHOIO 3Ha4YeHUs o6bEMHOro pacxona Gv3 = Gvppy UITHOCTPUPYIOTCSA PUCYHKOM

13.

Gv3a

'Gv3 nam

Gv3max

PucyHok 13 — O6paboTka namepeHHomn BennynHbl Gv3

B Ttabnuue 16 npuBeneHbl 3HaveHus1 napameTpoB no Gv3, 3anmcaHHbIX npu marotoBrneHun KM-5, aons
Tennocyétumka ¢ DN50. Tabnvua 17 wunniocTpypyeT peakumio TennocdéTdmMka Ha cobbiTusl, CBsI3aHHbIE
¢ BbIxogoM Gv3 3a HOMUHaMbHbBIN AUana3oH U3MEPEHUIA.

Tabnwuuya 16
Mapamet Oboana- 3HayeHune rapaverp 3aancaH >
e Henme EEPROM amsity
KOZ0B
Makcumym Gv3, m°/u Gv3max 60(cm. J
npumMevaHue)

Tabnwuuya 17
M3mepeHHoe 3HavyeHne ob6bEmHoro pacxoga Gv3
[loroBopHble 3HAYeHUs 0 < Gv3 < Gv3max Gv3 > Gv3max
OTCVTCTRYIOT Pacuér OcTtaHoB
yTeTey Q2 , M3, V3 no Gv3 Q2, M3, V3
lNokasaHua gucnnes no Gv3 Gv3max
Gv3
MpumevyaHune — [na gononHuTenbHbIX npeobpasoBaTenen pacxoga [PU ¢

nepnoaom cnefoBaHus BbIXOAHbIX MMMynbcoB Gonee 1 ¢ Gv3max Heobxogumo
YyCTaHOBUTb, paccuntas no dpopmyne Gv3max = 3600xKnmn,
roe Kumn — 3HayeHne o6bEma, COOTBETCTBYHOLLLEE OAHOMY UMIMYSIbCY.

3.5.3 MpaBuna o6paboTkn n3amepeHHOro 3Ha4eHusi TemnepaTypbl TeNJIOHOCUTENA
MpaBuna o6paboTKM M3MEPEHHOro 3HaveHus Temnepatyp B npsamom t1, obpatHom t2 n Tpetbem t3

Tpybonposogax (ganee ti, rae i=1, 2 unu 3) NNCTPUPYIOTCH PUCYHKOM 14,
B mogudmkaumsax KM-5-3 n KM-5-4 t3 — temnepatypa B nognutoyHom Tpybonposoge (t3=tx), a B KM-5-5

n KM-5-6 — B Tpy6onposoge 'BC (t3=trac).
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ti A
tins

tigH __| )
tinam

»
>

timax

timin

PucyHok 14 — O6paboTka namepeHHOn BeNUYnHbI ti

B Tabnuvue 18 npuBeaeHbl 3Ha4yeHUst napameTpoB no ti, 3anmMcaHHbix npu nsrotoenennn KM-5 (B Tabnuue 18
t3=tx). Tabnuua 19 wnnCTpUpyeT peakuuto TennocyETYnKka Ha CcobObITuSl, CBsiI3aHHble C BbIxodoM ti 3a
HOMWHAIbHbIV AXanas3oH N3MepeHnii B 3aBUCUMOCTM OT JOrOBOPHbIX 3HaveHun tigH v tins.

Ta6bnuua 18

Napaverp SaGS:_- 3HaYeHMe MapameTp 3anucaH B
e 1 t2 t3 EEPROM | MamsaTb kogoB
Makcumym ti, °C timax 150 150 40 +
MuHuMym ti, °C timin 20 1 1 v
[loroBopHoe HmkHee 3HadveHue ti, °C | tigH 20 1 1 ~
JloroBopHoe BepxHee 3HayeHue ti, °C | tigs 150 150 40 v

Tad6bnunua 19

M3mepeHHoe 3HayeHne Temnepartypsl ti
[loroBopHble 3Ha4YeHWs — — — T
ti < timin timin < ti < timax ti > timax
tinH = 0, ting = 0 OcTaHoB Pacuér OcTtaHoB
' Q, Mi, Tp Q, Mi, no ti Q, Mi, Tp
figH = 0, ting = 0 OCTa.HOB Pa_cqéT _ P_acqéT
’ Q, Mi, Tp Q, Mi, noti Q, Mi, no tins
tigh % 0, ting = 0 OcTtaHoB Pacuér OcTaHoB
’ Q, Mi, Tp Q, Mi, noti Q, Mi, Tp
figh = 0, tige # 0 OCTa.HOB PapqéT _ RacqéT
’ Q, Mi, Tp Q, Mi, noti Q, Mi, no tine
MokasaHna gucnnesa no ti tigH ti tins

MpumeyaHne — Ecnu BKMIOYEH peXnM CUHXPOHU3ALUN UHTErpaTopoB (CM. npunoxeHue X), To
npu octaHoBke Q u Tp GyayT CUHXPOHHO OCTaHOBNEHLI MHTErpaTopbl M.

3.5.4 TMpaBuna o6paboTkn N3MepeHHOro 3Ha4eHusi pa3HOCTU TemnepaTtyp B NPSIMOM 1 0GpaTHOM
Tpy6onpoBoaax
MpaBuna o6paboTkM W3MEPEHHOrO 3HAYEHUsI pasHOCTM Temnepatyp B
TpybonpoBogax dt unnocTpmupyoTcs pucyHKom 15,

npsMOM UK  oBpaTHOM
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dtA
dimax

dtmin
dimam

»

dimin dimax

PucyHok 15 — O6paboTka namepeHHon senuymnHol dt

B tabnmue 20 npvBedeHbl 3HAa4YEHUSA NapaMeTPoB, CBA3aHHbIX ¢ dt, 3anucaHHbIX Npu narotoBneHun KM-5.
Tabnuua 21 UNNIOCTPUPYET peakuMio TenmnocyéTumka Ha cobbiTus, CBsidaHHble C Bbixogom dt 3a

HOMWHanbHbIA AnanasoH VI3MepeHVII7I.

Tabnwunuya?20
MapameTp Ob6o3Ha4yeHune 3HayeHune Dt EEII;]:FC))aI\ZIAeTprI::AZiiHKZqOB
Makcumym dt, °C dtmax 150 ~
MuHumym dt, °C dtmin 2.0 v

Tabnwuuya 21

V3amepeHHoe 3Ha4YeHWe pasHocTy TemnepaTyp dt
[loroBopHble 3HAYEHUsI dt < dtmin dtmin < dt < dtmax dt > dtmax
OcTtaHoB OcTtaHoB
OtcyTcTByiOT Q, Tp Pa6orta Q, Tp
n Q2B KM-5-5 n Q2 B KM-5-5
MokasaHuna ancnnesa no dt dt dt Dt

MpumeyaHune— Ecnv BKIKOYEH PEXUM CUHXPOHU3ALMN MHTErPATOPOB (CM. MpUIoXeHue
W), To npn octaHoBke Q n Tp OyayT CMHXPOHHO OCTaHOBMNEHbI nHTEerpatopsl V u M.

3.5.5 TMpaBuna o6paboTkn N3MepeHHOro 3Ha4eH1A gaBreHns
MpaBuna ob6paboTkm M3MepeHHOro 3HadeHusd pAasneHuns (n3bbiToyHoro) B npsmom P1, obpatHom P2
n Tpeteem P3 Tpybonposogax (ganee Pi, rae i =1, 2 unu 3) unnioctpupytotca pucyHkom 16. B mogudmkaumsx
KM-5-3 n KM-5-4 P3 — pasnenne B noanutoyHom Tpybonposoge (P3=Px), a B KM-5-5 n KM-5-6 —
B Tpy6onposoae NBC (P3=Prec).
B Tabnuue 22 npmBeaeHbl 3HAa4YEHUS NapamMeTpoB, CBA3aHHbIX ¢ Pi, 3anucaHHbIx npu nsrotoneHmn KM-5 (B
Tabnuue 22 P3=Px).
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Pi A
Pins

PigH |
] * Pinam

Pimin Pimax

PucyHok 16 — ObpaboTka namepeHHOW BENNYUHBI Pi

Tabnuvua 23  vnMOCTPUPYET peakuuto TenmnocyEéTyMKka Ha coObiTus, CBsi3aHHble C BbIxogoM Pi 3a
HOMUHanbHbLIM Anana3oH U3MEPEHNN.

Tabnwuuya 22
MapameTp
MapameTp O603Ha- 3Ha4yeHne 3anvcaH B
YeHve P1 P2 Px | EEPROM MNamsiThb
KOJ0B
Makcumym Pi, kre/cm? Pimax 16 16 16 N
MuHnmym Pi, krc/om? Pimin -0.9-09-09 v
[1oroBOpHOE HXHee 3HaueHue Pi, krc/cm® | Pig 9 5 5 v
[loroBopHoe BepxHee 3HaueHue Pi, krc/cm® | Pigs 9 5 5 v
Tabnwuuya 23
[IOrOBOPHbIE 3HAYEHUS M3mepeHHoe 3HayYyeHne gaBneHnsa Pi
P Pi < Pimin Pimin < Pi < Pimax Pi > Pimax
MDOU3BOABHLIE Pacuér Pacuér Pacuér
P Q, Mi no PigH Q, Mi no Pi Q, Mi no Pigs
lNokasaHnsa gucnnes no Pi PiaH Pi Pine

MpumeyvyaHue — lMpu nsrotoeneHnn KM-5 moxeT OblTb YCTaHOBMEHO ApPYroe 3HayeHue
PpoH n PoB n3 gpnanasona 1 ... 16 Krc/cm?.

4 TEXHWYECKOE OBCNYXXUBAHUE TENNOCYETYUKA

4.1 O6wme ykazaHMsA NO TEXHUYECKOMY OOCIYKMBaHUIO TEMNOCYETYMKA

4.1.1 MNpouecchbl N3MepeHNIA BCEX BENMUYMH N NX YYET ¢ nomollbto KM-5 nponsBoasitcss B aBTOMaTUYECKOM
pexumMe W BMewaTenbctB He TpebytT. [Npu BkmoyeHnn KM-5 guarHocTMka COCTOSIHUA NPOBOAUTCS
aBTOMaTUYECKN.

4.1.2Y wvHauBmnayanbHoOro nonb3oBatens nocne BeedeHuss KM-5 B akcnnyatauuio Heobxognm nuvuib
neprmoanyveckmnii BU3yanbHbI OCMOTP C LeNbio OnpeaeneHuns:

e COGMIOOEHNS YCNOBUIA SKCMyaTaumm no TemnepaTtype 1 BaXXHOCTW OKpY)KatoLLero BO3ayxa;

® OTCYTCTBUSA BHELUHUX MOBpEeXAeHnn cocTaBHbiXx 4Yacten KM-5 wn  conyTcTBylOWMX UM  yTeyek
n3mMepsieMon cpefbl, BbiI3BaHHbIX HELUTATHbIMK cuTyauusamn (obpylueHre npeameToB, noxap u 1.1.);

® MPOBEPKM HAAEXKHOCTM INEKTPUYECKNX U MEXAHUYECKUX COEOUHEHWI;

® MPOBEPKM HanNM4us Nromo Ha cocTaBHbIX YacTax KM-5 0T HeCaHKLMOHMPOBaHHOIO BMELLATENLCTBA;

© MPOBEPKM UCNPABHOCTU JIMHWUIA SNEKTPONUTaHUS;

® BM3yaribHON NPOBEpPKM paboTocnocoOHOCTM.

4.1.3 NepnognMyHOCTL  OCMOTpPa 3aBUMCUT OT YCMOBWMW  3KChnyaTauuu, Hanpumep, OTKIOYeHue
ANeKTponuTaHma Ha obbekTe u T.n. PekomeHgyemas nepuogudHocTe ocmotpa KM-5 pgomkHa 6biTb He pexe
OOHOro pasa B Hegerno.
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4.1.4 B cnyyae HeCOOTBETCTBMSA NapamMeTpoB TeMNoHocuTens TpeboBaHnsM, N3NOXKEHHBIM B HOPMATUBHBIX
OOKyMeHTax O TensocHabXeHun (B YACTHOCTW, HanmuuMe B TEMIIOHOCUTENE MAarHUTHbIX W/WUIN HE MarHUTHbIX
MEXaHWYECKUX BKIKOYEHMI), AN HopManbHOro yHkumMoHupoBaHus KM-5 pekomeHOyeTcss npuMeHeHne
COOTBETCTBYIOLWNX (PUNbTPOB.

MpumeyaHune—lonb3oBatens AOMKEH NMETb B BUAY, YTO rPSA3HAA U HACbILLEHHAsA rasoM ropsyas,
xonogHasa u TennodukauMoHHas BoOAa 3HAYMTENbHO YCKOpPSieT M3HOC Tpyb. [oatomy Heobxoammo TpebosaTb
NMOCTaBKM KOHAWLIMOHHOIO TEMMOHOCUTENS UMW yCTaHaBnMBaTb (PUMbTPbI MarHUTHbIE W/MNW HE MarHuTHble, B
3aBVCMMOCTM OT COCTaBa NpUmecen.

4.2 Mepbl 6e30nacHOCTU

4.2.1 Mpn akcnnyataumm u obenyxueanHmm KM-5 HeobxoouMmo BbINOMHATbL TpeboBaHUSA [OKYMEHTOB
«[lMpaBuna akcnnyataumm 3neKTpoyCcTaHOBOK notpebutenem» n «MexoTpacneBble npaBuna no oxpaHe Tpyaa
(npaBuna 6e3onacHocTK) npu akcnnyatauum 3NEKTPOYCTAHOBOKY: noT PM-016-2001 "
PO 153-34.0-03.150-00.

4.2.2 Ecnn KM-5 npumeHsieTca Ans M3MepeHUn pacxofa ropsiden Xuakoctn, To He AonycKaeTcsa kacaHue
OronéHHbIX Yacten TpybonpoBoaa, a obcnyxuBatowmii NepcoHan AOMKeH ObiTb 0By4yeH npaBwuinaMm okasaHust
nepBov MEAMLIMHCKOM NOMOLLM MPU OXOorax.

4.2.3Tpn MoHTaxe (aemoHTaxe) u pemoHTe NP3 mn MO TpybonpoBoabl OT XMAOKOCTU LOIMKHbI ObITb
MOMHOCTBIO OCBOOOXAEHBI.

4.3 TexHU4Yeckoe ocBuaeTenbLCTBOBaHUe

4.3.1 TexHnyeckoe ocBuAeTENbLCTBOBaAHWE MOMHOMPOXOAHbIX Moaudukaumin KM-5 npoBoantca B pamkax
TEXHUYECKOro OCBMAETENBCTBOBAHMSA BCEro Tuna Ttennoc4éTymkoB KM-5 (6e3 pasgeneHus Ha mogmdmkaumm) Ha
ocHoBe o0OsizaTenbHom W [oOpPOBONbHOW cepTudMKauum B OpraHax, MWMEKLWNX COOTBETCTBYHOLLYIO
aKKkpeauTaumio.

KM-5 umeloT cnegytowne gencraeyowme ceptudmkaTbl:

¢ 06 yTBEpPXKAEHMM TUNa cpeacts nameperni RU.C.32.010.A Ne40462 ot 07.09.2010 r.;

® COOTBETCTBUSI MPOrpaMMHOro obecneyeHms TpeboBaHMAM HOPMATUBHBLIX JOKYMEHTOB CT P
8.596-2002 n M 2891-2004, Ne06.000.0217 ot 01.06.2006 r.;

® COOTBETCTBUSA TPebOBaHMSAM 3NIEKTPOMArHUTHOM COBMECTUMOCTU U anekTpobesonacHocty no FOCT P
51649-2000;

e COOTBETCTBUA TpeboBaHmsM anekTpobesonacHocTn no NOCT P 51522-99 NePOCC
RU.AE68.D00106 ot 18.10.2006 r.

Mo mepe ncteveHus cpoka gencrana ceptucmkatos KM-5 npeacraensaotca B yCTaHOBNEHHOM MOPSAKe Ha
UCNbITaHWA C LeNbio NOATBEPXKAEHMNS COOTBETCTBMS.

4.3.2 KM-5 B cootBeTcTBMM ¢ TpeboBaHusamu MNP 50.2.006-94 nogsepratotcs ob6s13aTenbHON NepBUYHON
noBepke Npu BbiNyCKe U3 MPOU3BOACTBA WM MOCIE PEMOHTA, a TaKkkKe Nepuoauveckon NoBepKe He pexe OOHOro
pasa B 4eTblpe roga (Npy NOCTaBKax Ha 3KCMOPT MEXMNOBEPOUHbIN MHTepBan onpedenseT CcTpaHa-UMMNopPTEP).
Kpome TOro, B MpegyCMOTPEHHbIX 3aKOHOOATENbCTBOM Criyyasix MOMHOMOYHbIE OpraHbl MOTMYT HasHavaTb
BHeoYepedHble N MHCMEKLMOHHLIE NMOBEPKN.

4.3.3 CBefgeHus 0 TEXHNYECKOM OCBUAETENBCTBOBAHUM MOKYMHbLIX U3O0ENUA, BXOASLINX B COCTaB KM-
5, cogepxaTtcsa B TEXHMYECKOMN AOKYMEHTaUnn aTUX n3genuin.

4.4 MNMoBepka

lMoBepka Tennoc4éTUMKoB NnposoamTca no metoamke MMM 4218- 010- 42968951-2010.

5 XPAHEHMUE, TPAHCNOPTUPOBAHUE, KOHCEPBALWA, YTUITU3ALIUA

5.1 Ycnosusa TpaHcnoptupoBaHus KM-5 cooTBeTcTBytOT ycroBuam xpaHeHus 5 no FOCT 15150.

5.2 KM-5 TpaHcnoptupytloTCa BCEMM BuOgaMuM TpaHcrnopTa (aBUMAUMOHHBIMM B OTamniMBaeMblX
repMeTU3NPOBaHHbIX OTCEKax), B KPbITbIX TPAHCMOPTHBIX CPeacTBax.

5.3 Ycnosus xpaHeHusa KM-5 B ynakoBke COOTBETCTBYIOT ycrnoBusamM xpaHeHusa 1 no FOCT 15150.

5.4 Cpok npebbiBaHna KM-5 B ycnoBusix, COOTBETCTBYIOLLMX TPAHCNOPTHBIM — He Bonee ogHoro mecsua.

5.5 lMogrotoBka K mMpouedype KOHCepBauMM U KOHCepBauus MPOU3BOAATCA B COOTBETCTBUM C
OCT 9.014.

5.6 KM-5 1 ux cocTtaBHble 4YacTW He cofepXaT KOMMOHEHTOB, NPeACTaBfsAWMX OnacHOCTb Ans
okpyXatowen cpegbl. YTunusauusa KM-5 nponssoanTca Ha o6LLMX MPOMBILLNIEHHbIX CBarnkKax.
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6 TAPAHTUU U3TOTOBUTENA

6.1 VsroToBuTenb rapaHTMpyeT COOTBETCTBME TENNOCYETYMKOB TPebOoBaHMAM TEXHUYECKUX YCNOBUIW Npwu
cobrnogeHnn noTpebutenemM ycnoBun akcnnyatauum, XxpaHeHusl, TpaHCNOPTUPOBAaHUS 1 MOHTaxa.
6.2 [apaHTUHbBINA CPOK aKcnnyaTaumm — 18 MecsLeB Cco AHA NPOAaXn TENMOCYETUMKA.
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BHUMAHMIO MOJIb3OBATEJNEN!!!

Hwke KOHCNEKTMBHO nepeyncrieHbl Hanbonee BaxHble TpeboBaHMS K MOHTaXy MW 3JKCnyaTaumm
TENNOCYETUMKOB  MOnHonpoxogHbix  Moaundukaumn  KM-5-1...KM-5-7, obGecneunBatowime 6He3onacHOCTb
obcnyXMBaroLero nepcoHarna, a Takke nofnyvyeHne 4OCTOBEPHbIX PE3YNIbTAaTOB U3MEPEHUIA.

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

Mpu MoOHTaxe nepBUYHBLIX mnpeobpa3oBatenen (pAatuumkoB) pacxopga [P B coctaBe [1PJ
Heobxoaumo ocoboe BHMMaHUe crieayeT o6paTuTb Ha crneyrolme TpedoBaHuA:

e 3AMNPELWIAETCA otcoeguHate nnatdopmy nogkmodenna MP3 wu TMNC-1M-UN2 npu  BKMOYEHHOM
nUTaHUN.

o 3ANPELWLAETCH Ha Bcex aTanax paboTbl kacaTbecs pykamu anektponos [1P.

e 3AMNPELWUIAETCA npu npoBefeHWM 3neKTpocBapo4HbIX paboT ucnonb3oBaTtb kopnyc [P B kadectBe
MOHTaXXHOro nNpucnocobnenns. nsa aTnx Luenemn JomKeH ncnonb3oBaTbest rabapuTHein nmmntaTop MNP.

e 3AMNPELWLAETCA nonb3oBaTbCA CBapKoW AN BbINOMIHEHWST OTBEPCTMA B TpybonpoBogax Ansi
NMOACOEAMHEHVS [aTYMKOB fJaeneHus w/vnu TepmonpeobpasoBatenen. Heobxogumo npuMMeHATb
cBeprieHue c Nocrneaywmnm yganeHmem 3ayceHues, obpa3oBaBLUMXCA BHYTpY TpybonpoBoaa.

¢ Ocb, Kak bbl coeguHstowas anektpogbl MNP, gomkHa ObITe ropM3oHTanbHa (NPoBePSAETCSA BMU3yasbHO).

e MoOHTaX 3neKkTpuyecknx uenen HeoOXOAMMO MNPOM3BOAWMTbL B CTPOTOM COOTBETCTBUM CO CXEMOW
3NEKTPUYECKNX COEAMHEHNI (OTKIIOHEHUS MOTYT NPMBECTM TEMMOCHYETUYUK B HE paboyee CoCTosHME)

e [lo 1 nocne gatymkoB pacxoga Ha Tpybonposoge Heob6Xxooumo Hanmmume NPSIMONIMHENHbIX Y4acTKOB, He
coAepXalmx MECTHbIX CONMPOTMBIIEHUI, B TOM uncne runb3 gns TI1 (KTM). Ons 6onblUMHCTBA MECTHbIX
COMPOTUBMNEHNIA HaMMeHbLUME AMNWHBI Y4acTKOB cocTaBnsitoT cootBeTcTBeHHO 3 m 1 DN. 3HauntensHo
BONbWNX ANWH 0 AaTYMKOB pacxoga TpebyloT MeCTHble CONPOTUBMEHUS, CO3AaloLWMe CYLLECTBEHHYIO
acUMMETPUIO MOTOKA: perynupylollas pacxon cpegbl apMatypa, rpyrnna KoreH B pasHbIX MIOCKOCTSX,
y3rbl CMELUEHNsI NMOTOKOB. TakMe MeCTHble CONPOTMBIEHMS Heobxoaumo nomewiaTtb nocne MNP, nubo
racuTb BO3MYLLEHUS OT HUX CMeLManbHbIMN YCTPONCTBAMMU.

e MecTo BBOAA XMMNYECKNX PEareHToB Anst YMAr4eHus Bodbl JOIMKHO HaxoguTees nocne MNP, B npoTUBHOM
crnyyae OOMKHO ObiTb OPraHNM30BaHO TLLATENbHOE NepemMeLlMBaHne peareHTa, Hanpumep, WHekamu, T.K.
BO3HMKaOLWas HEOOHOPOAHOCTb  3MEKTPOMNpPOBOAHOCTU cpedbl MO  0O6bEMY MOXET BbI3BaTb
CYLLECTBEHHbIE MOrpeLLIHOCTM M3MEPEHUI pacxoaa.

e OKpaHbl NMHUM CBSA3M MOAKIMYAKTCA TONMbKO K krnemMme GnRS ©n He [OMKHbI MMETb KOHTAKTOB
C Kopnycom npubopa.

e OkpaHbl curHanbHbix kabenewn TIT (KTI) nogkmtovatoTca Tonbko K krnemmam «Gnd» B nnatdopmax
MOAKITIOYEHNS U HE JOJKHbI MMETb KOHTaKTa C MeTansfiopykaBamu, a Tawkke Tpybamu, Ha KOTopbIX
YCTaHOBMEHbI 3TK TepmonpeobpasoBaTenu (KOMNIEKTbl TepMonpeobpasoBaTenen).

o Knemma «Gna» (19) He gBNAeTCA KNEMMOWN 3a3eMMEeHNS N He JOSMKHA MOAKNI0YATBCA HU K KOPNYCY, HU K
3a3eMNEeHNIO.

e Knemma 3asemnenuss 6nokoB nutaHus Blu-3B pgomkHa ObiTb HagéXHO coedMHeHa C  KIeMMOW
3a3eMJIEHMSA MOHTaXHOIO Lkada.

e KATENOPUYECKHU 3AMNPELWLAETCA 3ambikaHWe BbIBOAOB CMOHTUPOBAHHbIX AATYMKOB AABIIEHUS, YTO
MOXeT NPUBECTU K UX BbIXOQY M3 CTPOS

SKCMNYATALUA KM-5-1...KM-5-7

e 3ANPELWIAETCA yctpaHaTb gedektbl MNP n 3awmtHbix runb3 ansa T (KTI) npu n3bbITo4HOM AaBneHum
cpenpl.

e B paboumnx ycnosusix BeCb BHyTPEHHU 06BEM [P gormkeH BbITb 3anonHEH namepsiemMon cpeaon.

e be3 cHATUA annapaTHOW 3aLLMTbl 3aNUCK BXOA, B PEXMM pedaKTUPOBaHUS HEBO3MOXEH!

e W3rotoBuTENb HE HECET rapaHTUNHbIX 00s3aTenbCTB B OTHOLIEHWM TENnocdETYMKa, Y KOTOPOro
K MOMEHTY BBOAA B 3KCMyaTaumio uctekrno 18 mecsues € Aatbl Npogaxw.
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MPUTIOXXEHUE A

(cnpaeo4Hoe)

KoAbl, ®UKCUPYEMbIE TEMNOCYETYUKOM 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 Pexum «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 MNIMC < gonycTtMmMoro MUHUMyMa Q, M2,V2, Tp E
67 U kaHana G KM-5 > gonyctumoro makcumyma Q, M1, V1, Tp E
68 | kaTywkun KM-5 > gonyctumoro 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 txn* > 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 < MMHUMYyMa 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 Gv2B=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 < MyHumyma Gvimin Q, M1, V1, Tp (npn Gv1gH=0)** G
88 t2x* > makcumyma t2kmax Q, M2, Tp (npm t2kgB=0)** E
89 Peseps
90 t2k* < MMHMMYMa t2kmin Q, M2, Tp E
91 t1k* > makcumyma t1kmax Q, M1, Tp (npm t1kgB=0)** E
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lNpodomkeHue mabnuybl npunoxeHuss A
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92 Peseps
93 t1k* < MMHMUMYMa t1kmin Q, M1, Tp E
94 t1 - t2 > makcumyma dtmax Q, Tp** E
95 Peseps
96 t1 - t2 < MMHMMYMa dtmin Q, Tp** D
97 [asneHne Px < Pxmin
98 Bbin RESET nnm WATCHDOG
99 Bbino BbINONHEHO M3MeHeHWe Aatbl u/unu BpemeHn B RTC
TennocyéTymKa
100 LaeneHune Px > Pxmax
101 Oaenenune P2 < P2min
102 OO6HyneHue NHTerpaTopoB 3a Yac
103 KonuyecTtBo owmnbok 3a cyTkM > Makcumyma™**
104 LaeneHue P2 > P2max
105 [Nasnenune P1 < P1min
106 Tennosas mowHocTeb 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 LUenu gaTtymka Px
116 O6pbiB B Uenu gatumka P2 MMNC
117 O6pebiB B uenu gatuuka P2 KM-5
118 O6pebiB B uenu gatynka P1
119 HewucnpaeHocTs B uenv TepmonpeobpasoaTenen MMNC Q, M2, Tp (kpome KM-5-1)** E
120 HeucnpasHocTb B Lenv TepMornpeobpasoBatenen KM-5 Q, M1, Tp** E
121 OcTaHoB c4yeTa Q, M1, V1, M2, V2, Tp E
122 Co6ow nuTaHusa Q, M1, V1, M2, V2, Tp U
123 Peseps
124 Owwbka yteHnsa n3 RTC
125 Owwnbka 3anucu B RTC
126 Owwnbka yteHns ns EEPROM
127 Owwnbka 3anucn B8 EEPROM

*  WNHpekc «k» OTHOCUTCS K napameTpam ocHoBHoro 6rioka KM-5, nHgekc «n» — k napametpam 6noka MrC.

**  Ecnn BknoyeH pexunm «CUHXP. UHTEMPATOPOB», To Bceraa npu octaHoBe HakonneHns Q u Tp

ocTaHaBnuBaeTcs Hakonnedune M1, M2, V1 n V2.

*k*k

NPOWN3BONBLHOMO KONMUYECTBa COOBLLEHWA.

Tunbl coGbITUI, KNaccuduumpyemble NporpamMmmamMm y4éTa napaMeTpoB TennonoTpeteHns:

U — nepropg OTKMOYEHNS MUTaHUS;

E — nepuog pyHKUMOHaNbHOro 0Tkasa;

D - nepuog t1 - t2 < MUHUMYMa;

G — nepuog Gv < muHumyma n Gv > Makcumyma.

MosiBNeHne 3aToro coobLLUEHUS CBMOETENLCTBYET O TOM, YTO BO3HMKIIO MEPUOAMYECKM MOBTOPSIOLLEECSH
coobuieHne unu owmrbka (Hanpumep, coobuieHne «t1 - t2 < MuHMMyma dtmin»). Heo6xogMMo BBIACHUTE U
YCTPaHUTb NPUYMHY BO3HMKaoLWmMx coobuieHni. Npn Bxoge B NyHKT MeHio «BKITIOYEHUE CHETA» cuéTumk
owmnboK 3a CyTKM OBHynsAeTcs, 93TUM ODOCTOSATENBCTBOM MOXHO BOCMOfMb30BaTbCA AN MOMYYEeHUst 3a CYTKU
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NMPUIIOXXEHUE b

(o6s13amesibHOE)
CXEMA COCTABIJIEHUSA YCNTOBHOIMO OBO3HAYEHUA TEMJIOCYETYMKOB

Cxema cOCTaBneHUss YCrOBHOMO 0OO3HAYeHUss KOMMMEKTaUMM W KOMMOHOBKM  MOJSTHOMPOXOOHbIX
moaudukauuin (kpome KM-5- 6/) gormkHa umeTb criefyoLlimm sug

KM-5-X — X - MP3*XXX /XXX — XX - UCM X - XX - X*Kt -X*t-X*P - X-X
1 2 3 4 5 6 7 8 9 10 11 12

B no3numsx 1 — 12 gomxkHbl ykasbiBaTbCca xapakrepuctukn KM-5 n KOMNOHeHTbI, BXOAsLue B ero CocTas.

Homep mogmdpukaumm KM-5-1, KM-5-2 ... KM-5-7;

knacc KM-5, kak Tennocuyétumka, ans 3BCT: C, B, A no TOCT P61549; nunu knaccel 1, 2, 3 no EN

1434-1; pna OBCT knacc KM-5 He yka3sbiBaeTcs;

3. cokpaweHHas 3anucb guvameTpa ycnosHoro npoxoga (DN) nmepBuuyHbIX nNpeobpasoBaTternen pacxoga Ha
nogatowiem TpybonpoBoae;

4. ycnoeHbi npoxog (DN) nepBuyHbIX Npeobpa3oBaTenen pacxoga B MM obpatHom (unu nognutkn gna KM-5-
3) Tpybonpoeogax. [ins TBCT Bo BTOpOM no3uumm ctaButca 0 nocepeanHe;

5. knacc To4yHOCTM npeobGpasoBatenen pacxoga A1, B1 v 1. O. no knaccudukaumm npovsBoguTens

(onpegensietca no Tabnuue 7 TY);

6. HOMEp KOHCTPYKTUBHOrO ucnonHexnus: 1, unn 2, unu 3, unn 4 (n. 1.1.1.25 TY);

7. npucoeavHeHue JaTynKkoB pacxona K Tpybonposogam on - dnaHuesoe, unu
P3 — pe3bboBoe;

8. konuuecTBo Bxogswmx B coctaB KM-5 komnnekToB TepmonpeobpasoBaTtenei (ecnu ux HeT, ctasutcs 0);

9. «konuyecTBO BxopsAwmMx B coctaB KM-5 oguHOYHBIX TepmonpeobpasoBatenen (6e3 y4yéTa BXOASLINX B
COCTaB KOMMIEKTOB), eCnu ux Het, ctasutcs 0;

10. KONMMYEeCTBO AaTYMKOB OABMEHUSA, ECMM UX HET, cTaBuTca O;

11. BO3MOXHOCTb M3MEPEHWI pacxoda W KOMMYecTBa B MOTOKax, TeKywmx B oOpaTHOM (peBepCHOM)
HanpasneHuun: ga — 1, HeT — 0;

12. Hanuumne gmncnnes C KnaBMaTypomr Ha BblUUCIIUTENBHOM ycTponcTee: 1 — ga; 0 — HerT.

N —

[Mpumep 3anucu Npu 3akase.

Y notpebutens TennoBoOW 3HEPrMK JOMKHA ObITb ycTaHoBNeHa mogndumkaums KM-5-5, nmetowas knacc C no
FOCT P 51649, wraTtHble npeobpasoBaTenu pacxoga NP3 pormkHbl umeTb ycroBHbii npoxod DN 100 Ha
nogatowiem Tpybonposoge n DN 80 Ha obpaTHoMm TpybonpoBoae, knacc ToyHocTn NP3 gomkeH GbiTeb B1 (no
knaccudpmkaumm npomussogutens), NP3 gomkHbI MMETb  KOHCTPYKTUBHOE WCMonHeHwe 1, npucoeavHeHve
patumkoB pacxoga NP3 k TpybonpoBogy AomkHO ObiTb donaHueBbiM. B coctaBe KM-5-5 gorkHbl ObiTb O0aMH
KOMMMeKT TepMonpeobpasoBaTtenen, OAuH OOMHOYHBLIN TepmonpeobpasoBaTens M Tpu npeobpasosaTens
(BaTyvka) gaBneHus, U3MepeHUs Npu BO3BPATHOM (PEBEPCHOM) TEYEHUN MPOBOAUTBLCH HE OOIMKHbI, AUCNNen u
KnaBmaTypa Ha BblMUCIUTENBHOM YCTPOMUCTBE OOMKHbI ObITh.

3annchk Takoro 3akasa JormKkHa UMeTb CreayoLmii Bua;
KM-5-5 —-C-TP3*100/80 — B1 — UCIMN1 — &n — 1*Kt—1*t— 3*P — 0 — 1
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MNMPUJTIO)XXKEHUE B
(o6s13amesnibHOE)

FABAPUTHBIE, YCTAHOBOYHbIE, MTPUCOEAVNHUTEINbHbLIE PASMEPbBI U BECOBbIE
XAPAKTEPUCTUKU NPEOBPA3OBATEJIEW PACXOOA 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 | +t4 | +4 | £5 5 5 7 7 7
H, mm 203 | 205 | 205 | 212 | 217 | 226 | 233 | 245 | 255 | 274 | 302 | 360
Macca, kr | 26 | 32 |40 | 55|70 ]75|11,0]15,0]21,0] 34,0 51,0 ] 97,0

PucyHok B.1 — ®naHueBoe npucoeguHeHne gaTymkoB pacxona

MpwnmedyaHune— lNpucoeanHnTenbHble pasMmepbl naHueB 1 oTBETHbIX dnaHues no FOCT 12815-80
ncnonHenve 1 ona HambornbLuero 3bbITOYHOro AasrneHns 2,5 Mla (25 KFC/CMz), KOHCTpyKumsi conaHues no FOCT
12820-80.
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FABAPUTHBIE, YCTAHOBOYHBIE U NPUCOEOUHUTEJIbHbLIE PA3MEPBI TEMNOCYETYMKOB

(nepBuYHbLIN NpeobpasoBaTtenb 6Ge3dnaHLEeBLIN)

l 114 | 105
=) OI—EH m.é e
AN
 [@E@EPE
T
Ay
| ¥ F | ; '
- - - \
. \ o ‘4
< | " ‘ |
’_,' ",
C d
e 4 mecTa
. I _J
B C
DN 25 50 80
D4, MM 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
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MPUTIOXXEHUE I

(cnpaeo4Hoe)
KOMMJEKTbl TEPMONPEOBPA3OBATENEN CONPOTUBNEHUA KTC-B

OnA YCTaHOBKM B 3alUTHbIE TUIb3bl, C KpenneHnem BUHTOM

.1 Tepmonpeobpa3oBatenu

65

2D

80

Lm -

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

MMnNb3bl 3aWUTHBbIE

A
_| M20x1,5

Mne3a M4P.105
OunameTp D, mm: 8; 10 ons ycTaHOBKM Tepmonpeobpa3oBaTener ¢ AMaMmeTpaMmm MOHTaXXHON YacTn 6 1 8 Mmm

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

YcnosHoe gaeneHune Py = 2,5 MlMa

D

J
1

)
| M20x1,5

MNine3a MUP.106 ycuneHHasa
Onametp D1, mMm: 8; 10 gnsa yctaHoBKM Tepmonpeobpa3oBaTenel ¢ AuameTpaMmym MOHTaXXHON YyacTn 6 n 8 Mmm

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 .1



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

.2 MoHTax Tepmonpeo6pa3oBaTenen Ha U3MepUTernbHbIX
yyacTkax Tpy6onpoBogoB

Mpn yctaHoBke T Ha uaMepuTenbHBIX y4YacTkax TpybonpoBOOOB AOMkHbI cobniogatbcs TpeboBaHus,
OCHOBaHHbIE Ha MeXayHapoaHbIX U MexrocyaapcTBeHHbix ctangaptax FOCT P EN 1434, MO3M P 75 n FOCT
8.586.5

TN moryT ycTaHaBnMBaTbLCS Kak B Mnb3y (COrnacHo knaccudukaumm MexayHapoaHbIX CTaHAApToOB — TUM
P*, roe noa cumBorioMm * noppasymeBaeTcsi OYKBEHHbI 3HaK, O0O3HaYaloMiA KOHKPETHY MoanduKaLmio
npeobpasosatens, Hanpumep, Tun PL o3HayaeT TI1 B runb3e ¢ ronoBkon u T. A4.), Tak n 6e3 rune3bl (Tun D*). Ans
TpybonpoBogoB AnameTpoMm Ao 25 MM criegyeT npumeHaTb Tl TONbKO cneumanbHOM KOHCTpykumn (Tun DS)
C KOPOTKOW MOrPYXXHOM YacTbio U yCTaHaBMMBaEMble B COOTBETCTBYIOLME DUTUHIN — pacLUMpUTENN (BXoasiLLme
B KOMMekT noctasku KM-5).

Ha wusmepuTtensHom yuyactke TpyGonpoBoga TIM [OOmKHbI yCTaHaBMUBATbLCS MPEUMYLLECTBEHHO B
pagvanbHOM HanpasneHuu (pucyHok I.2).

i

PucyHok .2 — BepTukanbHas ycTtaHoBKa TepmonpeobpasosaTtens

Ecnu KM-5 npumeHsiloTCa B cuctemax TennocHabXeHust 1 ropsiyero BogoCHabXeHus, TO Heobxoammo
Takke Tennou3onupoBaTb MecTa yctaHoBku Tl Ha TpybonpoBogax u BbicTynatwowme yactm camux Tl ¢ Tem,
4YTOObI MakCcMManbHO YCTPaHWUTb TEMNOOTBOA U MpubNnanTb Npodunb TemnepaTyp K NPsIMOYroflbHOMY, C TEM,
YTOObI YMEHBLUNTL MNOrPELLHOCTL U3MEPEHUI €€ CPEAHErO UHTErPanbHOro 3HAYEHUS B U3MEPUTENBHOM CEYEHUN.
Tepmounsonsdumio cnegyet npoBogntb no CHull 41-03-2003 «Tennosaa wu3onsdums obopydoBaHus U
TpybonpoBoaoB».

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

PucyHok .3 — HaknoHHas ycTaHoBKa TepmonpeobpasoBaTens

Honyckaetcs yctaHoBka Tl B KONEHO, YyBCTBUTESIbHBLIN SMEMEHT MPU 3TOM [OSMKEH OblTb HanmpasreH
HaBCTpeYy NOTOKY (PUCYHOK . 4).
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PucyHok .4 — YcTaHoBKa TepmonpeobpasoBaTens B KOJIEHO
MybuHa norpyxeHnsi YyBCTBUTENbHBLIX arneMeHToB TI1 B nNoTok gomkHa coctaendatb 0,5-0,7 guameTpa
Tpybonpoeoaa.

Mexagy npeobpasoBaTensmm pacxoga W TemnepaTtypbl He [OMMKHO HaxXxoaUTbCA HUKAKUX MECTHbIX
COMpoTUBNEHWI (B TOM Yncne unbTpoB).
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MPUITIOXXEHWE

(pekomeHdyemoe)

MOHTAX 3NEKTPOHHbIX KOMMYHUKALIUA

MoakntoyeHne yctponcTBa nepeHoca ganHbix YIMO-32, YIO-64 unu nepcoHanbHoro komnbtotepa k- KM-5
ONA  CYUUTbIBAHMS MIHOBEHHbIX 3HAYeHWW TMoKa3aHui W 6a3 [daHHbIX BbIMOMHSAETCA C  WMCMNOMb30BaHWEM
OOMONHNTENBHOIO NepudepUnHOro o6opyaoBaHNS.

I'Io,u,Kmoqume BO3MOXHO B crieyrLwunx BapnaHTax:

= ogKIItouEHME Yepes aBTomaTU4eckmin npeobpasoBaTtens MHTepdenica AlNN-5 nnn RS-485/RS-232;
= OAKNIoYEeHNe Yepes agantep nepudepun All-5;
" NoAKMYeHne yepes Wwkad, CKOMMYTUPOBAHHBIN AN TENNOCYETUYUKAE.

1 CoegunHeHume Yyepe3 npeobpasoBaTesib UHTepdeinca
Ons coeauHeHuns c OTAEeNbHbIM npnbopom KM-5 unm ceTblo yepes AlMNn-5
(vnn RS-485/RS-232) Heobxooum MOHTaxX kabensi ¢ 9-KOHTaKTHbIM pa3beéMOM Ansa coeauHeHusa KM-5 ¢
npeobpasoBaTtenem uHTepdelica.
MoHTax kabens Heo6xo4MMO BbIMOSTHUTL B COOTBETCTBUM C Pa3BOAKOW KOHTAKTOB npeobpasoatenst n KM-
5, Kak npegcTaBneHo Ha pucyHke [.1.

KM-5 Hyne- YA vnm
AMWU-5 unu MOZEMHBbIIA
RS-485/RS-232 @6ens nK
RS-485 RS-232 RS-232
Llenb KoHT. - a KoHT. Lienb Lenb KoHT. KoOHT. Llenb
Al 31 il A 1 RSA RXD 2 2 RXD
B1 32 1] T 2 RSB TXD 3 ~— 1 3 TXD
+URS 17 W T\ 4 +URS DSR 6 I 4 DTR
URS 15 W = 5 URS || GND 5 5 GND
GnRS 26 -—|_| ji — 3 GND RI 9 4b— 9 RI

PucyHok [1.1 — Cxema MOHTaxa Ans NOAKIYeHns Yyepes npeobpasoBaTenb uHTepdenca

Yepes aT0T Kabenb JomkHbl ObITb coeanHeHbl curHanbl dasbl A 1 B nHtepgenca RS-485, obwmi nposoga,
¥ MOAAaHO NuTaHme.

YT vnu MK coeanHsieTcst ¢ npeobpasoBaTtenem vyepes Hyrnb-MoAeMHbI kabenb. Mpn 3Tom nuTaHne +6...9B
pomkHo nepepaBaTbca OoT KM-5 TpaHautom uepe3d npeobpasoBatenb uHTepdernca Ha paswvém Y[, Mpu
noakntoveHun MK aToT BbIBOA HE MCNONb3yeTcs U Ha paboTy KOMMNbOTEpPa He BrMSIET.

Takum 06pa3om, MOHTaXHbIA pa3bEéM (LUTOK) ANA CbéMa OaHHbIX MOXET ObiTb AByX TUMoB: Bunka DB-9M
RS-485, korga npeobpa3soBaTternib He MOHTMPYETCS BMeCTe ¢ pasbeéMomM, unm Bunka DB-9M RS-232.

MpeaonoyTnTenbHee 3akOHYUTbL MOHTaX Ha RS-485, Toroa Ha mecTe akcnnyaTauuu MOHTUPYHOTCA TONbKO
kabenu n pasbém, a npeobpasoBaTenb MHTepdenca 3aKcnnyaTupyeTcsa coBMecTHO c¢ YT unu nepeHocHbIM
KOMMbIOTEPOM Ha HECKONbKMX NOA0OHBLIX 06 bEKTax.

2 CoepunHeHume Yyepe3 apgantep nepudcepum All-5

Cpeaon MHormx yHkumi apantepa nepudepumn All-5 npegycmoTpeHa dyHKUMS agantepa  CBA3N:
TpaHcnsAuMa gaHHbIX U3 MHTepdenca RS-485 B uHtepderic RS-232 1 obpatHo.

Mpu ncnons3osaHum Al-5 gns obecneveHus ceasm ¢ KM-5 ¢ nporpammHoro unum annapatHoro obecneveHus
CHMMaeTCcd 3ajada ynpasneHusi nosnyaynnekcHoW nuHWen cBsAsu. B pesynbTate nosBnsieTcsl BO3MOXHOCTb
ncnosnb3oBaTe HE MPUCNOCOOMEHHbIE K 3TOMY CTaHOapTHble MOLEMbI, aganTepbl U ONEpPauUMOHHbIE CUCTEMBI
(Hanpumep, Windows).

Cxema MOHTaxa Ansi NOAKIMIYeHUs Yepes aganTtep nepudepun npeacTtaBneHa Ha pyucyHke [1.2.
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Hynb-
KM_5 MOAEMHBbIV YI'Iﬂ nnnm
AI'I -5 kabenb I_I K
RS-485 RS-232 RS-232
Lienb KoHT. A\ - KoHt. | Llenb Lenb KoHT. Kout. | Llenb
A1 31 1 I 1 RSA RXD 2 1 | — 2 RXD
B1 32 T —T 2 RSB TXD 3 —1 ™——__3 TXD
+URS 17 "\ ‘\ 4 _[+URS |I'GND |5 5 | GND
_URS 15 - 5 -URS RI 9 9 RI
GnRS 26 —IEF \\L,— 3 GND
I [

PucyHok [1.2 — Cxema MOHTaxa ans NOAKMYeHnsa yepes agantep nepudepum

Ona ceasu YMNO wnu MK ¢ AMN-5 HeobxoaumM Hynb-MOAEMHbIA Kabernb € 9-TU KOHTAKTHbIMU pa3bEéMamu,
KOTOpbIN TpaHcnupyeT curHansl ot Al-5 Ha YO wnu MK.

B aTom cnydyae MOHTaXHbIM pasbem (LLUTOK) Ans CbEMa AaHHbIX Takke MOXeT ObITb ABYX TUMNOB: Bunka DB-
9M RS-485, korga All-5 He MOHTUpPYeTCs cTaumoHapHo, unu sunka DB-9M RS-232.

BapuaHT co ctaumoHapHbeiM Al-5 yanobeH B ceTeBow koHurypaumm. CMOHTMPOBaHHbIN B 6onee JOCTYMHOM
1 yoobHOM, 4YeM TennocyéTymku, mecte, Al-5 MOXeT BbINOMHATL HE TONbKO KOMMYHMKALUMOHHBLIE (DYHKLNK,
HO 1 byHKLMK MyfbTa ynpaBrneHus 1 agantepa nevyaTtn cpasy Ans BCe COBOKYNMHOCTM NpnbopoB.

[MpU CHWXEHUN HaMpPsSIKEHMS B MUTAIOWEN CETU HKE YCTaHOBMEHHbIX HOpM 6nok nutaHus BI1-3B moxet
He obecneunBaTb HopMarnbHyl0 paboTy All-5 coBmecTHo ¢ KM-5. B atom cnyyae Heobxogumo npumeHsiTb Griok
nutaHunsa bl-3B n aBToHOMHbIM 6ok nnTanus ans All-5.

Mpwn nogknioveHumn YT k All-5, He umerowmuM BbiBoga NUTaHus Ha pasbéme RS-232, YO Heobxoanmo
3anuTbiBaTb OT aBTOHOMHOIO Grioka NuTaHus.

3 MoHTax ceTeBOM KOH(urypaumm
Ona nonyyeHus ceteson koHurypauum uenn A1 n B1 otgensHeix KM-5 coegnHsaioTcs napannensbHO BUTON
napow, kak nokasaHo Ha pucyHke [.3. B nnatdopmax nogkniodeHus KM-5 npenycMoTpeHbl nepeknoyarenu
Ha pe3nCTopbl, cornacyloLlme NUHMI0 CBA3KN (fanee — nepeknoyaTenu). Y KpanHnx yCcTponcTs Ha NuHum RS-485
(8 Tom umucrne KM-5, PM-5, Al-5 u fgp.), T.e. y YCTPONCTB, KOTOPbIMW 3aKaHYMBAKTCH FMHUU CBA3WN,
nepeknoyarTenu yctaHaBsnueatoTcs B nonoxeHne «ONy», a y octanbHbIx — B nonoxeHne «OFF».
lMpencraBneHHass Ha PUCYHKE CXemMa MOoKa3blBaeT BapuvaHT CcoeauHEeHUs MpubopoB 4Yepe3 KOHTaKThl

nnaTopmMbl NOAKIMOYEHUS.. AHANOMMYHO BbINOMHSAETCSA COeAMHEHNE Yepe3 CBOOOAHbIE KOHTAKTbI Grioka NUTaHMs
(cMm. npunoxenne M).

Pasbem DB-OM
K5 K5 K5 RS485 ana
SW2-A1,B1- SW2-A1,B1- SW2-A1,B1- apanrepa ¢
ON OFF OFF q nepeMbMKamut
Llers | KoHr. Llems | KoHr. Llemb | 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 [.3 — TunoBas cxema ceTteBoro coeamHeHunsa KM-5

Mpun MOHTaxe ceTeBow KOHUrypaLmMm HeoOXoaAMMOo cobnogaTh CriegyroLwmne orpaHNYeHNs:
= 00wasn AnuHa NHOPMAaLIMOHHbBIX JIMHUI CBSA3M He AormkHa npesbiwatb 1000 wm;
* ONVHa NMHUMKM NUTaHKs aganTtepa He AoshkHa npesbiwaTtb 200 m.
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4 CoeguHeHue Yyepe3 mMoaeMbl

CraHpapTHble Hayes-coBMEeCTUMbIE BHELLHWE MOAEMbI MOXHO UCMONb30BaTh AN CBA3N ¢ oTAenbHbIM KM-5
nnn ¢ Heckonbknmn KM-5, 06beANHEHHBIMU CETbIO MO NUHUAM cBA3n RS-485.

Ina atoro B kayectBe npeobpasoBaTtens uHTepdenca RS-485 B RS-232 Heobxoammo mcnonb3oBaTb
apganTtep nepudepun All-5.

Kpome TOro, yctaHoBneHHbIn co cTopoHbl KM-5 mogem HeobGxoammo 3anporpammMuMpoBaTh Ha MACCUMBHYHO
paborTy.

[nsa aToro Heob6XxoouMO MOAKMIOYUTLCS K MOAEMY C MEepCOHanbHOro KOMMbioTepa B pexume TepMuHana
Ha ckopocTn 9600 Bog 6e3 KOHTpons YETHOCTM M KOMaHgamMu MoAeMa B COOTBETCTBUM C PYKOBOACTBOM Ha
MOZEM BhINOMHUTL CriefyoLlne AenCTBUS:

e OTK/IOYUTb 3XO 1 Bblga4vy OTBETOB;

e OTKMOUYMTbL peakumto Ha curHanel DTR 1 RTS;

e YCTAHOBWUTbL TWM NIMHWMN CBA3M (KOMMYTUPYyEMas UM BbieNeHHas);

e 0N KOMMYTUPYEMOM NIMHUU YCTaHOBUTb aBTOMATUYECKWUIN MEPEXOA K COEOUHEHUIO U B PEXUM AaHHbIX

nocne onpeaené&HHOro KonmyecTBa 3BOHKOB;

oTKNunNTL 6ydepusaumto MNP;
e COXpaHUTb pPerncTpbl Mogema B €ro 3HeproHe3aBMCMMOW NaMsaTU B OOHOM M3 npodunen 3arpyskm u

YCTaHOBUTb 3TOT NPOochnsib B kKa4ecTBe NPOdUNs nNo yMmon4aHuio.
Mopem coeauHsieTcs ¢ All-5 kabenem-yanuHutenem.
Cxema opraHv3aumm MOLEMHbIX CBA3el npuBedeHa 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 opraHvsaunv MOAEMHbIX CBA3EN
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NMPUIIOXXEHUE E

(cnpaBo4HoOE)

Jlnet 1
TEMNOCYETYUKU KM-5-1... KM-5-7
CXEMbI BKIMTIOYEHUSA U ANTOPUTMbI BbIMUCNTEHUSA TEMJTOBOWN 3HEPTUU

| 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

AﬂrOpMTM BbIYUCIIEHUA TennoBoun dHepruu:
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 M3;

e M2, V2 — macca n 06béM TennoHocuTens, npoweawero Yepes MNMNC, T n m° (Toneko B moagudukaumm KM-
5-2);

e Vu — oObEM TennoHocuTens, NpOLIeALero 4epe3 OOMOSNHUTENbHLIM NpeobpasoBaTtesnb pacxoda 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 obpaTtHom TpybonpoBogax, krc/cm? (aTm);

e Tp — Bpems paboTkbl Nnpubopa, 4.

MpumedyaHune — B cxemax BknoveHnst npunoxerHnss E o6o3HauyeHns cooTBeTCTBYIOT N.1 npumevaHui

Ha c.6 gaHHoro PO KM-5, roe TC = P3O + BY, a MNMNC=l1P3 6e3 BY.

BknroyeHne KM-5-1 aons TynnkoBou cuctemMbl ropsivero BOAoCcHabXxeHusA

Bkno4yeHue KM-5-1'

Vi -*.
ta 0

@ - G3

Mopaowmin =p
trEI: P1

AnropuTtm BbIYUCIIEHUS TENSIOBOW dHEPrun:
Q = QE = Mch'(hch - hXB)
ApxuBupyemMbie BeJIMHUHbI:

Q —TennoBas aHeprus, [kan;
M;sc — Macca n 06b€m TennoHocuTens, npowleawero Yyepes TC, T n m>;
trBc — Temnepartypa TennoHocuTensi B Tpybonposoge, °C;
P1- pnaBneHue TennoHocutensa B TpybonpoBoae, krc/em® (atm).

MpumedyaHune— [JaTumk TemnepaTypbl XONOAHOW BOAbl tXB 3aMeHsieTCA pe3ncTopom HoMmmuHanom 120-
150 Owm, BenuvuuHa TemnepaTypbl XOMOAHOW BOAbl YCTaHaABNMBAETCS KakK [AOrOBOPHOE 3HayeHue U3 MEHK0
npubopa.



49

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

TPUTIOXKEHWE E Jinct 2

TennocuyétTuuk KM-5-3.
Cxema BKITHOYEHUSA U anropmuTM BbIYUCIIEHUA TENNIOBOWN 3HEPIrUm

Vi A
MCTOYHMK TENOTHI a

=p [logarowmmn

) e [ v 1

<= O6paTHbIN

- || t2n t2k P2
MNoannToYHbIN ]
-> G2 XonogHas Boaa,
ncrnonb3yemas
-p = =p [N NOAMNUTKN

Px txn

AnNropuTtm BbIYUCIIEHUA TEMNOBOWN 3HEPIUK:
Q = M1+(h1k — h2k) + Mnogn+(h2n — hxn),

rae h1k = h(t1k), h2k = h(t2k), h2n = h(t2n) n hxn = h(txn). iHgekcsl «k» 1 «n» obo3Ha4alT HaMMeHOoBaHue
3MNeKTPOHHOro 6r1oka, K KOTOPOMY MOAKMNYaloTCs TepMonpeobpasoBaTeny. MHaekc «k» cooTtBeTcTByeT TC, «n»

~nnc.

ApXMBMpyeMble BeJINYUHDbI:

Q —TennoBas aHeprus, Mkanm;

M1, V1 — macca n o6bEm TennoHocutens, npoweailero yeped TC, T n M3;

Mnogn, Vnoan — macca u o0O6béM TennoHocutens, npoweawero yepe3 [MC, ycTaHOBMNEHHbIN
Ha NOANUTOYHOM TPyGoMpoBoae, T U M>;

Vi — o6bEM TENMOHOCUTENS, NPOLUEeALlEero 4Yepes OOMONHUTENbHbIM NpeobpasoBaTtesb pacxoga C
NMMYMbCHBIM BbIXOAOM, M°;

t1, 12 — TemnepaTypa TennoHocuTeNns B nogatoLlem n obpatHom Tpybonposogax, °C;

txn — Temnepatypbl xonogHom Bogsl, °C;

ta — Temnepatypa HapyxHoro Bo3ayxa, °C;

P1, P2 wn Px - paBneHne TennoHocutens B nogawowem, o6paTHOM ©  NOANUTOYHOM
TpyGonpoBoaax, krc/cm? (aTm);

Tp — Bpemsi paboTbl npubopa, u.
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TPUTIOXKEHWE E Jlnet 3
Tennoc4yétTumkm KM-5-4; KM-5-7.

CxeMbl BKITHOYEHUA U anropnTtmbl BblYncneHus TennoBon Heprum

BknioyeHune Ha Vi A
BrnioueHne Cucrema IBC UCTOUHUKE TennoTbl
y notpebutens (5_93 LMPKYNALMK) . -3
Vi A
ta ; .
O |
# =» [opatowmi
) 4 —
-> | M
t1P1 Cuctema @
OTOMMNEHUA <= O6paTHbIi
MoanUTOYHBLIA t2n P2
-
- [ | XonogHas Boga,
s @12 P2 ol - — - MCMIONb3yeMast
txKk txn Px ANA NOANUTKK
AnropuTtm BbIMUCIIEHUS TENSIOBON dHEPrumn AnropuTtm BbIYMCIIEHUS TEMSIOBOW 3HEpPrumn
Tennocuyétyuka KM-5-4 Tennocuyétymka KM-5-7
Kputepuii
nepekxsitoyeHns B
pexnme «KABTOx»: AnropuTm BblMUCNEHUS TENSIOBOW MOLLHOCTU B KaHane
MacCOBbLIN pacxoa N3MepeHnsa TENNOBON aHeEpPrnn
Pexum yepes
TCunllnc
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)

MpumeyaHne — lNpn ncnonb3oBaHUN TEMMNOCHETYMKA HA UCTOYHMKE TennoTbl (KM-5-7) npumeHsieTcs
Tonbko pexmm «OcHoBHOWY». [NogpobHoe onucaHve Bcex pexumoB paboTbl npuBegeHo B N. 1.1.6 «Pexumbl
paboTbl TENNMOCYETYMKOBY.

ApquMpyeMble BeJINYUHDbI:

Q — TennoBas aHeprus, [kan;

M1, V1 — macca 1 o6bEm TennoHocutens, npolueailero Yepe3 TC, Tun M3;

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

Vn — obbEM TennoHoCUTENs, MNPOLUEALIEero 4epes3 [OOMOSIHUTENbHLIN Npeobpa3oBaTteslb pacxoda C
NMMYMbCHBIM BbIXOAOM, M°;

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

tx — TemnepaTypbl XonoaHom Boapl, °C;

ta — Temnepatypa HapyxHoro Bosayxa, °C;

P1, P2, Px — paBneHue TennoHocuTens B nogatowem, obpaTtHOM M nognutoyHoMm TpybonpoBoaax,
krc/cm? (aTm);

e Tp — Bpemsi paboTbl npubopa, Y.

MpumeyvyaHne — Y notpebutens 3HavyeHUe TemnepaTypbl XONoAHow Boabl (tx) nporpammupyeTcs u
MOXET ObITb UBMEHEHO M3 MEHIO TemnsocHETYMKa. Ha UCTOUHMKe TennoTbl 3HAYeHUs TeMnepaTypbl U AaBMeHNs
XONOAHOW BOAbI W3MEPSOTCS U apXMBMPYKOTCS, NPUYEM TemnepaTypa XONoAHOW BoAbl ANs MNOANUTKK
usmepseTca OBymMs TepmonpeobpasoBatensmMum txk M txn M3 OBYX KOMMMEKTOB  NoAoGpaHHbIX
TepmonpeobpasoBartenen. [epBbii KOMNNEKT Npun 3TOM NogknodéH Kk TC, a BTopon — k MI1C.
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TPUTIOXKEHWE E Jinct 4

TennocuyétTuuk KM-5-5.
Cxema BKITHOYEHUSA U anropuTMbl BbIYUCIIEHUSA TENJSIOBOW 3HEpPrnm

Cwnctema 'BC
(6e3 umpkynauun)

RN

Cucrema otonneHus

AnropuTtm BblYMCEeHUs1 TEMSIOBOM 3Heprum tennocyétymka KM-5-5.

KpuTtepuin nepeknoveHns B
pexume «ABTO»: AnropuTM Bbl4UCNEHUSA TENSIOBON MOLLHOCTU B KaHanax
MaccOoBbIN pacxoq yepes N3MepEeHNs TENNOBOW 3HEPTNN
Pesxum TC nNnc
OcHoBHoOW KaHan [JononHnTenbHbIN
TC fne W =W;g W2 = Wrsc
(OSHV(')'\E’;'ﬁOm G1 G2 G1+(h1 — hx) — G2+(h2-hx) (G1- G2)+(hrac-hx)
Jleto-1 G1 Owvnn NT = WrBc (G1-0)+(hrac-hx)
Jleto-2 0 vnn NT -G2 = Wrsc ( 0+ G2)+(hrec-hx)
Jleto-3 G1 -G2 = Wrec (G1+ G2)+(hrec-hx)

MpnmeyaHune — lNMogpobHoe onncaHne BCeX pexMMoB paboTbl npuBedeHo B M. 1.1.6 «Pexnmbl paboTbl
TENNOCYETYMKOBY.

ApxunBupyembie BeNTMUYMHbI:

Q — TennoBas 3Heprus Mo OCHOBHOMY KaHany, kan;

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

M1, V1 — macca 1 o6bEm TennoHocutens, npoweawero vyepe3 TC, T, m>;

M2, V2 — macca 1 o6bEém TennoHocutens, npoweawlero yepes NP3, T, M>;

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

t3 — Temnepartypa TennoHocutens B Tpybonposoge MBC, °C;

ta — Temnepartypa HapyxHoro Bo3agyxa, °C;

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

Tp — BpeMs paboTbl Nprbdopa, Y.

MpnmeyvyaHunsn

1 3HadeHMe TemnepaTtypbl XonodHon BoAbl (tx) nporpammupyeTcss U MoXeT OblTb U3MEHEHO W3 MEHHO
TeNnnoCcYETUMKA.

2 hrec — sHTanbnusa TennoHocuTens, nogatouwerocs B cuctemy 'BC, cooTBeTcTByOLWasn Temnepatype trec
(B cTapon pegakummn «PykoBoacTtea no akcnnyatauumn KM-5» Ha pucyHke treBc o6o3HaueHa kak t3). Ecrnim trec
He uaMmepsieTcsd, TO B 3aBUCUMOCTU OT pexuma paboTbl MU modenu Tennocyétymka Ans pacyérta hrec B
KayecTBe trBc MCNONb3YTCA 3HAYeHUs Temnepatyp, npusegeHHsble B Tabnuue 9 n. 1.1.6 «Pexumbl paboTbl
TENMOCYETUMKOBY.
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NPUNOXXEHUE E Nuct 5
TennocuyétTuuk KM-5-6.
Cxema BKJTHOYEHUSA U anropuTMbl BbIYUCIIEHUS TENJSIOBOW 3HEpPrnm

Cucrema BC
(6e3 umpkynaumm)

FIy
=
i)
-p
Cucrtema
oTonneHnsa
<=

AnropuTtm BbIMUCIeHUS TENMSIOBOM 3Heprum tennoc4yétyumka KM-5-6.

MaccoBbinn pacxop 4yepes TennoBasi MOLLHOCTb B KaHanax namepeHusi
TCwnMnc TENMOBOW 3Heprum
Pexum TC nnc OCHOBHOW KaHar [LOnONHUTEMbHbII
W =W;s W2 = Wrec
OcHoBHON G1 G2 G1e (h1 —hx) — G2+(h2-hx) G3+(hrec-hx)
Jleto-1 G1 0w NT G1+(h1 —hx) =W;g
Jleto-2 0 vnn NT -G2 G2+( h2-hx) =Ws
Jleto-3 G1 -G2 (G1+ G2)+(h*-hx) =Ws

MpumeyaHue — MNogpobHoe onucaHue Bcex pexnmoB paboTbl npueeneHo B n. 1.1.6 «Pexumbl paboThbl
TENMOCYETUMKOBY.

ApXMBMpyeMble BeJINYUHDbI:

Q — TennoBas 3Heprus No OCHOBHOMY KaHany, l'kan;

Q2 — TennoBas aHeprus No AONONHUTENLHOMY KaHany, [kan;

M1 (V1) — Mmacca (Mnn 06bEM) TennoHocuTens, npoluealero yepea TC, T, M°;

M2 (V2) — macca (unu o6bEm) TennoHocuTens, npowegwero yepes MMC, T, M>;

M3 (V3) — macca (unu 06bEm) TennoHoCUTENs, NPOoLUEALLEro Yepes AOMNOMNHUTENBHbIM NpeobpasoBaTenb
pacxofa C UMMYMbCHbLIM BbIXOAOM, T, M°;

M4 (V4)* — macca (unm oObEM) TennoHocuMTens, NpoOLUedllero 4epe3 BTOPOW AOMONHUTENbHbIN
npeobpasoBaTerib Pacxofa ¢ UMAYNbCHBIM BbIXOAOM, T, M;

t1, 12 — TemnepaTypa TennoHocuTens B nogatwLlemM n obpatHom Tpybonposogax, °C;

t3, t4*— TemnepaTypa TennoHocMTeNs B NpsiMOM U obpaTHoM Tpybonposoaax BC, °C;

ta — TemnepaTypa HapyxHoro Bo3ayxa, °C;

P1 n P2 — gaBneHne TennoHocutens B nogarowem n obpatHoM TpybGonpoBoaax, krc/cm? (at™m);

Tp — Bpemsi paboTbl Nprbopa, Y.

MpnmeyvyaHunsn

1 M4 (V4) n t4 apxmBnpytoTcs TOnbKo B koOHUrypaumax KM-5-6, rae aTn BennynHbl n3mMepsioTcs.

2 B mogudpmkaumm KM-5-6 apxmBmnpyoTca UM TOMbKO 3HAYEHUSA HAKOMMEHHbIX Macc, U TOMNbKO 3HaYeHus
HakonneHHbIx 06bEMOB. BblOOp BapuaHTa apxvBMpPOBaHWS OCYLLECTBMASETCA U3 MEHI0 Tennoc4EéTuunka. Npu
W3roTOBMEHUN YCTAHOBIEH BapMaHT «Macca.

3 B HacToslee Bpems CepuiiHO BbiMyCKaloTCA TEMNMOCYETHMKM, paboTaloLlme TONbKo B KOHGMrypauum 7.
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MPUTIOXXEHUE X

(o6s13amesibHOE)
PEKOMEHOALIMU NO HACTPOWMKE KM-5

Mpu ycTaHoBKe TeNmnocyétyMka y noTpebutens HeobxoauMo o6paTUTb BHUMaHWE Ha HACTPOMKY

HEKOTOPbIX NapaMeTpoB, KOTOPbIE MOTYT BJIUATb Ha paGOTy np|/|6opa (Ka‘-IeCTBO CBA3N C KOMMNbKOTEPOM UIN All-5
nT. LI,.). ICay” napamMeTpbl MOryT ObITb YCTaHOBJ1E€HbI MPU BbiMyCke KM-5 un3 npon3soacTtBa CTaHAAPTHbLIM 06pa30M
N He yOooBNeTBOPATb KOHKPETHbLIM YCITOBUAM 3KCMNJ1yaTtaunm TENNOoCYETUMKA Ha OObeKTe.

1)

2)

3)

4)

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

Heobxoaumo NpOKOHTPONMPOBATL HACTpPOeuvHble napameTpbl B NyHKTe MeH «BbIXO LON: BKIl.»,
KOTOPbIN HAaXOAUTCS B MEHIO «HACTPOWKAY, 1 KO3(p(pMLMEHTBI YAaCTOTHbIX U TOKOBbIX BbIxO4OB K41,
Ku2, K11, K12 B MeHio «[MTAPAMETPbI MPUNBEOPA».

Ecnu B komnnekt noctaBku KM-5 He BxogAaT agantepbl TOKOBO-4acTOTHLIX Bbixogos ATYUB (ATYPB)
unun mogynu LON, To cBsiI3b € HAMWU HEOOXOAUMO BbIKIKOYUTb (YaCTOTHbIE U TOKOBbIE BbIXOAbl ByayT
BbIKMOYEHbI, €Cny COOTBETCTBYOWMNE KOapdUUMEeHTbl 3adatb paBHbiMU Hymw). Ecnn atoro He
cAenatb, TO NpY BKMOYEHHBIX TOKOBbIX, YacToTHbIX unu LON Bbixogax, npubop BblAacT BO BTOPOM
kaHan uHtepderca RS-485 nocbinku ons cooTBeTCTBYOLWMX Npnbopos. MNpn 3TOM CBSA3b NO NepBOMY
KaHany Ha HekoTopoe Bpemsi obOoOpBETCs, 4TO OyAeT BbIMSAAETb, HaNpuMMep, Kak 3amenrneHue
CUYUTbIBaHUSA 6a3bl AaHHbIX UK OPYrMX onepauuii, NPOM3BOAMMbIX MO NEPBOMY KaHany.

O6paboTtka cobbiTun (owmnb0K) «G1 < G1minx», «G2 < G2min» 1 «t3 < t3miny.
HeobxoaMmMoO MNpOKOHTPONMPOBAaTL HACTPOMKM, CBS3@HHbIE C BKITHOYEHUEM/OTKIHOYEHNEM peakumu
TennocyéTumnka Ha cobbiTnsa: «G1 < G1min», «G2 < G2min» n «t3 < t3miny.
BknioyeHve 1 BbIKIIOYEHWE perucTpaumm U peakumMn Ha ykasaHHble OLUMOKM OCYLLECTBMSETCH B MEHHO
«YMPABJIEHVE AHAJTM3OM OLUNBOK».
Heobxogumo ybeantbes, YTo:

= ana moamdukauun KM-5-1, KM-5-2, KM-5-3, n ana HepeBepCuBHbIX BapuMaHToOB Mogudmkaumin
KM-5-4, KM-5-5 n KM-5-6 peakuus Ha owunbkm no muHumymy G1, G2 BknroveHa.
Bua Ha aucnnee: |AHANN3 G1mn: BKN|, [ AHANM3 G2mn: BKN|.

= and peBepPCUBHbIX BapuaHToOB MoAandukaumnmn KM-5-4, KM-5-5 " KM-5-6
peakuus Ha owmnbkm Nno MuHUMyMy G1, G2 oTknroveHa.
Bupa Ha aucnnee: | AHANIM3 G1mn: BbIKN |, | AHATIN3 G2mn: BbIK/T|.

=  gna  wmoauncmkaumnm  KM-5-3, KM-5-4, KM-5-5 un KM-5-6 peakuMsi Ha cobbiTne
«t3< t3min» moXeT ObITb BKIIOYEHa Monb3oBaTenem, ncxoaa M3 TpeboBaHWi, CBA3AHHLIX C
KOHKPETHBIMM YCNOBUSIMU 3KCMnyaTauum TENNOCYETYMKA Ha 0ObeKTe.

Bwa Ha gucnnee: |AHAJ1I/I3 t3mn: BKJ1|.

HacTtponka MakcumanbHbIX U MUHUMAanbHbIX U3MepPAeMbIX 3Ha4YeHun t3.
HacTpowka 3aBucut oT mogenu npubopa. B KM-5-3, KM-5-4 t3 cooTBeTcTBYyeT TemnepaType XOrnoaHon
BOAbI, MCNONb3yeMON ANs NOAMNUTKM Ha UCTOYHMKE TennoTbl (t3 = tx). [paHu4YHbIe 3HaAYeHUs 3agatoT
06bI4HO cnegytowmnm obpasom: t3mn =10 °C, t3mx =40 °C.
B KM-5-5 n KM-5-6 t3 cootBeTCcTByeT TemnepaType TensioHocuTenst B nogatowem Tpybonposoae
OOMONMHUTENBHOrO KaHama KonudecTtBa TennoTbl. B 3ToM cnyvae oOblMHO 3agatoT crnegytowime
rpaHnyHble 3Ha4veHus: t3mn = 1°C, t3mx = 150 °C.

CHHXPOHU3aLMA UHTErpaTopoB.

C Bepcum 2.00 pobGaBneH pexmm OCTaHOBKM WHTerpatopoB M u V' CHMHXPOHHO C OCTaHOBKOM
nHTerpatopoB Q u Tp. OTOT pexumM MOXHO BKITHOYMTb (OTKMOUYUTE) B NMyHKTE MeHo «CUHXP. UHT.»
noactpokn «<HACTPOUKA» TpeTbeit cTpoku MeHto (cM. npunoxenue 1, Tabnuua M1.8.).

BKMIOYEHHBIVM PEXMM CMHXPOHM3AUNM MOXET ObiTb NOMNe3eH, ecnv HeoBXO0AMM KOHTPOMb KOPPEKTHOCTU
BbluMcneHms Q no AaHHbIM apXMBOB TEMMOCHYETUMKA.

MMpn OTKMOYEHUN pEeXMMa CUHXPOHM3aLUM TEnnoCHETYMK npogornkaeT yumTobiBatb M n V, noka aTo
BO3MOXHO, Aaxe npu octaHoBke Q u Tp (Hanpumep, korga At BbIXOAUT 3@ MUHUMAnbHbIN ANanasoH).
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NMPUTIOXXEHUNE U
(cnpaeo4Hoe)
METOAOWKA ONPEAENEHUA KO3®PULIMEHTOB NOJIMHOMA TrPAOYUPOBOYHBLIX KPUBbIX
OATYMKOB OABJIEHUA

B KM-5 3anoxeHa BO3MOXHOCTb anmnpoOKCUMaUWUW XapakTEPUCTUKM OaTYMKOB M3ObLITOYHOrO AaBrieHust
NONMHOMOM BTOPOW CTeneHn no opmyne
P1 [atm] = P1a0+ P1a1-U+ P1a2-U?
roe Plan — koadbdumumeHTbl nonnHoma kaHana paeneHnda B KM-5; U — HanpsbkeHue, CHuUMaemoe C
N3MEepUTENBHOIO Pe3nCcTopa, Ha KOTOPbIA NMOAKMIOYEH TOKOBbIM BbIXOA AaTyuka OaBneHus. 3HadeHne pesncrtopa
20 Owm, 4yTO ANg gaTymka ¢ BbIXOAHbIM TOKOM 4 — 20 MA COOTBETCTBYET HaMNpPsPKEHUSIM 0,08-0,4 B.

Ha ancnnee BY BbicBeUMBaETCsl paccyMTaHHOE Mo 3Ton hopmyrie u3bbITOYHOE AaBneHne B aTtMocdepax
nnu, Npu nepeknioYeHnn cuctemsl egnHny, — B Mlla. [ns pacyétos no Ttabnuuam sHTanbNUM M NAOTHOCTU
npuMeHseTcs abCconoTHOe AasneHune cpedbl, NO3TOMY K M3MepeHHOMY 3HadveHuto gobasnsetcs 1 krc/cM? unu
0,1 MMa.

Mpumep — PacyéTt ko3adPUUMEHTOB MONMMHOMA ANst JIMHEWHOro AaTyvka M3ObITOYHOrO AaBfeHus C
Onanas3oHoM Pmax 1 BbIXOAHbIM TOKOM 4 — 20 MA, NOAKIMIOYEHHOrO K MepBOMY KaHany:

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

Takum obpasom, hopmMynbl AN BbIMUCTIEHNST KOIDDULMEHTOB criegytoLine
P1a1 = 3,125 - Pmakx,
P1a0 =-0,25 - Pmax.

Hanpvmep, ONS KOHKPETHOrO gatyuka C BepxHuM npegenom Pmax = 1,0 MMa (10,19716 atm.*)
KoadhpmumeHTbI, KoTopble Heobxoanmo BeecT B KM-5 13 CTpokn MeHo HacTporiku, 6yayT paBHbI:

P1a2=0,0 [aTM/BZ] (Ha akpaHe P1a2 0.000000+00),
P1a1 = 31,866125 [aTm/B] (Ha akpane P1a1 3.186613+01),
P1a0 = -2,54929 [aTM] (Ha akpaHe P1a0 —2.549290+00).
Mpumep — Pacyét pna npeobpasoBatens (gatuvka) pasneHus WO npousBogctBa «OOO TBH

3HeprocepBuc» C BepxHUM npegernoMm Pmax = 1,6 MlMa (16,316456 aTm) 1 Anana3oHOM BbIXOAHOrO curHana
4 — 20 mMA: KoachduLMeHTbI, KoTopble Heobxoanmo BeecTu B KM-5 13 CTpokn MeHI HacTpoiku, GyayT paBHbi:
P1a2 = 0,0 [aTm /B?] (Ha akpane P1a2 0.000000+00),
P1a1 = 3,125 - 16,316456 = 50,9858 [atm /B] (Ha akpaHe P1a1 5.098580+01),
P1a0 = — 0,25 - 16,316456 = — 4,078864 [aTm] (Ha akpaHe P1a0 —4.078864+00).
* Benum4ymMHa namepeHHoro gaeneHus B [Krc/cm?] — TexHunyeckas atmocdepa. O6o3HavyeHne Ha andaBuTHO-
undpoBom Tabno [aTMm].

Mpnbop nopaepxuBaeT xpaHeHue KO3(PEPULMEHTOB U OLHOBPEMEHHBIA PACYET MO YETLIPEM MOSIMHOMaM,
YTO NO3BOMSAET NOAKNIOYNTL COOTBETCTBYIOLLIEE KOMMYECTBO pasnuyHbix Tunos I Ha ogHom obbekTe. Ko tuna
npeobpasoBaTens B ONMCaHWN KOHUrypauum ykasbiBaeT Ha TO, KO3MMPULMEHTbI Kakoro U3 NonMHOMOB ByayT
MCnonb3oBaTbCsA NPU pacyéTax.

Mocne wm3sroToBneHns npubopa N0 YMOMYaHMIO Kodam Tuna npucBamBaloTCa  KOAPDULNEHTHI,
COOTBETCTBYIOLWME NpeobpasoBaTensiM C NMMHENHON XapakTePUCTUKON CneayoLmnx TUNoB:

TokoBbll
Koo tuna MakcumanbHoe gaBneHne
avanasoH
0 1.6 MlNa (16.317 atm) 4-20mMA
1 2.0 MMa (20.339 atm) 4-20mMA
2 1.0 MMa (10.197 atm) 4-20mMA
3 He onpenenéH

Mpy 1CNoNb30BaHUM NUHENHLIX AATYMKOB C APYrMMU XapaKTepUCTUMKaMu KO3I(PULMEHTbI MOryT ObiTb
paccuuMTaHbl C MOMOLUBbI BblMUCIUTENS. [N  HenuMHeMHbIX [OaTYMKOB  KO3(hMUMEHTbl  HEoGXOAMMO
onpeaenvTb ¥ BBECTU CAMOCTOATENBHO.
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1)

2)

TNPUTTIOXXKEHUE K
(cnpaeo4Hoe)
NPEOCTABNEHUE B MEHIO NAPAMETPOB TEMJIOCYETUYMKA KM-5
YUCEN B ®OPMATE C NNABAIOLLENA TOYKOWU U UX PEDAKTUPOBAHUE

HacTpavBaemble napameTpbl U HEKOTOPbIE KOHCTaHThI hopmaTta ¢ nnasaroLlen TOUKOM NpeacTaBneHbl B
MEHI0 TennocyéTumka B opmarte cooTBeTcTByloWwem E-copmaty npu pacneyatke B noGom
KOMMbIOTEPE, 3a UCKIMIOYEHMEM OTCYTCTBMS camow OykBbl E, oTgenswoowen maHTMcCy OT nokasartens
cTeneHn vncna pecatb. Hanpumep, uncno 0.01234567, nmetowee Bua B KomnbioTepHoMm E-cpopmate
1.234567e-2, Ha akpaHe Tennocyétyuka byget BbimsgeTb Tak: 1.234567-02. MNokaszaTenb CTeneHn co
3HAKOM O3HayaeT, Ha CKOMbKO 3HAKOB HaZ0 NEPEHECTU AECATUYHYIO TOYKY BINEBO (€Cny 3HaK nokasartens
«MWHYC») Unun BNpaBso (€Crv 3HaK nokasaTens «nicy).

PacnonoxeHne uucna Ha 3KkpaHe TenrocyéTymka B NIOOOM MYyHKTE MEHK napamMeTpoB OAMHAKOBOE.
Yucno pacnonaraeTcsa B NO3MUMaX akpaHa ¢ 5-or no 16-t0. B 5-on nosuumm pacnonaraetcs 3Hak ymcna:
ONSA NONOXUTENbHBLIX YACEN 3HaK He oToDpaxaeTcs (oTobpaxaeTcsa npoben), Ans oTpuuaTenbHbIX Yncen
oTobpaxaeTtcss MuHyc. B 6-oii mo3uumm otobpaxaeTcss uenas yacTb uucrna. B 7-or nosvumm Bcerga
oTobparkaeTcs Touka. B nosmumsx ¢ 8-o no 13-0 oToOpaxatoTcs WeCTb 3HAaKOB APOOHONM YacTb Yucna,
4YTO NPUOMM3UTENBHO COOTBETCTBYET MOMHOM TOYHOCTM XPaHEHMs uyucra B opmarte C nnasatoLLen
Toukon. B nosuuusax ¢ 14-om no 16-t0 oTobpaxkaeTcs nokasaTenb CTeNeHu Yucna gecsatb, npudem B 14
Mo3MuUUM 3HaK 3TOro nokasartens (Nnc UM MUHYC), a B 15-0M 1 16-0M 3Ha4yeHWe 3TOro nokasartens.
Mpymep BbIBOAA MakCUMarbHOrO 3Ha4eHus1 pacxoda, paBHoro 60 M3/

Glmx 6.000000+01

—— 11 1

O6o3Ha4yeHne 3HayeHue nokasaTtens cTeneHn |

Bernn4ynHbI

3naK yicna | 3Hak nokasaTens cTeneHu |
(+ oTobpaxaeTcsa npobenom)

3)

4)

L 3Havawme undpbl Yncna (MaHTucea) |

PepaktnpoBsaHne npov3BOAUTCA COMMAcHO ONWCAHWIO TEMMOCYETYMKA: BXO4 B peAakTupoBaHue —
HaxaTtuem coyetaHus «BBoa» (Mpu HaxaToW knasuwe «S» HaxaTb KNaBuULLy «CTperika BrnpasBo»),
BbIOOP NO3ULMN — FOPU3OHTarNbHbIMU CTpenkamu, nepedbop 3Ha4YeHUMN MO BO3PACTAHUIO — HaXaTuem
KNaBuULLN «CTpenka BHU3», nepebop 3HayeHMn no yObiBaHUIO HaXaTMeM coyeTaHus Knaeuw «S» +
«CTpernka BHMU3», 3anoMuHaHWe HabpaHHOro 3HadeHust — HaxkaTuem codeTaHust «BBog», oTMeHa
U3MEHEeHNn — HaXxxaTuem coveTaHna «OTMeHa» (Npu HaXaTon KnasuLle «S» HaxaTb KNnaBuLly «CTperika
BrneBo»). B kaxgon noavumm npy nepebope 3Ha4YEeHW MEHSITCS TONbKO pa3pelleHHble CMMBOSbI: B
uncpoBbIX NO3MLMAX — Lumudpbl oT 0 4o 9, B N03uumMmM 3HakKa yucrna — npoben nnmM MMHyc, B MO3ULMK 3HaKa
nokasartens CTeneHu — Nc UM MUHYC.

MpyMepbl NpeAcTaBreHUss HEKOTOPbIX YNCEN:

Yucno MpencraBsneHne B E-cbopmaTte lMpepcraBneHne Ha gucnnee
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+1 2.000000+01
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MPUTIOXXEHUNE 11

(o6s13amesibHOE)

NNAT®OPMA NOAKNIOYEHUA BEPCUU 15B

Ha pucyHke J1.1 nokasaH obwwmii Bua nnatcopmbl nogkntodeHus sepcun 15 B, roe SW1 n SW2 — DIP
nepekntoyatenu suga SWD1-4.

-

I i e

PucyHok J1.1

Xapaktepuctukn SW1 npusegeHsl B Tabnuue J1.1

Taobnuuya .1

Obo3HaueHune
no3vLMK CoctosiHuA PyHKUMOHANBHOE Ha3HayeHne KommeHTapum

NOAKIKYEHNE/OTKMIOYEHME —

P1 ON/OFF nmmuTaTopa gatyvka gasnexus P1 rlov yCTal-éo,sgﬁo:lilme CP);I:EepeBeCTM

P2 ON/OFF NoAKMoYeHNEe/OTKITIOYEHNE Mpwn yctaHoBke M2 — P2 nepeectun
nMuTaTOpa Aatyuka gasnexHus P2 B nonoxexve OFF
NOAKIIOYEHNE/OTKMNIoYeHe Mpu nepeBoae nepeknioyaTens B

T3 ONJOFF nMmmTaTopa gatymka Temnepatypbl ta | nonoxeHne ON — ycTaHOBUTb
(HapyxHoro Bo3ayxa) nepemMbIYk1 MEXAY KrnemmMamm

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

EP ON/OFF paspelleHne/3anpeLleHme pexmma

HaCTpPOWKM Nnpubopa

Xapaktepuctukn SW2 npueeneHsl B Tabnuue J1.2.
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Tabnwuuya N2

O603HaveHne
CocTosiHus DyYHKUMOHANbHOE Ha3HayeHne KommeHTapum
no3nLnm

A1 NoaKNIYEHNE/OTKITHOYEHNE

B1 ON/OFF cornacyrwouen uenoyku 1-ro kaHana RS- A1 1 B1 nepekntoyatoTc COBMECTHO
485

A2 NoaKNYeHNe/OTKITIYEHNE

B2 ON/OFF cornacyolLlen Lenoykm 2-ro kaHana RS- A2 1 B2 nepekntoyatoTcs COBMECTHO
485

Bug Ha nnatdopmy nogkntoveHus 15 B nsHyTpu npuBeaeH Ha pucyHke J1.2.

SW 1 SW 2

SRR AR

HakoHe4YHUuK

kabenbHOro BBOAa

PucyHok 1.2
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NMPUITIOXXEHUE M

(o6s13amenbHoeE)
Jnet 1

BA3OBbIE 3JIEKTPUYECKUE CXEMbI MOOKITIOYEHUA KM-5 K BIIOKAM MUTAHUA U NEPUGEPUAHBIM

YCTPOUCTBAM
Mnatchopma noakno4eHns OnekTpuyeckas cxema NoAKIYeHus
KM-5 TennocyeTdnka KM-5-1
R (1K) tﬂ I(\ fr .I(\1 +j: 4 ﬂnnﬂpﬂTHO-ﬂ?SOFgazh;héHOM
TepMonpeobp. Ha \®< | =) | -T1 7 2 Bepcumn v15_02.
noatouiem F 23 BHUMAHUE!!!
TpyBonposoae -T1
pybonposoa ¥ 1'\; J Yr_ a1 Ecnu ucnonbayetcs Tepmonpeobpasosarent ta,
Gnd 5 Heobxoammo nepekniodatents “T3” nepesecTn
/J\_ 0 B nonoxexue “OFF”, BMecTo nepemelMer Mexay
Rz (tz¢) L ¢ ‘.“ f’“ 'l @8 knemmamu 12 (+J3), 13 (+T3) n 10 (-J3), 11 (-T3)
TepmonpeoBp. Ha (T = | 2 _org noacoeavHuTh TepmonpeoBpasorarent ta
oBpaTHoMm r T2 g no 4-NpoBoHON cxeme.
TpyBonposoae ¥ 1'\} J Ulr T2 57
Bbrok nutaHua
Br(n) - 3B
o A | e W)
Tepmonpectp. < I = } > -J3 10 33& +UP ﬁ /"‘ Iﬂll tUP 52 12 B, nut.
TEMI'IEpaTyDbI ~ } +T3 13 34@ -UP = ' -UP & 1 KaTylwer
Hapy. Bo3ayxa %—J_t T3 2 1 ;ie +3gi = +E_; D4Y 6.12B
Gnd & 14 S — = =3 QOCH. MUT.
17@ +URS ~ +URS ¢ &

NPy — MPY 1 488 29 15, -URS / [URES } 6
npeo6pasosarens .S & =4 7 5 -
pacxofia ¢ Naccue- | r@ | /‘h & 30 9
HBIM MMAYBCHBIM — RS-485 ceTb o Al ~

BLIXOAOM GnRS™ 25 wnm 2;; Bi| || / | /B/& ?

-InF 18 | umn. Beix.1 =~
Grrs | Y A
winF 216 68— /S
/"‘ P12 RS-485 f27T@ A2
7 T2 nnc Lzsw B2 LC—-—H;,
/ P2 —— 10
o 2%} d i 1 ~ 220
GnA @19 ‘\"} "--.‘? ’—&
112 1 ]2 B kavecTse npuMepa NpueedeHs! ! -lr
~r - | - | npeobpaszoeatenu faeneqwa M. ~220 B,
L £ BHUMAHMWE!!! N o
P1 — npeobp. P2 — npeobp. PV OTCYTCTBMM AaTYMKOB AABNEHUA

naBneHA Ha naBneHn Ha P1, P2 unu ogHoro ”aanf kf}eoﬁhxonnmo I'IOJ:[K.I'IP‘?‘-IH'I"I‘:
nopatowem TpyGonp. ofpatHom TpyGonp. WX WMUTATOPbI (SW1: “P1", “P2" B nonoxeHue “ON").

Apantep nepudepum
AlM-5 nnn
Mpeobpaszosatens
MHTepdeca
485/232 v3,

= wnu AMNn-4
RS-485

RSB
RSA

-URS

+URS

GND

[ BN [4.] B (S

PucyHok M.1— BasoBas anektpuyeckas cxema nogkntodeHms KM-5-1 k 6rnokam nutaHus
1 nepudepunHbiM yCTponCcTBaMm

MpnmeyvaHunsn

1 Ha pucyHkax M.1+M.6 nokasaH MOHTax TOMNbKO pa3béMa nHtepdenca RS-485. MNogkniodeHne ycTponctea
nepeHoca gaHHbix YT nnu nepcoHanbHOro KomnbloTepa paccmaTpusaeTcs B npunoxeHuun [ gaHHoro PO KM-
5.

2 B HacTosiwlee Bpems BMecTo npeobpasoBatens wuHTepdernica RS-485/RS-232 (nmm  AlA-4)
yCTaHaBnMBaeTCsl aBTOMaTU4ecknii npeobpasoBaTtenb uHTepderica AlA-5, 4To Noka He HaLNo OTpaXeHue Ha
pucyHkax M.1-M.6 gaHHoro PO KM-5.
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TPUTIOXKEHVE M

Jlnet 2

MnaTtdopma nogknYeHns

OnekTpuyeckas cxema noaknyYeHus
Tennoc4yetdnka KM-5-2

KM-5
, n .~ A LI annapaTtHo-NporpaMMHoOn
repmzrlptélgp, na | [ JII’ [ S Go Bepcum 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
@ LA F Al w2 gy knemmamu 12 (+J3), 13 (+T3) u 10 (-J3), 11 (-T3)
TepMonpeosp. Ha | [ J'r [ 2 g noacoeaunHWTL TepmonpeoBpasoeartens ta
oBpatHom gu s | 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‘;a L]g: = '\['JF' 5 1) kaTywex
Hapy#. BO3AyXa T3 1 ot ,.. HUDA o 4
& u 6..12B
v T Y 24, -UDA / UpA
Gnd & 14 Wg TURS — - " Urs g Eoc:.anMT.
npr1 — NPy 1 +S8 29 15, -URS / Uy “Reabo
npeobpasosatens ~ .58 " [ = / ﬁ 5
acXofa ¢ NaccMe- re } —a 9
Eth MY INECHBIM E _‘J/ RS-485 cetb 44 o Al ~ 7
BLIXOAOM GnRS™ 25 uru 22: Bi| (]| / | / /ﬁ/‘?. 8
- InF o 18 | wumn. Beix.1 26’” GnRS _V ~ \L
+InF 16 S ~
e — 21 RS485 (270 - _ﬂ
7 Y0P g 21 & e s \v) .
= - > Toneko anA BM(u)-3B
/ P2 _g221™ 11? 220
GnA @19 f""*--er L'“--._? ""x_? —8
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. Apantep nepudepun
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
+J2 8 -URS |5
-J2 6 +URS |4
T2 9 GND |3
1257 L
13 12 Bnok nutanus
al@ 10 Br(u) - 3B/58
+T3(¥D 13 s U (2 vactb)
T3 NG 11 33— ﬁ f fh‘\ P9 211 12 B, nur.
Gnd @14 ey oS 1110J Karywex
235 +UDA F HI0A R413) 5.128B
+InF @16 241_"UDA / -UDA g 312 ocin .
-InF & 18 7S +URS ~ +URi& 6156, 12B
- , MAT.
GnRS @25 150—2R L J v -URS 9 514§ RS-485
+55 @29 RS-485 7@ A2 = 9ns
-85 @30 nopr 2 A ®TNE
1 @20 4w L2880 B2 B § 87
+UP @21 T
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,
50Ty

PucyHok M.2 — BasoBas anekTpudeckasi cxema nogkntodeHus KM-5-2 k 6riokam nutaHus
1 nepndepunHbBIM yCTPONCTBaM



Tennoc4yétynk KM-5. Moandukaumm KM-5-1...KM-5-7. PykoBoACTBO N0 9Kcnayatauum 60

TPUTIOXKEHVE M Jincr 3
MnaTdopma NoaknoyeHms OneKTpuyeckas cxema NoaKIoueHNs
KM-5 Tennocyetynka KM-5-3
M= - A 1 gy annapaTHo-nNporpaMmHoit
R1(1T9 | 1 Bepcum v15_02.28
TepMonpeoBp. Ha ( I = T 22
NOAAIOLIEM ] ";'“ 73 BHUMAHME!!!
TpyGonpoeoae ¢ - - T1 54 Ecnu ucnonsayetca Tepmonpeobpasosartens ta,
Y_ Heobxogumo nepekniovarens “T3” nepeBecTu
Gnd > 5 B nonoxenue “OFF”, BMECTO Nepembluek Mexay
oo L] A r AT w2 g, knemmamm 12 (+J3), 13 (+T3) u 10 (-J3), 11 (-T3)
S — ) | J" | 2 e noAcoeauHUTL TepmonpeoBpasosatent ta
oBpaTHOM K I| : I} +T2_ g no 4-NpoBoHON 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
Hapy®. Bo3gyxa T3 11 iia +UDA /,.. rUDA 8 6.12B
T e g oAl L1 Vo of G
nPU1 — NPy 1 488 _ 29 15~ _URS 7 fu:s S 6} 6...12B, .
npecbpa3sosatens s = & = 5 RS-485
pacxofa ¢ naccue- r@ |! /‘r‘ 2 30 Al “ 9
Hmm:;\;\;g;‘l::ﬂum = GnRS\ﬁ 25 RS-Ji‘Bj‘ceTb{s.] g - 1 [ /-. / /ﬁ/?\ 7
32 8
- InF P 18 | wmn. Boix.1 26 GnRS _V ~ \)‘_ /
+InF @ 16 &:
/r- P10 - Rsags f270 ‘;‘i _{\\' /
= nnc 281
~ +up >Q) 2 o v ‘_<-—--——-—-> Toneko ans BM(u)-3B
/ -p2 = 1 10
< 2 22 M ~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.
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: N ] CTpoka N3mMepeHHbIx | % pag P s 0R e
et oBepka |“' ” npn Nosepke BenuunH <“> - nepexoq Mexay NYHKTAMU MEHIO M0 FOPU3OHTANN: HAXATUE KHOMKU “e=” unn “ ="
S l - nepexog me NYHKTaMU MEHIO MO BEPTUKANW: HaXaTne KHonkn “ § "
4 Moaudukauma napameTpoB M AOCTYN K NOACTPOKaM sl e PT
MoacTpoka “MNMoeepka” 1 “TecTbl” BO3MOXEH TONLKO NPW BKMHOYEHHOM U- - “Beoa": Npu HaXaToi knaeuwe “S" HaXaTb W OTNYCTUTh KNAaBULLY “ =
“Mosepka” nepexnioyarene EP e nnatopme noaknioueHus . . . .
J ﬂ - “OTMeHa” NpW HaXaTol knasuwe “S” HaXaTb W OTNYCTUThL KNaBuLLY * «
. MNpumeyvanune 1: 4TOOLI NEPEKNIOYNTL CUCTEMY €AMHUL,
Q - Ttennoeas aHeprus (B [(kan] unu [MBT*4]), Tp - Bpemsi pabotel npubopa [u] WNW Pa3MEPHOCTb HEOBXOAMMO NPU HAXKATOM KNaBuLLe

W - tennoeas mowHocTk (B [Mkan/y] unn [MBT])

M1, V1, Gm1, Gv1 - macca, 06bem, MaccoBbIi M 06beMHBIN pacxod B nogatwoulem Tpybonposoge
M2, V2, Gm2, Gv2 - macca, 06bem, maccoBkld M 06LeMHbIi pacxod B o6paTtHom Tpybonpoeoae

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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MPUTIOXKEHWE 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
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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



70 Tennoc4étynk KM-5. Moandumkaumm KM-5-1...KM-5-7. PykoBoACTBO MO 9KCcnayaTauum

MPUTIOXXEHUE I

(o6s13amenbHoe)

NOCTPOYHASA CTPYKTYPA MEHIO

CTpyKTypa nepBon CTPOKU MEHIO

Ta6bnwuuya MNA

Bup Ha gucnnee

HasHnauyeHune

[MpumevaHns

Q = XX.XXXXXXT'kaJ
(Q =
XX . XXXXXXMBTY)

WHavkauusa TennoBon aHeprium B
OCHOBHOM TENII0BOM KaHane.
PasmepHocTb kan unn MBT-y

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

« Jr »

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

MHaukaumsa TennoBon SHeprum B
OOMNONHUTENBHOM 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)
TennoHoCUTeNs, NpolleaLlen yepes
nnc, T (m°)

B mogundmkaumm KM-5-3 MNC moHTUpyeTcs
Ha NoANMTOYHbIV TPYyOONpPOBOA, NO3TOMY
Bmecto M2 (V2) nignumpyetca Mnogn
(Vnogn)

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

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

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

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

Tonbko B Mmogmdpukaumm KM-5-6

B moandukaumm KM-5-6 nHanumpytotcs

(v apxusupytoTcd) nubo Tonsko M1, M2, M3
n M4, nnbo Tonbko 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,

T'OOOBHE 3HAUEHNMA

B3aronoBok noacTpokmn «logoskle
3Ha4YeHuA» (MHTerpaTopoB)

Bxopg B nogcTpoky — komaHaa «Beoa» (npu
HaXKaToW KnaBuLLe «S» HaxaTb U OTNYCTUTb
KMaBuULLy «—>»)

TECTH

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

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

CTpyKkTypa nepBoit cTpoku meHio. MopcTtpoka «FogoBble 3Ha4YeHUs»

Tabnwuuya .2

Bwug Ha gucnnee

HasnauyeHune

MpymevaHus

Qr XX . XXXXXXMBTu

WHankaumsa 3HavyeHusa nHrerpatopa Q
3a nocneaHuin NpoLeawmnin 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 Ansi HTerparopa B moandukaumm KM-5-3 Bmecto M2r (V2r)
(V2r XX.XXXXXX M3) | M2 (V2) nHagnumpyetcs 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 nHterpatopa
(V4T XX.XXXXXX M3) | M4 (V4)
Vur XX.XXXXXX M3 | AHanorMyHo, HoO Ang MHTerpaTopa
Vi
Tpr XX.XXXXXX u | AHanoru4Ho, Ho Ansa uHterpartopa Tp
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CTpykTypa nepBou cTpoku meHto. Moactpoka «TecTbi»

Tabnwuuya .3

Bug Ha gucnnee

HasHauyeHne

[MpumevaHuns

TECT BPEM. BbIKJ1.

3amepsieT Bpems yaepxaHusa nutaHnsa umdpoBomn

yactn KM-5 npu oTkno4eHUn ceTeBoro NnUTaroLLero

HanpshkeHus 220 B

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

TECT WATCHDOG MpoBepsieT paboTOCNOCOOHOCTL MUKPOCXEMbI [nsa nonb3oBartenen
CTOPOXEBOro Tanmepa 3a6n0KMpOBaHbI
O3Y — Hopma PesynbTat Tecta O3Y
M3Y — Hopma Pesynbtat Tecta MN3Y
BKIMKOYEH. — Hopma | PesynbTat TecTta BKIOYEHUS
CTpyKTypa BTOPOW CTPOKU MEHHI
Ta6bnwuuyall4d
Bug Ha aucnnee HasHaueHne MpumeyaHus

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

MHaukaumsa TennoBor MOLLHOCTM B OCHOBHOM
TennoBoMm KaHane, B 'kan/y unu MBT1

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

MHavkauma TennoBon MOLLHOCTY B
JOnNoNHUTENbHOM TENNIOBOM KaHane, B 'kan/y
mnn MBT

Tonbko B Moagndukaumnax
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/u)

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

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

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

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

Tonbko B MoAnMuKauum
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

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

v1=XX.XXXXXX wM/c | NHOuKaumsa ckopocTu TensioHocuTens Tonbko ana KM-5 ¢ norpy>xHbiMu
rnP
tl= XXX .XXrp.C | iHOukaums TemnepaTtypbl TENNIOHOCUTENS B
nopatoLem TpybonpoBoae OCHOBHOMO
TennoBoro kaHana, °C
2= XXX .XXrp.C | AHanorn4yHo, Ho B obpatHom TpybonpoBoae MHoekc «n» nokasbiBaeT, YTo
OCHOBHOrO TEMMOBOro kaHana, °C TemnepaTtypa t2 usmepena
t2n= XXX .XXrp.C Tepmogatynkom mogyns MricC.
t2n nHamMumpyeTca Tonbko
B Mmoandukauumn KM-5-3
tx= XXX .XXrp.C | AHanornyHo, Ho B TpybonpoBoae XonoaHoM MHoekc «n» nokasbiBaeT, YTo
Boabl, °C Temnepartypa tx nsmepena
txmn= XXX.XXrp.C | Ecnm tx nporpammupyeTcs, B NyHKTax «tx» u Tepmogatynkom moayns MricC.
«txn» nHaMUMpyeTca 3anporpaMmMMpoBaHHOE tXn HanUMpyeTcsa ToNbKo
3Ha4eHue tx B Mmoandukauumn KM-5-4, KM-5-7
dt= XXX .XXrp.C | PasHocTb Temnepatyp t1 —t2, °C
t3= XXX .XXrp.C | lHOuKaums TemnepaTtypbl TENSIOHOCUTENS B Tonbko B KM-5-5 n KM-5-6.
(trs Tpyb6onposoge 'BC (ansa KM-5-5) unu B B HekoTopbIX Bepcusx
XXX .XXrp.C) nogatoLlem TpybonpoBoae AONONHUTENBHOMO KM-5-5 BmecTo t3=
TennoBoro kaHana (ana KM-5-6), °C nHguumpyetcsa tre
td= XXX .XXrp.C | AHanorn4yHo, Ho B obpatHom Tpybonposoae Tonbko B KM-5-6 KoHdwMrypaumn
OOMOSTHUTENBHOIO TENJIOBOrO KaHana, °C 5, 6 n 8 n Bepcun n/o He HWxe
2.60
Pl= XX.XXXX arMm. | MHOMkauus gaBneHnsa TennoHocuTens B
(Pl= XX.XXXX MIa) | nogawmoLem TpybonpoBoge OCHOBHOMO
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lNpodomxeHue mabnuubl 1.4

P2=  XX.XXXX aTMm. | AHanorm4Ho, Ho B obpaTHoM TpybonpoBoae
(P2= XX.XXXX MIa) | OCHOBHOrO 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 XOnoAHo! BoAbl, B kre/cm? (atm.) | KM-5-3, KM-5-4, KM-5-7
unu MlMa
P3=  XX.XXXX arMm. | MHOMKaums gaBneHus TensioHoCUTenNs B Tonbko B MogMduKaumsix
(P3= XX.XXXX Mla) | nogawowem Tpybonposoae JOMNOMHUTENbHOIO 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 naBneHus TENfoHOCUMTENS 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 CTpoOKa

Tao6bnwuuya .5

Bwna Ha gucnnee

HasnaueHune

MNpumeyaHus

OATA: J0-MM-I'T

WHankauma Tekywen gathbl

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

BPEMA:UU:MM: CC

MHOukaums BpeMeHn CyTok

Bxoa B pegaktupoBaHne BpeMeHn —
komaHga «Bsog»

OCHOBHHE IIAPAM.

3aronoBoK CTPOKM OCHOBHbIX
napameTpoB

PEXVM XXXXXXXXXX

WHankaumsa pexuma pabotsl KM-5.
Foe XXXXXXXXXX-OCHOBHOM

(mnm BVMA), JIETO1, JIETO2, JIETO3,
HET IIOTOKA WNW HEWTATHHEN WU
3aronoBoOK NOACTPOKK «BBoa pexunma»

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

Ona mogmdpukaumm KM-5-4, KM-5-7 HaumHas
C annapaTHO-NPorpaMMHON BEpPCUn

v 9a 01.53 u Bbiwe.

Bxoa B noactpoky «Beoa pexuman —
KkoMmaHaa «Beoay.

1-XXXX.,2-XXXX.

WugukaTop 3anonHeHus MNP KM n IMINC
TENNIOHOCUTENEM

XXXX-IIYCT (IIOJIH)

HACTPOMKA

3aronoBok CTpokn «HacTponka»

[IAPAM. OEPABOT.

3aronoBok cTpoku «lMapameTpsl
06paboTkN N3MEPEHHBIX BENMUYMHY

[IAPAM. IIPVMBEOPA

3aronoBok cTpoku «[MapameTpbl
npubopa»

YIIP.AHAJIM30OM Oll.

3aronoBok NOACTPOKM «YnpasreHne
aHann3oM oLMBOK»

Mepexon B noAcTpoky — komaHda «Beoa»

CAMOIVMATHOCTUKA

3aronoBok NOACTPOKU
«CamopamarHocTuka»

Mepexon B noAcTpoky — komaHda «Beoa»

BKJIIOUEHVE CYETA

BknioyeHune cyeta (UHTErpaTopoB)

BkntoyeHune cyeta — komanga «Beoay cwm.
npumevaHue 2.

MpnmeyvyaHunsn
1 — BbiGop pexnmoB paboTbl 1 Moandrkaummn gatbl, BPEMEHN U MOObIX peaakTMpyeMbiX NapaMeTpoB
(xpaHsawmxcs B EEPROM) Bo3mMOXHbI TONMbKO Npw BKNOYEHHOM nepekniovaTene EP Ha nnatdopme
nogkntoveHus. Bxon B pexum pegaktmpoBaHusa napameTpoB — komaHga «Beogy.

2 — MNyHkT «BknoyeHne cuyéta» HeobxoauM, Tak Kak Nocne U3MEHEeHUs AaTtbl UK BPEMEHMU C nynbTa
Tennocyétunka, KM-5 aBTtomaTtudeckun nepesogutca B pexkxum « OCTAHOB CHETA®.
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CTpykTypa TpeTben cTpoku MeHro. MNoacTpoka « 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 IO :XX.XX - H/p | Homep nporpammHown 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 MNIMNC Tonbko npu ucnpasHoit casav ¢ MMNC
(B MOMEHT BKITHOYEHMS)

Oyl X.XXXXXX-XX - DN, mm, KM-5 Ins n/o Bepcumn 02.60 n ctapwe
Glmx X.XXXXXX-XX | Gvimax Bepxuni npe,qejg visMepenin

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

pacxoga G1 B % ot Gvimax
Iy2 X.XXXXXX-XX - DN, mm, MMC 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 VISMEpenm CM. NpumevaHve 2

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

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

pacxoga G4 B M°/M
dtmn X.XXXXXX-XX | dtmin HxHni npeaen pasHocti Pepaktupyembivi — 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 NMpoLeaypsbl, 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 M.7

Bwa Ha gucnnee

HasHayeHne

MpumeyaHus

BB . PEXVMA : XXXXX

Bbi6op aBTONEPEKITIOUEHNST PEXMMOB
UNK 3afaHne pexnma Bpy4HyHo.

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

Mepebop peXXMMOB — KNaBULLUN «—>» N «<—».
BbIGop U1 BbIXOA C COXpaHeHneM — komaHaa
«BBoay, Bbixog 6e3 coxpaHeHusl — komaHaa
«OTmeHa»
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CTpyKTypa TpeTben cTpoku meHro. Noactpoka «Hactpomka»

Tabnwuuya I.8

Bwa Ha gucnnee

HasHavyeHne

Mpumeydanus

KOHOUTYPALMA

3aronoBok noacTpokn «KoHdurypaums»

Tonbko B mogndukaumm KM-5-6.
Bxog B nogcTpoky — komaHga «Beog»

APXVBALINA M/V: M

3aronoBok noacTpokun «Beibop
apxmBuMpyeMbIxX BenmimH: o6vémos (V)
unm macc (M)» n nHagunkaums seidopa

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

MOJLENb: KM-5-N

3aronoBok NoAcTpokmn «Bbibop
mMoaudukaumn mogyns KM» 1 ungukaums
Tekywen mogmdukaumm, N = 1...6

Bxop B noAcTpoky — komaHaa «Beog»

MOJENb: MMC-5-N

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

Bxog B nogcTpoky — komaHaa «Beog»

MP:MOrPY>KHOM

Bbi6op Tvna NMP: nonHonpoxogHbIA nnm
NOrpy>XHON

Bbibop — komaHga «Beog»

ALFA: XXXXXXXX

BbiBoa cnocoba BBoga koadpdumumeHTa o

XXXXXXXX — KOHCTAHTA nnu
PACYETHbIW, Tonbko Ans norpyxHbIx

CUNHXP.NHT.: BKIL.

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

C Bepcun 2.00, paHee npu octaHoBe Q u Tp
nHTerpatopbl M n V He octaHaBnMBanuco

MYCT.-HET NOTOKA

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

C Bepcun 2.07, paHee npu oOHapy>XeHnm
0OHOBPEMEHHO ABYX NyCTbIX Tpy6 B KM-5-
4...KM-5-6: Bcerga BbipabatbiBancs pexim
«HET NOoTOKa»

TUTT TP XXXXXXXXX

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

XXXXXXXXXXX — AN.MATH. unn CAl’

Trec = T1: BKII.

Bbi6op pexunma trec B KM-5-5: Bbikn. —
namepenune, Bkn. — ncnons3oBaHue t1

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

Bbixog Gm/Gv: Gm

Bbibop coOTBETCTBUSA BBIXOAHOIO
curHana (Tok./4yacToT.) uamepsiemon
BenmyuHe Gm unu Gv

Bbibop — komaHga «Beog»

HCX W100: 1.3911

Bbi6op HCX 1.3911 nnm 1.3851

Bbibop — komaHga «Beog»

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

Bkn/BbIkn pexvma ocpegHeHus
MIHOBEHHbIX 3Ha4YeHUn pacxoga

Bbibop — komaHga «Beog»

BbIXO[ LON: BbIKIJL.

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

Bbibop — komaHga «Beog»

O4YNCTKA APXNBOB

Bxog B nognporpammy O4MCTKU
(0BHYNeHUs1) apxMBOB NOCIe MOHTaxa
U1 B criyyae Heo6xoaMMOCTM OYNCTKM
BCeX apXuBoB AaHHbix TC.

OTOT NYHKT MEHIO BBEAEH, HAYMHas C Bepcumn
MO 1.99. OH oTOBpaxxaeTcsa TONbKO Mpu
BKNtOYEeHHOM nepekntoyatene EP B
nnatcgopme NOAKITHYEHNS.

PEXUM tx-XXXXX

Whavkaums pexuma tx:

tX-UBMEP - tx namepsietcsi

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

MNepekntoyeHne pexnma tx — komaHga
«BBog». 3HayeHue txnp mHanuMpyeTca
n pegaktupyetcs B cTpoke «[MTAPAM.
NMPNBOPAY»

CTpyKTypa TpeTbel cTpoku MeHo. MogcTpoka «Bbibop Mmoandmkaumm KM»

Tabnwuya I.9

Bwa Ha gucnnee

HasnaueHune

[pumeyaHus

BHEOP KM-5-: 6

Bbi6op moaudmkaumm
KM

Mepebop MoandmrKauun — KnaBuLLIK «—» N «<—». Bbibop —
KoMaHga «Beog», Bbixoa 6e3 coxpaHeHus — «OTMeHa»
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MoacTtpoka «Bbi6bop moaudumkaumm mogyns MMC»
Tabnwunuyall10

Bwa Ha gucnnee

HasnaueHune

[pumeyaHus

BHBOP IIC-5-: 6

Beibop mogndmkaumm

nrc

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

CTpyKTypa TpeTben CTPOKU MEHHO.

MoacTpoka «Mapa MmeTpbl 06PaGOTKU N3MEPEHHbIX BENTUYMHY
Tabnuua 11.11

O06o03H. 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 Temnepatypsl t1 (peq. ¢ Bepcun n/o 1.98)
tloH X.XXXXXX-XX | t10H HwxHee goroBopHoe 3HaveHne Temnepartypsi t1
tloe X.XXXXXX-XX | t108 BepxHee [oroBopHoe 3Ha4YeHne Temneparypsbi 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 XOnoaHOM Boabl
£3mx X. XXXXXX-XX | t3max (8 KM-5-3 1 KM-5-4) nnn B nogatowiem TpybonpoBoae AOMOSTHUTENBbHOrO
TENnoBOro kaHana (aanee t3)
t3mn X.XXXXXX-XX | t3min HwxHui npegen Temnepatypsbl 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 | HwkHWI npegen TemnepaTypsl ta
Glmu X.XXXXXX-XX | Gv1gH HwxHee goroBopHoe 3HaveHune pacxoga yepes KM-5 (G1)
Gloe X.XXXXXX-XX | Gvigs BepxHee gorosopHoe 3HadeHue pacxoga G1
G2mH X.XXXXXX-XX | Gv20H HwxHee goroBopHoe 3HaveHune pacxoga yepes MMNC (G2)
G2me X.XXXXXX-XX | Gv2aB BepxHee goroBopHoe 3HaveHue pacxoga G2
Plmx X.XXXXXX-XX | P1max BepxHun npepen gaeneHus B nogatowiem tpybonposoae (P1)
Plmn X.XXXXXX-XX | P1min HwxHui npegen gasnenuna P1
PloH X.XXXXXX-XX | P1gH HwxHee goroBopHoe 3HaveHne gasnenuna P1
Ploe X.XXXXXX-XX | P1aB BepxHee gorosopHoe 3HaveHue gasnexus P1
P2mx X.XXXXXX-XX | P2max BepxHun npegen gaeneHunsi B obpatHom Tpybonposoae (P2)
P2mn X.XXXXXX-XX | P2min HwxHuii npegen gasnenuna P2
P2nH X.XXXXXX-XX | P20H HwxHee goroBopHoe 3HaveHne 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 nogatoLiem TpybonpoBoae A0NOMHUTENBHOro
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 OOMNONHUTENBHOrO 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 3HadeHue gasneHus P4

MpunmeyaHune— PasmepHocT TemnepaTypbl — °C, pacxoga — M>/d, AaBREeHUs — Krc/cm? (at™m.)
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CTpykTypa TpeTben cTpoku meHro. MNoacTtpoka «MapameTpbl npubopa»
Tab6bnunuya MA12

Bwup Ha gucnnee HasHauyeHune MpumeyaHusa
KRom X.XXXXXX4XX KanmbpoBo4HbIn k0adhdrLUMeHT OnopHoro CnyxxebHble MyHKTbI.
pe3ncTopa TepmonpeobpasoBarenem KRon n RaT goctynHbl ans
3HauyeHune aTanoHHoro pesucropa t1 npu PEAAKTMPOBANMA TONIBKO TPV
RoT X.XXXXXX+XX KANMGBDOBKE OMODHOMG peavlcm pa OMp BKNtOYEeHHOM nepekrntovatene EP
P P P pa, Ha ocHoBHoM nnate KM-5
Kexl X.XXXXXXIXX KoadhdunumneHT nepecyeTta pepsgro HauuHas ¢ Bepcun n/fo 1.36
MMMyNbCHOro BxoAa B 06bEM, M™/Mmn M BbllLEe
RBx? X.XXXXXXIXX KoadhdunumneHT nepecyeTta ?Top%ro HauuHas ¢ Bepcun nfo 2.60
MMMyNbCHOro BxoAa B 06bEM, M™/MmMn 1 BbilLEe
KoadhdunumneHT nepecyeta ob6bEMa HauuHas ¢ Bepcun nfo 2.60
Knl X.XXXXXX+XX | TennoHocuTens, npoweguwero Yepes KM B n Bbiwe. Tonbko ansa KM-5-1.
BbIXOAHOW MMMYIbCHBIA CUrHan, M /umn (MpumeyaHwue 2)
KoadhpmumneHT nepecyeta pacxoga
Kul X.XXXXXXixx | TEMUioHocuTens, npoleawero qepe?é KM B
BbIXOOHOW YaCTOTHbIM curHan, Mu/(M°/4) unu
Mu/(T/4) Tonbko gna KM-5-1,
K g HauymHasa ¢ Bepcun nfo 1.86, ans
03hmLmMeHT nepecyeTa 06BLEMHOro (MaccoBoro) BCexX MoaudmMKaLuii — ¢ v 1.98
Ku? X.XXXXxxixx | PACXoAaTennoHocutens, npoweawero L|ep3e3 U BBILLE.
MMNC B BbIXOQHOW YACTOTHbIN curHan, 'u/(m°/4) unu
Cm. npumedaHue 2
u/(T/4)
KoadhdunumneHT nepecyeta 06bEMHOro pacxoga i .
Krl X.XXXXXX+XX | TennoHocuTens, npowegwero yepes KM B ;\rng2c%ascsgfl:a(sv?;/leTMoHTb:aMb:gnoMa
BbIXOJHOW TOKOBbIN CUrHarn, MA/(MS/‘-I) unu MA /(1/4) bloop
" Gm/Gv B MEHIO «HacTponka»
KoadhdunumneHT nepecyeta 06bEMHOroO pacxoga
Kr2 X.XXXXXX+XX | TennoHocuTens, npoweawero yepes MMNC B
BbIXOAHOW TOKOBbLIA CUrHAn, MA/(MS/‘-I) unu MA /(1/4)
MapameTp BbipaBHMBaHMSA Npu NpeBbillieHnn G2 Toneko ans KM-5-5, rae
KdGm X .XXXXXX+XX Ha§G1 (}gdGrg = G2/61) pvnp Gy= G1= (Gi+ Gp)/2
npu Go>Gy 1 Go< KAGm-G;
Koy X.XXXXXX+XX KoadhpuumneHT ycuneHms onepaunoHHOro Cwm. npumevaHme 3
ycunutens Ha exoge [NMNC Koy v MAMT cnyxaT anga
n HaCTPOWKM paboTbl AaTymKa NyCTON
IINT X. XXXXKKKX Mopor cpabaTbiBaHMsA AaTymka nycTom Tpy6sl, p p A y
MKB TpyOGbl
Vcnonb3yeTcsa npu BKITHOYEHHOM
lMporpammunpyemoe 3HayeHue Temnepatypbl
txop X.XXXXX-XX porpammupy . patyp pexume «ix-NPOIMP» (cm. Tabnuuy
xonogHon soael, °C n. 11)
Pxmp X . XXXXX-XX ﬂporpalvlympyemcge 3HadeHWe OaBreHus Tonbko gns KM-5-5 n KM-5-6,
xonopaHow sofbl, °C HaudnHasa ¢ Bepcum n/o v 1.60
Pla2 X.XXXXX-XX CMm. npunoxexune M «MeTtoauka
Plal X.XXXXX-xX | KoathduuneHTbl nonnHoma 2-i1 ctenexu onpeaeneHns KoadonuneHToB
rpagyvpOBOYHON KPMBOW AaT4YnMKoB AaBneHus P1 nosiMHOMa rpagympoBOYHbIX KPUBbIX
Plal X.XXXXX-XX panynp P A A panynp P
[ATYMKOB JaBMEHUSA»
P2a2 X.XXXXX-XX
- K WLMEHTLI NONIMHOMA 2- CTENEHN
P2al X.XXXXX-XX oachumume | nonmHoma crene CM. npuMeuatie 5
rpagyvpoOBOYHONM KPMBOW AaTYMKOB faBrneHus P2
P2a0 X.XXXXX-XX
P3a2 X.XXXXX-XX .
KoadhpnumneHTsl nonimHoma 2-i cteneHmn
P3al X.XXXXX-XX | . -
pagyvpOBOYHOM KPMBOW AaT4MKOB AaBneHus P3
P3al0 X.XXXXX-XX
P4a2 X.XXXXX-XX K oo
03(hdMLUMEHTBI MONMHOMA 2- CTENEHMU
Pdal X.XXXXX-XX depmLy . 9 Cwm. npumevaHue 5
rpagyvnpoBOYHON KPMBOW AaTYUKOB AasneHusa P4
P4al X.XXXXX-XX
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[NpodomkeHue mabnuuypsi .12

DBHT X.XXXXX-X

WHankaumsa/BBog BHyTPEHHeEro nametpa

Tpybonpoeoga ans norpyxHoro MP, mm

WHankaumsa/eeog 3¢ ekTMBHON rnyOunHbI

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

ALFA X.XXXXX-XX

ansa Tpybonposogos 60bLIOro

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

KoapdpuumeHnTa o (cm. MNpumevarue 4)

MP-63)
X . XXXXK XX WHavkaumsa/seog AnameTpa NorpyxHoro Aaryvka
CKOpPOCTU, MM
% . XXXXK—XK MHamnkaumsa/sBBog peanbHON rybuHbI NOrpy>KeHns
AaTyuKa CKOpoCTU, MM
Bxoa B MeH0 pefakTMpoBaHUs BCex napameTpoB c .02
TAPAMETPH IIIIC MMC no Homepy napameTpa. Bepcumn 2.02 BO BCcex Mogensx
kpome KM-5-1
OTo6paxeHne «ycnosHoro» (n3mepsiemoro MrNC
X HAHXAHX unm ‘-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 BbIWwe

MpnmeyaHunsn

1— «[aTumk nycto Tpybbl» — 3TO AONONHUTENbHAsS PYHKLUS N3MEPUTENBHO-BBIYUCIMTENBHOMO Grioka
TC w MNMNC, wcnonb3ywlaa 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
Kun1 =0 A2, B2 aBnsaTCA MMMNYJIbCHBIM BbIXOLAOM.

3 — «[AMT» — nopor cpabaTbiBaHMA AaTyMKka NycTon TPyObl, BbIpaXKEHHbLI B MUKPOBOMbTAx Ha BXoade
onepauuvoHHoro ycunutend. [[Ona ctaHgaptHoro wucnonHeHns KM-5 ¢ pgatumkom nycton TpyObl
(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 koaduumeHTa YCUNEHUS 3TOr0 yCUNUTens
no pesucropy obpartHon cesasn (R BeipakeHo B KOm) cniegytowas: Koy = 49,4KOm /R + 1.

4 — ALFA unn o — OTHOLUEHWE cpefHEen CKOPOCTU TEMSIOHOCUTENS B M3MEPUTESNTbHOM CevYeHUn
TpybonpoBoga K fnokanbHOM CKOPOCTU B M3MEPUTENbHOM TOoYke AaTymka ckopoctu (Tonbko ang KM-5 ¢
MP norpyxHoro Tuna gnsi TpybonpoBogoB Gonblioro gnameTpa). Ecnn B noactpoke «HacTtpowka»
sapaTb «ALFA: PACYETHbIV», To KM-5 paccumtaeT o Mo MOMIMHOMY U 3aMEHWUT CTapoe 3HaueHue B
nyHkte «ALFA» Ha paccuuTtaHHoe, ecnu 3agatb «ALFA: KOHCTAHTA», To 6ygeT vcnonb3oBaTbCs
3HayeHue o, 3agaHHoe B nyHKkTe «ALFA».

5 — KoadpdumumeHTtol nonmHomoB ana P3 un P4 BBogdatca kak napametpbl MIMC 37...39 n 44...46
COOTBETCTBEHHO (CM. npunoxenune C) us nogmerio «[MAPAMETPbI IMMNCx.

CTpyKTypa TpeTben CTPOKN MeHr. NoacTpoka «YnpaBreHne aHanM3om owmnboK»

Tabnwuuya MN.13

Bug Ha aucnnee HasHauyeHne MpnmevaHus
AHAJIM3 Glmn:BHKII Bkn/BbIkn peructpauum u peakuum Ha cobbitne G1<G1min BkntoueHune/
BbIKIMOYEHME
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 HanpsbkeHus ¢
(UG > HOPMbI) 3NEKTPOAOB 3NeKTpoMarHuTHbIx MNP
IG HOPMA
(IG > HOPMBbI) KoHTponb ToKa NUTaHus KaTyLuek arekTpoMarHnTHbIX 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 KOTOpoM 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

CTpykTypa TpeTben cTpoku meHro. Noactpoka «KoHdurypaums».

Moa  TepmmHoM  «KoHurypaumsi»  NMoHUMaeTcs  coveTaHue  Bblbopa  TMMOB  (hopMyn
(«3aKkpblTas/oTKpbITasi») ANs pacyéTa KONMYecTBa TEMNOTbl B OCHOBHOM M [OMOSIHATENBHOM TEMMOBbIX
kaHanax TtennocyétumkoB KM-5-6 n Bbibopa pacxogomepa Onsi KOHTpOnsi Maccbl TenmnoHocutens (M2),
BO3BpaLLEHHOro No obpaTHoMy TpyGonpoBOAY OCHOBHOIO TEMMOBOrO KaHana.

Moactpoka «KoHpurypaums» npegHasHadeHa Ans OTOOpaxeHWs Tekywen KoHdwurypauum u Ans
Bblbopa (MeTogoM nepebopa) HoBoW. Bxoa B NOACTPOKY U NPOCMOTP BO3MOXHbIX KOH(pUrypaumii paspeLueH
npu niobom nonoxeHun nepekntoyarens EP B nnatdopme NOAKMNOYEHUsi, U3MEHEHME KOHdUrypaumm —
TONbLKO MpU BKNtoYeHHOM (B nonoxeHun «ON»). Nepebop KoHUrypaumm — HaxaTtue KnaBull «—» N <.
BbiGop 1 BbIxO4 C coxpaHeHMeM — KoMaHAa «BBoa», nmpu 3aToM Ha Aucnnee B TeudeHve 2,5 cekyH
nHanumpyeTcs coobwenne «KOH®. MSMEHEHA». Bbixog 6e3 coxpaHeHuss — komaHga «OTmeHay, npu
3TOM Ha gucnnee B TeveHue 2,5 ¢ niguumpyetcs cooblieHne «KOH®. HE MUSMEHEHAN.

Tab6bnuuya MN.15

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

~

O6o3HauyeHus:

Qa3 — TennoBas aHeprus, OTNyLWeHHas B CUCTEMY TENNonoTpebneHnsa oTKpbITOro (0) MM 3akpbIToro (3)
TUNA W BbIMUCIIEHHAsA MO MOKAa3aHWsIM OCHOBHbIX (3MEKTPOMArHUTHOMY) KaHarnoB W3MepeHus pacxoga
(ocHOBHas cuctemMa TennocHabxXeHus);

Qu — Tennosas aHeprus, oTnyweHHas Ha [BC c uupkynauven (u) wnmn 6e3 umpkynaumm (T —
«TYMMKOBOrO» TWNa) 1 BblYMCIIEHHAs MO NOKa3aHWsAM AOMOSHUTENbHBLIX (MMMNYIbCHBIX) KaHanoB N3MepeHus
pacxoaa;

OO6p — KaHan u3MepeHus pacxoda Ans KOHTPOMs Macchl TennoHocutenss M2, Bo3BpallE€HHOro no
obpaTHOoMy TpybGONpoOBOAY OCHOBHOW CUCTEMBI TEMMOCHAOXEHNS;
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NMPUIIOXXEHUE P

(pekomeHdyemoe)

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

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

[Ona Bxoga B npocmoTtp napameTpoB [MNMC Heobxoammo, Haxoasack B nyHkTe «[MAPAMETPBI MMNCy,
HaxaTb «BBog». MNpu atom npoucxoamT 3anpoc n3 MIMNC napametpa Ne 32 n BbiBoA ero Ha akpaH KM-5.
CooTBeTCTBME HOMEPOB NapamMeTPOB MX HAa3HAYEHMIO MPUBELAEHO HKE B Tabnuue.

Mocne BbiBoga napameTpa 32 Ha 3KpaH MOXHO MpocMaTpuBaTb Apyrve napamMeTpbl, ABUrasicb
Mo BO3pacTaHuio Unn yobiBaHUIO HOMEPOB, HaXnmasi, COOTBETCTBEHHO, CTPENKM BNPaBO vnu Bneeo. Hanas
HY>KHbI NapamMeTp, MOXHO BONTU B PEXNM €ro peakTMpoBaHus (Npy yCIoBMU BKITHOYEHHOTO Ha nnaTtdgopme
MMNC nepekntoyatens paspeLleHnst), HaxaB codeTaHne knaeuw «Beoa». PegakTtupoBaHve napameTpoB C
Homepamu 32 1 Bbllle NPOM3BOAMTCSH aHanorM4yHo pedaktupoBaHuio napameTtpoB KM-5 B cooTBeTcTBUM C
n.3.4. PepaktnpoBaHne GanToBbiXx nNapameTpoB ¢ Homepamu oT 0 go 31, npousBOAMTCS aHarornyHo,
OTNMYMe COCTOUT B NPEeACTaBNEeHNN YMcna — OHO OTOBpaxaeTcs B Buae Tpex umdp, BbipaxaloLwmx ynucna ot
0 po 255. [ina pepaktupoBaHusa 6uTOBLIX NapameTpoB 2, 29 n 30, npeactaBneHHbIx 6antamu, Heobxoanmo
BOCMONb30BATLCHA AOMONHUTENbHLIMU Tabnuuammn npunoxernus C, onvcbiBalOWMMN BeC Kaxgoro buta B
banTe.

MpumeyaHune — bonbwmHcTBO napameTtpoB [MMNC B paboTe He y4yacTBYKOT: 3TO OTHOCUTCH,
HanpuMmep, KO BCEM rpPaHW4YHbIM W [OroBOPHbIM 3HaydeHusMm, T.kK. [MNC pgenaet Tonbko M3MepeHus
PU3NYeckMx BenuUMH, a ux aHanuns npouncxoant B KM-5. B INMINC nmetoT 3HayveHne 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 gna KM-5-5
2 1 (192 cM.6uTbl |BanT BkNtoYeHMs dnaroB oLMBOK
3-28 | 1 |255 Peseps 6anToBLIX NapameTpoB
29 | 110 cM.buTbl |(dnaru 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 Temnepatyp dt
33 | 4 |9 P1gH HwxHee goroBopHoe 3HadeHue 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 KoachcpuLMeHT nonmHoMa rpagyvpoBky JaTtyvka gaenexust P1
38 | 4 |50.9858 |P1a1 KoatbpuLMeHT nonmHoMa rpafyvpoBKM JaTtuvka gasneHus P1
39 | 4 |-4.07886 |P1a0 KoadhdmLMEHT nonmMHoMa rpagyvpoBKu AaTyvka aasnenus P1
40 | 4 |5 P2oH HwxHee goroBopHoe 3HaveHue gaBnenuns P2
41 4 |5 P2pnB BepxHee goroBopHoe 3HayYeHue gaesneHuna P2
42 | 4 |-0.9 P2mn HwkHui npegen nasnexns P2
43 | 4 |20 P2mx BepxHun npegen paesneHns P2
44 | 4 10 P2a2 KoadhduumeHT nonnHoma rpaayvpoBKu AaTymka aasnexHus P2
45 | 4 |50.9858  |P2a1 KoadhpuumMeHT nonmHoma rpagyvpoBKky AaTyvka gasneHus P2
46 | 4 |-4.07886 |P2a0 KoachcpuumMeHT nonmHoma rpagyvpoBk/ AaTyvka gasneHvs P2
47 | 4 |5 P3aH HwxHee goroBopHoe 3HayeHve gasneHus 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 KoatbpuLmeHT nonmHoMa rpafyvpoBKy Jatymka aasnexus P3
52 | 4 |50.9858 P3al KoadhdmLMEHT nonvHoMa rpagynpoBku aatyvka aasnequs P3
53 | 4 |-4.07886 |P3a0 KoadhduumeHT nonnHoma rpagyvpoBKuU gaTyvka aasnexus P3
54 | 4 |20 t1aH HwxHee noroBopHoe 3HadeHue TemnepaTtypsbl t1
55 | 4 160 t1aB BepxHee noroBopHoe 3HauyeHne Temnepatypsl t1
56 | 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 t3oH HwxHee goroBopHoe 3HadeHue TemnepaTtypsbl t3
63 | 4 160 t3a8 BepxHee goroBopHoe 3HayeHue Temnepatypsbl t3
64 | 4 1 t3mn HwxHuin npegen Temnepatypsbl t3
65 | 4 160 t3mx BepxHun npegen temnepatypsbl t3
66 | 4 |0 G1aH HwxHee goroBopHoe 3HayeHue pacxoga G1
67 | 4 |0 G1aB BepxHee goroBopHoe 3HayeHue pacxoga G1
68 | 4 (0.1 G1mn  |HwkHun npegen namepexmns 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 nsmepeHust pacxoga G1, B M°/4
71 4 10 G2aH HwkHee goroBopHoe 3Ha4veHune pacxoga G2
72 | 4 |0 G2aB BepxHee goroBopHoe 3Ha4yeHune pacxopa G2
73 | 4 |01 G2mn  |HwkHui npegen namepexus pacxoga G2, B % ot Gv2max
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lNpodomkeHue mabnuuybi

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

75 | 4 |60 G2mx  |BepxHuit npenen nsamepenus pacxoga G2, B M°/4

76 | 4 |1 KRon KannbpoBoyHbIit kK0adhdULIMEHT OMOPHOro peancTopa TepMonpeobpasoBartenein

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

78 | 4 |0.01 KBx1 KoadhpmumMeHT nepecyeTa NepBoro NMMynbCHOTO BXOAa B 06bEM, M /UM

79 | 4|0 Ku1 KoadpdpmumeHT nepecyeta o6bEma TennoHocuTens, npoweaLero Yepes KM 8
BbIXOOQHOW MMMYIbCHBIA 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 Bogbl, °C

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

83 | 4 |13.6 Koy KoachpuLMeHT ycuneHnsi onepaumnoHHoro yeunutens Ha Bxoge MMNC

84 | 4 |150 MAanT  [Mopor cpabaTbiBaHUA gaTymka Nycton Tpybsl, MKB

85 | 4 1 t4oH HwxHee goroBopHoe 3HadeHne TemnepaTtypsbl t4

86 | 4 150 t40B BepxHee goroBopHoe 3HayeHue Temnepartypsl t4

87 | 4 1 t4mn HwxHuii npenen TemnepaTtypsl t4

88 | 4 150 t4mx BepxHun npegen temnepartypsl t4

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

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

91 4 |5 P4pH HwxHee goroBopHoe 3HaveHue fasnenuns P4

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

93 | 4 |-0.9 P4mn HwxHuii npepen gaesnenus P4

94 | 4 (20 P4mx BepxHun npepen aasnexHus P4

95 | 4 |0 P4a2 KoathpuLIMEHT nonmHoMa rpafyvpoBKY JaTynka aasnexus P4

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

97 | 4 |-4.07886 |P4a0 KoacbdmumeHT nonnHoma rpagyvpoBky AaTyvka gasnexus P4

98 | 4 |5 Pxnp Mporpammupyemoe 3HaveHve faBneHust 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, npoweaLero yepes MNMNcC s
BbIXOHOW MMMYIbCHBIA CUrHan, MM

101 | 4 |0 KT1 KoadbduumeHT 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 MporpamMmu1pyeMoe 3Ha4eHue NIoTHOCTU Bofbl, Kr/m®

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

106 | 4 |45 Y AdpdhekTnBHAA rnyGuHa NOrpyeHUs aaTyumka CKOpoCTH, MM

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

108 | 4 |38 doc [dvnameTp norpy>kHoro gaTynka cKopoctu, Mm

109 | 4 |40 h PeanbHas rmy6uHa norpy>keHus gatyvka CKopocTh, MM

110 4 |0 - Peseps

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 MNINC B BbIXOQHOW TOKOBbIN
curHan, MA/(m°/4) nnu mA /(T/4)

Ky2 Kosqacpmu,meHg nepecyeTa pacxoga TtennoHocuTens, npowepwero Yyepes [NMNC B BbIXOAHOW YaCTOTHbIN
curHan, 'u/(m°/4) nnm Mu/(t/4)

Ne Bec Nms HasHaueHuve 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 eanHNL
(1 — maccoBble Benn4yuHbl, 0 — 06 bEMHbIE BENNMYMHbI)
5 4 ETH dnar ncnonb3oBaHUs NPOrpaMMMpPyeEMOro 3Ha4eHus t xonogHom Boabl

(1 — tx nporpammunpyeTcs, 0 — tx usamepsieTcs)

dnar eguHuny, apxmsauumn M/V (KM-5-6) nnmn 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 oTknioveHnst ocpegHeHust pacxoga (1 — Tekywmii pacxog 6e3 ocpefHeHus
32
RAGE | no 16 cekyHgam, 0 — ocpefHeHuve no 16 cekyHgam)

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

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

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

6N9 Bec Nms HasnaveHuve buta
uta | 6uta
dn. cnocoba pacyéTa NoNpaBoYHOro KoadpduumneHTa 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 — CUHXPOHM3NPOBAHHbLIN CHET MACChl M KONMYeCcTBa TENNoThl)
dnar pexuma namepeHusa Trec B8 KM-5-5
2 4 F_TGV (0 — usmepsiemas mogynem INrcC, 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 | dnar 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 paspeweHus ¢naroB owmbok (napameTp 2)

Ne Bec
HasHaueHwne 6uta

buta | buta

0 1 PaspelueHue dpnara G1<min

1 2 Paspelienune dnara G1<H (HWKHErO KOHTPOSBHOIO 3HAYeHWs)

2 4 PaspelueHune dpnara G2<min

3 8 Paspeluenune dnara G2<H (HWKHErO KOHTPOSBbHOIO 3HAa4YeHWs)

4 16 PaspelweHune dgnara t3<min

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

6 64 Peseps

7 128 | Peseps
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MpumeyaHne — B Tabnmuax GUTOBLIX NMapamMeTpoB yka3aH Bec Guta B 3TOM napameTpe Ans
BbIYMCINEHUS 3HAUYEHWNSI NapPaMeTPOB AN HYXXHOrO COYETaHMS PEXMMOB.
Hanpumep, ecnu HyXeH pexum, ONUCaHHbLIN B MPUBEAEHHON HWXe Tabnuue, TO HEOOGXOOMMO COXWUTb
Beca, OS89 KOTOpbIX 3Ha4yeHne 6uta paBHo 1, T.e. 2 + 4 + 8 + 16 = 30, n 3anmcaTtb NapameTp B TEMSIOCHETUMK
unv B MMNC.

Ne 6uTa Bec Uma HasHauyeHune buta
buta
0 1 F STOP 0 — cyeT BKIHOYEH
1 2 SYST 1 — MaccoBble BENUYMHbI
2 4 F TH 1 — X 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 — 1un npeobpasoBaTtens pacxoga — NOfHONPOXOAHbIN




