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HacTosiee pykoBOACTBO MO 3KCMfyaTauum pacrnpoCTpPaHSeTCa Ha MOMHOMPOXOAHble moandukaumu
Tennocyétumkos KM-5 (KM-5-1...KM-5-7) (panee KM-5), npumeHsiemMbix B cucTemax TennocHabxeHus,
ropsi4ero 1 XxonogHoro BogocHabxeHus ans TpybonpoBoAoB € yCrnoBHbIM npoxoaom He 6ornee DN 300.

PykosoacTteo no akcnnyatauum KM-5 (nanee — PO KM-5) npegHasHavyeHO [AnNd O3HAKOMMEHUS C
yctporictBoM KM-5, OCHOBHbIMKU MpaBunaMu ero MoHTaxa Ha M3MepuTeribHbIX yYacTkax TpybonpoBoaoB M
TEXHUYECKNM 0BCNy>XMBaHMEM NPW SKCMyaTaumMm 1 XpaHeHnm.

Cuctembl TennocHabxeHWs W ropsyero BOAOCHADXKEHVS SABASKOTCA MWCTOYHMKAMM MOBbILLIEHHON
OMacHOCTM, B CBA3NW C 4YeM MOHTax M obcnyxuBaHve KM-5 Ha Takmx obbektax pekomeHayeTcs
OCYLLEeCTBMATE ChneumnanuaMpoBaHHbIM OpraHu3auusaM, VMEeLWUM COOTBETCTBYIOLLYIO paspeLunTernbHYo
AOKyMeHTaumio, a nepconan, obcnyxusawowmn KM-5, gomkeH 6biTb O3HAKOMMEH C MpasBunaMnm  TEXHUKU
©e3onacHocTH, ykazaHHbiMu B PO KM-5.

KM-5 aBngatoTtca nameputensHbeiMu cuctemamum suga NC-1 no NOCT P 8.596. OHn obnagatoT BbICOKON
CTeneHbl0 aBToOMaTM3auMn wusMepeHur, 6onbliMM HabopoM CEePBUCHBLIX (PYHKUMA M  OCYLLECTBRSAT
noapoOHyl0 AMarHoOCTUKY pe3ynbTaToB M3MEpPeHW U napameTpoB COOCTBEHHOro COCTOsIHWUS. BoamoxHa
npakTuyeckn nonHas asTomatusauus obcnyxusaHust KM-5, ons dvero Tpebyetcs BknodeHne KM-5 B
N3MepUTENBHYIO cucTemy 6onee BbICOKOrO YpOBHS BMAA, T.€. Buaa MIC-2 no FOCT P 8.596.

Mepen npoBegeHvemM MoOHTaxa u Hadanom akcnnyatauun KM-5 Heobxoammo nogpobHoe nsyyerne PO
KM-5. K moHTaxy wun cepucHomy obcnyxusaHumio KM-5 pekomeHgyeTcs pgonyckaTb CneunanucTos,
MONyYMBLUMX MOArOTOBKY Ha yyebHow Gase npeanpuUATUS-U3rOTOBUTENS M UMEIOLMX COOTBETCTBYHOLLMN
KBanudurKaLMOHHbIN aTTecTaT unn CBUAETENbLCTBO.

B cBsA3M Cc nocTtosiHHOM paboTol Hag YCOBEPLUEHCTBOBAHMEM MNPOrpaMMHOro obecrnedeHus,
KOHCTPYKUMN 1 TeXHOMOrMm n3rotoBneHmst KM-5 Bo3MOXHbI He3HaunTenbHble otnnymsa ot PQ KM-5, koTopble
He BNUSIOT Ha ero Nonb30BaTenbCKMe CBOMCTBA.
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MepeyeHb NPUHATLIX COKpPaLLEHUM

v 20_02.30- npumep 0603Ha4YeHMs annapaTHO-NMporpaMmMHON BEPCUN TEMNOCYETUMKA. Yucno ao
cMMBona «_» (B npumepe — 15) o6o3HavyaeT HoMep Bepcun annapaTHOM 4YacTu
TennocyéTumka (annapaTHoOM BEPCUN), YACIIO Nocre cMmBona «_» (B npumepe — 02.28) —
HOMep BepCuM Pe3MaeHTHOro NPoOrpaMMHOro obecrnevyeHnss MMKPOKOHTPOINEPOB
(MporpamMHON BEpCUKN) TENSTOCUHETYMKA

TC — TeNNOCYETUUK
nPa — WTaTHbIM NpeobpasoBaTenb pacxona anekTpoMarHuTHeln (coctout ns NP+36)
no — WTaTHbIM NpeobpasoBaTens ob6bvéma MNIMNC-1MM-n12
rne - nepBuYHLIN NpeobpasoBaTens (4aT4mk) pacxoga
nPn - npeobpasoBaTenb 06bEMA C YACTIOMMMYITbCHBIM BbIXO4HBIM CUIHANOM
na - Aatyuk (npeobpasoBaTtenb) AaBneHus
T - TepmonpeobpasoBaTtefib CONPOTMBIEHUS
KTn — KOMMJEKT TepmonpeobpasoBaTesient CoNpoTUBINEHNS
ob — 3EKTPOHHbIN BIoK
BY — Bbl4MCNUTENBHOE YCTPONCTBO
BCT — BOoAsHasa cuctema TennocHabxeHns
BC - ropsiiee BogocHabxeHne
XBC - XonogHoe BofocHabxeHue
lNMepeyeHb NPUHATbLIX 0003HaYeHUN
Q — KONN4eCTBO TENOoThl
W — Tennosasi MOLHOCTb
M — Macca
\Y, — 00BéM
Gm — MaccoBbIN pacxopq
Gv - 00BbEMHBIN pacxoa
t - Temnepartypa
dt, At - pas3HoCTb TeMnepaTtyp
h — QHTanbMMs
p — MAOTHOCTb
P - AaBneHve
Tp — BpeMsi paboTbl Nprbopa (BpemMsi HapaboTkm)

MpumeyvyaHue — [Ona ygobcrea yteHusa uHgopmauun Ha gucnnee KM-5 o6osHauveHns Benu4mH
(napameTpoB) Npu MHAMKALUMW He BcCerga coBnagatoT C ObLEnpPUHATBIMM B HOPMATUBHON N TEXHUYECKOWN
nutepatype. lNpocum obpatutb ocoboe BHMMaHWe Ha TO, YTto B PO KM-5 npumeHstoTca Takue xe
0603HayYeHus, Kak 1 B MeHto Tennocyétymka KM-5.

1 OMUCAHUE N PABOTA KM-5 U EFO COCTABHbIX YACTEN

1.1 OnucaHue u padota KM-5
1.1.1 HasHa4yeHmue

Tennocyétumkn KM-5 npegHasHadeHbl ANst M3MEPEHUMN U y4yé€Ta TENNOBOW 3HEprum, oObEMHOIO U
MaccoBOro pacxoga, ob6bémMa, Maccbl U NapaMeTpoB TEMMOHOCUTENST B OTKPbITbIX, 3aKPbITbIX U TYMUKOBbIX
BOASAHLIX cucTemax TennocHabxeHus (aanee cootsetctBeHHo OBCT, 3BCT u TBCT), a Takke B cucteMax
UMPKYMSALUVMOHHOTO X TYMMKOBOIO FOPSYEro M XOJI0OO4HOro BogocHabxeHus (ganee BC wn XBC
COOTBETCTBEHHO).

O6nactb npumeHeHnss KM-5: KOMMepYeckMn U  TEXHONOrMYECKUA  Y4€T, OUCMETYEPCKUHN,
TEXHOSOMMYECKUA N TEXHUYECKMI KOHTPOSb Ha WUCTOYHMKAX TEMNSIOBOW 3HEprMm u y notpebutenen ans
TpybonpoBoAOB, BHYTPEHHUIN ANaMeTp KOTopbiX He 6ornee 300 MM.

1.1.2 TexHuYecKue XxapakKTepUCTUKU

1.1.2.1 Onsa npoBepenus uamepenunn 8 OBCT, 3BCT, TBCT, nmetowmnx TpybonpoBoabl C YCNOBHbLIM
npoxogom He 6oree DN 300, NpUMEHSIIOTCS CEMb MOJTHONPOXOAHbIX Mogudukaumni: KM-5-1... KM-5-7,
BbINOMHEHHbIX Ha ocHoBe [P3.
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Tennocyétunkn KM-5-1 n KM-5-2 npegHasHayeHbl ONd y4yéTa M KOHTPOns TennonoTtpebrnenuns B
cuctemax 3akpbitoro Tuna, KM-5-3, KM-5-4, KM-5-7, KM-5-5 — gnsa y4éta n koHTpons Tennonotpebnexus B
cuctemax OTKpbITOro Tuna. KM-5-6 — yHuBepcanbHbIn (KOHUryprupyembiii) npubop, npegHa3HavyeHHbI
ONd y4éTa M KOHTPONSA TennonoTpebrneHnst Kak B CUCTEMax 3aKpbITOro, Tak U B CUCTEMax OTKPbITOro Tvna,
Unn B ABYyX HE3aBUCUMbIX CUCTEMAXxX TennonoTpebneHuns pas3nuyHoro Tuna. Komnnekrauus Bbilwe yKasaHHbIX
moaudpmkaumn KM-5 npusegeHa B Tabnuue 6.

MpumeyaHuns

1 B npexHux msgaHusax «PykoBogcTBa no akcnnyaTaumu. TennocCYETUYMK INEKTPOMarHUTHbIn KM-5»

ncnornb3oBanucb TepMuHbl «moayrnb KM» n «mogynb MMNC». B paHHom P3 KM-5 B cooTBeTCTBMM C

onucaHuem Tuna cpeacTts nsmepeHun nof «mogynem KM» noHumaetca komnnektauma «MP3» ¢ BY,

nog tepmuHom «moaynb MIMC» - komnnektauusa «MNP3» 6e3 BY.

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

npeobpa3soBaTtenen (4aT4YMKOB) pacxofa aneKTpomMarHUTHbIX [P 1 anekTpoHHbIX 6nokos Ob.

2 B cxemax BKMIOYEHUS] TENJIOCYETYMKOB U UX MOCTPOYHOU CTPYKType MEHIO AN COXpaHeHusi

npeemMCcTBEeHHOCTU NOHATMW ocTtaBneH TepmuH MMNC, noa kotopbim nogpasymeBaetca NP3 B

COBpPEeMEeHHOM MOHMMaHUM.

KM-5 obecneunBaloT oTobpaxeHne nameputenbHon nHGopMaLmMm 1n napameTpoB CBOEro COCTOAHMS Ha
aucnnee BblMUCIUTENBHOMO YyCTponcTBa, NMbo Ha Ancnnee BCNOMOraTenbHOro KOMMOHeHTa NnepudepunHoro
ycTponcTtea) — agantepa nepudepum All-5.

Ha andasutHo-LMdpoBOM ancnnee BY nHanumpyoTca cneayowime AaHHbIe:

Tennosagd aHeprus Q, Nkan n MBTe4 gna ogHon unm aByx (Q, Q2) TennoBbIX CUCTEM;

06béM V, M® 1 mMacca M, T TenroHocuTensi B NOAAlOLWEM W/wmu obpaTHOM (MOAMMUTOYHOM)
TpybonpoBozae;

06béM V, M, Tekyllee 3HadeHue oObEMHOro pacxoga Gv, My B TpybonpoBoage, Ha KOTOpbIN
yCTaHoBMeH AononHuTensHein MNPU.

MpumeyaHune— Macca M, (T) n maccoBbin pacxog Gm, (T/4) TeNNOHOCUTENS, NPOLLEALLEro Yyepes
OOMONHUTENbHBIN nNpeobpasoBaTens 06béma C UMNYNbCHLIM BbLIXOAOM, OMNPeAenseTcs B TennocyéTymke
moandmkauum KM-5-6. INpn 3TOM NNOTHOCTb BbIYUCIISIETCA MO U3MEPEHHOW TemnepaType TENOHOCUTENs —
t3. Ans cnydas yctaHoBku NPU Ha nognutoyHom TpybonpoBode B 3aKpbITOM cucteme TennonotpebneHus
(mogudmkauma KM-5-1; KM-5-2), HaumHasa ¢ nporpammMHon Bepcun V.2.24, BO3MOXHO onpeaeneHve macchbl
noanuTKK. MNMNOTHOCTb TEMNMOHOCUTENS NPU onpegeneHun Macchl BbIYMCHSETCH No TeMmneparype to;

TekylMe 3HauveHus obbémHoro Gv, M’/4 M MaccoBoro Gm, T/4  pacxofja TennoHoCUTens
B nogatoiem n/mnm obpatHom (NognMTovHoMm) TpyOGonpoBOAE;

Tennosas mowHocTb W, 'kan/y n MBT;

TemnepaTypbl TennoHocuTens B nogatowem tl, °C  obpatHom t2, °C 1 nognutovHom tx, °C
TpybonpoBogax u B TpybonpoBogax, Ha KOTOpble YCTAaHOBMNEH AOMNOMHUTENbHbIA TI1 MM KoMnnekT
TIT,

pasHocTb Temnepatyp At, °C B nogawwem u obpaTHoM TpybGonpoBodax M B TpybonpoBoaax,
Ha KOTOpble YCTaHOBMEH [OOMOSNTHUTENbHbIN KOMNNEKT TT1;

Bpems HapaboTku Tennoc4étymka Tp, u;

OaBreHne B TpybonpoBogax, Ha koTopble ycTaHoBneHsl [N (oT gByx po udetolpéx M, B
3aBucuMMocCTy oT Mmoandukauum KM-5), krc/cm? *u MMa;

TemnepaTypa okpyxawuero sosgyxa ta, °C (npu komnnektosaHuu TC gononHutensHbiM TI1) u
TemnepaTypa BHyTpu nameputensHoro 6noka tn, °C;

TeKylime aata u Bpems;

nHdopmaums o mogndukaLmm cHETYMKA, €ro HaCTPOEYHbIX NapaMeTpax n COCTOSHMM npubopa.

* BennunMHa M3MEpPEHHOro OaBneHuss B Krc/cmM?2 — TexHudeckas atmocdepa. Ob6o3HayeHne Ha
andasuTHO-UMcposom Tabno, aTm.

1.1.2.2 UHdopmaLms, ykazaHHas B n1.1.1.2.2, moxeT nepefasaTbca No uHtepdency RS-485.

1.1.2.3 KM-5 obecneunBatoT no 3akady npeobpasoBaHMe 3HaA4YeHU OO6BLEMHOro pacxoga (06bEMA)
B CTaHAapTHble BbIXOAHbIE cuUrHambl: TokoBble (OT 4 Ao 20 MA) n/vnn yactoTtHble (oT 10 go 5000 lu) ¢
MoMOLLbI aBTOHOMHbIX 61okoB ATHUB (ATYPB), nprcoeanHAeMbIX K BbIYMUCIIMTENBHOMY YCTPOWUCTBY.

1.1.2.4 KM-5 obecneunBaloT apxmBMpoBaHNE B 3HeproHe3aBucumMon namatn (EEPROM) no kaxgomy
ob6cnyxnBaemomy Tpybonposoay U CyMMapHO Mo BceM TpybonpoBoaam creayowen nHdopmaumm:

noYacoBOW, MOCYTOYHOW W MOMECAYHOW TENNOBON 3JHEprum u BpeMeHn paboTbl (HapacTalowum
NTOrom), NOrodOBOW TENMOBOW 3Heprumn (3a kaxabln rod) Ans ogHown unu asyx (Q, Q2) TennosbixX
cuUCTEeM U BpemeHu paboThbl (3a Kaxablv roa);
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e CpedHevyacoBbIX, CPEAHECYTOYHbIX, CPEAHEMECHAYHBIX U CPeaHEeroqoBbIX 3HAYEHWI TemnepaTypbl 1
OaBrneHnst TeNJSIOHOCUTENS B Nofatowem 1 obpatHom (NnognutoyHoMm) TpybonpoBogax, TemnepaTypbl
B TpybonpoBogax, Ha KOTOpble ycTaHoBNeH pgononHutenbHein TIT nnn KT (apxuBupyroTcs
CpeadHEB3BELUEHHbIE MO Macce 3HayeHus TemnepaTyp 3a COOTBETCTBYHWOLUMA nepuon), U
TemnepaTypbl HAPY>KHOrO BO34yXa;

e M0YACOBbIX, MOCYTOYHbIX, MOMECAYHbIX 1 NOrOAOBbLIX 3HAYEHNI 0OBbEMa (HapacTaloLWmMm NTOroM);

e MO4YacoBOro, MOCYTOYHOIO U MOMECAYHOro o6bEMa M Macchl (HapacTawLwmM UTOroMm), NOrogoBOro
00bEMa 1 Macchl (3a Kaxaplvi rof) TENNIOHOCUTENS, NPOLLEALLEro Yepes nogatwLmi u/mnm obpaTtHbin
(mognuToYHbIN) TpybonpoBoa M Yepes3 TpybonpoBOAbl, HA KOTOPbIE YCTAHOBMEHbLI AOMONTHUTESNbHbIE
MP3 n/vnn MO;

e CpeaHevyacoBblX, CPeaHECYTOUHbIX, CPeAHEMECAYHbIX U CpeaHerofoBblX 3HaA4YeHUN TemnepaTypbl
Hapy>XHOro BO34yXxa;

e uHdpopmaumm 06 OWMOOYHBLIX CUTYyaUMsX MPU U3MEPEHUAX W Pa3fUYHbIX HELWTaTHbIX COObITUSIX,
BO3HMKAIOLLMX B Mpouecce akcnnyatauumn KM-5.

1.1.2.5 ny6uHa apxuBoB B KM-5 cocTtaBnsieT He MeHee:

42 gHen — Ans Nno4acoBOro apxmBa;

12 mecsaueB — ANg NOCYTOYHOIO apXuBa;

5 net — ang nomecs4Horo apxuBea;

32 roga — Ans NorogoBOro apxuea;

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

1.1.2.6 3anucb BO BCe apxvBbl OpraHM3oBaHa MO 3aMKHYTOMY KOMbLy — MOCMe 3anofiHeHWs Bceu
rnybuHbl apxvBa HOBasi 3anucb OyadeT BhINOSIHEHA HA MECTO CaMOl MePBOM 3anucu B apxuBe, criegyrollas

HOBasi Ha MecTO BTOpPOM 3anucu 1 Tak ganee.

1.1.2.7 lpn OTKNIOYEHUN CETEBOr0 nMNUTaHMs Bce apxuBbl pfAaHHblx KM-5 coxpaHaTcs B
3HEpProHe3aBMCMMON NaMsTn He meHee 10 nerT.

1.1.2.8 B cny4ae komnnektoBaHuss TC 6riokamm 6ecnepeboiHOro NUTaHnss Npu pa3oBOM OTKMOYEHUU
ceteBoro nutanma TC wmoamdukauum  KM-5-1 npogomkatoT paboTy B TedyeHue 24 4aco, a TC
moaudbukaumm KM-5-2, KM-5-3, KM-5-4, KM-5-5 n KM-5-6 B TeyeHue 14 4acoB. Bpemss nonHoro
BOCCTaHOBJIEHMS 3apsaa akkyMynaTopHOM 6aTapen — 12 yacos.

1.1.29 ExerogHo, 1 aHBapsa B 00 4 00 muH 00 € Mnun Npy NEPBOM BKITHOYEHUN TENNOCHETYMKA B HOBOM
rogy, ecnv KM-5 Gbin BbIKNIOYEH 4O HACTYMNNEHNss HOBOro rofa, nokasaHus MHTErpaTopoB 3anOMUHAKOTCH B
nocnegHen CTpoke nNorogoBon 6asbl JaHHbLIX M OTOOpaXalTCs B MEHIO B BUAE NOKa3aHWi 3a UCTEKLLMIA rog,
Qr, Mr, Vr u Tpr. lNocne 3aToro nokasaHusi wHTerpatopoB oOHynsawTca. OOHyneHve uckn4aet
nepenonHeHne nokasaHuin MHTErpaTopos.

Mpu nonyyeHMn pacneyvyaTok MO4YaCOBbIX, MOCYTOYHbIX W APYrMX BELOMOCTEN Yy4yéTa MnapameTpoB
TennonoTpebneHns ¢ nomolwbio agantepa nepudepun All-5 wnm KomnbioTepa, Yka3aHHOE Bbllle
OBHyNEeHVe MHTErpaTopoB YYNTbIBAETCA aBTOMATUYECKMU.

Mpn py4yHOM pacuyéTe TennonoTpebneHunsa (nyTem cbéma gaHHbix ¢ ancnnesa KM-5) nocne obHyneHus
pacy€T HaKOMMEHHbIX B MHTErpaTopax 3Ha4YeHWi 3a NocrnegHN OTYETHBIN Nepuog AOMKeH Npon3BOaUTHCA
Ha OCHOBaHWW MokasaHui uHTerpatopoB Q, M, V n Tp ¢ yuyétom Qr, Mr, Vr n Tpr. Hanpumep, ecnn TC
paboTan HenpepbIiBHO 1 TpebyeTca onpeaenuTb TEMMOBYK SHEPrN0, HAKOMMEHHYO 3a Mecsl ¢ 10 gekabps
npegblaywero roga no 10 sHBapsa Tekywlero roga, Heobxooumo K nokasauuam TC Ha 10 saHBaps Q
(10 aHBaps) npmbaBuTb BeNUUMHY Qr un BblivecTb NokasaHusa TC Ha 10 gekabps:

Qmec = Qr + Q(10 sHBaps) - Q(10 aekabps).
Mpepenbl M3MepeHun OOBLEMHOIrO pacxoda: HWKHUMA (o M BEpXHUM (, Yy wraTtHeix gna KM-5

npeobpasoBatenenn pacxoga NP3 n obvéma [MMC-1I1-M2 B 3aBucumocTn oT DN, a Takke OOBLEMBI,
COOTBETCTBYIOLMNE ogHOMY umnynbcy, ang MNrc-1r-"2 ykasaxs B Tabnuue 1.

Tabnuuya l
OuameTp ycnoBHOro 3ng?HMe . N 3
npoxoaa obbema Mpepensbl MamepeHnn o6 LEMHOro pacxoaa, M°/y
DN ’ Ha Mévlnynbc,
M"/mn HWXXHWW, o BEPXHWUU, 0,
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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MpogomkeHue Tabnuupsl 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

MpumeyvaHns

1B tabnuue 1 3HakoM (p) oTMeYeHO pe3bboBoe MpucoeanHeHMe faTyuMka pacxoga K Tpybonposogy
B OTNn4me oT hnaHLueBoro.
2 [unanas3oHbl M3MEHeHMs1 pacxoda [Anis MNOKynHbiXx npeobpas3oBaTenei obbéma ykasaHbl B UMX
3KCNIyaTaUMOHHBIX JOKYMEHTaX, O4HAKO HavMeHbLUEeE OTHOLIEHMWE (, /(o AOMKHO ObITb HE MeHee 25.

1.1.2.10 lNMpepenbl OOMyCKAaemMoOW OTHOCUTENbHOW MOrPELUHOCTM KaHanoB OOBLEMHOro pacxoga, U
o6béma 5q ANS NONHONPOXOAHBLIX MoAuMMKaLWIA, NO 3aKa3y MOryT HOPMUMPOBAaTLCS OBYMSA Cnocobamu:

1) no FOCT 28723 B 3aBMCUMOCTM OT knaccos NP3, ycTaHOBNEHHbIX pa3paboTymKoM, 1 yKasaHHbIMU B

Tabnuue 2:
Tabnwuuya 2
Mpepensbl Aonyckaemoi OTHOCUTESNBHOWM MOrPELLHOCTM KaHamnoB pacxona u
MNopananasoHsbl .
NaMepeHMii 06béMa Og B 3aBUCKMOCTM OT knaccos NP3
Al Bl C1l D1 C2 D2
400 < g./q < 1000 +1 +2 +5 HopM:SyroTCH +5 He
250 < g4/q = 400 +1 +2 +5 +5 +5 HOpPMMpYtOTCA
150 < g+/q = 250 +1 £2 +35 +35 +5
50 < q,/q < 150 +1 +2 +25 +25 +5 +5
25 < q./q < 50 +1 +1,5 +1,5 +1,5 +3 +3
1<qJ/g9=<25 +1 +1,2 +1,2 +1,2 +25 +25

2) B cooTtBeTCTBUM C TpEOOBaAHMSMU MEXOYHAPOAHbIX CTaHAapTOB B BUAE:!
8q=+ (1 +0,01 g4/g) %, Ho He Bonee * 5 % - ana knacca 1,

8q=* (2 + 0,02 g4/q) %, HO He Bonee * 5 % - Ana knacca 2,
8q= % (3 + 0,05 gy4/q) %, Ho He Bonee * 5 % - Ans knacca 3,

roe q — Tekylee 3HayeHve pacxoaa; gy — BepxXHUi npeaen namepeHun pacxoaa.
1.1.2.11 lMpepgensl gonyckaemMon abCconiOTHON MOrPELUHOCTU M3MEPUTENbHBLIX KaHanoB TemnepaTypbl
B °C c y4€TOM MOrpeLLHOCTM TepmonpeobpasoBaTenei BbIMUCNATCA MO hopMyre
At == (0,35 + 0,0025¢t),
roe t — 3HadeHve namepsieMon TemnepaTtypel.
1.1.2.12 lMNMpepgenbl gonyckaemon OTHOCMTENBbHOW MOrPELUHOCTU KOMMIIEKTOB Tepmonpeobpa3oBaTenen,
npumMmeHsiembix B KM-5 (Tabnuua 7), onpegensoTtcs no gopmyne
O = (0,5 + 3Atmin/At)%,
roe At — vM3mepsieMoe 3HavyeHme pasHOCTU Temnepatyp; Atmin — HaumeHbllee Oonyckaemoe 3HayeHue
n3mepsieMon pasHoOCTM TemnepaTtyp, Bblovpaemow 13 psga: 1, 2, 3 °C.
1.1.2.13 na 3BCT npegenbl 4onyckaeMon OTHOCUTENBbHOW NMOrPELUHOCTU KaHarioB TEMIOBON SHEpPruun
KM-5 B 3aBucumocTu oT knacca, Bbluncnsotcs B cootsetctBum ¢ FTOCT P 51649 wunu TOCT P EH 1434-1
(Mpn nocTaBkax Ha 3KCMOPT) Mo hopmyram, NpMBeAeHHbIM B Tabnumue 3.
Tabnunuya 3

Knacc KM-5 no Mpepenebl gonyckaemMon OTHOCUTENbHOM MNOrpeLLHoCTH

FOCT P 51649

TOCT P EH 1434-1

KaHarna Tennoson aHepruu, %

C 1 8o =*(2+4At;, /At+0.01q, /q)
B 2 5o =%(3+4At,, /At +0.02q, /q)
A 3

o = +(4+4At,, | At+0.05q, /q)

1.1.2.14 lMpepgenbl gonyckaeMon OTHOCUTENbHOW MOrpeLHocTn + & KaHana TernnoBon aHepruu Ans
OBCT onpegenstotes no FOCT P 8.591.

1.1.2.15 NMpepensl gonyckaemMoh OTHOCUTESbHOW MOrpeLlHOCTN U3MEPUTENbHBIX KaHaroB AasrieHus
ans KM-5 Bcex mogudumkaumii cocTaBnsaoT *
NorpeLHoCTN AaT4YMKOB.

2% c y4€TOM MOrpeLlHoCcTM JatymkoB U + 1% 6e3 y4yéta
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1.1.2.16 ﬂpe,qenbl ﬂOHyCKaeMOVI OTHOCUTESTbHON NOrpewHOCT KaHarioB MacCcoBOro pacxoga M Mmacchbl
anda Kaxgoro pr6OI'IpOBOD,a, roe N3MepaArTCcA OaBlieHue n/nnu TeMneparypa cpenbl, BblYUCIIAKOTCA MO

dopmyne
Sy =t |OZ+3°

roe 64 n 6, — npeaenbl AoMyCKaeMbIX OTHOCUTESbHbIX MOrpeLHocTe KaHanos ob6bEMHOro pacxoda g u
NNOTHOCTW Cpeabl P.

MpumeyaHue — lNpu namepeHnsx NNOTHOCTU BOAbI (TEMNNOMUKALNOHHON, rOpAYen U XONOLHOW),
Kak (PyHKUMWM OaBneHus 1 Temnepartypbl, npefensl JonyckaeMon OTHOCUTENbHOM MOrpelHoCcT! KaHarna
nnotHoct = 0,1 % (6e3 yuyéta norpewHocten N4 v TM). Ona MO v KT, npumeHsiembix B coctaBe KM-5,
npegensl AonyckaeMblX MOrpeLUHOCTEN KaHanoB MaccoBOro pacxoja M Macchl U 06bEMHOro pacxoda u
o6béma 0auHaKoBbl.

1.1.2.17 Mpegenbl gonyckaemMon OTHOCUTENBHOM NOrPeLLHOCTM KaHana pasHOCTM Macc TENNOHOCUTENS
B ABYX TpybonpoBoaax (Maccbl OTOOpaHHOIo 13 CeTU TEMITOHOCUTENS) BbIYMCNAOTCA Mo hopmyne
S :51M1_52M2
AM M _ M !
1 2
roe 0;, 0, — 3HaYeHUs1 MOrPELLHOCTEN KaHanoB Macchl paccmaTpmMBaemMon napel Tpybonposogos; M; n M, —
3HaA4YeHUs1 Macc TEenyIoHOCUTENs, NpoLweawmnx Mo paccMaTpvBaemon nape TpybonpoBOA4OB 3a OTHETHLIN
nepuoga.
1.1.2.18 lNpepenbl  gonyckaemMon OTHOCUTENbLHOW MOrPELIHOCTM KaHana U3MepeHus BpeMeHu
HapaboTkn KM-5 cocTtaBnstoT £ 0,05%.
1.1.2.19 lMNMpepenbl OoNycKaeMoOn OTHOCWUTENbHOM MOrPELLUHOCTM KaHanoB pacxoga ¢ bnokamu ATYB
(ATYPB) npeobpa3oBaHMs M3MEPEHHbIX 3HAYeHWA BENMYMH OOBLEMHOro (MaccoBOro) pacxoja B
CTaHOapTHbIE BbIXOOHbIE 3MNEKTPUYECKMe curHanbl (TOKOBbIA WM/ WMKU YacTOTHbIN) O  BbIMUCIAKTCA Kak

O = * (0,2 +|5¢ |), roe + & — npeaensl O0MycKaeMon MOrpeLHOCT COOTBETCTBYIOLMX U3MEPUTENbHBIX
KaHanoB BeNu4MH (NapameTpoB) 6e3 cTaHAapTHOrO 3NIEKTPUYECKOrO BbIXOAaA.
1.1.2.20 lMpegenbl gonyckaeMon abcontoTHOM NOrpeLUHOCTU MMIMYSIbCHOMO BbIXO4a KaHanoB 00béMa ¢
npeobpasoBatenamm obbéma C WUMMNYNbCHbIM Bbixogom (6e3 y4éTta norpewwHocTn npeobpasosaTens
o6béma) * 1 nmnynec.
1.1.2.21 KM-5 MoryT npuvMeHATbCA AN KOMMep4Yeckoro y4éta konuyecTBa W napamMeTpoB
TENIOHOCMTENS U COOTBETCTBYIOT TpebOBaHUAM HOPMaTUBHOIO AOKyMeHTa «[lpaBuna yyéta TensioBow
3Heprum U1 TennoHocuTens» n. 5.2, rge ycTaHaBnuBawTcd TpeboBaHMA K  METPONOrM4eckum
XapakTepucTukam npubopoB y4éTa, KOTopble AOMMKHLI obecnevmBaTb N3MepPEHNE:
e macchl (06bEMA) TEMMOHOCUTENST C OTHOCUMTENBbHOM MOrPELLHOCTLI0 * 2 % B AMana3oHe pacxopa
Boabl oT 4 oo 100 %;
e lABMNEHNs C OTHOCUTENBLHOW MOrpelHoCTbi0 He OGonee = 2%; Temnepatypbl C abGCOMOTHOM
norpeLwHocTeio + (0,6+0,004¢ t), rae t— TemnepaTtypa TEMNOHOCUTENS.
MpumeyvyaHne — BbiNONHEHWe [aHHbLIX YCMOBUW JocTuraetca nyTém komnnektauun KM-5
JaTtyMkaMn  OaBMneHus KU TemnepaTypbl C COOTBETCTBYIOLLUMMU XapaKTEPUCTUKAMU W BbIMOSIHEHMEM
TpeboBaHun HacTosiwero P3 KM-5.

1.1.2.22 Tennoc4yéTumkn obecneumBaroT U3MEPEHNE U HAKOMIIEHME CYMMapHOMW TEMnSIOBOW 3HEeprun B
AnanasoHe M3MeHeHus TemnepaTtypbl TenrnoHocuTens B nogawowem Tpybonposoge ot 20 go 150 °C, B
obpatHom — oT 1 go 150 °C. lNpu BbixoAe TeKyLlero 3HayeHus TemnepaTypbl XOTd Obl B O4HOM w3
TpybonpoBogoB 3a 3TU npegenbl UKCUPYETCs oOwwmnbKa M NpekpallaeTcss HakonmeHne CyMMapHOMn
TENMOBOW 3HEPTNN N MacChbl TEMNOHOCUTENS.

1.1.2.23 Pa3HocTb TemnepaTtyp TEMOHOCUTENSA B Mnogatllem u obpaTtHom TpybonpoBogax oT 1 go
150 °C. [Tlpu BbIxoge pasHOCTM TemnepaTyp 3a YyKasaHHble npedenbl MNpekpawaeTcss  HakonneHue
CYMMapHOro Konu4yecTBa TennoThl U hukcmpyeTcs owmbka.

1.1.2.24 TemnepaTypa BO3ayxa, OKpyxawLlero kKoMrnoHeHTol KM-5, gomkHa HaxoauTbCcs B npegenax,
yKa3aHHbIX B Tabnuue 4.

Tabnuuya 4

,D,OﬂyCKaeMble 3Ha4YeHna TemMmnepartypbl
OKpyXakLlero so3gyxa

KomnoHeHT KM-5

Hatunku pacxoga (CKOpoCTH), 3NeKTPOHHbIE BOKK,

- + + o
BblHYMUCINUTENbHbIE YCTPOUCTBA, OGnoKM NUTaHUs OT+5p0+50°C

1.1.2.25 BnaxHocTb BO3gyxa, OKpyxatowero komnoHeHTbl KM-5, gomxHa HaxoguTbCca B npegenax,
yKasaHHbIX B Tabnuue 5.
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Tabnuuya 5

KomnoHeHT KM-5 3HauYeHnsa BNaXXHOCTM OKPY>KaloLLEero Bo3ayxa

[atumkm pacxona (CKOpOCTH), SNEKTPOHHbIE
GrOKM 1 BbIYMCIIUTESNBHbIE YCTPOWCTBA,
Grokv NTaHus

1.1.2.26KM-5 cooTBeTCTBYIOT cTeneHsaM 3awmTbl IP61, IP65 no FTOCT 14254*.

1.1.2.27 Mo yCTONYMBOCTU M NPOYHOCTM K BO3AENCTBMIO aTMOoccepHoro aaeneHnss KM-5 cooTBeTcTByIOT
rpynne ncnonHexHus P1 no FTOCT 12997.

1.1.2.28 Mo yCTOMYMBOCTM W MNPOYHOCTU K MexaHudeckum Bosgencteusm KM-5 cooTBeTCTBYIOT
BMOPOMNPOYHOMY MCMOSNHEHMIO, rpynnbl ucnonHennsa N3 no FOCT 12997.

1.1.2.29 KM-5 oTHocaTes k rpynne 2 sugy | no FTOCT 27.003: BoccTaHaBNMBaeMblM, PEMOHTUPYEMbBIM,
MHOIOYHKLNOHAaNbHbLIM U3aenusam.

1.1.2.30 Mo ycTom4MBOCTM K BO3AEWCTBUMIO CUMHycoupanbHbix Bubpaumn KM-5 saendwotca
BMOPONPOYHBLIMU B COOTBETCTBMU C rpynnon ncnonHeHms N3 no FTOCT 12997.

1.1.2.31 Jatunkm pacxoda BblOEPXKMBAKOT WCMbITAHME Ha MNPOYHOCTb WM FEPMETUYHOCTb MPOGHbLIM
nasneHnem 2,5 (3,75) Mla.

1.1.2.32 3nekTpuyeckoe ConpoTUBIIEHNE M30MNALUK Lienen anekTpoaos NP oTHocuTenbHO Kopnyca npu
TemnepaType okpyxatowero Bosgyxa (20 + 5) °C n oTHOCUTENBbHOM BNaXHOCTU He Gonee 80% — He MeHee
100 MOwm.

1.1.2.33 3nektpudeckas nsonaums uenen nutaHna KM-5 BbligepxmBaeT B T€YEHUN OOHOW MUHYTbI MpU
TemnepaTtype okpyxawwero Bo3dgyxa (20 +5 )°C u OTHOCUMTENbHOW BRaXxHoOCTM He 6onee 80%
ucnbelTatenbHoe HanpsxeHne 1500 B npakTuyeckn cuHyconaanbHOro nepeMeHHoro Toka yactoron 50 Iy,

1.1.2.34 3nekTpuyeckoe conpoTuBneHne mnsonaumm uenen nutanHns KM-5 oTHocutensHO kopryca npu
TemnepaTtype okpyxatouwlero Bosgyxa (20 + 5) °C u oOTHOCMTENbHOW BrRaXxHOCTM He ©Oonee 80%
He npeBbiwaeTt 40 MOMm.

1.1.2.35 Hopma cpegHeir Hapabotkm KM-5 Ha oTka3 C Y4ETOM TEXHMYECKOTO OOCNyXUBaHUS,
pernameHTUpyemMoro pykoBoACTBOM MO akcnnyataumm — 75000 u.

1.1.2.36 lMonHbIi cpegHuii cpok cnyxobl KM-5 — 12 neT.

1.1.2.37 Mexnosepo4Hbli nHTepBan KM-5 coctaBnseT veTbipe roga.

1.1.2.38 MexnoBepoyHble MHTEpPBanbl CPeacTB U3MEPEHUI YTBEPXKAEHHBIX TUMOB, BXOAALLMX B COCTaB
KM-5, ykasaHbl B onnucaHnsx Tmna aTux cpeacTs U3MepeHni.

* |IP65—no cneunanbHOMY 3akaasy.

80% npu 35 °C, npu 6onee HMU3KNX
Temnepartypax — 6e3 koHAeHcauun Bnaru

1.1.3 CocTaB Tennoc4yéTymka

1.1.3.1 B coctaB KM-5 (Tabnuua 6) BxoasaT wTaTHble npeobpasoBaTenu pacxoga u (Mnun) obbéma,
TepmMmornpeobpasoBateny u (UnM) MX KOMMIEKTbl YTBEPXOEHHbLIX TMNOB (Tabnuua 7) N BbIMUCIUTENbHbIE
ycTponcTea. B coctaBe KM-5 MOryT NnpuMeHsITbCA Takke AaTunKy OaBneHuss u npeobpasosaTtenu obbémMa ¢
UMMYNbCHbIM BbIXOAHBIM CUIrHAmNoM, TWMbl KOTOPbIX yKasaHbl B Tabnvue 7. 3Tn cpeacrsa M3MeEpeHun
NOAKMIOYATCA K 3NEeKTPOHHbLIM Brokam MNP3.

Tabnuuya 6

Hon. cpeacTea
n3mepeHun (LiT.)
NP3 (wr.) KT (wr.) TN (wT.) BM" (w.) MNP
1° - 1

Moaundukaums BasoBbIl cocTas
KM-5

KM-5-1
KM-5-2
KM-5-3
KM-5-4
KM-5-5
KM-5-6
KM-5-7

Ne

[

~loloslwN]e

NN NN N[N -

(SN FENTRY

NN NS

[N FEY PN PN PR I

w|w|w|n]w|v v
=

! Mpu ncnons3osanumn BMNu3B, nnn aHanorMyHbIX.

2 Moandukauma KM-5-1 MOXeT NPUMEHSITLCA Takke U AN U3MEPEHU TENSTOBON SHEPTUN U/WMK KONMYeCcTBa ropsayen
Boabl B TBCT wnn TynukoBbix MBC Ha MCTOYHMKE M y MOTpedOMTENnen TenroBOW SHEPrnu, Y KOTOPbLIX KOMMIEKT
Tepmonpeobpa3oBarenel 3aMmeHsAeTCA OOUHOYHBIM TepMonpeobpa3oBaTenem.
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Tabnwuuya 7

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

lMpeobpasoBatenu obbEMa C
UMMYNbCHLIM CUrHANoOM

KomnnekTbl Tepmonpeobpa3oBaTenei

NNaTUHOBbLIX

TepmonpeoGpasoBaTenu
nnaTVHOBbLIE U OATYMKM
OaBreHust

Owera - P (23463-07)
NMP3M (17858-06)
TOM(24357-08)
BCXa (23649-07)
BClra (23648-07)

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

KTC-B (43096-09)

TNT-1 (14640-05)
TCM-H (38959-08)
TCM-1098 (19099-04)
TCN-P (22557-04)
TC-B-P (43287-09)

BCT (23647-07)

MTK (13673-06)

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

A (23992-02)
A (26818-04)
KopyHg [IN-001 (14446-05)

1.1.3.2 WraTtHble npeobpasoBatenu pacxoga NP3 n o6béma MIMC-1M-U2 cocToAT N3 KOHCTPYKTUBHO
0060Cc0o0neHHbIX NepBUYHBIX NpeobpasoBaTtenen (4aTyMKoB) pacxoda SMEKTPOMAarHUTHBIX U 3NEKTPOHHbIX
6rokos. MMMC-1I1-N2 nmelT YNCNOMMMYMbCHBIA BLIXOOHOW CUrHanm Afs U3MEPEHHbIX 3HavYeHun obbEéma
cpenbl.

1.1.3.3 B coctaB TC Bxogat Takke 6nok nutaHusa (unu asa 6noka nuTaHus), OAMH UNKU ABa KOMNIeKTa
TMN ona namepeHnst pasHocTn TemnepaTyp (nogobpaHHas napa TepmonpeobpasoBaTtenelt ConpoTUBNEHUS
nNnaTMHOBbLIX), PYKOBOACTBO MO 3KCNMyaTauum, nacnopT.

1.1.3.4 To 3akaszy TC moxeT komnnekroBaTbCcs ogHUM [P ¢ MMNynbCHbIM BbLIXOAOM, B TOM 4ucre
MNC-1M-n2, gononuutensHbim TI Ons mn3amepeHWst TemnepaTtypbl TENOHOCUTENSs, AOMOSIHUTENbHbLIM
komnnektom TI1, ogHuMm, [AByMs,, Tpemsa wnM YeTbipbMsi npeobpas3oBaTensmu gasnenHus (M0)
C YHU(PMUMPOBAHHBIM BbIXOAHLIM CUFHANoM MNOCTOsHHOro Toka — 4-20 MA, 0-20 MA wunn 0-5 MA,
TepmonpeobpasoBaTenem CONPOTMBMEHMS ANS  W3MEpeHus  TemnepaTypbl  HapyXHOro  BO34yxa,
npeobpasoBatenem uHtepdenca RS-485 B RS-232 unu AlMNK-5, agantepom nepudepun All-5, mogemom.

1.1.3.5 B coctaB KM-5 no 3aka3y BkntovaloTcsi aBTOHOMHble 6nokn ATUB (ATYPB), npucoeguHsaemble
K BblMMCNUTENbHBIM YCTPOWCTBaM, ANs npeobpasoBaHUs W3MEPEHHbIX 3HaYeHWW BenudMH OBBLEMHOro
(maccoBoro) pacxoga B CTaHAapTHbIE BbIXOOHbIE CUrHanMbI: TOKoBble OT 4 00 20 MA n/unun yactoTHble oT 10
0o 5000 Iu.

1.1.3.6 Mo HopmatuBHOMY [AokymeHTy PMI 29-99 «['CWN OCHOBHble TEPMUHbI W OMNpeaeneHus»,
COBpEMEHHbIe TENMOCUYETUMKY, B TOM yncne n KM-5, onpegensatotcsa kak usmeputenbHble CUCTEMBI, KOTOPbIE
no NOCT P 8.596 oTHocATcs k BMay MC-1, T.e. OHM BbIMYCKAKTCA KaK 3aKOHYEHHbIE U3Oenus U ang ux
YCTAHOBKM Ha MecTe aKcnryatauuMmM [OOCTaTOMHO YKasaHuM, COAepXalluxca B  9SKCMnyaTaunOHHbIX
JOKyMeHTax.

1.1.3.7 B KM-5 B 3aBMCMMOCTX OT KOMMJIEKTALMM BbIOENAKOTCA M3MEpUTENbHbIE KaHanbl (ganee —
kaHanbl). KaHan B KM-5 npepgctaBnser cobori pyHKUMOHANbHO BbIOENEHHYI0 4YacTb, COCTOSILLYK U3
N3MepUTENbHbLIX KOMMOHEHTOB (B TOM 4MCne, CPeACTB WM3MEPEHUN YTBEPXKAEHHbLIX TWUMOB, Tabnuua 7),
CBA3YIOLNX U BbIYUCIIUTENBHBIX KOMMOHEHTOB, KOTOPAsA BbIMOMHAET 3aKOHYEHHYO OYHKLMIO OT BOCMPUSATUSA
n3mepsieMon BennuuHel (MapameTpa) noToka cpeabl 40 NonyyYeHus pesyrnbTata sMepeHui.

MpumevaHne — B KM-5 ana ogHon namepsiemon BenuumHbl (06bEMHBIM pacxon, TemnepaTypa,
haBrneHne n T.4.) QYHKUMOHANbHO MOXET ObiTb BbIOAENEHO HECKONBbKO KaHaroB, MNO3TOMYy A4S
naeHTudmkaumm kaHansl yoobHo nprBA3sbIBaTh K 00CNyXnBaembiM TpybonpoBogam.

1.1.3.8 K npoctbim kaHanam no NOCT P 8.596 B KM-5 oTHOCATCA KaHanbl, peanuaylolme npsvbie
n3MepeHns BenuunH (NapameTpoB) NOTOKa cpeapl:
e 0OOBbEMHOro pacxoga, ¢ npumeHeHuem [MP3 un [MMC-1M-N2, go gByx, Ans TpybonpoBOAOB
OnamMeTpoM YCnoBHOro npoxoaa He 6onee 300 Mwm;
e aBIEHNSA U TeMNepaTypbl NOTOKa N3MepsSieMol cpedbl, No KaxaoMmy TpybonpoBoAy (40 YeTbipéx),
roe yCTaHOBIEHbl AaTYMKM 3TUX NapaMeTpoB, a Takke TeMnepaTypbl HapYXHOro BO3ayXa;
e BpeMeHu HapaboTku KM-5.
1.1.3.9 K cnoxHeiM kaHanam no FOCT P 8.596 B KM-5 oTHOCATCS kaHambl, peanuayoLlme KOCBEHHbIE
N3MEepPEeHNS:
e 06bEMa ang kaxagoro TpybonpoBoaa, Ha KoTopbln yctaHoBneH NP3 unu MO;
® MIIOTHOCTM ANs Kaxgoro TpybonpoBoda, rae YCTaHOBMEHbl AaTYMKU OaBReHUs u/unu Temnepa-
Typbl;
® MACCOBOro pacxofa Afia Kaxgoro TpybonpoBoda, roe M3MepsoTcs OObEMHBIA pacxod, a Takke
OaBneHvne n/vnu TemnepaTypa;
e Macchl Ans Kaxagoro TpybonpoBoaa, rae uamMepseTcs MaccoBbIN pacxon.
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MpumedyaHune — Npu HeobxogumMocTn Kaxabi kaHan KM-5, npocTon nnm cnoXxHblA, MOXET ObITb
pasdenéH Ha CoCTaBHble YacTu (3NeMeHTbl KaHana). OTo AenaeTcs, Hanpumep, Npyv HEBO3MOXHOCTU
NpoBeAEeHNS KOMMNIIEKTHOW MOBEPKM KaHana. Takme cutyaumm pacCMOTPEHbI B JOKYMEHTE «TennoCcyYETUYnKM
KM-5. MeToaunka nosepku. MIN 4218-010-42968951-2010».

1.1.3.10 3nektpudeckue cxembl nogknodeHna KM-5-63 npuseaeHsl B npunoxexHuu H.
1.1.3.11 B coctaB KM-5 no 3akasy mMoryT BKM4aTbCa NnepudepuinHble YCTPOMCTBa (BCOMOoraTenbHble
KoMnoHeHTbl no TOCT P 8.596) 13 yicna cnegyowmx:

e aBTOMAaTM4eckne npeobpasoBatenn uHTepderica AlU-5, paboTatowme 6e3 McCnonb3oBaHUs
creumarnbHbIX KOMaHL YnpasreHUsi CO CTOPOHbI LWUHbI RS-232 komnbioTepa wnu Opyroro
ycTpouncTtea, ocyulectengwowero cease ¢ KM-5. AlNW-5 noseonsoT BapbMpoBaTb CKOPOCTb
nepegaym nHopmMaumm 1 BbINOMHAET PYHKLUMIO pETPAHCIALUN MPOTOKOMNOB (h3NYECKOTO YPOBHS
npu opraHuM3auumn cBsA3W UUPOBLIX YCTPOUCTB C uHTepdencamu RS-485 n Ethernet npwm
HacTpavBaeMmow CKOpoCTu 0BbMeHa;

e NpeobpasoBartenu MHTepderica RS-485/RS-232, obecneunBarowme npeobpasoBaHne BbIXOO4HbIX
curHanos KM-5 B kogax RS-485 B curHanbl uHTepdenca RS-232 BHELIHUX YCTPOUCTB;

e yCcTpONCTBa nepeHoca pdaHHbix YI[, obecneumBatowime KoOMMpoBaHWE [aHHbIX W3 NaMaATv
KM-5 1 nepeHoC aTuX AaHHbIX B MYHKTbI 06paboTky;

e afantepbl nepudepun All-5, asnsawoLimecs yHMBepcarbHbIMU BCoMoraTenbHbIMU KOMNOHEHTaMu1
KM-5 1 BbinonHsiowme cnegywowime cepBucHole GyHkUMM (6e3 BMellaTenbcTBa B MNpOLECC
N3MepPEHN N apxmBHble AaHHble KM-5):

— [ucTaHUuMoHHoe ynpaeneHne KM-5, B ToM uucrne npu ux paboTte B cocTaBe noKasbHbIX
ceTen (byHKLMKN NyfnbTa ANCTAaHLUNOHHOTO YNpaBneHus);

— pacnevaTka apxuBoB KM-5 Ha pasnuyHbie NpuHTEpPDbI (PYHKUUK agantepa nevaru);

— nepepada wuHdopmaumm ot KM-5 n obpaTHo ¢ npeobpasoBaHMeM €€ n3 cTaHgapTa
uHTepderica RS-232 B cTtaHgapT mHTepdenca RS-485 n obpaTHo (pyHKUMM apantepa
CBA3N);

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

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

— MpoBeAeHNe TECTOBbIX MPOBEPOK pyHKuMoHanbHoro coctosHus KM-5, He cBsizaHHbIX C
onpeaeneHneM HopMUpPYEMbIX METPOIIOIMYECKMNX XapaKTEPUCTUK.

1.1.3.12 B coctaB BcrniomoratenbHbiXx KoMnoHeHToB KM-5 BxogaT Takke ONOKM MUTaHUs, KONMMYecTBO
KOTOPbIX 3aBMCUT OT MX TUMa 1 KONMYEeCTBa KOMMOHEHTOB, BXOAALWMX B cocTaB KM-5.

1.1.4 YcTpoucTBO M paboTa Tennoc4YeéTymnKa

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

OOC cHumaeTca AByMsi anekTpodamu, pacrnosioKEHHbIMU OuamMeTparibHO MPOTUBOMOMOXHO B OOHOM
nonepeyHoM ceyeHun TpyObl MepBMYHOrO nNpeobpasoBaTensi 3anognuo ¢ €€ BHYTPEHHEN MOBEPXHOCTHIO.
Cwvrdan ot nepBuYHOro npeobpasoBaTensi IKPaHMPOBAHHLIMU NMPOBOAAMM NOJAETCA Ha BXOZ 3JIEKTPOHHOMO
©noka, obecneyvmBaroLLEro ero ganbHenLwyo 0opaboTky.

PucyHok 1 — lMpuHuun paboTkl nepBnYHOro npeobpasoBarens
(oatuuka) pacxopa anekrpomarHutHoro ([1P)
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MepBnyHbIN NpeobpasoBaTtenb [P ¢ ycTaHOBMNEHHBIM HAa HEM 3MNEKTPOHHbLIM GriokoM MpeacTaBnseT
cobon wTaTHbIN NnpeobpasoBaTtens pacxoga NP3 u (nnn) o6véma MMC-1r-n12 .

Tennocuétumkn KM-5-1 — KM-5-4 wumeloT oAMH WMNYNbCHbIA BXOA4 ANd MOAKMHYEHNUs
OOMOSTHUTENBHOIO CYETYMKa-pacxogomepa C wMMMynbCHbIM BbixogoM (MMPW), a B apxuBax BbligeneHa
ayenka (MHTerpatop Vu) ansa 3anucn obbEmMa TEnnoHOCUMTENSs, NPOLUEALlero vyepes OOMNOMHUTENbHbIN
pacxogomep. HaunHaa c¢ nporpammHon Bepcum v 02.24 perucTpypyeTcsas Macca TennoHOCUTENS,
npoweawero 4yepes MNPU.

Tennocuétumkn Bcex Moaudpmkauumin, HauuMHaa C annapaTHo-nporpaMmmHon Bepcun vOb 01.44,
pacnosHaloT OTCyTCTBME TenrioHocuTensi B MepBUYHOM npeobpasoBaTene pacxoga. OtcyTcTBME
TENNOHOCUTENS] PEMMCTPUPYETCA B apxuBe COObITUIA M uHAMUMpyeTcs Ha Tabno TC B MyHKTE B MEHH
«HanonHeHue Tpyb6». Pacxog 4epe3 [P MOXeT M3MepATbCA Kak B MNPsSIMOM, Tak M B oOpaTHOM
HanpaBreHusx (peBepc NOTOKA).

1.1.5 Moaudumkauum tennocuyétynkos KM-5
Tennocyétuuk mogudukaummn KM-5-1

K BxXoay TC noacoeanHeHa no,u,o6paHHa;| napa niaTtnHoOBbIX T, yCTaHaBlIMBaeMbIX Ha nogarouiem un
O6paTHOM TPYGOI'IpOBO}J,aX CUCTEMBI TENITOCHA0XEHMS.

Tennosas aHeprua Q onpegenserca B COOTBETCTBUM C (hOPMYIIOi

Q=V.p-(h-h,),

rme V — 06bEMm TennoHocuTtens, NpoTeKklero yepes nopawowmin (o6paTHbIN) Tpybonposoa 3a Bpems
HabnogeHns;

L — TMNINOTHOCTb TennoHocutens (ceTesBoW BOAbl), COOTBETCTBYKOLLAA TemnepaTtype TennoHocuTens
B nogawowem (obpaTtHom) TpybonpoBoae, cornacHo FCCC[] 98-86;
hy, h, — ynenbHas sHTanbnus TennoHocuTens (CeTeBON BOAbl), COOTBETCTBEHHO, B MOAAlOLEM W
obpaTtHom TpybonpoBogax, cornacHo FCCC/[l 98-86.

Ona TBCT onpegeneHue TENIOBON 3HEPTUKN OCYLLIECTBNSAETCA B COOTBETCTBMU C POPMYIion

Q:V 'p.(hzgc _hxb’)’

roe V — o6béMm TennoHocuTens, npoTtekiuero Yepes TpyGonposoa TBCT 3a Bpems HabnoaeHus;
p — NNOTHOCTbL, COOTBETCTBYIOLLAsA TeMnepaType TennoHocuTens B Tpybonposoge TBCT;
h.ec, Ny — yoenbHas sHTanbnua Bofdbl, COOTBETCTBEHHO, B TpyBonposoge MBCT v xonodHoM BoAbl,
cornacHo CCC[] 98-86.

OnpepeneHve obbéma maMmepsiemon cpeabl V , npoweawero yepes MNP 3a Bpems HabnogeHus,
OCYLLECTBNSAETCHA B COOTBETCTBUM C hopmynon

V = [G,(z)dr,

rae G, (7) — sHaueHne 06bEMHOMO pacxofa B MOMEHT BpeMeHm 7.

Onpepenexne maccosoro pacxoga Gm(7) n maccel namepsiemon cpeabl M OCyllecTBseTCs B
COOTBETCTBMU C PopMynamu

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

Tennocuyétumnk mogudukaumum KM-5-2

TennocuéTtuuk (1.e. NMP3+BY) ycTaHaBnuBaeTcs Ha nogarowem Tpybonposoge, a NP3 Ha obpaTtHoOM
Tpy6onposoge. Onpepenexvie Tennoson 3aHepr Q B Mogudmkaumm KM-5-2  ocyuiectensieTcs

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

Tennocuétumk (MP3+BY) ycTtaHaBnuBaeTca Ha nogatowiem Tpybonposoge, a [P3 — Ha
noanuTodHoM TpyGonposoge. Onpeaenexune Tennoson aHeprum Q ocyliecTBnsieTca B COOTBETCTBUM C

dopmynom
Q=Vi-p-(h-h)+V,-p,-(hb-h,),

roe uHoekcbl 1 M 2 COOTBETCTBYIOT MogatolieMy U obpaTHomy TpyGonposogam, 1 — MnognuTo4YHOMY
TpybonpoBoay, Xxe — TpyGonpoBoay XOSI0AHON BOAbI, UCMONb3yeMOM Ans NOANUTKU.

Tennocuyétumk moaudukaumm KM-5-4; KM-5-7

Tennocuétuuk (MP3+BY) ycTaHaBnuBaeTcs Ha nogatowem Tpybonposoge, a NP3 — Ha obpaTHOM
Tpy6onposoae. OnpeaeneHve Tennosoi aHeprum Q ocyLuecTBnseTcs B COOTBETCTBUN C (POPMYIION

Q=V,-p-(h-h,)-V,-p,-(h,—h,),

roe uHgekcobl 1 1 2 coOTBETCTBYIOT nogarowiemy u obpatHomy TpybonpoBogam, a x8 — NognuTo4HOMY
TpybonpoBoay XonoaHow BOAbl, UCNOMb3yeMON s NOAMNUTKN.

Tennoc4yétumku mogudmkaumm KM-5-5 n KM-5-6

ANropuTtMbl  BbIMMCIEHNST TENNOBOW 3HEeprum u nogkntoveHne TC moamdukauum  KM-5-5 n KM-5-6
npegcraBneHbl B NpunoxeHun E, nuct 4 n nuct 5.

MporpammHoe obGecrnedeHre TC nos3BonsieT annpoKCUMMpOBaTb TabNMUYHO 3afaHHbIE 3HA4YeHUus
NAOTHOCTU M 3HTanbnuu Boabl cornacHo CCCL 98-86 ¢ OTHOCMTENbHOW MOrpeLUHOCTbI0 He Gonee
+0,05 % B guanasoHe Temnepatyp oT 5 go 200°C wn paBnenmn 1 — 20 krc/cM? n He Gonee + 0,1 %
B AnanasoHe Temnepatyp ot 0 go 4 °C u gasnennn 1 — 20 Krc/cm?.

lMnoTHoCTb BOAblI B Auana3oHe Temnepatyp oT 0 go 200°C cnabo 3aBucuT oOT AasrneHus. [lpwu
thUKCHpoBaHHOM TemnepaTtype (0T 0 go 200 °C) v n3MeHeHun AaBnenust oT 1 Ao 20 Krc/cM? MMOTHOCTb
BOAbl U3MeHsieTcsi He bonee yem Ha *+ 0,1 %. Takum obGpas3om, B crydyae BoAbl YYET [OaBrEeHMUs
NpaKkTUYeCKN He BNUSAET Ha TOYHOCTb ONpPeAeneHnss MacCbl U MaccoBOro pacxoaa.

Ecnu paBneHne He wu3MmepsieTcsi, K BXOOHbIM KNEMMaM KaHana [faBrieHusl pekoMeHgyeTcs
nogcoeamHuts pesnctop R= (1,1 ... 2) kOMm. Npn 3aBOACKMX YCTAHOBKax HacTPOEYHbIX KOI(PULMEHTOB
kaHana aaBneHus (cM. npunoxenue K) ato cooteeTcTBYET (4,8 ... 9) Krc/cM® M3GLITOYHOTO AABNEHNS.

Ecnu kK BbIXOQHBbIM KNemMMam KaHana AaBneHus HMYero He nogkntodeHo, KM-5 nepeigéT Ha HukHee
JOroBopHoe 3HaveHwe PgH (nopgpobHee — cm. nyHkT 3.5.5). MMpu wmsrotoBneHnn KM-5 3HayeHve PaH
yCTaHaBnuBaeTcsi B AnanasoHe 1 ... 9 krc/cm’. BennunHa PoH MoXeT GbiTb U3MEHeHa Nofb3oBaTeniem 13
MeHIo (CM. NyHKT 3.5.5).

1.1.6 Pexunmbl paboTbl TENNOCYETYNKOB

B moagmdumkauusax tennocyétumkoB KM-5-4, KM-5-7, KM-5-5 n KM-5-6 pexumbl paboTbl No3BONAHOT
yunTbiBaTb OCODEHHOCTU W CTPYKTYpY TennonoTtpebrieHnst B OTKPbITbIX CUCTEMax TennocHabXeHus C
Bogopasbopom Ha MBC u3 nogatowiero u/mnn obpaTtHoro Tpybonposoaa. Npu aTom noapasymeBaeTcs, YTO
Ha nopgatwuemM TpybonpoBoae ycTtaHoBneH Tennocyétyuk (MP3+BY), Ha obpaTtHom — P3 (6Ge3 BY)
(ocHOBHbIE KaHamnbl M3MepeHust pacxoga), a Ha Tpybonposoge BC — QOMOMHUTENBbHBLIA Pacxo4oMep
(BOOOCHETUMK) C MMMNYSTbCHBIM BbIXO4OM.

OnucaHue pexxumoe pabomabl

e «OcHoBHOM» (Mnn__«3UMA»). Pabotaitor u [BC, n otonneHne. [logaya TennoHocutens
ocyulecTBnsieTca no npsamon Tpybe, Bo3BpaT — no obpaTHON.

e «JIETO 1». PabotaeT Tonbko BC. lNogaya TennoHocuTensa ocyliecTBhisieTcd no npsmon Tpy6e.
Ob6patHas Tpyba nyctas (IMT), nubo pacxod B HEM paBeH HyrI.

o «JIETO 2». Pabotaer Ttonbko [BC. [Mogava TennoHocutensa ocyuwiecTBnsaetcs 4epes [1PJ
B o6patHoM HanpasneHuu (peeepc). MNMpsmas Tpyda nyctas (MT), nnbo pacxon B HEM PaBEH HYyItO.

e «JIETO 3». Pabotaet Tonbko NBC. MNogaya TennoHocuTens ocywecTBnsieTcs 1 No npsimon Tpybe, n
no obpartHon, npuyem Yepes NP — B HanpaBneHun K noTpeduTento (peeepc).

e «HeT noTtoka». B 3TOM pexume nNpoOUCXOAUT OCTaHOB WHTerpatopoB M, V M Q OCHOBHbIX
(3nekTpomarHuTHbIX) kaHanoB. NHTerpatop Tp He ocTaHaBnNMBaeTCS.

o «HewTatHb». B STOM pexume nNpoOMCXOAMUT OCTaAHOB HaKOMMeHWs BpemeHu paboTbl U
nHTerpatopoB M, V 1 Q OCHOBHbIX (3MEKTPOMarHUTHbIX) KaHaroB.
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PexnMbl «OcHoBHOW» (Unn «3UIMAY), «JIETO 1», «JIETO 2» u «JIETO 3» 3agatoTcsl BPYYHYH U3 MEHI0
TennocyéTtunka. B pexumax «3UMA», «IETO 1», «JIETO 2» u «JIETO 3» uHaukauus pacxoda, Macchbl
n o6bEMa Npom3BoANTCA cornacHo Tabnuue 8.

TennocyéTynkn MoryT pacnosHaBaTb M nepekmodaTecs B pexumbl «3UMA» (KM-5 HepeBepcuBHbBIN),
«JIETO 1», «JIETO 2» n «JIETO 3» aBTOMartmyecku, ecnu u3 MeHw 3agaH pexum «ABTO», oTkniodeHa
owmnbka «G2<Gmin» 1 ecnu ycnosus, onpeaensiolme HoBbI pexum, ansartca 6onee 60 c.

Pexum «3VMMA» (KM-5 peBepcuBHBIN) BO3MOXEH TOMbKO MpU Py4HOM 3agaHuun pexuma «3UMA»
N OTKIIOYEHNM OLIMOKN «G2<Gmin».

Tabnuya 8
MHamnkaumsa B nyHKTax MEHIo
Pexnm
Ycnosue "Gl" | “G2"| “M1 (V1) “M2 (V2)" “t1"] “t2” “t1-t2"
«3MA», G2>Gmin Gl G2 | HapacTtaeT | HapacTaeTt t1 t2 t1-t2
KM-5 G2<Gmin n G2aH =0 G1 0 HapacTaeT | HeusMeHHo | t1 | t2 t1-t2
HEepeBepCUBHLIN|  G2<Gmin n G2aH =0 Gl G20H| HapacTaet HapacTaeT t1 12 t1-t2
G2>Gmin Gl G2 | HapacTaeT | HapacTaeTt t1 t2 t1-t2
«3VIMA>, |G2|<Gminn G2aH =0 | G1 0 HapacTaeT | HeuaMeHHo | t1 | t2 t1-t2
KM-5 . |G2|<Gmin n G2aH =0 | G1 | G24H| HapacTaeT | HapacTtaeT t1 | t2 t1-t2
PEBEPCMBHBIN -G2>Gmin Gl | -G2 | HapactaeT | y6biBaeT | tl1 | t2 t1-t2
«NNETO 1» Gl =0 HapacTaeT| HeusaMeHHo | tl t2 =0
«NIETO 2» G|2_ =0 | HapacTaeT| HeumameHHo | t2 | t2 =0
G1
«JIETO 3» +]- =0 | HapacTaeT| HeusmeHHo | t* | t2 =0
G2|

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

MpnmeyaHunsn

1 t* — cpegHeB3BeLLUEHHOE 3Ha4YeHne Temnepatypsbl t* = (t1eG1l+ t2¢G2)/(G1+G2).

2 B 1abnvue 8 He nokasaHbl cnydvaum, korga G1 BbIxoguT 3a npegensl uamepeHun. OHu nogpobHO
paccmoTpeHbl B PO KM-5, n. «[paBuna 06paboTku namMepeHHOro aHadeHns obbémHoro pacxoga Gvl n
Gv2»,

B Ttabrmmuax 10,11,12 hrec — oaHTanbnus TennoHocuTens, nogatowerocs B cuctemy [BC,
COOTBETCTBYIOWAsA TemnepaTtype trec. Ecnu trBc He MamepsieTcs, TO B 3aBUCUMOCTU OT pexuma paboTbl 1
mogdenn TC pgnsa pacdéTta hrBc B kayecTBe trBC MCMOMb3YOTCH 3HAYEHUs TemnepaTtyp, NpuBeAeHHble B
Tabnuue 9.

Tabnuuya 9
KM-5-5, KM-5-6
Pexum trec trec
namepsercs He usmepsercs
«OCHOBHOW» treC t1
(«3NMA»)
«JIETO 1» trec t1
«JIETO 2» trec t2
«JIETO 3» trec t*

OGpaTnte BHMMaHue, YTO B crny4ae, Korga trec He namepsieTcs, y Tennocyétynkos KM-5-5 n KM-5-6 ¢
Bepcuen n/o 2.0 n Bbile B NyHKTe MeHK «HacTpoinka», «Trec = T1: Bkn (BbIkM)» He06XooMmMo BbiGpaThb
YCTaHOBKY «BKM», a y TennocyétunkoB KM-5-5 n KM-5-6 ¢ Bepcuen n/o Huxke 2.0 Bmecto TI1 trec
Heobxo4MMO NoaKItUNTL peanctop 50-75 Om.
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C Bepcun MO 2.00 goGaBreH pexmMm CUHXPOHWU3aLUK UHTerpaTopoB. NMogpobHoe onucaHue 3Toro
pexuma npuseneHo B npunoxexHmmn U.
Tabnuya 10 — Pexumbl paboTbl Tennocyétymka KM-5-4

Kputepuin nepekniodeHns B
pexume «ABTO»: AnropuTM BblMMCNEHUS TENSIOBOWN MOLLHOCTU B KaHanax
MacCOBbIN pacxof yepes M3MepPEeHUs TENMOBON 3HepPrnm
Pesxum TCnIP3
OcHoBHoON KaHan [ononHutenbHbIN
TC MnP3 W= W, W2
OcHoBHOM G1 G2 G1e(hl -hx) - G2¢(h2-hx) -
Jleto-1 Gl 0 wnn NT G1e(hl -hx) —
Jleto-2 Ownun MT -G2 G2¢( h2-hx) —
Jleto-3 Gl -G2 (G1+ G2)+(h*-hx) —
0 0 =0 -
HeT noToka nr 0 =0 -
CM. npumey. 2 0 nT =0 -
nr* nr* =0 -
. -G1 +G2,0, NT - -
HewTaTHbIN 0T Go — —
Tab6bnuuya 11 — Pexumbl paboTbl TennocyéTymka KM-5-5
Kputepnin nepekntodeHns
B pexume «ABTO»: ANropnT™ BbIYUCNEHNSA TENITOBOWN MOLLHOCTM B KaHanax
MaccoBbIN pacxop yepes n3mepeHna TennoBown aHeprmn
Pexum TCnIP3
TC nea OcHoBHOM kaHan JononHunteneHbIN
W = W5 W2 = WrBc
3MA
(OCHOBHOM) G1 G2 G1e(hl - hx) - G2¢(h2-hx) (G1- G2)+(hrBc-hx)
Jleto-1 G1 Ownun MT = WrBc (G1-0)e(hrec-hx)
Jleto-2 Ownun NT -G2 = WrBC ( 0+ G2)+(hrec-hx)
lleTo-3 Gl -G2 = Wrsc (G1+ G2)+(hrec-hx)
0 0 =0 =0
HeT notoka nrt 0 =0 =0
CM. npumeu. 2 0 nT =0 =0
T nT* =0 =0
y -G1 +G2, 0, NT - -
HewTaTHbIn o nT G - —
Tabnuya 12 — Pexumbl paboTtsl Tennocyétymka KM-5-6
TennoBasi MOLLIHOCTb B KaHanax u3aMepeH1us  TensoBow

MaccosbIt pacxog Yepes:

3Heprum
Pexnm
OcCHOBHOM KaHan [ononHnTenbHLIN
T NP3 W =Ws W2 = Wrsc
OcHoBHOM Gl G2 G1- (hl -hx) - G2-(h2-hx) G3:(hrec-hx)
Jleto-1 G1 Ownun IMT G1.(hl -hx) =W
Jleto-2 O wvnn NT -G2 G2:-( h2-hx) =Ws
JleTo-3 Gl -G2 (G1+ G2)-(h*-hx) =W;s
0 0 =0 =
HeT noToka nT 0 =0 =
CM. npumen. 2 0 nT =0 =
nr* nr+* =0 =
N -G1 +G2, 0, MNT - -
HewTaTtHbIn 0T G2 — —
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MpnmeyvyaHunsn

1 B tabnuuax 10-12 TC BkntodaeT B cebs cneytowwme komnnektyowume: NP3 (1.e. MNP + 3b6) n BY.
20o Bepcum 2.06 npu  OQHOBPEMEHHOM  OOHApYyXEHMM  OTCYTCTBUSA  TEnSIOHOCUTENS
B NpeobpasoBartensix pacxoga KM u NP3 Ttennocyétunkm moamdukaumm KM-5-4, KM-5-7, KM-5-5 un
KM-5-6 nepexogunu B pexum «HewTaTHbin». HauynHasa ¢ Bepcumn 2.07 peakuma Ha ogHOBpeMEHHOe
onycToLleHne TpybonpoBOAOB MOXET HacTpamBaTbCs CaMUM MOMb3oBaTenemM B MeHio «HacTporika»
(TpeTbsa CTpoka MeHI0), B NyHKkTe «[lycT. — HewTaTHbIM (HeT notoka)». B tabnuuax 10-12 nokasaHa
peakuus TennocYETYMKOB Npu HacTponke «IycT. — HeT noTokax.

1.2 OnucaHue cocTaBHbIX YacTen TennoCcYEeTUYMKa
1.2.1 OnucaHwue 3NeKTPOHHOro 6noka

OneKTPOHHbIN BrIoK NpeacTaBnseT co60M NPOMBILLNEHHbLIN KOHTPONNEP C Pe3NAEHTHBIM NPOrpaMMHbIM
obecrneveHnem. 3B KOHCTPYKTMBHO BbINOfIHEH B MbIfIEBNAro3allMLLEHHOM Kopnyce, pasMeLLEHHOM
HenocpeacTBEHHO Ha MepBUYHOM npeobpasoBatene pacxoga*. K 3b nogkniovaetcs oguH MPJ, aea TI,
oguH T ana wu3aMmepeHus TemnepaTypbl OKpyXaloLero BO3gyxa W A0 ABYX AaTYMKOB [OaBMEHUS.
ONEKTPOHHbIM BMOK BLINOMHAET U3MepeHne, oundpPoBKy U NocrneayoLyo o6paboTky BbIXOOHbLIX CUrHaNoB
0aTyYNKOB pacxopa, TeMnepaTtypbl U AaBneHUs TENNOHOCUTENS.

BblumcneHHble napameTpbl TEMMOHOCUTENS MOryT ObiTb NepefaHbl B eauHuLax usmepenus (t/4, klla,
°C ...) Ha nepcoHanbHbii komnbtoTep (MK), nnMbo B MHMOPMaLMOHHYIO ceTb No uHTepdency RS-485.
Ob npegHasHaveH Takke AN QOPMMPOBAHMA MMTAIOLWLEro HanpsbkeHusa KaTylwek Bo30yxaeHus
aneKTpoMarH1THoro npeobpasoBaTens pacxoaa, ctabunmanpoBaHHoro Toka ans Tl v HanpskeHns NuTaHus
AaT4YMKOB AaBMeHus.

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

114 105

105

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

MoaknoyeHne BHELWHUX Lenen nepBuyHbiX TI1, gaBneHus, 6rOKOB NUTaHMA U Ap. OCYLLECTBNSETCH C
NMOMOLLIbIO MNAaTdOPMbl NOAKMIOYEHUS, 3aKPENNEHHOW Ha 3aJHen 4YacTu Kopnyca SMeKkTPoHHOro 6rnoka (cm.
npunoxenne M). Kabenu BHelWwHWX CBsA3eM nonagalT BO BHYTPEHHU OOBEM nnaTdopmbl Yepes
repmeTusnpytoime kabeneHble BBOALI. [poBoaa kabenen nogkniovaloTcs K nnarte nnatgopmMbl C MOMOLLbIO
KNeMMHbIX 32>KMMOB B COOTBETCTBUMN CO CXEMaMU COOTBETCTBYIOLLMX UCMOMNHEHMI (CM. npunoxeHue H).

Ha nnaTte nnatdgopmbl pacnonoxeHbl nepekniodaten SW1 n SW2 Ha yeTblpe HanpaBreHUs Kaxabln.
SW1 nosBonseT ycTaHaBnuMBaTb B norioxeHwe Bkn. unu Bbeikn. nepeknioyatens «EP» ana cHatua
annapaTHOW 3aluThbl 3an1ucu napameTpoB Npubopa Bo BHYTPeHHIO namsats EEPROM, a Takke nogkniovaTb
BHYTPEHHME PE3NCTOPbLI-MMUTATOPBLI NEPBUYHBIX TepMmonpeobpasoBaTenen conpoTmMeneHns T3 1 gaBneHus
P1 n P2. SW2 nossonseTt nogkno4yatb U OTKNoYaTbh TEPMUHATOPLI COrflacoBaHna K fNMHUSAM cBA3n RS-485
Slave Al, B1 n Master A2, B2. lNnata nnatgopmMbl COeQUHAETCH C NNaTon 3NEKTPOHHOro 6110Kka C MOMOLLIbHO
naocKoro wnenda.

[Ona opraHusauum yyéta pacxoga no BTOpoMy TpybonpoBoAy W TEMMOBOro yy4érta B OTKPbITbIX
cuctemMax TennocHabxeHusa y noTpebuTens M Ha MCTOYHMKE TennoTbl NpeaycMoTpeHa moaudumkaums
anekTpoHHoro 6noka, pabotatowwas coemectHo ¢ b TC B pexume npeobpasoBaTterns NepBUYHbIX CUTHaNOB
(MP3). 3aeck NP3 BbINONMHAET n3MepeHne, OLMGPOBKY N NpeaBapuTeNbHY0 06paboTKy curHanoB garymka
pacxofa, 0O ABYX AaTYMKOB [aBreHus U ABYX OAaTYMKOB TemnepaTtypbl TenrnoHocutens. BbluucneHHble
BEMWYMHBLI U cnyxebHble coobueHns (MHdopmaums ob owmbkax, cbosx, HewTaTHbIX CcUTyaumsax u T.n.)
nepepatotcs B b TC no uHtepdpeiicy RS-485.

B tennocuyétumkax KM-5-2, KM-5-3, KM-5-4, KM-5-7 KM-5-5 n KM-5-6 ognH 13 3neKTPOHHbIX GNoKoB
BbINOSTHEH B Moandmkauum MP3.
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* OneKTpoHHbIE BNOKM MOryT HaXOAUTLCA OTAENbHO OT AATYMKOB pacxoda (CKOPOCTU) M COEAMHATLCS C
HUMKM CUTHaNbHbIMK Kabenamu gnnHon Ao 10 m.

1.2.2 Tepmonpeobpa3zoBaTenu conpoTUBNEHUs

1.2.2.1 MNMpumeHsaemble B KM-5 TepmonpeobpasoBaTtenu conpotuBnennss Tl n ux komnnektol KTI1
UMEKT YTBEPXKAEHHbIE TUMbI CPEACTB M3MEPEHUN, YKkadaHHble B Tabnuue 7. Ana KM-5 pekomeHayembin Tun
Tepmonpeobpasosatenen — TC-b, a komnnektos — KTC-b.

1.2.2.2 na koMMmep4yeckoro y4yéta macchl (06béma) TENNOHOCUTENS B COOTBETCTBUM C TpeboBaHMAMU
«[paByn y4éTa TENnoOBOW JHEpPrunM W TenrnoHocuTens» npuMeHstoTca Tonbko TIT kmacca A no
FOCT P 8.625.

1.2.2.3 Ona noBblweHns ypobctBa u  Oe3onacHocT npumeHeHus TI Ha naMepuTenbHbIX
TpybonpoBoAax WMCMNOMb3ylTCS 3alUMTHBIE TUNb3bl, KOHCTPYKLMU KOTOPbIX COOTBETCTBYIOT TpeboBaHUsIM
FOCT P EH 1434.

1.2.2.4 WtaTtHble 3aWmnTHbIE TMNb3bl Ans TI1, npumeHsieMble B cocTaBe KM-5 BkntoyaoTCs B KOMMIEKT
noctaeskn KM-5. NpuMeHeHne HelTaTHbIX MNb3 He peKoOMeHAYeTCS.

1.2.2.5 Heobxogumeble cBegennsa o TepmonpeobpasoBatenen TC-b npuBeneHsl B npunoxexHmnm I

1.2.3 latumku paBneHus

1.2.3.1 TINOTHOCTb U3MEPSEMON XNOKOCTU ¢ nomollbto KM-5, kak npaBuno, o4yeHb crnabo 3aBuUCUT OT
nasnenus. [oaToMy namMepeHve gaBneHns Ans 60NbLUMHCTBA TEXHUYECKNX XUAKOCTEN aKTyanbHO MNyb B
crlyyae ero TEXHOJIOMMYECKOro y4éta, Kak MpaBuiio, He CBS3aHHOIO ¢ 06ecrneyYyeHnemM TOYHOCTU U3MEPEHUI,
Hanpumep, B cucCTeMax Tensno- M BOAOCHabxeHus Ons KoHTpons obecnedvenunss notpebHoro Hanopa. B
coctaB KM-5 npeobpasoBarenu (gatumkun) gaBneHWUst BKITOYAOTCA MO 3akasy, a UX TUMbl BbIOMpatTcs no
Tabnuue 7.

1.2.3.2 MNpn oTCyTCTBUN HEOBXOOUMOCTU BKIIOYEHWS AaTyMKoB AaBneHus B coctas KM-5 pasnexuve
3agaeTcs B BUAE AOrOBOPHbIX KOHCTAHT NO CPEAHMM CTAaTUCTUYECKUM 3HAYEHUAM, NONYyYEHHBIM C MOMOLLbIO
TEXHOMOrMYECKNX CPEACTB U3MEPEHUN UNN UHOUKATOPOB, a@ TAKKE C MOMOLLbIO BKMHOYEHUS MMUTALMOHHBIX
pesncTtopoB P1 u P2 Ha nnaTtdopmMe nogknioveHus.

1.2.4 MapkunpoBKa u nrioméupoBaHue

1.2.4.1 MapknpoBKa TEnnOCYETYMKOB COOTBETCTBYET 4epTexam MpeanpuaTus-u3rotoButend u
FOCT 26828-86.
1.2.4.2 MapkupoBka COXpaHAeTCs B Te4YEHNe BCero cpoka Ccrnyxbbl TENNOCYETYNKOB.
1.2.4.3 Ha kopnyce Tennoc4€Tumnka yKpenneHa nacnopTHas Tabnunyka, Ha KOTOpoW yKa3biBaeTCs:
e TOBapHbIV 3HaK NPeanpuUATUS-U3roTOBUTENS;
¢ nopsagkosbIt Homep NP no cucteme Hymepauumn NpeanpuUsaTUS-U3roToBUTenNs;
¢ ycrioBHoe Aasrnenue (Py), Mla;
e nanasoH Temneparyp, °C;
e riocriefHne ase undpbl roga BbIMycka;
® 3HaK yTBepXaeHusa Tuna cpeacrsa namepeHuin no MNP 50.2.009-94;
e CTpenka, ykasblBaoLasa HarnpasneHne noToka.

Honyckaetcs m3obpaxeHne CTpenky, ykasbliBaloWen HanpaBneHue noToka, HAHOCUTb Ha OTAENbHYH
Tabnnuky, BbINONHATE rpaBMpPOBaHNEM, IMOO NIMTLEM Ha KOpNyce NepBUYHOrO NpeobpasoBaTtens pacxoaa.
1.2.4.4 Ha kopnyce 6noka nutaHus (BIM) ykpenneHa nacnopTHas Tabnuyka, Ha KOTOPOW yka3bliBaeTcs:
e TOBapHbIV 3HaK NPeanpUATUS-U3rOTOBUTENS;
¢ nopsagkosbIt Homep Bl no cncteme Hymepauumn NpeanpUAaTUS-U3roToBUTENS;
e HanpsbkeHue, B, n yactoTa, 'y, Toka NuTaHus;
e ocnegHue ase Lndpbl roga Bbinycka.
1.2.4.5 Ha ynakoBke npukpenneH aprbik, coaepxalliui cnegyowine ceegeHns:
e TOBapHbIV 3HaK NPeAnpUATUS-U3roTOBUTENS;
¢ HaumMeHoBaHWe 1 ycrnoBHoe obo3HaYeHne n3genus.
1.2.4.6 Kopnyc anekTpoHHoro 6n1oka nmeet npyucnocobneHve ansa nnoMompoBaHns U KnemMeHums.
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2 NCNOJIb3OBAHUE MO HA3HAYEHUIO

2.1 9kcnnyaTaunoHHble orpaHn4vyeHmns KM-5
(YcnoBus BbINOSTHEHUA U3MEPEHUN)

2.1.1 YpenbHasa anekTpuyeckasi NPOBOAMMOCTb M3MEPSEMOM cpefpbl B LUTATHOM pexunme AOKHa
HaxoauTbCs B npeaenax oT 10~ 1o 10 Cm/M. Bbixop 3a ykasaHHbIe npefenbl He JONycKaeTCs.

2.1.2 Mpwn akcnnyatauun KM-5 gomkHbl cobnogatbes TpeboBaHMs K MapamMeTpaM OKpyXKaroLlero
BO34yXa, YKa3aHHbIE:

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

Bbixog napameTpoB 3a yka3aHHble AMana3oHbl 3HAYEHWI HE JOMYyCKaeTCs.

2.1.3 N30bbITOYHOE OaBrieHNe M3MepsieMoOV Cpedbl B LUTAaTHOM pexunme [OMMKHO ObiTb He Gonee
1,6 (2,5) MMNa. N'mppasnuyeckue yaapbl He 4ONYCKaKOTCS.

2.1.4 TemnepaTypa uamepsieMon cpefbl B LUTATHOM pexnme gosmkHa bbiTe He 6onee 150 °C.

2.1.5 KM-5 moryT ycTaHaBnMBaTbCA B MeCTax, NoABEPXKEHHbIX BMOpauumn ¢ YactoTon He Gonee 55 My
n amnnutygon He ©Gornee 0,075 MM, 4TO COOTBETCTBYET TMMOBOMY pPas3MELLEHMIO Ha MPOMbILLIIEHHbIX
npegnpustusx. MNMpu NpeBbIWEHUN YKa3aHHbIX 3HAaYeHWW OOMKEeH BBOAUTLCH OOMONHUTENbLHBLIN Kpenéx
NPOGMeMHbIX MECT K MACCUMBHbIM HEMOABWKHBLIM NpeameTam.

2.1.6 Ecnv npu rmgpaBnvMyeckoM yaape NOBpeXgatoTcsl AaTyvku [aBneHus u/vunn Temnepartypbl
(BMecTe ¢ runb3ammn), To OHW noanexat 3ameHe. NoBepka KM-5 B aToM cnydae npoBoAUTCS MO peLUeHnto
Haa30pHbIX OPraHoB.

2.1.7 TpybonpoBogpl C TeNnoHOCMTENEM [OIMkHbI OblTb TENNOM30NMPOBaHbl B COOTBETCTBUU C
TpeboBaHnsimm CH u M 41-03-2003 «Tennosas nsonsums obopyaoBaH1s n TpybonNpoBOaOB».

2.2 NMNoproroska KM-5 kK ncnonb3oBaHuio
2.2.1 Mepbl 6e30nacHOCTU NPU NOAroTOBKE K UCMONb30BaHUIO

Mpun moHTaxe KM-5 Heob6xoaumo BbIMOMHATL criegytowme TpeboBaHus:

2.2.1.1 He ponyckaeTcsa oTcoeauHAaTb nnatgopmy nogknoyeHns KM-5 npu BKIHOYEHHOM MUTaHUN.

2.2.1.2 He pgonyckaetcsi Ha Bcex aTanax pabotbl ¢ KM-5 kacaTbCsl pykamn 3nekTpogoB NepBUYHOIO
npeobpasoBatensa (qaTymka) pacxoga.

2.2.1.3 Tpu npoBeOeHnn 3MNeKTPOCBapOYHbIX paboT KOpMyC AaTyMKka pacxofa Henb3si MPUMEHSITb B
KayecTBe MOHTaXHOro npucnocobnexus. [1na aTux Luenen JomKeH NCNonb30oBaThCs rabapuTHbIN UMUTATOP.

2.2.1.4 3KkpaHbl NUHWM CBA3W JOSPKHbI MOOKMIOYAKTCHA TOMbKO K knemme GnRS nnatdopmbl
NOAKITHOYEHNS N HE UMETb KOHTaKTOB ¢ koprnycom KM-5.

2.2.1.5 OkpaHbl curHanbHbix kabenewn TI1 AOOMKHbI NOAKMOYATLCA TOMbKO K Knemmam «Gnd»
nnaTgopmM NOAKMOYEHNS U HE OOIMKHbI UMETb KOHTAKTOB C MEeTannmMyecknmu getansamu.

2.2.1.6 Knemmy  «Gna» nnatgopmsl NoAKno4eHnsa Henb3A COeINHATb HU C KOPMyCoM,
HW C 3a3eMIeHneMm.

2.2.1.7 Knemma 3asemrneHuss OnokoB nutaHus (Hanpumep, bBIMu-3B) gomkHa ObITb HaOEXHO
coefINHeHa C KIeMMOW 3a3eMMeHNss MOHTaXHOro LwkKada.

2.2.1.8 Henb3sa KOPOTKO 3aMblkaTb BbIXOAHbIE NPOBOA4A CMOHTUPOBAHHbLIX JATYMKOB AaBfeHNd — 3TO
MOXET BbIBECTU UX U3 CTPOS.

2.2.2 NoproToBka Kk MOHTaXy KM-5 u ero coctaBHbIX YacTen.
O6wue TpeboBaHUA

2.2.2.1 KomnoHeHTbl KM-5 npu nony4eHun notpebutenem omkHbl 6biTb pacnakoBaHbl. PacnakoBka
KM-5 npoBogutcs ¢ y4€TOM CrieaytoLmMx pekoMeHaaumi:
® MPOBEPKY COXPaHHOCTU TpaHcnopTHown Tapbl KM-5 HeobxoomMmo npoBecTu cpasy Mo MnonydeHuu,
WHaye BydeT CNoXHO NpeabsBNATb NPETEeH3UN K BO3MOXHbBIM AedekTam, nonyyeHHsim KM-5 npu
TpaHCnopTUpoBaHuu;
® B 3IMHEE BpeMS BCKpbITUE Tapbl MOXHO MPOBOAUTL TOMbKO NOCHE BbIAEPXKKN B TedeHue 24 4acoB
B TENMoMm nomMeLLeHuu;
e [IOCe BCKPbITUS YMakoBKM Heobxoaumo npoBeputb KomnnekTHocTb KM-5 cormacHo nacnopty
n/unun ynakoBOYHOMY FUCTY;
e rocrie MNpOBEPKU KOMMNIEKTHOCTM KOMMOHEHTbI KM-5 AomkHbl ObiTb 0CBOOOXAEHBI OT YNaKoBKN U
NPOTEPTbI CYXMM MrPOCKONUYHBIM MaTepmanom.
2.2.2.2 MNMepen moHTaxkom KM-5 npousBoguTcs npoBepka BO3MOXHOCTU BbINOMHEHUS paboT u
cobnoaeHNst OCHOBHbBIX TPEOOBaHMI MO CReayoLWwmMM NO3NLMSIM:
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e OLleHMBaEeTCH AOCTAaTOYHOCTb CBOOOAHOIO NpoCcTpaHcTBa Hag TpybonpoBoaoM v BOKPYr HEro Ans
MOHTa)a npeobpasoBaTenen pacxona, yuntoiBasa nx rabaputHele pasmepsl (NpunoxexHue B);

e onpegensieTca NPOTSHXKEHHOCTb MPSMOSIMHENHbIX Y4YacTKoB TpybonpoBoda A0 WM nocne mecrta
yctaHoBku NP. Onsa NP3 knaccos TovyHocTM B n C HaMmeHbLlve AnnvHbl NPSAMOSIMHENHbIX Y4aCcTKOB
TpybonpoBoaa [0 AaTyMka pacxoda v nocre A4aT4nkoB pacxoda AOMKHbl ObiTb He MeHee Tpéx DN
n ogHoro DN cooTtBeTcTBEHHO. ECcnn NP3 BbINOMHeHbl No knaccy ToyHoctu A (Tabnuua 3), To B
KOMMMEKT BKIMOYAOTCS WTaTHbIE NPAMONMHENHbIE Yy4acTkn TpybonpoBogoB AnvHow nATe DN v Tpu
DN cootBeTcTBEHHO A0 v nocne lNP. NpagymnpoBka 1 noeepka NP3 npoBoantcsa B cbope ¢ aTumun
y4acTkamu, ¢ nocrnenyoLLen yCTaHOBKOM ux 6e3 AeMoHTaXa Ha MeCcTo aKcnyaTaumm.

3 MOHTAX U PABOTA KM-5

3.1 YcTtaHOBKa TennocYéT4mKka
3.1.1 YctaHOBKa nepBUYHOro npeobpa3soBaTens (gaTtuymka) pacxoga
3.1.1.1 Mpu BbIOOPE MecTa Bpe3kM B TpybonpoBoabl npeobpas3oBaTeneit (4aT4MKOB) pacxoga
HeOoOXOAMMO yunTbIBaTb CreayoLlme OCHOBHble TpeboBaHMA (KpOMe AMNVH NPSAMOSTMHENHbBIX Y4ACTKOB):
e natumkm pacxoga NP3 cnegyeT MOHTMpPOBaTh Ha TPyOONPOBOA: rOPU3OHTArbHBINA, BEPTUKASbHbIN
WUIM HaKIMOHHLIN (HO TONIbKO Ha BOCXOASLLEM Yy4acTKe) Mpu YCIOBUMM, YTO BeCb O0OBEM TpyObI
nepBMYHOro npeobpasoBaTens B paboumnx yCnoBusix 3anosfIHEH N3mepsemMon cpeaon (pUCyHok 3), a
NVHUA 3NEKTPOA0B NepBUYHOro nNpeobpasoBaTens ropusoHTansHa (PUCYHOK 4);
¢ B MecTe ycTaHoBkM NP B TpybonpoBoae He JOIMKEH CKannmBaTbCcs BO3OYX;
® U3MepuTenbHble ceveHus, rae BpesatoTtcsa NP, He JOMMKHbI HAXOOAUTLCA B CaMOW BbICOKOW TOYKe
TpybonpoBoaa, Ha HUCXOASALNX yyYacTkax M BOMM3N OTKPLITOrO KoHua TpybonpoBoga. Ha Takux
yyacTKax [OMyCKaeTCA OCYLeCTBNATb MOHTaX TOMbKO B Cry4yasx, Korga rapaHTupoBaHO
OTCyTCTBME 00pa3oBaHMsA Ny3blpen Bo3ayxa B TpybonpoBoae;
o [P pekomeHOyeTCss MOHTMPOBATb Ha HWXHEM, NMMBO BOCXOAdLEeM y4yacTkax TpybonpoBoaa, rae
HavMeHee BEPOSTHO CKannuBaHWe 3HaYNTENbHbIX N0 06BEMY BO3OYLUHbIX MYy3blpen.
B03MOXHO OTKMOHEHWE OCK 3NEKTPOAOB OT TOPWU3OHTaNbHOW NMHUM B Clyvyae rapaHTUMpPOBaHHOMO
UCKIMNoYeHUs 00pa3oBaHMs Ta3oBOW MNPOCMOWKKM BONM3M 3MeKTpodoB, KOTOpask MOXET MNpensTCTBoBaTb
HopmarbHol paboTe npunbopa.

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

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

BO3MOXHO OTKNOHEHME OCKM 3MEKTPOAOB OT TFOPWU3OHTANbHOW NUHMKM B Criydae rapaHTUPOBaHHOMO
UCKMNoYeHnst o6pa3oBaHMs Ta3oBOW MPOCMOWKKM BONM3M 3neKTpodoB, KOTopas MOXeT MNpensiTCTBoBaTb
HopMarnbHol paboTte npmbopa.

MoHTax nepBryHOro npeobpasoBatens 6ecdnaHLEBON KOHCTPYKLMN MPON3BOANTE C MOMOLLBIO LLMUITEK.
Mpn cnaHueBom nNpucoeguHeHun npeobpasoBaTenert pacxoga draHubl TpybonpoBoooB NpyU MOHTaXe
nepBMYHOro NpeobpasoBaTerns AOMKHbI ObiTb COOCHbLI U NoCKoNapannenbHbl Apyr Apyry.

MakcmMmanbHO [OoMNyCcTUMOE OTKMOHeHWe dnaHueB TpybonpoBoda OT napasnsenbHOCTU He [OOJPKHO
npesbiwatb Lmax - Lmin < 0,5 MM (pncyHok 5).

3aTsHKKy LUNUIEK M raek, Kpensiwmx NepBUYHbIN npeobpasoBaTtenb Ha TpybonpoBoAe, NPOM3BOAUTH
paBHOMEPHO B MOPSAKE, YKa3aHHOM Ha PUCYHKE 6, OCYLLECTBMsSs 3a MEepBblA NPOXO4 3aTsKKY KPYTALMUM
MomeHToM 0,5 Mkp, 3a BTOopou npoxoa — 0,8 Mkp u 3a Tpetui npoxog — 1,0 Mkp.

3HaueHusa Mkp npueefeHbl B Tabnuvue 13.

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

DN200 DN300

PuricyHok 6 — lNopsigok 3aTsKKK raek Npu ycTaHoBKe Npeobpa3soBaTens

Tabnuuya 13

DN MakcumanbHbIR KpYTALLMIA MOMEHT, Mg,
Krc+M Hxm
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 nepBu4YHOro npeobpasoBatens ¢ dnaHuamMmu NPou3BOANTbL C NMOMOLLbI CTaHAAPTHLIX 6onToB
nraek, COOTBETCTBYHWOLMX dnaHuam TpybonpoBoga M nepBuUYHOro npeobpasoBaTtens. PnaHubl
TpybonpoBoaa AomkHbl cooTBeTcTBOBaThL TOCT 12820-80.

OnameTp TpybonpoBoaa fomkeH cootBeTcTBoBaTh DN NepBmyHOro npeobpasoBaTens.

[onyckaeTca ycTaHOBKa NepBUMYHOrO npeobpasoBartens Ha TpybonpoBoAe C MEHbLUMM MIn OomnbLUvM
OMaMeTpoM C UCMONb30BaHMEM KOHLIEHTpuYeckmx nepexogoB no FOCT 17378-83. Npwu ycTaHOBKe cneaute,
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yTOObl CTpenka Ha Kopryce MNepBUMYHOIO npeobpasoBaTens coBnagana C HafnpaBleHWeM [OBWKEHUS
n3mepsieMon cpeabl B TpybonpoBoae.

lMpu nogaye >XMOKOCTM BBEPX Haurydllee 3anosyiHeHMe BCero cedveHums Tpybbl obecneunBaeTcsa npu
BEPTUKANbLHOM MOMOXEHUN NepBUYHOrO npeobpasoBaTtens. [lpy BO3MOXHOCTM BbiMageHWs ocagka
13 n3MepsaemMon cpebl NepBUYHbIN Npeobpa3oBaTenb Takke AOMMKEH yCTaHaBNNBaTbCS BEPTUKATTBHO.

B cnyyae ropmsoHTanbHOM YCTaHOBKM pEKOMEHAYEeTCHA pasmellaTb MepBUYHbIN NpeobpasoBaTenb
B Hanbonee HU3KOM UMW HAKMOHHOM YacTu TpybonpoBoda (PUCYHOK 7), rae ceyeHue TpyObl NepBUYHOrO
npeobpasoBatens OyaeT 3anonHEHO XUOKOCTbIO.

HanpaeneHnue )
noTtoka b

HanpaeneHnue
noToka 4

PucyHok 7— PekomeH0BaHHOE pa3mMellieHre NepBuYHbIX NpeobpasoBarenei
Ha ropu3oHTanbHOM TpybonpoBoae

CnegyeT umeTb B Buay, YTO NepBuYHbI npeobpasoBaTtens OydeT gaBaTb curHan pacxoga w npwu
He3arnornHeHHOM CeYeHUWN, eCnn YPOBEeHb XWUAKOCTU [OCTaTodYeH AnA NoadepXaHus KOHTakTa mexay
3MneKkTpoAamMu, OOHaKO YacTuyHoe 3anorfHeHue Tpybbl nepBuyHOrO npeobpasosatens OyaeT BHOCUTH
B M3MEPEHNs 3HaunTenbHylo owmnbky. B aToM cnyyae HeobxoAMMO NepenTn K BepTUKanbHOW YCTaHOBKe
nepBWYHOro NpeobpasoBarensi.

CurHan nepsuyHoro npeobpasoBaTens nNponopuuoHaneH nonHoMy obbEMHOMY pacxody nsMepsiemon
cpefbl, BKIOYas BO3MOXHble My3blpbkM rasa M TBEpAble 4YacTuubl; NO3TOMY NPW Hanuyum BO3Qyxa
B TpybonpoBoae pekoMeHAyeTCs yCTaHaBnuBaTb MEepPBUYHbIN npeobpasoBaTerib MO Cxeme, NpUBEeAEeHHOWN
Ha pucyHke 8.

Bosayx

HanpasneHue — imbﬂ]
noToka |

Bosayx

HanpasneHne [
noToka

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

Mpn BO3MOXHOW BMBpaumn TpybonpoBoga B AuMana3oHe 4YacTtoT M amruTyd  (YCKOpeHun),
NpeBbIWALWNX [OMyCKaemble Afs MCMNOMHEeHUs TennocdEéTyMka 3HaveHud, TpybonposBog OO M nocre
nepBUYHOro NpeobpasoBaTterns AOMKeH onupaTbCst HA HEMOABUXHOE OCHOBAaHNE.

Mepen MoOHTaxxoM nepBMYHOro npeobpasoBatenss Ha draHuax Tpybonposoga Heobxooumo
3adukcupoBaTtb nNpoknagky (CM. pUCYHOK 9) BOAOCTOMKUM Kneem. ITO MO3BONUT m3bexaTb BO3MOXHbIX
CMeLLEeHWI NPOKIaoK BO BPEMSI MOHTaXa.
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lMpu MOHTaXe NepBMYHOrO NpeobpasoBaTenss HEOOXOAMMO 3NEKTPUYECKN COedMHUTb ero dgnaHubl
mMexgy cobow, a Takke Kaxabll ero griaHel, C COOTBETCTBYHLIMM OTBETHbIM dhnaHuem TpybonpoBoga
(pncyHok 9).

B cnyyae HeygoGHoro ans HabnwogeHns pacnonoXeHns naHeny TeNoCYETYMKa AOMyCKaeTCs pa3BopoT
Ha 180 ° aneKTpoHHOro 6510ka OTHOCMTENBHO MEPBUYHOrO NpeobpasoBatend. [ins passopota HeOOX04MMO
CHATb ABa OonTa KpenneHus KpPOHLUTEeWHa 3NeKTpoHHOro 6noka K nepBu4HOMY npeobpasoBaTtento.
Mpouenypa [OMKHaA BLINOMHATLCA aKKypaTHO, 4ToObl He noBpeauTb Kabenb CBsA3M MEePBUYHOIO
npeobpasoBaTtens C aNeKTPOHHLIM BIOKOM, PacNONOXEeHHbIN B KPOHLWITENHE KpenneHus. Nocne passopoTa
ANEKTPOHHOro 6r1oka 60NThl KPENNeHNst 4OMKHbI ObITb HAOEXHO 3aTSAHYThHI.

T

\J

3awuTHoE KonbLuo Mpoknaaka

PucyHok 9 — MoHTax nepsuyHoro npeobpasosarens
3.1.2 TMopgroToBka K ucnonb3oBaHuio B KM-5 gatuMkoB gaBneHna v tepmonpeobpasoBaTtenen

3.1.2.1 Tllorpyxaemble 4actn T (KTI) ycTtaHaBnuBalT NpeMMyLLECTBEHHO B 3allMTHblE MMIb3bl,
KOTOpble KpensATcs Ha TpybGonpoBoaax ¢ nomoLpto 606biwek. LTaTHble rMnb3bl U O0ObILIKN BKIHOYAKOTCS B
KomnnekT noctaskm KM-5.

3.1.2.2 TepmonpeobpasoBaTenn MOOKMOHAOTCA K 3MEKTPOHHbIM  Griokam  npeobpasoBaTenen
pacxoga NP3. 3aBoackue Homepa Tl gOMmKHBI COOTBETCTBOBATbL HOMEPAM, YKka3aHHbIM B nacrnopte KM-5.

3.1.2.3 OcobeHHOCTU MoOHTaxa TI1 Ha wm3MepuTenbHbIX YyyacTkax TpybonpoBO4OB MOKa3aHbl B
npunoXxexHumn I,

3.1.2.4 pn MOHTaxe OATYMKOB AaBfIEHMSI Ha M3MEPUTENbHbIX y4acTkax TpybornpoBOA4OB OOSMKHbI
cobntogaTbea cnegytowme TpeboBaHus:

® peKOMeHAyeMble CXeMbl NPUCOEAMHEHUS AAaTYMKOB OaBreHUs Ha naMepuTensHoM Tpybonposoae
OOMKHbI COOTBETCTBOBaTb pucyHky 10. MNpuuém oTBepcTve B Tpybe AN NpUCOeAMHEHUs AaTvmKa
OaBMneHus [OIDKHO HaxoOWTbCA B HWKHeW nomnycdepe nonepeyHoro ceyYeHus Tak, 4ToObl
MWUHMMU3MPOBAaTb BO3MOXHOCTb MOMNagaHnsa B MMMyrbCHblE TPYOKM BO3ayxa, KOTOpbIA cobupaeTcs
BBEPXY, W TBEPAbIX BKMIOYEHUN, KOTOPLIE NEPEHOCATCA NPENMYLLECTBEHHO NO CAMOMY HU3Y;

e OTBEpCTMA B TpybonpoBogax Ans oTbopa AaBrneHus [OIDKHbI BbINOMHATECS CBEPJIEHMEM.
lMpumeHeHne cBapkn NS 3TUX Lienen He gonyckaeTcs (HanmbiBbl OT CBapky, NonNaBLUMECS BHYTpU
TpybonpoBoda, MOryT co3gaBaTb HEOCECUMMETPUYHbIE BO3MYLLEHUS MOTOKa WM UCKaxaTb
pes3ynbTaTbl U3MepeHni);

e InameTp OTBEPCTUs AN oTOopa AaBrneHus B TpybonpoBoae fommkeH 6biTb He 6onee 0,13 DN npu
DN He 6onblie 100 mm 1 13 mm npu DN 6onbwe 100 MM. B npoTuBHOM crnyyae MOXeT BO3HUKHYTb
MECTHOE COMnpoTMBNEHME (Tak HasblBaeMblli «CBUCTOK»), KOTOPOE SBMSETCA WCTOYHMKOM
HEeoCeCMMMETPUYHbIX BO3MYLLIEHUIA NOTOKA;

e ANVMHA UMMYNbCHbLIX TPYOOK He JormkHa npeBbiwaTh 16 M.
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PucyHok 10 — CxeMmbl NPUCOEAMHEHMS! AaTYMKOB AaBlNeHNs Ha M3MepUTENbHOM yYacTke
a) — JaTuurK Hke oTbopa AaBneHus Npu U3MepPEeHUM AaBNeHUS XXUOKOCTY;
0) — AaTyvK Bbille 0TGOpa AABNEHNUS MPYU U3MEPEHUN OABIEHNS XKUOKOCTU.
1 — pgaTtyuk gaBneHust; 2 — TPEXXOAO0BOW KpaH; 3 — MMNyrbCcHas TpyoKka; 4 — BEHTUIb 3aMOPHbIi.

3.1.3 MoHTax 3neKTpu4eckux uenemn

3.1.3.1 Onektpuyeckme uenm k [IPO nogkniovatoTcs Yepe3d nnaTopmbl  MNOAKMHOYEHNUS,
YCTaHOBIMEHHbIE Ha 3agHUX CTeHKax npubopos. doTorpadms nnaTopmbl MOAKIHOYEHUS MpuUBEdEHa B
npunoxeHnn M.  Kabenn BHeLWHUX CBsA3eW nonagalT BO BHYTPEHHM OOBEM nnatcopMbl Yepes
repmeTusmpyowme kabenbHble BBoAbl. Ha nnaTte nnatopmbl pacnonoxeHsl nepekntoyarenun SW1 n SW2
Ha u4eTbipe HanpaBneHus kaxgbin. SWI1 nossonseT ycTaHaBnuBaTb B nonoxeHuwe Bkn. wunu Bbikn
nepekntoyartens «EP» gna cHATUS annapaTHOW 3awWwuThl 3anucy napameTpoB nNpubopa BO BHYTPEHHIOK
namate EEPROM, a Takke nogknoyaTtb  BHYTPEHHWE  pPe3nCTOpbl-UMUTATOPbl  NEPBUYHBLIX
npeobpasoBatenen Temnepatypbl T3 U gaenenus Pl n P2, SW2 no3sonsieT NogknioyvaTe M OTKMYaTb
TEPMMHATOPbI CornacoBaHusi K NMMHUSAM cBa3nM RS-485 Slave Al, B1 n Master A2, B2. Nnata nnatdgopmbl
COEOUVHSIETCA C MNaToW 3NEKTPOHHOIO OroKa C MOMOLLbIO MIOCKOro Wwrenda.

3.1.3.2 MoHTax anekTpunyeckux uenen tennocyétumka KM-5 cnegyeT nponsBoauTb B COOTBETCTBUM
CO CXxeMamu, NpMBEeAEHHBbIMY B NpunoxeHun H.

3.1.3.3 TepmonpeobpasoBaTtenu un nHtepdenc RS-485 pekomeHayeTcsa nogknovaTb kabenem  STP-
2ST (nBe BUTLIE Napbl B akpaHe, ceyeHnem 0,22MM°). B kauecTBe curHansHoro kabens npeobpasosaTens
0aBneHust pekomeHayeTca ncnonb3oBatb kabens KMM 2x0,35 nnn aHanornyHbli ABYXKWUMbHbIN Kabenb B
3KpaHe C CeueHneM Xun He mMeHee 0, 22 Mm°. Brioku nuTamus NP3 cnedyeT noaknioyaTts kabenem STP-
4ST (4eTblpe BUTbIE Napbl B 3kpaHe, ceveHnem 0,22 MMZ).

Kabenn STP-2ST n STP-4ST MOXHO 3aMEHWUTb Ha aHamnornyHble C M30SIMPOBAHHBLIM 3KPAHOM U
ceueHneM He mMeHee 0,22 MM’ Ans kabenel NUTaHUS U C ceyeHneM He MeHee 0,12 MM? Anst ocTanbHbIX
kabenen. Npu ncnonb3oBaHun kabenern ykasaHHbIX BbILLE TUNOB PEKOMeEHAYEMbIE ANMHbI Kabenen GriokoB
nutanns go 10 m, npeobpasoBaTtenen TemnepaTypbl U AaBNEHUSA HE OOIMKHbI NpeBbiwaTth 100 M, a ANuHbI
kabenen RS-485 He aomkHbl npeebiwaTtb 800 M.

3.1.3.4 [Ona nydwen MexaHW4ecKom 3aluTbl JMHUA CBS3M MOHTaX Kabenem pekomeHOyeTcsi
Npon3BOAMTb B MeETanfunyecKkux, MIacTUKOBbIX Tpybax, MeTannopykaBax C HapyXHbIM OuamMeTpoMm
12+13,5 mm.

[onyckaeTcsa MOHTaX B MeTannopykaBax MeHbLlero agmameTpa, HO Nnpu 3TOM KOHeL, MeTanrnopykasa,
BCTaBnsieMbli B nnatdopmy MNoAKMoYEHUs, HEOBX0ANMO OBEpPHYTb OOHWM WNN HECKOMbKUMW  BUTKaMu
N30NeHThbl AN yBenuyeHns avameTtpa 4o 12 mm.

3.1.3.5 [pu MOHTaxe anekTpu4eckmx Lienen cnegyet obpatntb BHUMaHME Ha crefyoulee:

® 3KpaHbl NNHUM CBA3W MOAKIYATCA TONbKO K KrnemMme GnRS M He JO0MKHbI UMETb KOHTaKTOB
C Koprycom npubopa;

e 3KpaHbl CUrHanbHbIX Kabenen TepmonpeobpasoBarternern NOAKITHYATCA TOMbKO K Knemmam «Gnd»
B nratdopmax MNOAKMIOYEHUS U He [OOIPKHblI MMETb KOHTaKTa C MeTannopykaBamu, a Takke
Tpyb6amu, Ha KOTOPbIX YCTaHOBMNEHbI 3TN TepMonpeobpasoBaTeny;
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eknemma «Gna» (19) He ABNSETCS KINEMMOMW 3a3eMfIeHUsT U He [OSbKHa MOAKIYaThCs
HW K KOPMNYCY, HW K 3a3EMIIEHUIO;

e kKriemMma 3a3emneHuns 6nokoB nutaHus bBlMu-3B gomkHa ObiTb HAOEXHO COeAMHEHA C KIEMMOM
3a3eMIIEHNSI MOHTaXHOrO WKada;

® KaTEropu4eckm 3anpeLlaeTcs 3amblkaHMe BbIBOOOB CMOHTUPOBAHHbIX ATYMKOB AABMEHMS.

3.2 MNMoparoToBka K paboTte

3.2.1 TlpoBepuTb NPaBUNBHOCTb MOHTaXa ANEKTPUYECKUX Lienen B COOTBETCTBUM C INEKTPUYECKON
CXeMOWN MOAKMIYEeHNS TeNNocYéTumKa, NpMBeaeHHON B NpunoxeHut H, B 3aBUCUMOCTM OT Moaudukaumnm
TENMOCYETUMKA 1 NPaBUNBHOCTY NONOXeHUs nepekntovatenen SW1, SW2 Ha nnatgopme NoaKMoYeHus,
NoAKMNoYaloLLnX BHYTPEHHWE UMUTATOPLI TeMNepaTypbl, JaBNEHNS U TePMUHATOPbI COrNacoBaHUs NMHUN
cBA3n RS-485.

3.2.2 TogcoeanHnTb NNatdopMbl MOAKMIOYEHUSA K TennocHETUmky (u NP3 B mogudmkaumax 2-4).
3aKpbITb KPbILLKY (KPbILLKK) Orioka nuTaHus.

3.2.3 TllogaTtb TennoHocuTenb B TpybonpoBog noa paboyMm [aBreHMeM M B HanpasrieHuw,
COBMafalLlMM C YyKasaHHbIM CTPEeNikoM Ha nepBu4HOM npeobpasoBaTtene, NPoOBEpUTb FEPMETUYHOCTb
coeaMHeHMs NepBUYHBIX MpeobpasoBatenen pacxoda, [AaBneHus WM 3awuTHelx rmne3 1M ¢
Tpybonposogom. Teub 1 npocaynBaHne He AOMyCKalTCS.

3.2.4 BknounTb nuTaHue TeMNnOCHETYMKA N yOeanTbCs, YTO BKMOYMIAChk MOACBETKA MHAMKATopa u
Ha nHaMKaTope nosiBunacb HaaNUChb

"Q=...Nkan"

3.2.5 Tennoc4étumkn KM-5 NMeoT MHTYUTUBHO NOHATHLIN, OPY>KECTBEHHBIN MHTEpderc. Monb3yscb
CTPYKTYpPOW MEH0, Np1BeAeHHON B NPUNOXeHUN [, HECNOXHO OCBOUTL YNpaBrieHNE TENMOCHETYNKOM.

3.2.6 lNepexon Mexay MyHKTaMyW MEHIO MO FrOPU3OHTanNM OCYLLECTBNSAETCA HaXaTWMEM KHOMOK «<«—»
WU «—>», N0 BEPTUKANN — HaXaTUeM KHOMKK «d». Mepexompl Mexay MyHKTaMu MeHIO Mo rOpU3oHTanm un
BEPTUKaIM 3aKoNbLIOBaHbI.

KHomka «S» npegHasHadeHa Ans U3aMeHeHMs HadHa4YeHns OCTarnbHbIX KHOMOK.

HaxaTtne KHOMKM «<—» Mpu yaoepkuBaemomn KHomke «S» nogaeT npubopy komaHay «OTmeHa»,
HaXaTuhe KHOMKW «—»» KoManay «BBof», HaxaTne KHOMKN «4» komaHay «Cucteman.

Hanpumep, 4Tobbl NepekntiounTb CUCTEMY €OMHUL WU PasMepPHOCTb, HEOBX0AUMO nodaTb KOMaHay
«CuncTema» (Npy HaXaTol KnasuLLe «S» HaxaTb U OTMYCTUTL KNaBuLLy «d»).

3.2.7 Haxumasi KHOMKU «», «», «—>» U «S» Ha nepeaHel NaHenu 3MneKTPOHHOro 6roka,
ybeauTbCH, YTO Ha MHOMKATOPe MOSABMNSAIOTCA B COOTBETCTBMU CO CTPYKTYPON MeHI0 (CM. npunoxeHwue [1)
3Ha4YeHuns TemnepaTypbl, KONMYecTBa TENNOThI, MACChl, TEMNMOBOW MOLLHOCTH, pacxoaa u T.4.

3.2.8 MpoBepuTb UCMNPaBHOCTb U MPaBUNIbHOCTL pPaboTbl TENIOCYETYMKA, MCMOMb3Ys BCTPOEHHbIE
cpeacTBa  AuMarHOCTUKM. [ns  3TOro  BLIATM  HA TPeTbid CTPOKY MEHI U BblibpaTb  MYHKT
«CAMOOUATHOCTUKA». lMopgatb komaHOy «BBog» M KHOMKOW «<—» WU «—» MPOATM MO BCEM
KOHTPONMpPYEMbIM 3Ha4YEeHUAM, (PUKCUPYS COCTOSIHME UCTMIPaBHOCTU B COOTBETCTBUM C NPUNoXeHnem P.

3.2.9 Tennoc4YETYMK NOCTABNAETCA C OCTAHOBJIEHHLIM PEXUMOM cyeTa. Heobxoammo BOMTU B
NyHKT MeHIo «Bkn. CyeTa» 1, ygepXunsas KnaBuLly «S», HaXaTb «—».

3.3 MNopsaok paboTbl

3.3.1 Tllepen Havanom MW3MeEpPEHUNn peKoOMeHOyeTCs BKMIOYUTb TEennocCYETYMK U NPOU3BECTU ero
nporpes B TedeHue 20-30 MuH.

3.3.2 Tennoc4yétumk obecneuvmBaeT MoKa3aHWs MapaMeTPOB COMMacHO MEHI, MpPUBEAEHHOMY B
npunoxexHun P.

Ecnun B TeyeHne 10 MUHYT HE HaKMMaTb HUKaKUX KrasuLl, TO NPOU3oNaeT aBTOMaTUYECKUA nepexon,
K MHAWKALMKM KONU4eCcTBa TeNsoThl, a NoAcBeTKka MHAMKATOpa aBTOMaTUYECKN BbIKITHOUNUTCA.

[nsa BkntoyeHnsa nogcBeTKN HeOOX0AUMO OOHOKPATHO HaxaTb Mobyto KnaeuLy.

3.3.3 Tennocyétynk KM-5 paboTaeT ¢ HOPMUPOBAHHLIMU METPOSIONMYECKMMM XapakTepUCTUKaM1 B
HOMWHANbLHOM [Manas3oHe W3MEPEHUs WCXOOHbIX BeNUYUH: O0O0bEMHOro pacxoga (pacxogoB) Gy,
Temnepartyp t, pasHOCTM TemnepaTyp At n gasBneHun.

B npouecce paboTbl TENMOCYETUMKA BO3MOXHbI CUTyauUuUW, KOrga 3Ha4YeHUs! OOHOW UIN HECKONbKUX
BENWYMH BbIXOAAT 3a nNpeensl HOMUHANBLHOro AuanasoHa.

MpuymHOM aTOro MOXeET ObITb NIMOO OTKa3 COOTBETCTBYIOLLErO NEepBUYHOrO npeobpasoBartend, nubo
HapyLweHusa B paboTe cuctembl TennocHabxeHns (TennonoTtpebnenus). KM-5 dukcnpyeT Kak annapaTHble
HENCMNpaBHOCTM CaMOro TEeMnnocYEéTYMKa, Tak M ownbku, CBsI3aHHbIE C BbIXOAOM MNapaMeTpoB 3a
HOMWHarbHblE AMana3oHbl namepeHui. lNMpu atom B apxuBe owwmnboK huKcupyeTcs Koh, Aata u Bpems
Hayana unmM oKOH4YaHus oLIMOKN.

KM-5 no-pasHomy pearmpyeTt Ha ¢ukcmpyemble owmnbkn. B 3aBmcumoctn ot Tuna owmbkm, KM-5
MOXET NMMBO NOMHOCTBIO NPEKPaTUTb HAKOMNIEHNE B UHTErpaTopax BENUYMH KONMYecTsa TennoThl, 00bEMOB



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

n mMacc, nmbo 4acTb M3 HMX, NMMBO TONMbKO (PMKCUpPOBaTb OLWMOKY. Mpyvyem peakuuio TEMNOCYETYMKA Ha
OLWMOKN, CBSA3AHHbIE C BbIXOAOM BESNMYMH 3@ HOMMWHalbHbIE AManas3oHbl U3MEPEHUN, MOXHO HacTpauBaTb
nytem KoppekuuMm Habopa napamMeTpoB, 3anuMcaHHbiX npu uarotoBrneHun KM-5 B 3aHeproHesaBuncumyio
namate EEPROM un Bnusitowimx Ha obpaboTky mMaMepeHHbix BenuvumH Gv, t, P nepeg ux pganbHenwem
ncnonb3oBaHMeM npu BoluncneHum Q, V, M.

34 I'IepeHaCTpoﬁKa TEeNJIOCYETUYUKA Ha KOHKpPeTHble ycroBusa npuMmeHeHuns

3.4.1 Tlpw nsrotoBneHnn TennocyétymkoB KM-5 HekoTopble napameTpbl 3anncbiBalOTCs B NamsATb
KOOOB M B Npouecce 3KCniyataumm He MOoryT ObiTb M3MmeHeHbl. OcTanbHble napameTpbl 3anucbiBalTCH
B 3HeproHesasuncumyto namate EEPROM u moryT 6biTb ckoppekTupoBaHbl. K napameTpam TennocyéTymka
OTHOCATCA AaTta, Bpems, 3aBOACKOM HOMep TeMfOCHETYMKA M YUCMOBbIE KOHCTaHTbI, UCMOMb3yeMble npu
06paboTke N3MEPEHHbLIX BENUYMH MO ONUCAHHLIM HbKe npasunam. [NonHbIN CNMcok napameTpoB NpuBeaeH

B npunoxeHumn P (MocTpoyHasa CTpyKTypa MeHH0).

3.4.2 TlepeHacTporika TennocyéTynmka cBoauTCa K BBoAgy B namate EEPROM  3HauyeHwuin
napameTpoB.

Mepen nepeHacTponkon HeobxoouMo NpogenaTth criefyroLme onepaunm;

OTKIMIOYNTb NMUTaHME TEMMOCYETUNKA;
pacnnombupoBaTb NnaTopmy NOAKMOYEHUSA U OTCOeAnHUTE €€ oT KM-5;

nepesecTtu nepekntovatens EP, pacnonoxeHHebin B nnatgopme nogknodeHns, B nonoxeHne ON
(NS cHATMSA annapaTHOW 3awWwnTbl 3anucu napameTpos B EEPROM);

npucoeanHnUTb nratgopmy noakntoyeHnst k KM-5 1 BKIUMTb NUTaHWe Tenmoc4eTymKa.

BBoa 3HauyeHuii napameTtpoB Hanbonee ygobHO NMPOM3BOAMTL C MOMOLLBIO KOMMbIOTEPA, MCNOMb3ys
noctaeBnseMoe no AOMOMHWUTENbHOMY 3akady nporpammHoe obecnedeHue. [pu OTCyTCTBMM KOMMblOTEPA
NN HEBO3MOXHOCTW €ro MUCMonb30BaHWs, Mpouedypy BBOOA MOXHO MPOM3BECTM BPYYHYHO C MOMOLLBIO
knasuatypsbl n gucnnes KM-5.

Mpoueaypa pydHOro BBOAA CTaHOapTHa Ans BCeX NapaMeTpoB, 3anucaHHblx B EEPROM. [ns
npumepa, HXe onucbiBaeTcH BBOA AaTbl. 3HAYEHUSA OCTanbHbIX NapamMeTpoB BBOASATCS aHaNorn4Ho.

[ns BBOAa gathl HeobxoaMMo:

B B meHo KM-5 nepeiiti Ha NyHKT «[laTta» B CTPOKE napameTpoB;

B neperitu B pPEXUM pedakTUpoBaHMs MyTeM nodaym komanabl «BBog»: «S» + «—» (npu HaxaTon
KnaBuwe «S» HaxaTb W OTNYCTUTb KnaBuwy «—»). [lpu 3TOM B NepBOW NO3vuumn Ans
pedakTMpoBaHus NOSBMTCS Kypcop.

Heobxoaumo o6paTuTb BHUMaHMWE Ha TO, YTO 6e3 CHATUSA annapaTHOW 3aluTbl 3aNucu BXxopa,
B PEXUM pefaKTUpPOBaHNA HEBO3MOXEH!

B KraBuWaMN «—» U «<—» MOABECTU KypCcop Nnog peaaktupyemyto umdpy;

B knaeuwammn «i» (nowwarosoe yBenuyenme Luudpbl Ha 1) unm «S» + «d» (noLaroBoe yMeHbLLeHue
undpbl  Ha 1) yCTaHOBUTbL HOBOE 3HaYeHue Ludpbl;

H noBTOPUTL NpeabiayLune ABa NyHKTa Ans BceX LUMdp, KOTopble HE0OX0ANMO U3MEHUTD;

H BbiMTU U3 pexuma penakTMpoBaHWs MyTEM nogdayn KomaHabl «BBop»: «S» + «—» (gns
COXpaHeHUs1 BBEAEHHbIX 3HayeHun) unm «OTMeHa»: «S» + ««» (Bblxog ©6e3 coxpaHeHus
BBEAEHHbIX 3HAYEHUN);

B ecnv BBEEHHOE 3HayYeHNe NMeeT HenpasunbHbIN hopmaT (Hanpumep, Ans aatel 32-01-99), To Ha

aucnnee Ha KOpOTKOe Bpemsi BbIBOAUTCS coobLieHne o6 ownbke BBoAa M MpoOUCXOOUT BO3BpaT B
penakTtop. Npu atom Kypcop OyaeT yCTaHOBMEH MoA HenpaBuribHO BBeAEHHOM umdopown. Nocne
3TOro Heo6xoaUMO NOBTOPUTL BBOS,

lMocne BBOAA 3HAYEHMS napamMmeTpoB HeobxoaMMo npogenartb criegayrune onepaunn:

OTKIMIOYNTb MMTaHWE TEMOCYETYMKA N OTCOeaNHUTL nnaTdopmy noaknodeHns ot KM-5;
nepesectu nepekntodatens EP, pacnonoxeHHbin B nnatopme MOAKMOYEHUd, B MOSIOXEHUE,
npoTtmeononoxHoe ON (gnsi BKNOYEHUS annapaTHon 3awuTsl 3anucu B EEPROM);

npucoeanHNTL NnatgopMy nogknodeHms kK KM-5 n BKNiounTb NUTaHne TennocHeéTymnka.

Mpu pepakTMpoBaHuM (U3MEHEHWW) AaTbl UMM BpeMeHW cnegyeT obpatuTb BHUMaHWE Ha TO, YTO
TEeNNOCYETUMK aBTOMATMYECKM NEepexoauMT B pexuMM ocTaHoBa cyéta. [ns BO30OHOBREHWs cyéta
HeobXoaMMO MeperTn B MYHKT MeH «Bkn. cyeTa» M Mpu HaxaToWl knaBulle «S» HaxaTb M OTNYCTUTb
knaesuwy «—». Kpome atoro, nocne mameHeHus gatbl (¢ nynsta KM-5 unu ¢ nomoLsio nepcoHarnbHoro
KOMMbloTepa) HeobXOAMMO Ha HEeCKONbKO CeKyHA BbIKMIOYUTb MNUTaHWe TennocyETYMKa, a 3aTeM CHoBa
BKNOUNTb. [1py aTom ByaeT BbinonHeHa npoueaypa ynopsaovmMBaHns AaHHbIX B MOCYTOYHOMW, MOMECAYHON U
norogoBoi 6a3ax gaHHbIX KM-5.
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PepaktupoBaHue napameTpoB NP3 n3s meHio KM-5 (Bepcusi 1.99 u Bbiwe)

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

Ona Bxoga B npocmoTtp napameTtpos [MNC (MP3 cm. npumeyaHue 1 Ha c€.6) HeO6X0AMMO, HaxoasCh B
nyHkte «[MAPAMETPbI MMNC», HaxaTb «BBoa». Mpu atom nponcxoamnt 3anpoc u3 MNIMNC napametpa Ne32 un
BblBOA ero Ha akpaH KM-5. CooTBeTCTBME HOMEPOB NapamMeTpPoB MX HA3HAYEHUIO CM. B NPUNOXeHun T.

Mocne BbiBoga napameTtpa Ne32 Ha akpaH, MOXHO npocMmaTpuBaTh Apyrue napameTpsbl, ABUrasiCb Mo
BO3pacTaHMIi0 unn ybbiBaHWIO HOMEPOB, HaXXUMasl, COOTBETCTBEHHO, CTPENKU BNpaBo wnu BrieBo. Hawnas
HY>XHbIN NapameTp, MOXHO BOMTU B PEXNM ero peaaktupoBaHus (Mpy YCroBum BKITKOYEHHOrO Ha nnaTtdgopme
MIC nepekntoyaTens paspelleHust), HaxkaB covyeTaHne knaevw «BBog». PegaktnpoBaHue napameTpoB C
HoMepamu 32 U Bbllle, NPOU3BOAUTCS aHaNorM4YHO pefakTupoBaHuio napameTpoB KM-5 B cooTBeTCTBUM C
WHCTpyKunen npunoxenusa Jl. PepaktupoBaHne 6anToBbIX MNapamMeTpoB € Homepamu ot 0 pgo 31,
NPOM3BOOMTCA aHArNorM4yHo, OTIIMYME COCTOUT B MPEACTABMEHMM YMCna — OHO OoTobpaxaeTcs B BUAE TPEX
undp, Bblpaxarowmx ymcna ot 0 go 255. [na pepaktvpoBaHusi 6uToBbIX napameTtpoB 2, 29 u 30,
npeacraBneHHbIx 6antamum, HeEOOXOAUMO BOCMOMBL30BATLCA AOMNOMHUTENBHBIMKU Tabnuuammn npunoxeHusa T,
OnuCbIBaOLLIMMKN BEC KaXKaoro buta B banTe.

MpwumeuyaHNe — bonbwmHcTBo NapameTtpos [MNC B paboTte He y4acTBYIOT: 3TO OTHOCUTCS,
HanpuMep, KO BCEM TPaHU4YHbIM W OOrOBOPHbIM 3HadeHuam, T.K. [MNC Tonbko mnamepseT duandeckue
BENNYMHBI, @ NX aHanu3 npoucxoauT B BY Tennocuétumka. B MIMNC umetoT 3HaueHne ansi ero paboTbl TOMNbKO
napameTpsbl: 29, 30, 37-39, 44-46, 76, 77, 83, 84, 104-112.

3.5 [MpaBuna o6paboTKM 3HAYEHUN N3MepPSAEeMbIX BENTUYUH

PaccmaTprBas npouecc usmepeHun Kaxgomn BenuuuHel (napametpa) X, ¢ nomouwpsto KM-5 cnegyet
pasnuyatb M3MEpeHHoe 3HaveHue Xum3m (C wymamun) n obpabotaHHoe Xobp, KOTOpoe M NpMHMMaeTCs 3a
pes3ynbTat u3MepeHuin (B ganbHenwemM MHAEKC «obp» byaeT onyckaTbes, T. €. X=Xob6p). HopMrpoBaHHbGIN
OnanasoH Uu3MepeHWn BenuuMHbl X OrpaHudeH eé MWHMMarnbHbIM W MakKCUMarbHbIM [A0MycKaeMbiMn
3HayeHnsaMn Xmin n Xmax. Npu BbIxode 3a HWXHUI npeaen HOPMUPOBAHHOIO AuanasoHa, T.e. X<Xmin
06paboTaHHOe 3HayeHuWe BenuuMHbl X MPUPAaBHUBAETCS HWKHEMY OOrOBOPHOMY 3HadeHuto X=XgH. [Npu
BbIXOOE 3a BEPXHUMN Mpeden HOPMUMPOBaHHOrO pAuanas3oHa, T.e. X>Xmax, obpaboTaHHOe 3HayeHve
BESIMYUHBbI X MPUpaBHMBAETCH K BEPXHEMY [OOroBOPHOMY 3HayeHuto: X=XaB. PucyHok 11 unnwoctpupyeT
npaeuna oopaboTkm BenuunHbI X.

X A
XaB

XOH =

' ' -

Xmin Xmax

PucyHok 11 — O6paboTka namepeHHbIX 3Ha4YeHU BeNnmMUnHbl X

3.5.1 TMpaBuna o6paboTkn N3MepeHHOro 3Ha4eH1sa o6 bLEMHOro pacxoga Gvl n Gv2
MpaBuna obpaboTkm n3MepeHHOro 3HayeHus obbEMHOro pacxoga Gvl u Gv2 oguHakoBbl (HUXe
nHaekcobl 1 n 2 6yayT onyLeHbl) U UNNICTPUPYIOTCA PUCYHKOM 12.
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Gv A
Gvaoe

GvaH 1
] '+ GV n3m

Gvmin Gvmax

PucyHok 12— O6paboTka namepeHHom BenmunHbl Gv

B Ttabnuue 14 npuBeaeHbl 3Ha4YeHUs napameTpoB No Gv, 3anMcaHHbIX Npu narotoeneHun KM-5, ona
Tennocyétumka ¢ DN50. Tabnuua 15 vnnocTpupyeT peakumilo TEMNOCYETYMKA Ha COObITUS, CBA3aHHbIE
C BbIxogoM GV 3a HOMUWHanNbHbLIN AManasoH U3MepeHWn B 3aBUCUMOCTU OT AOrOBOPHbIX 3HavyeHun GvaH
n Gvas.

Tabnuuya 14

MapameTp 3anucaH B
MapameTp ObosHa- | 5 oenme MamaTs
YyeHue EEPROM
KOA0B
Makcumym Gv1, M°/y Gvlmax 60 N
MuHumym Gvl, B % ot Gvlmax Gvlimin 0.1 \l
[loroBopHoe HuxHee 3HadeHne Gvl, m°/4 GvlgH 0 v
[orosopHoe BepxHee 3HadeHne Gvl, m°/u | Gvias 0 N
Tabnuya 15
[10rOBOPHbIE N3mepeHHoe 3HayeHne ob6bEMHOro pacxoga Gv
3Ha4eHus Gv < Gvmin Gvmin < Gv < Gvmax Gv > Gvmax
_ _ OcTtaHoB Pacuér OcTtaHoB
GV,D,H—O, GVHB_O Q, M,V, Tp Q, M,VFIO GV Qv M;V! Tp
Gy 0 Gv 0 Pacuér Pacuér Pacuér
AR 7 U, VAB # Q, M, V no GvaH Q, M, V no Gv Q, M, V no Gvas
Gvan = 0. Gvas = 0 Pacuér Pacuyér OcTaHoB
AR =0, Lvis = Q, M, V no GvaH Q, M, V no Gv Q, MV, Tp
Gvar = 0. Gvas = 0 OcTaHoB Pacuyér Pacuér
AR =1, GVAB = Q, MV, Tp Q, M, V no Gv Q, M, V no Gvas
MokasaHus gucnnes
no Gv GvaoH Gv Gvas

MpumeyaHune — Ecnu B nyHkTe «YnpaBneHue aHanu3oM owWMBGOK» aHanu3 COOTBETCTBYIOLLEN
OLUNGKM BBIKIIOYEH, TO HE3aBMCUMO OT YCTAHOBIIEHHBIX 3Ha4YeHW GvaH OCTaHOB cyeTa He MPOU3BOAMUTCS.

3.5.2 MpaBuna o6paboTkn namepeHHoOro 3Ha4eHusi o6 LEMHOro pacxoga Gv3 yepes
OononHuTenbHble NpeobpasoBaTtenu pacxoaa MPU
lMpaBuna obpaboTkM M3MEpPEeHHOro 3HayeHust o6bEMHOro pacxoga Gv3 = Gvppy WIHOCTPUPYHOTCA
pucyHkom 13.
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Gv3a

- GV3 1am

»
»

Gv3max

PucyHok 13 — O6paboTka namepeHHomn BennynHbl Gv3

B tabnuue 16 npuBeneHbl 3Ha4YeHUsa napameTpos no Gv3, 3anncaHHbIX npu nsrotosneHmn KM-5, ans
Tennocyétumka ¢ DN50. Tabnuua 17 unniocTpupyeT peakuuio TenmnocHETYMKa Ha cobbiTUSA, CBSI3@HHbIE
€ BbIxoAoM GV3 3a HOMUHarbHbIM Anana3oH N3MepeHU.

Tabnuuya 16

MapameTp 3anvcaH B
MapameTp OBosHa- 3HaueHue S Prp—
YyeHune EEPROM
KOZOB
Makcumym Gv3, m*/u Gv3max 60(cm. J
npumMevaHue)

Tabnwunuya 17

MamepeHHoe 3HaYyeHne o6 bEMHOro pacxoda Gv3

[loroBopHble 3Ha4YeHNs 0 £ Gv3 £ Gv3max Gv3 > Gv3max
OTeVTCTBYIOT Pacuér OcTtaHoB
yreTey Q2 , M3, V3 no Gv3 Q2, M3, V3

lMNokazaHuna gucnnes no

Gv3 Gv3max
Gv3
MpumeuvaHne — [Ons pononHUTENbHbIX MpeobpasoBaTtenen pacxoga [MPU ¢ nepuogom
crnefoBaHus BbIXOAHbBIX MMNyNbCcoB bonee 1 ¢ Gv3max Heobxoaumo yCTaHOBUTb, paccuuTas no opmyne
Gv3max = 3600xKnmn,

roe Knmn — 3HayeHne o6bEéma, COOTBETCTBYIOLLEE OOHOMY UMMYSIbCY.

3.5.3 TlpaBuna o6paboTKM N3MepeHHOro 3Ha4eHUA TeMmnepartypbl TEMNJIOHOCUTENS
MpaBuna obpaboTkM U3MEPEHHOro 3HadeHus TemnepaTyp B npsmom tl, obpatHom t2 n TpeTbem t3
TpybonpoBogax (ganee ti, roe i=1, 2 unn 3) UNNOCTPUPYIOTCA PUCYHKOM 14,
B mogmdukauusax KM-5-3 n KM-5-4 t3 — TemnepaTtypa B nognutoyHom Tpybonposoge (t3=tx), a B
KM-5-5 n KM-5-6 — B Tpy6onposoae BC (t3=trec).
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ti A
tins
tigH __| ]
tinam
timin timax

PucyHok 14 — O6paboTka n3amepeHHON BENUYMHbI ti

B Tabnuue 18 npuBedeHbl 3HaYeHWs napameTpoB Mo ti, 3anucaHHbIX Npu uarotoBneHun KM-5 (B
Tabnuue 18 t3=tx). Tabnuua 19 WNNIOCTPUPYET peakumio TEnnocyYéTYMKka Ha CoObITMS, CBSi3aHHble C
BbIXOAOM ti 32 HOMMHambHbLIN AManasoH U3MEPEHUIA B 3aBUCMMOCTY OT JOTOBOPHBIX 3Ha4YeHW tigH v tigB.

Tabnunuya 18

Napamerp g:l?:_- 3haueHme MapameTp 3anucaH B
e t1 2 t3 EEPROM | MamsATb koOos
Makcumym ti, °C timax 150 150 40 +
MuHumMym ti, °C timin 20 1 1 ~
[loroBopHoe HibkHee 3HadveHue ti, °C | tigH 20 1 1 ~
[loroBopHoe BepxHee 3HaveHue ti, °C | tigs 150 150 40 \

Tadbnwunua 19

MIamepeHHOe 3HavyeHne Temneparypebl ti
[loroBopHble 3Ha4YEeHUsI — — — —
ti < timin timin < ti < timax 1l > timax
tigH = 0, tige = 0 OCTa.HOB PaqqéT . OCTa_HOB
' Q, Mi, Tp Q, Mi, no ti Q, Mi, Tp
figh = 0, tige # 0 OCTa.HOB Pag:qéT . P_acqéT'
’ Q, Mi, Tp Q, Mi, noti Q, Mi, notigB
figH = 0, tine = 0 OCTa.HOB PapqéT . OCTa'HOB
! Q, Mi, Tp Q, Mi, noti Q, Mi, Tp
figH = 0, tigB £ 0 OCTa.HOB PapqéT . P.aC‘-IéT.
’ Q, Mi, Tp Q, Mi, noti Q, Mi, notipB
[NokasaHuna gucnnes no ti tiaH ti tins

MpuMeyaHue — Ecnn BKNIOYEH peXnM CUHXPOHU3ALMM UHTEerpaTtopoB (cM. npunoxexue X), To
npu octaHoBke Q u Tp ByAyT CUHXPOHHO OCTaHOBNEHLI MHTErpaTopbl M.

3.5.4 TMpaBuna o6paboTkn N3MepeHHOro 3Ha4eHusi pa3HOCTU TeMmnepaTyp B NPSIMOM U
obpaTHOM Tpy6onpoBoaax
MpaBuna o6paboTkM WN3MEPEHHOr0 3HAYEHUS pPas3HOCTM Temnepatyp B MNPsiMOM M oOGpaTHOM

TpybonpoBogax dt unmCcTpmupyoTCa pUCyHKom 15.
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dtA
dimax

dtmin

dmam

>»

dtmin dtmax

PucyHok 15 — ObpaboTka namepeHHon BennyunHbl dt

B tabnuue 20 npuBeaeHbl 3Ha4eHnda napameTpoB, CBA3aHHbLIX C dt, 3anmncaHHbIX npn N3roToBIIEHNN
KM-5.

Tabnuua 21 UnnrcTpnpyeTtT peakynko TENnnocYéTUMKa Ha cobbITus, CBsi3aHHblE C Bbixogom dt 3a
HOMWHanbHbIA AnanasoH VI3MepeHVII7I.

Tab6bnwuuya?20
MapameTp O0b6o3Ha4veHne 3HauyeHue Dt EEE;F())aJeTp ;::nv;iiHKznoa
Makcumym dt, °C dtmax 150 v
MuHumym dt, °C dtmin 2.0 ~

Tabnuuya 21

N3mepeHHoe 3Ha4YeHne pasHoCTM Temnepatyp dt
[loroBopHble 3HauYeHus dt < dtmin dtmin < dt < dtmax dt > dtmax
OcTtaHoB OcTtaHoB
OrcytcTBytoT Q,Tp Pab6ota Q, Tp
n Q28 KM-5-5 n Q28 KM-5-5
MokasaHuna ancnnesd no dt dt dt Dt

MpumedyaHune— Ecnu BKMIOYEH PEXMM CUHXPOHU3ALMM UHTErpaTopoB (CM. npunoxeHue M), To npu
ocTtaHoBke Q U Tp ByAyT CUHXPOHHO OCTaHOBMEHbI MHTErpaTopbl V 1 M.

3.5.5 TMpaBuna o6paboTkn N3MepPEeHHOro 3Ha4eHNA AaBneHus
MpaBuna obpaboTkM M3MEPEHHOro 3HayYeHusa aasneHus (M3bbiTouHOro) B npssiMom P1l, obpatHom P2
ntpeteem P3 TpybonposBogax (ganee Pi, roge i =1, 2 unu 3) WNNIOCTPUPYIOTCA pPUCYHKOM 16.
B mogundumkaumax KM-5-3 n KM-5-4  P3 — paBneHue B nognutoyHom Tpybonposoge (P3=Px), a B KM-5-5
n KM-5-6 — B Tpy6onposoae NBC (P3=Prsc).
B tabnuue 22 npuBeneHbl 3Ha4YeHUsI MapamMeTpoB, CBSA3aHHbIX C Pi, 3anMcaHHbIX NpU M3roTOBIIEHMU
KM-5 (B Tabnuue 22 P3=Px).
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Pi A
Pigs

PigH__| 1
" Pinam

Pimin Pimax

PucyHok 16 — ObpaboTka n3amepeHHOW BENNYUHBI Pi

Tabnuua 23 wnNnCTpUMpyeT peakumio TennocYéTynka Ha cobbiTusi, CBA3aHHble C Bbixogom Pi 3a
HOMUWHanbHbLIM Anana3oH U3MepPEHNN.

Tabnwunuya 22
MapameTp
MapameTp O603Ha- 3Ha4yeHne 3anucaH B
YeHune P1 P2 Px | EEPROM MamsTb
KoJoB
Makcumym Pi, kre/em? Pimax 16 16 16 N
MuHuMyMm Pi, kre/cm? Pimin -0.9-0.9-0.9 v
[loroBopHoe HMXHee 3Ha4veHune Pi, krc/cm? PigH 9 5 5 ~
[loroBopHoe BepxHee 3Ha4veHue Pi, krc/em? Pios 9 5 5 ~
Tabnwuuya 23
[J0roBOpHbIE 3HAYEHUS amepeHHoe 3HaveHne gaBnenns Pi
P Pi < Pimin Pimin < Pi < Pimax Pi > Pimax
MDON3BOALHLIE Pacuér Pacuér Pacuér
P Q, Mi no PigH Q, Mino Pi Q, Mi no Pigs
[NokasaHunsa aucnnes no Pi PinH Pi Pins

MpumeyaHne — HPI/I nsrotoBneHun KM-5 MoXeT GbITb yCTaHOBMNEHO Apyroe 3HadeHne PaoH n Pos
13 AananasoHa 1 ... 16 krc/cm”.

4 TEXHWYECKOE OBCNY>XUBAHUE TEMMOCYETYUKA

4.1 O6wume yKkasaHUA NO TeXHUYECKOMY OGCNyXKMBAHUIO TEMNSOCHETUYMKA

4.1.1 MNpoueccbl M3MEPEHUN BCeX BENMMYMH M KX Y4€T ¢ nomowpbto KM-5 npousBogdarca B
aBTOMAaTUYECKOM pEXMME U BMeLaTenbCTB He TpebytoT. MNMpu BknoveHnn KM-5 gmnarHocTvka COCTOSHWS
NpOBOANTCS aBTOMaTUYECKM.

4.1.2 Y vHamBuayaneHoro nonb3oBatens nocne seeaeHus KM-5 B akcnnyaTtaumto Heobxoamm nuilb
nepnoanyeckuin BU3yanbHbIN OCMOTP C Liefbo onpeaeneHuns:

e COOMIOOEHNS YCNOBUIA SKCMTyaTaumm no TemnepaTtype 1 BaXXHOCTW OKpYXatoLLero BO3ayxa;

® OTCYTCTBUSA BHELUHUX MOBPEXAEHUN COCTaBHbIX 4Yacten KM-5 u conyTcTBylOLWMX MM yTeudek
n3MepsieMon cpefbl, Bbi3BaHHbIX HeEWTaTHbIMKU cuTyauusamn (obpylleHne npeameToB, noxap u
T.M.);

® MPOBEPKM HAAEXKHOCTM INEKTPUYECKNX N MEXAHUYECKUX COEOUHEHWI;

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

® MPOBEPKM UCNPABHOCTU NIMHWUIA SNEKTPONUTaHUS;

® BM3yarbHON NpoBepKM paboTocnocobHOCTMH.
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4.1.3 NepnognMyHOCTb OCMOTpa 3aBUCUT OT YCMOBUWA 3KCMnyaTauuw, Hanpumep, OTKITHYeHne
anekTponuTaHusa Ha obbekTe 1 T. N. PekomeHagyemas nepmoguyHocTb ocmoTpa KM-5 gomkHa GbITb He pexe
OOHOro pasa B Hegero.

4.1.4 Tlpn HaNMYMK B TENNIOHOCUTENE MarHUTHbBIX /UMM HE MarHUTHBIX MEXaHUYECKMX BKIIOYEHU NS
HopMarnbHOro pyHkumoHmposaHms KM-5 pekomeHgyeTca npMeHeHne CoOoTBETCTBYHOLLNX OUNbTPOB.

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

4.2 Mepbl 6e3onacHocTH

4.2.1 Npwn akcnnyatauun n obenyxusaHum KM-5 HeobxoamMMo BbINOMNHATL TpeboBaHWs LOKYMEHTOB
«[MpaBvna akcnnyaTaumm 3NeKTPOyCTaHOBOK notpebutenem» u «MexoTpacnesble npaBuia Mo oxpaHe
Tpyda (npaBuna 6GesonacHOCTM) nNpu  3Kcnnyatauun anekTpoyctaHoBok»: [MOT PM-016-2001 w
P 153-34.0-03.150-00.

4.2.2 Ecnn KM-5 npumeHsieTca AN U3MeEpeHUr pacxofa ropsiyer XuWAKOCTU, TO He JonyckaeTcd
KacaHve OronéHHbIX YacTeln TpybonpoBoaa, a o6cnyxunsaroLwmii nepcoHan AomkeH 6biTb 00y4eH npasunam
OKa3aHusi NepBOV MEANLIMHCKOM NMOMOLLM MPU OXOorax.

4.2.3 MNpn moHTaxe (aemoHTaxe) u pemoHTe NP3 n MO TpybonpoBoabl OT XUOKOCTU OOJKHbI ObIThb
MOMHOCTBIO OCBOOOXAEHBI.

4.3 TexHU4eckKkoe ocBugetenLcTBOBaHUe

4.3.1 TexHnyeckoe oOCBUOETENLCTBOBAHWE MOMHOMPOXOAHbIX Moaudumkaumn KM-5 nposogutcs B
pamMKkax TEXHMYECKOro OCBUAETENbLCTBOBAHUSA Bcero Tuna TtennocdétdymkoB KM-5 (6e3 pasgeneHus Ha
mMogudpmkaumm) Ha ocHoBe obsA3aTenbHOW M OOOPOBONBHOM CepTUdMKALUM B OpraHax, WMeKLmnx
COOTBETCTBYIOLLYHO aKKpeauTaumio.

KM-5 umeloT cnegytowne gencraeyowme ceptudmkarbl:

¢ 06 yTBEpPXAEHMM TUNa cpeacTts usamepeHnii RU.C.32.010.A Ne40462 ot 07.09.2010 r.;

® COOTBETCTBUSI  MporpaMMHOro  obecneyeHuss TpeboBaHMAM  HOPMATMBHBLIX  JOKYMEHTOB
FOCT P 8.596-2002 n MM 2891-2004, Ne06.000.0217 ot 01.06.2006 r;

® COOTBETCTBUSI TpebOBaHWAM  3MEKTPOMAarHMTHOW COBMECTUMOCTM W 3reKkTpobe3onacHocTy
no N'OCT P 51649-2000;

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

Mo mepe wncTedeHusa cpoka pencteBus ceptudukatoB KM-5 npeacraBnsawTcsa B yCTAHOBIEHHOM
Nnopsiike Ha UCNbITaHUS C Lerbio NOATBEPXKAEHUS COOTBETCTBUS.

4.3.2 KM-5 B cootBetctBuUM c TpeboBaHuamn [P 50.2.006-94 nogsepratotca obsizaTensHon
nepBUYHOM NOBEpPKe Mpu BbiMyCKe U3 MPOU3BOACTBA 1 NOCIE PEMOHTA, a TaKkKe NepuoaMyYecKon noBepke He
pexe OOHOrO pa3a B yeTblipe roga (Mpu MOCTaBKax Ha 3KCMOPT MEXMNOBEPOYHbIA MHTEpBan onpegenser
cTpaHa-umnopTép). Kpome TOro, B NpegyCMOTPEHHbIX 3aKOHOAATENBCTBOM CIly4Yasix MNOSIHOMOYHbIE OpraHbl
MOTyT Ha3Ha4yaTb BHEOYEPEAHbIE N MHCMIEKLNOHHbIE MOBEPKW.

4.3.3 CBegeHus O TeXHWYECKOM OCBUOETENbCTBOBAHUM MOKYMHbIX WM3OENUN, BXOASLWMX B COCTaB
KM-5, cogepxaTcs B TEXHUYECKOW JOKYMEHTaLMn 3TUX U3gesnvn.

4.4 NMoBepka
lMoBepka Tennoc4éTYMKOB NpoBoauMTca nNo metoamke MMM 4218- 010- 42968951-2010.

5 XPAHEHMUE, TPAHCINOPTUPOBAHUE, KOHCEPBALUMWUA, YTUIIU3ALIUA

5.1 Ycnosus TpaHcnoptupoBaHus KM-5 cooTBeTCTBYHOT ycnoBusim xpaHeHms 5 no FTOCT 15150.

5.2 KM-5 TpaHcnopTupyloTCca BCeMM BuAamu TpaHcnopTa (aBMauMOHHbBIMM B OTannvBaeMbIX
repMeTM3NpOBaHHbIX OTCEKax), B KPbITbIX TPAHCNOPTHBLIX CPeACTBaXx.

5.3 Ycnosus xpaHeHns KM-5 B ynakoBke COOTBETCTBYIOT ycrnosusamM xpaHeHus 1 no FOCT 15150.

5.4 Cpok npebbiBaHua KM-5 B ycrnoBusix, COOTBETCTBYIOLUMX TPaHCMNOPTHbIM — He Bornee ogHoro
mMecsua.

5.5 lMogrotoBka K npouedype KOHCepBaLUUMM W KOHCepBauust NPOU3BOAATCA B COOTBETCTBUMM C
rOCT 9.014.
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5.6 KM-5 1 ux cocTaBHble 4acTU He coaepXaT KOMMOHEHTOB, MPeACTaBMAlLMUX OMacHOCTb Ans
okpyxatowler cpedbl. YTunusaumst KM-5 nponseoautcs Ha oBLmX NpoMBbILLIIIEHHbIX CBarlkax.

6 FTAPAHTUN U3TOTOBUTENA

6.1 WN3rotoBuTenb rapaHTMpyeT COOTBETCTBME TEMMOCHETUMKOB TPEBOBaHNAM TEXHUYECKUX YCNOBUIA
npu cobnogeHun notpebutenem ycrnoBuin akCnyataumm, XpaHeHus, TpPaHCNOPTUPOBAHUSA N MOHTaxa.
6.2 [MapaHTUIHbBIN CPOK 3KcnnyaTaumm — 18 mecsaues Co AHA NPogaxn TeNnocHETUMKA.
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BHUMAHMIO MOJIb3OBATENEN!!!

Hwke KOHCMEKTMBHO nepedvncrneHbl Havbonee BakHble TpeboBaHMS K MOHTaXy W 3Kchnfyatauuu
TENIOCYETUMKOB MONHOMPOXOoAHbIX Moaudukaumn KM-5-1...KM-5-7, obecneumBawowme 6e3onacHOCTb
obcrnyXMBaroLero nepcoHarna, a Takke nofnyvyeHne 4OCTOBEPHbIX PE3YNIbTAaTOB U3MEPEHUIA.

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

Mpu moHTaxe nepBUYHBLIX Npeobpa3oBaTtenen (patumkoB) pacxoga [P B cocrase [PJ
Heobxoaumo ocoboe BHUMaHMe creayeT ob6paTUTb Ha creaylowme TpeboBaHUA:

e 3ANPELWIAETCA otcoeamHate nnatcdopmy nogkntodeHms NP3 u MMNC-1M-N2 npu BKIHOYEHHOM
nUTaHUN.

o 3ANPELWLAETCH Ha Bcex atanax paboTbl kacaTbcs pykamu anektpogos [1P.

e 3AMNPELUAETCH npu npoBegeHUn anekTpocBapoYHbix paboT ucnons3oBaTk kopnyc MNP B kavectBe
MOHTaXXHOro npucnocobneHus. Ona aTux Lenen AOMKEH MCNONb30BaTbCs rabapuTHbIA MMUTATOP
MnP.

e 3AMNPELLAETCA nonb3oBaTbCsi CBapKoW [AJi1 BbIMNOSTHEHUS OTBEPCTMMA B TpybonpoBodax Ans
NOACOEAMHEHVS OaTYMKOB AaBrieHuns n/vnm TtepmonpeobpasoBatenen. HeobxogMmMo MpUMEHSTb
cBeprieHue ¢ nocneaywmnm yganeHmem sayceHues, obpa3oBaBLUMXCA BHYTpY Tpybonposoaa.

e Ocb, kak Obl coeguHsiowass anektpoabl [P, pomkHa ObITb ropu3oHTanbHa (NpoBepsieTcs
BM3yarbHO).

e MoHTax amekTpuyeckux uenen Heobxooumo NpPOM3BOAMTb B CTPOrOM COOTBETCTBMM CO CXEMOW
3NEKTPUYECKNX COEAMHEHUN (OTKITOHEHUNST MOTYT MPMBECTU TEMSIOCHETUMK B HE paboyee COCTOsIHMNE)

o [lo n nocne gatumkoB pacxoda Ha TpybonpoBode HEOOXOAMMO Hannune NPsSIMOSIMHENHbIX YYaCTKOB,
He coepXallMx MeCTHbIX CONpOTUBIEHUA, B TOM Yucne rvunb3 ang T (KTM). Ona 6onbwmHcTBa
MECTHbIX COMPOTUBMEHUA HAUMEHbLUME OfIMHbI Y4aCTKOB COCTaBNAT cooTBeTcTBEHHO 3 1M 1 DN.
3HaunTenbHo OOMbWIMX ANWH OO [JaT4MKOB pacxofa TpebylT MeCTHble COMpPOTMBIEHUS,
cosgarollme CyLEeCTBEHHYIO acvMMETPUIO MOoToKa: perynupyrowas pacxo cpefbl apMmatypa,
rpynna KoneH B pasHbIX MMOCKOCTAX, Y3MNbl CMeLIEeHUs1 MOTOKOB. Takne MeCTHble CONPOTUBMEHMUS
HeobxogmMMo nomewaTts nocrne [P, nubo racutb BO3MYyLLEHWST OT HUX cheunanbHbIMU
yCTponcTBamu.

e MecTo BBOOa XMMWYECKMX peareHToB AN YMsSrdeHust Bogbl OOIDKHO HaxoauTtbes nocrne [P, B
NPOTUBHOM Cry4yae [OSMKHO OblTb OpraHM3oBaHO TLlaTeNbHOE MepemMeLllnBaHue peareHTa,
Hanpumep, WHeKkamu, T.K. BO3HUKaKoLas HEOAHOPOAHOCTL 3NEKTPONPOBOAHOCTU cpefbl MO 06bEMY
MOXET Bbl3BaTb CYLLECTBEHHbIE MOrPELLHOCTM U3MEPEHUN pacxoaa.

e OKpaHbl NMHUM CBSA3M MOAKIIOYAKOTCA TONbKO K kremmMe GNRS M He JOMKHbl MMETb KOHTaKTOB
c kopnycom npubopa.

e OkpaHbl curHanbHbix kabenen TI1 (KTI1) nogkntodaoTcsa TONbKO K knemmam «Gnd» B nnatgopmax
MOAKITIOYEHNS N He OOIMDKHbI MMETb KOHTaKTa C MeTansfiopykaBamu, a Takke Tpybamu, Ha KOTOPbIX
yCTaHOBMEHbI 3T TepmonpeobpasoBaTenu (KOMNEKTbl TepmonpeobpasoBaTenen).

e Knemma «Gna» (19) He aBnsieTCa KNEMMOWN 3a3eMIIeHUs U He JOIKHa NOAKMYaTbCA HU K KOprycy,
HW K 3a3eMMEHMIO0.

e Knemma 3aszemneHuns 6nokoB nutaHus BlMun-3B gomkHa ObiTb HagEXHO coeduHeHa C KIeMMOoW
3a3eMI1IEHMS MOHTaXKHOIO LWkada.

e KATEMNOPUYECKU 3AMNPELLAETCA 3ambikaHne BbIBOAOB CMOHTMPOBAHHbLIX AaTYMKOB OABNEHUS,
YTO MOXET NPUBECTM K X BbIXOAY U3 CTPOS

SKCMIYATALUA KM-5-1... KM-5-7

o 3ANPELWAETCA yctpaHate gedektbl MNP 1 sawmutHbix mne3 ang TM (KTTT) npu 13bbIToMHOM
AaBreHuu cpegpl.

¢ B pabGoumx ycnoBusix BeCb BHyTPEHHU 06BEM NP formkeH ObITb 3anofiHEH U3MePSEMON Cpefon.

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

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



37

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

NMPUTIOXXEHUE A

(cnpaeo4Hoe)

KofObl, ®UKCUPYEMbIE TEMNOCYETYMKOM KM-5 COBbITUNA

coggﬁwﬂ HanmeHoBaHue cobbITus OcTtaHoBKa HakonneHust Tun

51 t4 > makcumyma t4max Q2, M4 (npw t48=0)
52 t4 < MMHUMYMa t4min Q2, M4 (npw t4aH=0)
53 Peseps
54 Gv4 > makcumyma Gv4max Q2, M4, V4 (npu Gv4as=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 «OcHosHowm (3uma)»
57 Pexum «Jleto 1»
58 Pexum «Jleto 2»
59 Pexum «Jleto 3»
60 Pexunm «HeT noToka»
61 Pesxum «HELWTATHBIN» OcTaHOB BCeX UHTErpaTopoB E
62 Peseps
63 Peseps
64 U kaHana G MNMNC > gonyctnmoro Makcumyma Q,M2,V2, Tp E
65 | katywku MNIMC > gonycTMMoro MakcMMmyma Q,M2,V2, Tp E
66 | katywku MNIMNC < gonycTtMmMoro MUHUMyMa Q,M2,V2, Tp E
67 U kaHana G KM-5 > gonyctumMoro 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 ans KM-5-5)
71 txn* > MmakcuMyma txnmax Q, Mn, Tp (npwu txnge=0)** E
72 Peseps
73 Txn* < MUHMMYMa 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 < MuHMMyMa tamin (Mo ymonyaHuto tamin = - 60°C)
79 tXK* > MakcumMyma txkmax Q, Mn, Tp (npwn txkg=0)** E
80 Peseps
81 tXK* < MMHMMYMa txkmin Q, Mn, Tp E
82 Gv2 > makcumyma Gv2max Q, M2, V2, Tp (npn Gv2aB=0)** G
83 Peseps
84 Gv2 < MmHuMyma Gv2min Q, M2, V2, Tp (npn Gv2aH=0)** G
85 Gvl > makcumyma Gvlmax Q, M1, V1, Tp (npn Gv1las=0)** G
86 Peseps
87 Gvl < MnmHumMyma Gvlmin Q, M1, V1, Tp (npn GvlaH=0)**
88 t2k* > Makcumyma t2kmax Q, M2, Tp (npwn t2kaB=0)** E
89 Peseps
90 t2k* < MMHMMYMa t2kmin Q, M2, Tp E
91 tlk* > Makcumyma tlkmax Q, M1, Tp (npwn tlkoB=0)** E
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92 Peseps
93 t1k* < MMHMUMYMa tlkmin Q, M1, Tp E
94 t1 - t2 > makcumyma dtmax Q, Tp** E
95 Peseps
96 t1 - 2 < MMHMMYMa dtmin Q, Tp** D
97 [asneHne Px < Pxmin
98 Bbin RESET unu WATCHDOG
99 Bbino BbINONMHEHO M3MeHeHWe AaTtbl u/unu BpemeHn B RTC
TennocyéTymKa
100 [Nasnenune Px > Pxmax
101 Laenenune P2 < P2min
102 OO6HyneHue NHTerpaTopoB 3a Yac
103 KonnyecTtso owmnbok 3a CyTkn > Makcumyma***
104 [asneHune P2 > P2max
105 [Nasnenune P1 < P1min
106 Tennosast mowHocTb W < 0 Q, Tp** E
107 Peseps
108 [Nasnenue P1 > P1max
114 Owwnbka obmeHa c MMNC Q, M2, Tp (ansa KM-5-2, KM-5-4)** E
115 O6pbIB B LUenu gaTymka Px
116 O6pbiB B Uenu gaTtumka P2 MMNC
117 O6pebiB B uenu gatuuka P2 KM-5
118 O6pebiB B uenu gatuunka P1
119 HewcnpaeHocTb B Lenn TepMmonpeobpasoBatenei Mrnc Q, M2, Tp (kpome KM-5-1)** E
120 HewucnpasHocTb B Lienu TepmonpeobpasoBaTeneit KM-5 Q, M1, Tp** E
121 OcTaHoB c4yeTa Q, M1,V1, M2,V2, Tp E
122 CoOow nuTaHusa Q,M1,V1, M2,V2, Tp U
123 Peseps
124 Owwbka yteHnsa n3 RTC
125 Owwnbka 3anucu B RTC
126 Owwnbka yteHnsa ns EEPROM
127 Owwnbka 3anucn B8 EEPROM

*  MHpekc «k» OTHOCUTCH K napameTpamM ocHoBHoro 6rioka KM-5, nuHgekc «n» — k napametpam 6noka Mr1C.
**  Ecnn BkniodeH pexum «CUHXP. UHTEFPATOPOB», To Bceraa npu octaHoBe HakonneHus Q u Tp
OoCTaHaBnuBaeTcs HakonneHne M1, M2, V1 n V2.
***  [losBNeHne 3Toro CoobLLEHMS CBUAETENBCTBYET O TOM, YTO BO3HUKIO MEPMOSUYECKN NOBTOPSOLLEECS
coobuieHne unn owmnbka (Hanpumep, cooblieHne «tl - t2 < MuHumyma dtmin»). Heobxogumo
BbISICHUTb U YCTPaHUTb NPUYNHY BO3HUKaOLWMX coobuieHun. Mpu Bxoge B NyHKT meHo «BKITKOYEHUE
CYETA>» CYETYMK OLIMBOK 3a CyTKM OBHYNsieTCcs, 3TMM 0O6CTOSATENBCTBOM MOXHO BOCMOSb30BaThCA AN

MOJSIyYEHUsI 3a CYTKM NMPOU3BOSILHOMO KOMMYECTBa COOBLLEHMWIA.

Tunbl coGbITUI, KNaccuduumpyemble NporpamMmmamMm y4éTa napaMeTpoB TennonoTpetneHns:

U — nepurog OTKITKOYEHUS NMUTaHUS;

E — nepvog dyHKLMOHaNbHOro 0TKa3a;

D — nepuopg tl - t2 < MUHUMYMa,

G — nepuog Gv < MUHUMYMa n GV > Makcumyma.
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MNMPUJTTIOXXEHUE b
(o6s13amenbHoe)
CXEMA COCTABIEHUSA YCNTOBHOIMO OBO3HAYEHUA TEMNOCYETYUKOB

Cxema coCTaBIieHWUst YCMOBHOIO 0O0O03Ha4YeHMs1 KOMMIIEKTAUUM WM KOMMOHOBKM MOJTHOMPOXOAHbLIX
moaudukauuin (kpome KM-5- 6/) gormkHa umeTb criefyoLlimm sug

KM-5-X — X - [P3*XXX /XXX — XX - UCN X — XX - X*Kt -X*t - X*P —X-X
1 2 3 4 5 6 7 8 9 10 11 12

B nosvumsax 1 — 12 OormkHbl yKasblBaTbCsl XapakTepuctuku KM-5 1 KOMMNOHEHTbI, BXOAsMe B €ero
cocTasB.

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

2. knacc KM-5, kak tennocuétumka, ansa 3BCT: C, B, A no NOCT P61549; nnu knaccel 1, 2, 3 no
EN 1434-1; gns OBCT knacc KM-5 He yka3sbiBaeTcs;

3. CcokpalleHHas 3anvcb avameTpa ycroBHoro npoxoga (DN) nepBuyHbIX Npeobpa3oBaTener pacxoaa Ha
nogatowiem TpybonpoBsoae;

4. pguameTp ycnosHoro npoxoga (DN) nepBudHbIXx npeobpasoBaTenen pacxoga B MM obpaTHOM (unuv
noanutku onst KM-5-3) tpy6onpoeogax. [ins TBCT Bo BTOpON No3uumm ctaButcsa O nocepeanHe;

5. knacc ToyHocTu npeobpasoBaTtenen pacxoga Al, Bl u T. A4. no knaccudumkauum npousBOLUTENS

(onpegensietca no tabnuue 7 TY);

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

7. npucoeavHeHue JaTynKkoB pacxona K Tpybonposogam on - dnaHueBoe, nnun
P3 — pe3bboBoE;

8. konuyecTBO BXxoaswmx B coctaB KM-5 komnnekToB TepmonpeobpasoBartenen (eCnm ux HeT, CTaBUTCS
0);

9. konuuecTBo Bxogswmx B coctaB KM-5 ognHo4vHbIX TepmonpeobpasoBaTenen (6e3 y4éTa BXOAALWNX B
COCTaB KOMMSIEKTOB), €CNn UX HeT, ctaBuTca O;

10. KONMYECTBO OATYMKOB AABIIEHUS, ECNN NX HET, cTaButcs 0;

11. BO3MOXHOCTb WM3MEPEHUI pacxoda M KONMMYecTBa B MOTOKaX, TEKyWMX B oOpaTHOM (peBepCHOM)
HanpasneHuu: ga — 1, HeT — O;

12. Hannuyme gmucnnes c KnasmaTypon Ha BblYMCINTESNBHOM yCTpouncTee: 1 — aa; 0 — Her.

[NMpumep 3anucu Npu 3akase.

Y notpebuTens TennoBon SHeprun SomkHa bbiTb ycTaHoBNeHa mogudmkaums KM-5-5, nmetowwas knacc
C no NOCT P 51649, wraTtHble npeobpasoBaTtenu pacxoga NP3 pgomkHbl MMeTb gMaMeTpbl YCITOBHOIO
npoxoga DN 100 Ha nogatowem Tpybonposoge n DN 80 Ha obpaTHoM TpybonpoBoge, knacc TouHocTu NP3
aornxkeH 6biTb B1 (no knaccudumkaunm npounssogutens), MNPSOS AOMKHBI MMETb KOHCTPYKTUBHOE MCNOSIHEHUE
1, npucoeamHeHne gatdmkoB pacxoga NP3 k TpybonpoBoay AOMKHO 6bITh hnaHuesbiM. B coctaBe KM-5-5
OOMXKHbI BbITb OAMH KOMMMEKT TepmonpeobpasoBaTtenen, OAMH OOUHOYHBLIN TepMonpeobpasoBaTternb U Tpu
npeobpasoBaTens (4aTyvka) OaBreHUs, U3MEePEHUst Npyu BO3BPATHOM (PEBEPCHOM) TEYEeHMU NPOBOAMTLCSH
He JOKHbI, AUCNNEeN 1 KnaBraTypa Ha BbIYUCIIMTENIBHOM YCTPOWCTBE OOMKHbI ObITb.

3anncb Takoro 3akasa JormkHa MMeTb CreayoLmii Bua;
KM-5-5 —-C-TP®*100/80 — B1 — UCIMN'1 — &n — 1*Kt—1*t— 3*P — 0 — 1
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NMPUIIOXXEHUE B

(o6s13amesnibHOE)

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

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

Diman: - Tl i @

@I®@}®)

D+

N oTte. gd

DN 15 | 20 | 25 | 32 | 40 | 50 | 65 80 | 100 | 150 | 200 | 300
D, Mmm 95 | 105|115 135|145 160 | 180 | 195 | 230 | 300 | 360 | 485
D1, Mmm 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, wTt 4 4 4 4 4 4 8 8 8 8 12 16

135 | 153 | 155 | 160 | 200 | 205 | 210 | 240 | 250 | 320 | 360 | 450
+3 | +3 | +£3 | £3 | x4 | +£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]110[150]21,0]|340]51,0]|970

L, Mm

PucyHok B.1 — ®naHueBoe npncoegnHeHe 4aTynkoB pacxoga

Mpwun™medyaHne — lNpucoeguHnTenbHble pasMmepbl naHueB 1 O0TBETHLIX dnaHueB no NOCT
12815-80 ucnonHenne 1 gns Hambonbliero n3bbITodHOro Aaenenus 2,5 MMa (25 KFC/CMZ), KOHCTPYKLMSA
dnaHues no NOCT 12820-80.
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FABAPUTHBIE, YCTAHOBOYHBIE U MPUCOEOUHUTEJIbHbLIE PASMEPBLI TEMNIOCYETYMKOB

(nepBuYHLIN NpeobpasoBaTternb 6e3dnaHUEeBbIN)

10w s |7
N
pocCe
I
F h
<
4 mecTa
e J
B C
DN 25 50 80
D;, MM 85 125 160
d, mm 14 18 18
A, MM 132 133 200.5
B, Mmm 102 156 196
C, MM 84 131 166
H, MM 285 311 365
Macca, kr 4 7,5 15




Tennoc4yétynk KM-5. Moandukaumm KM-5-1...KM-5-7. PykoBoACTBO N0 9Kcnayatauum 42

NPUTTIOXXKEHUE I
(cnpaeo4Hoe)
KOMMNEKTbl TEPMOMNPEOEPA30OBATENEW CONPOTUBNEHUA KTC-B

ana yCtaHOBKU B 3alLUTHbIE TMNb3bl, C KpenieHnemM BUHTOM

.1 Tepmonpeobpa3oBatenu

65

bD

80

Lm

OunameTp MoHTaxHom yactu D, mm: 6; 8
CraHgapTHbIM psg AnMH MOHTaxHoM Yactm Lm, mm: 100; 110; 130;150; 170; 210; 250; 300; 370; 450; 550.

MNb3bl 3aWKUTHBbIE

Q
|
- L

M20x1,5

Mne3a M4P.105
OnameTp D, Mmm: 8; 10 ons ycTaHOBKM Tepmonpeobpa3oBaTener ¢ guaMmeTpaMmm MOHTaXXHOM YyacTn 6 n 8

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

YcnosHoe gaeneHune Py = 2,5 MlMa

Q r— |

Q

M20x1,5

lN'nb3a MUP.106 ycuneHHas
OnameTp D1, mMm: 8; 10 ona ycTaHOBKM Tepmonpeobpa3oBaTener ¢ guameTpaMmym MOHTaXXHON YacTn 6 1

8 MM COOTBETCTBEHHO.
OuameTp D, mm: 10; 12
CraHgapTHbIA psg MOHTaXHbIX anvH L, mm: 50; 60; 80; 100; 120; 160; 200; 250; 320; 400; 500
YcnosHoe gasnenune Py = 6,3 Mla
PucyHok I".1
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.2 MoHTax TepmonpeobpasoBaTenei Ha U3MepUTENbHbIX
yyacTkax Tpy6onpoBofoB

Mpu yctaHoBke Tl Ha M3MepUTENbHbIX y4acTkax TpyGonpoBoAoB AOMmKHbI cobnogaTecs TpeboBaHus,
OCHOBaHHbIE Ha MEXAYyHApPOAHbIX U MEeXrocyaapcTBeHHbIx ctaHgaptax TOCT P EN 1434, MO3M P 75 u
FOCT 8.586.5

TI moryT ycTaHaBnmMBaTbCs Kak B b3y (COrnacHo Knaccndukauum MexayHapoaHbIX CTaH4apToB —
Tvn P* rge nog cumBOonioM *  nogpasymeBaeTcs OyKBEHHbIM 3HaK, ODO3HaYaloWMiA  KOHKPETHYHO
mogudmkaumo npeobpasoBatend, Hanpumep, Tun PL o3HavaeT TI1 B rmnb3e ¢ rofoBkomn 1 T. A4.), Tak n 6e3
rmnb3bl (Tvn D*). [na TpybonpoBogoB AnameTpom Ao 25 MM crniegyeT npumMmeHaTb T Tonbko crneumanbHom
KOHCTpYKUMn (Tun DS) ¢ KOPOTKOWM MOrPY>KHON YacTblo U YyCTaHaBNMBaeMble B COOTBETCTBYHOLLNE PUTUHIN —
pacwmputenu (Bxogsiume B KOMNNEKT noctaskm KM-5).

Ha wunsmeputensHom ydyactke Tpy6onpoBoga TI1 AOMmKHbI yCTaHaBNMBaTbCs MPEVMYLLECTBEHHO B
pagunanbHOM HanpaeneHumn (pucyHok [.2).

PucyHok .2 — BepTukansHas yctaHoBKa TepMmonpeobpasoBartens

Ecnmu  KM-5 npumeHsitoTcs B cuctemax TenmnocHabXeHuss M ropsvero BogoCHabxeHus, To
HeOOXOAMMO Takke Tensou3onupoBaTb MecTa ycTaHoBku Tl Ha TpybonpoBogax M BbiCTynawLlime 4actu
cammx Tl c Tem, 4TOObI MakcumarnbHO YCTPaHUTb TEMMOOTBOA M MNpMbnManTb nNpocunb TemnepaTyp K
NPsIMOYTroSIbHOMY, C T€M, 4YTOObl YMEHbLUUTL MOrPELUHOCTb W3MEPEHWA €€ CpemdHEero WHTerpanbHOro
3Ha4YeHUs1 B M3MepUTENbHOM cedveHun. Tepmomsonsauuio cregyeT nposoautb no CHwull 41-03-2003
«Tennosas n3onsauns obopyaosaHns n TpybonpoBogoB».

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

PucyHok I.3 — HakroHHas yctaHoBka TepmornpeoGpasoBaTens

HonyckaeTtcst yctaHoBka Tl B KONEHO, YYBCTBUTENbHbLINA 371EMEHT NPY 3TOM AOMKeH ObITb HanpaBneH
HaBCTpeYy NOTOKy (PUCYHOK . 4).
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PucyHok .4 — YcTaHoBKa TepmonpeobpasoBaTtens B KOJIEHO
nyGuHa norpyXeHWs 4yBCTBUTENbHLIX 3nemeHToB TM B noTok gomkHa  coctaensats 0,5-0,7
OnameTpa Tpybonposoaa.

Mexay npeoOpasoBaTtensiMM pacxoda M TeMnepaTypbl HE OOIMKHO HaXOOWUTbCA HUKAKMX MECTHbIX
COnpoTuUBNEHUI (B TOM Ynucne unbTpoB).
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NMPUTIOXXEHWE

(pekomeHdyemoe)

MOHTAX 3NEKTPOHHbIX KOMMYHUKALIUIA

MogkntoyeHne ycTponctea nepeHoca AaHHbix YT[O-32, YIO-64 nnu nepcoHanbHOro KoMnbkoTepa K
KM-5 ons cynTbiBaHWS MIHOBEHHbIX 3HAYE€HUA MoKa3aHni 1 6a3 gaHHbIX BbINOMHAETCH C MCMONb30BaHMEM
OOMONHNUTENBHOIO NepUdepUnHOro 06opyaoBaHuS.

MoaknoyeHne BO3MOXHO B CreAYOLLMX BapuaHTax:

= ogKIItoYEHNE Yepes aBTomMaTUYeCknin npeobpasoBaTtens MHTepdenica AlNNA-5 nnn RS-485/RS-232;
= OAKNIoYEHNe Yepes aganTtep nepudepun Arll-5;
" NoAKMYeHne yepes Wwkad, CKOMMYTUPOBAaHHbIN ANS TENNOCYETUYMKA.

1 CoepguHeHue Yyepes3 npeobpasoBaTtenb MHTepdenca
Ons coeauHeHuns c OTAENbHbIM npnbopom KM-5 il ceTblo yepes AlNn-5
(Mnn RS-485/RS-232) HeobxoouM MOHTaX Kabensi ¢ 9-KOHTaKTHbIM pasbeémMoM ansd coeauHeHua KM-5 c
npeobpasoBaTtenem uHTepdelica.
MoHTax kabens Heo6xoaMMO BbINOMHUTE B COOTBETCTBUM C Pa3BOAKOW KOHTAKTOB npeobpasoBaTtend u
KM-5, kak npegctasneHo Ha pucyHke [.1.

KM-5 Hynb- YNa vnm
AMWU-5 unu MOZEMHbIi
RS-485/RS-232 @6ens nK
RS-485 RS-232 RS-232
Llenb KoHT. /_:\ m KoHT. Llenb Llens KoHT. KOHT. Llenb
AL 31 N I 1 RSA RXD 2 2 RXD
BL 32 _ T -t 2 RSB TXD 3 ~—1 3 TXD
+URS 17 Wi \ 4 +URS || DsSR 6 I 4 DTR
URS 15 W = 5 URS || GND 5 5 GND
GNRS 26 -—|_| r —__3 GND RI 9 ﬁi o RI

PucyHok [1.1 — Cxema MOHTaxa Ansi NoAKioyYeHns Yepes npeobpasoBaTtesib MHTepdeinca

Yepes 370T kabenb AOMKHbI ObiTb coefMHEeHbl curHanbl gasel A n B mHTepdenca RS-485, obwun
npoBoA, 1 NoAaHO NUTaHue.

YL vnn MK coeanHsieTcs ¢ npeobpasoBaTenemM vepes Hynb-MOAEMHLIN kabenb. [Npn aTom nutaHue
+6...9B pomkHo nepegasaTbcs oT KM-5 TpaH3anTom yepes npeobpasoBaTenb MHTepdeinca Ha pasbém YI1[.
Mpwn nogkntoveHun MK 3TOT BbIBOA HE MCNONb3YyeTCcs 1 Ha paboTy KoMMbIOTEPa HE BMMSET.

Takum 06pas3oM, MOHTaXHbIN pasbéM (WMTOK) AN CbéMa OaHHbIX MOXeT OblTb ABYX TWUMOB: BUSIKa
DB-9M RS-485, korga npeobpa3oBaTternb He MOHTUPYETCS BMECTe C pa3beéMoM, unu Bunka DB-9M RS-232.

MpeonoyTtuTenbHee 3aKOHYUTbL MOHTaX Ha RS-485, Torga Ha MecTe aKcnnyatauum MOHTUPYHOTCA
TOnbko Kabenu m pa3bém, a npeobpasoBaTtenb MHTepdenca akcnnyaTupyetTca coBmecTHo ¢ YT wnu
NepeHOCHbLIM KOMMbIOTEPOM Ha HECKOMbKMX NOA0OHBLIX 06 beKTax.

2 CoeauHeHune vepe3 agantep nepucepumn All-5

Cpean mHorux dyHkumn agantepa nepudpepumn All-5 npegycmoTtpeHa dyHKUMSA agantepa CBA3M:
TpaHcnAUMsa gaHHbIX U3 MHTepdenica RS-485 B uHtepdenc RS-232 1 obpatHo.

Mpn wncnonb3oBaHum All-5 gns obecnedeHnss cBs3an ¢ KM-5 ¢ nporpaMmHOro wunu annapaTHOro
obecneyeHns CHMMaeTca 3ajada ynpasreHus nonyayniekcHon nuHuen ceasu. B pesynbtaTte nosiBnsieTcs
BO3MOXHOCTb MCMOMb30BaTb HE MNPUCMOCOONEHHbIE K 3TOMYy CTaHZapTHble MOAEMbl, ajanTepbl U
onepaumoHHble cuctembl (Hanpumep, Windows).

Cxema MOHTaxa Ansi NOAKIIYEeHUs Yepes aganTtep nepudepun npeacrtaBneHa Ha pyucyHke [1.2.
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Hynb-
KM_5 MOAEMHbIN YI'Iﬂ nnm
A|'|-5 kabenb I_I K

RS-485 RS-232 RS-232
Llenb KoHT. m A\ Kont. | Llenb Llenb KoHT. Kout. | Llensb
AL 31 I I 1 RSA RXD 2 1l — 2 RXD
B1 32 T T 2 RSB TXD 3 1 3 TXD
+URS 17 "\ _\\ 4 +URS | |"GND 5 5 GND
_URS 15 - 5 -URS RI 9 9 RI
GnRS 26 —IEF \‘/_,— 3 GND

I [

PucyHok [1.2 — Cxema MOHTaxa AJ1a NoaKnoveHns yepes agantep nepudepum

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

B aToM crnyvyae MOHTaxHbIN pa3bém (LLMTOK) ANA CbEMa AaHHbIX Takke MOXET ObITb ABYX TUMOB: BUNKa
DB-9M RS-485, koraa All-5 He MOHTUpyeTCs cTaunoHapHo, unu sunka DB-9M RS-232.

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

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

Mpwv nogkntodeHmmn YT k Al-5, He nmetoLwmMM BbiBOAA NUTaHUSA Ha pasbéme RS-232, YT Heobxogmumo
3annTbiBaTb OT aBTOHOMHOIO Brioka NUTaHus.

3 MoHTax ceTeBOM KOH(urypaumm

Ona nonydeHusa ceteBon koHurypauum uenu Al n Bl otgenbHbix KM-5 coeamHsoTes napannensHo
BUTOW Napow, Kak nokaszaHo Ha pucyHke [.3. B nnatdopmax nogkntoveHus KM-5 npegycMoTpeHsbl
nepeknoyaTenu Ha pesncTopbl, COrnacylolme InUHUI0 CBA3W (Janee — nepeknoyatenu). Y KpanHux
YCTPOMCTB Ha NuHumM RS-485 (B Tom umcne KM-5, PM-5, Al-5 u gp.), T.e. y YCTPOWCTB, KOTOPbLIMW
3aKaH4YMBaOTCS NIMHUM CBSA3W, NepeknioyaTeny ycraHaBnmBarTcs B nonoxeHme «ON», a y ocTanbHbIX — B
nonoxeHne «OFF».

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

Pastem DB-OM
K5 KW5 RS485 gna
SW2-Al1,B1- SW2-Al1,B1- apanTepa c
ON OFF q repemMsMkamy
Llers | KoHr. Llemb | KoHr. Kowt. | Lerb
Al 31 Al 31 A A 1 | RSA
Bl 32 Bl 32 7 2 RSB
GnRS | 26 +URS | 17 4 +URS
-URS 18 A, 5 -URS
GnRS | 26 3 GND
[ ] I [ ]

PucyHok [1.3 — Tunosasi cxema ceTteBoro coeanHeHms KM-5

Mpy MOHTaXxe ceTeBol KOHJUrypaumum HeobxoamMmo cobrnoaaTh creayoLme orpaHuYeHus:
» 06uWasa AnvHa MHPOPMAaLIMOHHBIX NIMHMIA CBA3M He AorkHa npesbilwaTs 1000 Mm;
* AnVHa NUHUM NATaHKA aganTepa He JorkHa npesbiwaTh 200 M.
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4 CoeanHeHue Yyepe3 moaeMbl

CraHpapTHble Hayes-COBMECTMMbIE BHELUHME MOOEMbI MOXHO UCMOSb30BaTh AN CBA3W C OTAENbHbIM
KM-5 unu ¢ Heckonbknmn KM-5, 06beANHEHHBIMU CETLIO MO NUHMUAM CcBA3K RS-485.

[na atoro B kayectBe npeobpasoBaTtens uHTepderica RS-485 B RS-232 Heob6xo4MMo MCnonb3oBaTb
apganTtep nepudepun All-5.

Kpome TOro, ycraHoBneHHbin cO cTopoHbl KM-5 mogem Heobxogumo 3anporpamMmmpoBaTth Ha
naccuBHyo paboTy.

[na aToro Heo6XoaUMO MOAKIHYNTBECS K MOAEMY C MEPCOHANbHOrO KOMMbIOTEPA B peXUMe TepMuHana
Ha ckopocTy 9600 bog 6e3 KOHTPONsA YETHOCTU M KOMaHgaMU MOAEMa B COOTBETCTBMM C PYKOBOACTBOM Ha
MOZEM BbINOMNHUTL crieayoline AenCTBuIS:

e OTK/IOYUTb 3XO 1 Bblgayvy OTBETOB;

e OTKMOYMTb peakumto Ha curHansl DTR n RTS;

e YCTaHOBWUTb TUM NUHUN CBA3M (KOMMYTUPYEMasi U BblaeneHHas);

e 0N KOMMYTMPYEMOW FIMHUWM YCTAHOBWUTb aBTOMATUYECKUA MEPEXOod K COEOVHEHWID U B PEXMM

OaHHbIX MOcne onpeaenéHHOro KONM4ecTsa 3BOHKOB;

oTKNIUNTL Bydepusaumto MNP;
e COXpaHWUTb PErncTpbl MOAEMA B €0 3HEProHE3aBMCMMOWN NamMAaT1 B O4HOM U3 npodounent 3arpyskm n

YCTaHOBUTb 3TOT NPOUNb B Ka4eCcTBe NPouns No yMONYaHuio.
Mopem coeanHsieTcs ¢ All-5 kabenem-yanuHutenem.
Cxema opraHunsaumm MoAeMHbIX CBA3€el npuBeaeHa Ha pucyHke [.4.

Y3en yuyeta ¢ cetbio KM-5

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

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

Y3en yyeTta ¢ oaMHOYHbIM KM-5

RS485 RS-232

KM-5 AN-5 Mopem /|

PucyHok [1.4 — Cxema opraHusaumm MogeMHbIX CBA3EN
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MPUITIOXXEHUE E

(cnpaBo4HoOEe)

Jiner 1
TEMNNOCYETYUKU KM-5-1... KM-5-7
CXEMbI BKITKOYEHUSA U ANTOPUTMbI BbIMUCNEHUSA TEMNNTOBOW 3HEPIUU

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

@ - G3

Vu A

G2

@ - G3

MNonatowmin =p MNogarowmin =

OGpaTHEIN <= OBpaTHEIN <=

t2 P2 t2 P2

AnrOpMTM BbIYUCNEHUA TennoBon Heprun:
Q = Q; = M1+(hl - h2)
ApXMBMpyeMble BeJINYUHDI:

e Q —TennoBas aHeprug, [kan;

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

e M2, V2 — macca M 06bEM TennoHocutens, npowepwero 4epes [MMNC, T wu m> (Toneko B
mMoandukaumm KM-5-2);

e VU — 0OBbEM TENNIOHOCUTENS, NPOLLEALLEro Yepes OOMNONHUTENbHLIN NpeobpasoBaTenb pacxoa C
UMMYSIbCHbLIM BbIXOOO0M, T U m®. Macca M, T—¢ Bepcun v2.24;

e 1,12 — TemMnepaTypa TeNNIOHOCUTENA B NogarLiem n obpatHom Tpybonposogax, °C;

e ta — Temnepartypa HapyXHOro Bo3gyxa, °C;

e P1, P2 — paBneHne TennoHocuTenNs B nogatowem n obpaTtHom TpybonpoBogax, krc/em? (atm);

e Tp — Bpems paboTbl npubopa, u.

MpumeyvyaHue — B cxemax BknoYeHUss npunoxennss E o6osHaveHnss cooTBeTCcTBYHOT M.l

npumevaHni Ha ¢.6 gaHHoro PO KM-5, rae TC = NP3 + BY, a MMNC=lP3 6e3 BY.

BknroyeHne KM-5-1 ans TynuKoBon cucteMbl ropsiyero BOAOCHabXXeHusA

Bkno4yeHue KM-5-1'

Vi -*.
ta 0

@ - G3

Mopaowmin =p
trEI: P1

AnropuTtm BbIYMCIIEHUA TENIOBON dHEPIrun:

Q = QE = Mch'(hch - hXB)
ApXVIBVIpyeMbIe BeJNMNYUHDI:

Q —Tennosag aHeprus, [kan;
M;sc — Macca u 06b€m TennoHocuTens, npoweawero Yyepes TC, T n M3
trBCc — Temnepartypa TennoHocuTensi B Tpybonposoge, °C;
P1- naBreHve TeNnoHocuTens B TpyGonposoae, kre/cm? (aTm).

MpumeyaHue — JaTynuk TeMnepaTtypbl XONo4HON BOAbI tXB 3aMEHAETCS Pe3nCTOPOM HOMUHAIOM
120-150 Om, BenuynHa TemnepaTypbl XONO4HOW BOAbl YCTaHABMBAETCA KakK JOrOBOPHOE 3HAYEHNE U3 MEHIO
npubopa.



49

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

TPUTIOXKEHWE E Jinct 2

TennocuyétTuuk KM-5-3.
Cxema BKITHOYEHUA U anropuTM BbIYUCIIEHNA TENJTIOBOWN 3HEPIUM

Vi A
MCTOYHMK TENOTHI a

=p [logarowmmn

) e [ v 1

<= O6paTHbIN

- || t2n t2k P2
MNoannToYHbIN ]
-> G2 XonogHas Boaa,
ncnonb3yemas
-p = =p [N NOAMNUTKN

Px txn

ANroputm BbI4YUCIIEHUA TENTIOBOW 3HEPIruum:;
Q = M1¢(hlk — h2k) + Mnogne(h2n — hxn),

rae hlk = h(tlk), h2x = h(t2k), h2n = h(t2n) n hxn = h(txn). AHgekcbl «k» n «n» 0603Ha4alT HaMeHoBaHue

ANEeKTPOHHOIo 6“0Ka, K KOTOpPOMY NOAKIMK4YaroTCA TepMOﬂpeO6pa3OBaTeﬂM. VIH,D,EKC «K» COOTBETCTBYET TC,
«n» — MMNC.

ApXMBMpyeMble BeJINYUHDbI:

Q —Tennosag aHeprus, [kan,;

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

Mnogn, Vnoan — macca u obbéM TennoHocuTens, npowepuwero yepes [MMNC, ycTaHOBMEHHIN
Ha nognuMTovHom Tpybonposoae, T 1 m>;

V1 — 00BbEM TENNOHOCUTENS, NMpoLUeALLEro Yepes AONoNHNTENbHbIN Npeobpa3oBaTtenb pacxona ¢
UMMNYNbCHbLIM BbIXOA0M, M”;

t1, t2 — TemnepaTypa TennoHocuTens B nogawLiem n obpatHom Tpybonposogax, °C;

txn — TemnepaTtypbl XonogHon Boasl, °C;

ta — Temnepartypa HapyHoro Bo3ayxa, °C;

P1, P2 n Px - paBneHve TennoHocuMTens B nojawollem, oOOpaTHOM U MNOAMUTOYHOM
Tpy6onpoBoaax, Kre/cm? (aTM);

Tp — Bpemsi paboTbl npubopa, u.
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MPUIIOXKEHWE E Nucr 3
TennocuyétTuyukm KM-5-4; KM-5-7.
CxeMbl BKITHOYEHUSA U aNnropuTMbl BbIYUCIIEHUA TENNIOBON 3Heprumn

BknioyeHue Ha Vi A
BrnioueHne Cucrema IBC UCTOUHUKE TennoTbl
y notpebutens (5_93 LMPKYNALMK) . -3
Vi A
ta ; .
O |
# =» [opatowmi
) 4 —
-> I M
t1P1 Cuctema @
OTOMMNEHUA <= O6paTHbIi
MoanUTOYHBLIA t2n P2
-
- | | XonopgHas soaa,
s @12 P2 ol - — - MCMIONb3yeMast
txKk txn Px ANA NOANUTKK
AnropuTtm BbIMUCIIEHUS TENSIOBON dHEPrumn AnropuTtm BbIYMCIIEHUS TEMSIOBOW 3HEpPrumn
Tennoc4yétumnka KM-5-4 Tennocuyétumka KM-5-7
Kputepuii
nepekxsitoyeHns B
pexnme «ABTO»: AnropuTm BblMUCNEHUS TENSIOBOW MOLLHOCTU B KaHane
MacCOBbLIN pacxoa N3MepeHNsa TENNOBOWN aHepPrnn
Pexum yepes
TCullNC
TC rnric W
OcrogHoM G1 G2 G1e(h1 —hxK) — G2+(h2-hxn)
(nnn 3uma)
Jleto-1 G1 Ownn NT G1e(hl -hx)
JleTo-2 Ownn NT -G2 G2+( h2-hx)
Jleto-3 G1 -G2 (G1+ G2)¢(h*-hx)
Mpumeyvyanue — Tllpu wucnonb3oBaHWM Tennocyétynka Ha uUcTodHuke TennoTbl (KM-5-7)

NPUMEHSAETCA TONbKO pexum «OcHoBHOM». [NogpobHoe onucaHne BCEX PEXMMOB paboTbl MPUBELEHO B
n. 1.1.6 «Pexumbl paboTbl TEMTOCYETUNKOB.

ApquMpyeMble BeJINYUHDbI:

Q — Tennosas aHeprus, kan;

M1, V1 — macca n 06bEm TennoHocuTens, npoweaiero Yyepe3 TC, T u M>;

M2, V2 — macca 1 o6bEém TennoHocutens, npotueawero vepes MMNC, T n m2;

Vi — 06bEM TennoHocuTens, NpoLleLllero Yepes AonofHUTENbHbBIA NpeobpasoBaTternb pacxofa C
UMNYMbCHBLIM BbIXOAOM, M™;

t1, t2 — Temnepartypa TenoHOCUTENS B NoAatowemM n obpaTtHom Tpybonposogax, °C;

tx — TemnepaTypbl xonogHou Bogebl, °C;

ta — Temnepartypa HapyxHoro Bo3ayxa, °C;

P1, P2, Px — gaBneHue TennoHocutensa B nogawoLlem, obpatHOM 1 NoanMTodHOM TpybGonposogax,
krc/om?® (aTm);

e Tp — Bpems paboTbl npubopa, u.

MpumeyaHune — Y notpebutens sHayeHe TemnepaTypbl XONoAHON Boabl (tX) nporpammupyeTcs
N MOXeT OblTb U3MEHEHO M3 MEHK Tennocyétymka. Ha MCTOYHMKE TennoTbl 3HaYeHUst TemnepaTtypbl U
AaBreHnst XONoOHOW BOAbl M3MEPSIIOTCA U apXMBUPYHOTCH, MPUYEM TemnepaTypa XOnoAHOW BoAbl Ans
NOANUTKN M3MepPSieTCs OBYMsi TepMornpeobpasoBaTensmMu txk U txn M3 OBYX KOMMMEKTOB MoAoOpaHHbIX
TepmonpeobpasoBartenen. [epBbii KOMINEKT Npy 3TOM Nogkno4éH Kk TC, a BTopon — k MT1C.
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TPUTIOXEHWE E Jinct 4

TennocuyétTuuk KM-5-5.
Cxema BKINHOYEHUSA U anropuTMbl BbIYUCIIEHUS TENTOBOWN 3HEPruu

Cwnctema 'BC
(6e3 umpkynauun)

RN

Cucrema otonneHus

AnropuTtm BbIlYUCIIEHUS TennoBoun aHeprum tennocuyétymnka KM-5-5.

Kputepuin nepekntoveHns B
pexnme «ABTOx»: AnropuT™M BblMMCNEHUSA TENSIOBOW MOLLHOCTU B KaHanax
MaccOoBbI pacxoq 4epes N3MepeHUs TeNNOBOW 3Heprum
Pexum TC mNnc
OcHoBHOM KaHan [ononHutenbHbIN
TC nne W =Ws W2 = Wrsc
(ognil\:fom) G1 G2 G1e(h1 — hx) — G2+(h2-hx) (G1- G2)+(hrac-hx)
Jleto-1 G1 Ownun NT = WrBc (G1-0)e(hrec-hx)
Jleto-2 Owvnn NT -G2 = WrBC ( 0+ G2)+(hrec-hx)
Jleto-3 G1 -G2 = WrBC (G1+ G2)+(hrec-hx)

MpumeyaHune — MNogpobHoe onucaHve BCEX PexumoB paboTel npuBedeHo B N. 1.1.6 «Pexumsl
paboTbl TENITOCYETHMKOB.

ApxunBupyemble BeNIMYUHbI:

Q — TennoBas 3Heprus Mo OCHOBHOMY KaHany, kan;

Q2 —1ennoBas 3Heprus No JONONHUTENbHOMY KaHany, [kan;

M1, V1 — Mmacca 1 06bEM TENNOHOCUTENS, npolueaLuero yepes TC, T, M*;

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

t1, t2 — Temnepartypa TennoHoOCUTENS B NoAatowemM n obpaTtHom Tpybonposogax, °C;

t3 — Temnepartypa TennoHocutens B Tpybonposoge MBC, °C;

ta — Temnepartypa HapyxHoro Bo3ayxa, °C;

P1, P2 — jaBneHu1e TennoHocuTens B noaaioLieM 1 obpatHom TpybonpoBogax, kre/em? (aTm);

e Tp — Bpemsi paboTbl npubopa, u.

MpnmeyvyaHunsn

1 3HayeHve TemnepaTypbl XONO4HOW BOAbI (tX) NporpammMupyeTcs U MOXET ObITb U3BMEHEHO N3 MEHIO
TennocYETUMKA.

2 hrec - aHTanbnus TennoHocuTens, nogatowerocs B cuctemy N'BC, cootBeTcTBYIOWAA TemnepaType
trec (B ctapon pegakumm «PykoBoactea no akcnnyataumn KM-5» Ha pucyHke trBc o6o3HayeHa kak t3).
Ecnu trBc He M3mMepsieTcsi, TO B 3aBUCMMOCTM OT pexuma paboTbl M MOOENW TennocyeéTymka Ans
pacyéTa hrec B kayecTBe trBC WCMOMb3YOTCS 3HA4YeHWst TemnepaTyp, NpuMBEAEHHble B Tabnuue 9
n. 1.1.6 «Pexumbl paboTbl TEMNOCYETYNKOB.
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NPUNOXXEHUE E Nuet 5
TennocuyéTuyuk KM-5-6.
Cxema BKNHOYEHUS U anropuTMbl BbIYUCIIEHUS TENSIOBOW 3HEPruun

Cucrema BC
(6e3 umpkynaumm)

FIy
=
i)
-p
Cucrtema
oTonneHnsa
<=

ANropuTm BbIYMCIIEHUA TENJNIOBOWN aHeprun Tennoc4yéTunka KM-5-6.

MaccoBeblIi pacxog 4yepes Tennosasi MOLLHOCTb B KaHanax namepeHuns
TCnInc TEnnoBOW 3Heprum
Pesiam TC nnc OCHOBHOM KaHas LlOMONHUTEbHbII
W =Wy W2 = Wrsc
OcHoBHoOM G1 G2 G1e (h1 —hx) — G2¢(h2-hx) G3e(hrec-hx)
Jleto-1 Gl Owm NT G1e(hl —hx) =W;g
Jleto-2 Owrm MNT -G2 G2e( h2-hx) =W;s
Jleto-3 Gl -G2 (G1+ G2)(h*-hx) =Wy

MpumeyaHune — MNogpobHoe onucaHve BCex pexxumoB paboTbl npuBedeHo B N. 1.1.6 «Pexumsl
paboTbl TENITOCYETYMKOB.
ApxunBupyemble BeNTUYUHbI;
e Q — TennoBas aHeprns No OCHOBHOMY KaHany, [kan;
Q2 — TennoBas aHeprusi No JONONHUTENbHOMY KaHany, ['kan;
M1 (V1) — macca (unu o6wEém) TennoHocuTens, npoweawero Yepes TC, T, M>;
M2 (V2) — macca (nv 06bEM) TennoHocuTens, npoluealero yepes Mrc, 1, m*;
M3 (V3) — macca (unu 0OBEM) TenmnoHocuTens, npoweawero 4epe3 AOMNOMHUTENbHbIN
npeobpasoBaTernb Pacxoaa ¢ UMMYIbCHLIM BLIXOAOM, T, M>;
M4 (V4)* — macca (unn obbEM) TennoHocuTens, npollelero Yyepe3 BTOPON AOMNOMHUTENbHbIN
npeobpasoBaTerb Pacxofa ¢ UMAYNbCHBIM BbIXOAOM, T, M;
t1, t2 — TemnepaTypa TennoHocuTens B nogatLiemMm n obpatHom Tpybonposogax, °C;
t3, t4*— Temnepartypa TennoHocuTenst B NpsiMoM 1 obpatHom Tpybonposogax MBC, °C;
ta — Temnepatypa HapyxHoro Bosayxa, °C;
P1 n P2 — gaBneHve TennoHocuTens B nogarowem n obpaTtHoM TpybGonpoBoaax, krc/om? (aTm);
Tp — Bpemsi paboTbl nprbopa, u.
MpnmeyvyaHunsn
1 M4 (V4) n t4 apxmBupyoTCa TONbKO B KOHGUrypauusax KM-5-6, roe st BENUYMHbI M3MEPSAIOTCS.
2 B moandukaumn KM-5-6 apxvBupyOTCS UNU TOMbKO 3HAYEHUS HaKOMMEHHbIX Macc, WUIn TOMbKO
3HaYeHNss HakonmneHHblX obbémoB. Bbibop BapuaHTa apxvMBMpPOBaHMS OCYLLECTBASETCA U3 MEHI0
TennocyE€TUmnka. Npu M3roToBNEHUN YCTaHOBIEH BapuaHT «Macca.
3 B HacTosillee BpeMsi CEpPUMHO BbINyCKAKOTCS  TEMfOCYETYMKM, paboTalolme TOMbkOo B
KOHdpurypaumm 7.
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NMPUTIOXXEHUE XX

(o6s13amenbHoe)
PEKOMEHOALIUM NO HACTPOWUKE KM-5

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

HEKOTOPbIX MapamMeTpoB, KOTOpbIE MOTYT BNMATL HA paboTy npubopa (kavyecTBO CBA3WN C KOMMbIOTEPOM UIU
Al-5un 1. 4.). 971 napameTpbl MOryT ObITb yCTaHOBMNEHbI Npu Bbinycke KM-5 13 Nnpon3BoacTBa CTaH4apTHBLIM
06pa3oM 1 He yAOBNETBOPSTb KOHKPETHBLIM YCIOBUAM JKCMyaTaumm TENOCYETYMKA Ha OO beKTeE.

1

2)

3)

4)

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

HeobxoaumMo NpPOKOHTPONMPOBATL HACTPOEYHblE NapameTpbl B NyHKTe MeHo «BbIXO[ LON:
BKI1.», koTopbi Haxoantcs B MeHio «HACTPOWKA», n koathdULUMEHTHI YACTOTHBIX U TOKOBbIX
BbiIxoaoB Kyl, Ku2, K11, K12 B meHio «[TAPAMETPbI NMPUBOPA».
Ecnn B komnnekt noctaBkm KM-5 He BXogaT aganTepbl TOKOBO-4aCTOTHbIX BbixogoB ATYB
(ATYPB) nnm mogynu LON, To €BA3b C HUMU HEOOXOAUMO BbIKIMIOUYUTL (HACTOTHLIE N TOKOBbIE
BbIxoAbl OyOyT BbIKMKOYEHbI, €CNN COOTBETCTBYOLMNE KOI(PDULMEHTHI 3adaTb PaBHbIMU HYIHO).
Ecnu aTtoro He caenatb, TO NPW BKIOYEHHBIX TOKOBbLIX, YaCTOTHbIX MM LON Bbixogax, npmbop
Bbl4ACT BO BTOPOW KaHan uHtepderica RS-485 nocbinku ns cooTBeTCTBYOWMX Npnbopos. Mpu
3TOM CBsi3b MO NEpPBOMY KaHamy Ha HekoTopoe BpeMsi ODOpBETCA, 4TO OyaeT BbIrMAQETh,
Hanpumep, Kak 3amesieHne CcYMTbIBaHWsA 0a3bl JaHHbIX UK OpYrMX onepauui, Npon3BoguMbIX MO
nepBoMy KaHarny.

O6paboTtka cobbITni (0WNbBOoK) «G1 < GImin», «G2 < G2min» n «t3 < t3minx».
Heobxooumo npoKOHTPONMPOBATL HACTPOMKW, CBSI3AHHbIE C BKIOYEHMEM/OTKITHOYEHNEM peakuun
TennocYéTumnka Ha cobbiTus: «G1 < GImin», «G2 < G2min» 1 «t3 < t3min».
BknoyeHne n BbIKOYEHUE pernctpaumm n peakummnm Ha yKa3aHHble OLLMOKMN ocyLliecTBndaeTcAa B
meHo «YTMPABITEHVE AHAINTM3OM OLLINBOK».
Heobxogumo ybeantbes, 4To:

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

= and peBepCMBHLIX  BapuaHTOB MoAanUKaLmnn KM-5-4, KM-5-5 n KM-5-6
peakumsi Ha oLWmnOKkM No MuHUMYMYy G1, G2 oTKMnoYeHa.
Bupa Ha aucnnee: | AHANIM3 Gimn: BbIKN |, | AHAIN3 G2mn: BbIK/T|.

=  ana  wmogudpmkaumm  KM-5-3, KM-5-4, KM-5-5 n KM-5-6 peakuns Ha cobbiTue
«t3< t3min» MoxeT ObITb BKNIOYEHa nornb3oBaTeneM, nucxoasa n3 TpeboBaHnin, CBA3aHHbIX
C KOHKPETHbIMM YCIIOBUSIMM 9KCMIyaTauum TEMMOCHETYMKA HA OO BbEKTE.

Bug Ha avcnnee: | AHAMU3 t3mn: BKJI.

HacTtponka MakcumanbHbIX U MUHUManNbHbIX U3MEPSEeMbIX 3Ha4YeHUM t3.
Hactpovika 3aBucuT oT mogenu npubopa. B KM-5-3, KM-5-4 t3 cooTBeTCTBYeT TemnepaType
XOMOAHOW BOAbI, MCMONb3yeMOW AN MOAMWUTKM Ha UCTOYHWMKE TennoTtbl (13 = tx). paHu4Hble
3HayeHus1 3agatoT obblvHO crneayolmm obpasom: t3mn =10 °C, t3mx = 40 °C.
B KM-5-5 n KM-5-6 t3 cooTBeTCTBYET TEMnepaType TEMNOHOCUTENSA B nogatowem Tpybonposoae
OOMONTHUTENBHOIO KaHamna KonmuyecTBa TennoTtbl. B aTom cnyvae oOblMHO 3agaloT chnegyowme
rpaHnyHble 3HadyeHus: t3mn = 1°C, t3mx = 150 °C.

Cun HXPOHM3aUunAa MHTErpaTopos.

C Bepcum 2.00 gobaBrneH pexum OCTaHOBKM MHTErpatopoB M u V' CMHXPOHHO C OCTaHOBKOW
uHTerpatopoB Q u Tp. OTOT pPEXMM MOXHO BKMOUUTE (OTKMOYMTBE) B MNyHKTe MeHo «CUHXP.
WHT.» noactpokn <HACTPOUKA» TpeTbeii cTpoku MeHto (cM. npunoxenue 1, Tabnuua I1.8.).
BKMIOYEHHBIN  pEeXUM  CUHXPOHM3aLUMM MOXeT ObiTb MnoneseH, ecnu HeobxoauMM  KOHTPOrb
KOPPEKTHOCTM BbluMCNeHUst Q NO AaHHbIM apXMBOB TEMMOCYETUMKA.

Mpy OTKMIOYEHNUM peXMMa CUHXPOHM3ALIMN TENNOCYETYMK NpogoKaeT yumTblBaTe M 1 V, noka ato
BO3MOXHO, faxe npu octaHoBke Q u Tp (Hanpumep, Korga At BbIXOOWT 3@ MWHUMAambHbIA
OunanasoH).
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NPUTIOXKEHUE N
(cnpaeo4Hoe)
METOOUKA ONPEAENEHNA KO3PPULIMEHTOB NONMMHOMA NrPAOYUPOBOYHbLIX KPUBbIX
OATYUKOB OABJIEHUA

B KM-5 3anoxeHa BO3MOXHOCTb anmnpoKCUMaLUU XapakTepUCTUKN AaTYMKOB U3BLITOYHOro AaBneHus
NONMHOMOM BTOPOI CTeneHn no oopmyrne
P1 [aT™] = P1a0+ Plal-U+ P1la2-U?,
roe Plan — koadbduumeHTbl nonuHoma kaHana paaenedus B KM-5; U — HanpsbkeHue, cHUMaemoe ¢
N3MepUTENbHOrO pPe3ncTopa, Ha KOTOpbIA MOAKMIOYEH TOKOBLIA BbIXOA AaTyMka nOaBneHus. 3HadyeHue
peanctopa 20 Om, 4YTO AN OaTyMka C BbIXOOHbIM TOKOM 4 — 20 MA COOTBETCTBYET HanpsiKeHUsIM
0,08 -0,4 B.

Ha gucnnee BY BbicBeYMBaETCs pacCuMTaHHOE MO 3ToM hopMyne u3bbITOYHOE [aBfeHue B
aTMocdhepax unu, npu nepeknioveHmm cuctemsl eanHmy, — B MlMa. [ins pac4étoB no tTabnuuam aHTansnuu
W NNOTHOCTU MpPUMEHsIeTCA abcComnTHOE [AdaBreHue cpefbl, MNO3TOMY K WM3MEPEHHOMY 3HayeHuto
po6aensietcst 1 krc/cm® unm 0,1 MMa.

Mpumep — PacyéTt KoacpbdULMEHTOB MOMMHOMA AMS NIMHENHOTrO AaTyMka M3ObITOYHOrO AaBfiEHUS C
OnanasoHoM Pmax 1 BbIXOOHbIM TOKOM 4 — 20 MA, NOAKIMOYEHHOrO K MepBOMY KaHany:

Pla2 =0,
0=P1lal.0.08 + P1a0,
Pmax = Plal - 0.4 + P1a0.

Takum obpasom, hopmynbl AN BblYUCTIEHNS KO3 DULMEHTOB criegylolme
Plal = 3,125 - Pmax,
P1a0 =-0,25 - Pmax.

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

Pla2 = 0,0 [aTM/B?] (Ha akpaHe P1a2 0.000000+00),
Plal = 31,866125 [aTm/B] (Ha akpaHe Plal 3.186613+01),
Pla0 =-2,54929 [aTM] (Ha akpaHe Pl1la0 —2.549290+00).

Mpumep — Pac4yét gns npeobpasoBaTtens (gatyuka) aaeneHuns MO npomssogctBa «OOO TBEH
3HeprocepBuC» C BepxHUM npegenom Pmax = 1,6 MlMa (16,316456 aTtM) 1 AMana3oHOM BbIXOAHOrO curHana
4 — 20 mA: KoachbpUUMeHTbI, KoTopble Heobxoammo BBecTM B KM-5 M3 CTpOKM MEHK0 HacTponku, OyayT
paBHbI:

Pla2 = 0,0 [aTm /B?] (Ha akpaHe P1a2 0.000000+00),
Plal = 3,125 - 16,316456 = 50,9858 [atm /B]  (Ha akpaHe Plal 5.098580+01),
Pla0 = - 0,25 - 16,316456 = — 4,078864 [aTm] (Ha akpaHe P1la0 —4.078864+00).

* BenuuvHa uM3MepeHHOro aaereHust B [krc/cmM?] — TexHuyeckas atmocdepa. ObGo3HavyeHue Ha

andasunTHO-UMdpoBoM Tabno [aT™].

Mpnbop noapepxuBaeT XpaHeHne KO3I(MPUUMEHTOB M OOHOBPEMEHHLIN PaACYET MO YETbIPEM
NnofnMHoOMaMm, YTO MO3BONSET MOAKMOYUTE COOTBETCTBYHOLLEE KOMMYECTBO pasnuyHbix Tvnos M Ha ogHoMm
obbekTe. Kog Tvna npeobpasoBaTtens B onMcaHum KOHUrypauum ykasbiBaeT Ha TO, KOS(ULMEHTLI Kakoro
13 NONUMHOMOB ByayT MCNOMb30BaTbLCS MNPU pacyéTax.

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

TokoBbIN
Koo tuna MakcumanbHoe gaBneHune
amanasoH
0 1.6 Mlla (16.317 aTm) 4-20mA
1 2.0 MMMa (20.339 atm) 4-20mA
2 1.0 MlMa (10.197 atm) 4-20MA
3 He onpenenéH

Mpn ncnonb3oBaHUM NUHENHBLIX OATYMKOB C APYTMMU XapaKTePUCTUKAMU KOIPMULMEHTBI MOTYT BbITb
paccynTaHbl C MOMOLUbI0 BblMUCHUTENS. [N HENMWHEeWMHbIX OaTYMKOB  KO3(MULMEHTbI HeobXxoaumo
onpeaenvTb 1 BBECTU CaMOCTOATESNBHO.
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1

2)

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

HacTtpanBaemble napamMeTpbl W HEKOTOpble KOHCTaHTbl opmata C nnaBawoLlen TOuYKOU
npeacTaBneHbl B MEHI0 TeNNoc4YéTYnka B popmarte cooTBeTCTBYOWEeM E-cbopmaTy npu pacneyaTke
B NMobOOM KOMMbOTEPE, 3a UCKITKYEHNEM OTCYTCTBMA camon Oykebl E, oTgendwowen maHTuccy ot
nokasaTtensa cTeneHn 4ucna pJecatb. Hanpumep, uucno 0.01234567, wumelowee Bua B
KoMmnbloTepHoM E-cdbopmaTte 1.234567e-2, Ha akpaHe TennocyéTymka OyaeT BbIrMsgeTb Tak:
1.234567-02. lokasaTenb CTENeHM CO 3HAaKOM O3HayaeT, Ha CKOSMbKO 3HaKoB Hado MepeHecTu
OECATUYHYIO TOYKY BEBO (€CNK 3HaK MokasaTens «MUHYC») WK BNpaBo (€Crv 3Hak nokasartensi
«NIOC»).

PacnonoxeHue yncna Ha akpaHe TENMOCYETUMKA B NIOOOM NYHKTE MEHIO MapaMeTpoB OAMHAKOBOE.
Yucno pacnonaraeTcs B No3uumMax akpaHa ¢ 5-ov no 16-t0. B 5-oi nosuuumn pacnonaraeTtcs 3Hak
yucna: Ans NONOXMUTENbHbIX 4YUCENn 3HaK He oTobpaxkaeTcsa (oToOpaaeTcss npoben), Ans
oTpuLaTenbHbIX Yncen otobpaxaeTcsa MUHyc. B 6-oi noanumm otobpaxkaeTcs uenas Yactb yicna. B
7-01 no3uvuMmn Bcerga otobpaxkaeTca Touka. B moavumsax ¢ 8-om no 13-t0 oToGpaxalTcsa LecTb
3HaKOB APOOHOM YacTb uucna, YTO MPUONU3NTENBHO COOTBETCTBYET MOSIHOM TOYHOCTU XpPaHeHus
yucrna B popmarte ¢ nnaeatoLlen Toukon. B nosuumsax ¢ 14-om no 16-t0 oToOpaxaeTcsl nokasaTernb
CTEMNeHn Yncrna AecaTtb, npuyem B 14 no3vumum 3HaK 3Toro nokasatens (Mmc UM MmuHyc), a B 15-om
" 16-3017| 3Ha4YeHue 3Toro nokasatens. [pumep BbIBOAA MakCUMarbHOIo 3Ha4YeHUs pacxoga, paBHOro
60 m°/u:

Glnmx 6. 000000+01
| A

5 | |

O603Ha4veHue 3HayeHune nokasaTtens cTeneHn |

BeJMMYUHbI

3HakK uncna | 3Hak nokasaTens cTteneHu |
(+ oTobpaxaeTcs npoberiom)

3)

4)

L 3navawye undpsi Yicna (MaHTucca) |

PepaktnpoBaHue npomsBoguTCa COrMacHO OMMCaHUIO TEMNMOCYETUMKA: BXOA B pedakTMpoBaHue —
HaxaTnem coyeTaHnsa «BBog» (Npu HaXxxaTon KnaBuLLE «S» HaxaTb KNaBuLLy «CTpernkKa BApaBoO»),
BbIOOP NO3MLMKN — FOPU3OHTarbHBIMW CTPENkamMu, nepebop 3Ha4YeHUn No BO3pacTaHUIO — HaXaTuem
KNaBULLN «CTpenKa BHU3», Nepebop 3Ha4YeHUn No yObiBaHUIO HAXaTUEM COMETaHUS KnaBull «S» +
«CTpenka BHW3», 3aNOMVHaHWe HaOpaHHOro 3Ha4YeHUs — HaxaTuem coyeTaHus «BBog», oTmeHa
NU3MEHEHUN — HaxaTueMm codeTaHunss «OTMeHa» (Npy HaXaToM KnaBulie «S» HaxaTb KnaBuLly
«CTpernka BrneBoO»). B kaxgon no3vumun npu nepebope 3Ha4YEHUN MEHSAKOTCS TOMbKO paspeLUeHHbIe
CUMBOJIbI: B UMAIPOBLIX NO3nUmax — undppbl oT 0 4o 9, B No3numm 3Haka vmicna — npoben nnn MuHyc,
B NO3MUMM 3HaKa nokasaTensi CTeNeHN — NIIKC UM MUHYC.

Mpumepbl NpeacTaBnNeHNs HEKOTOPbIX YMCEN:

MNpencraBnexHne B E-popmate lNpencraBnenune Ha gucnnee

Yucno
1 1. 0e+0 1. 000000+00
3 3. 0e+0 3. 000000+00
0.1 1.0e-1 1. 000000-01
0. 001 1. 0e-3 1. 000000- 03
-0.1 -1.0e-1 - 1. 000000-01
160 1. 6e+2 1. 600000+02
20 2. 0e+l 2.000000+01
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NMPUTIOXXEHUE J1

(o6s13amenbHoe)

NNAT®OPMA NOAKNIOYEHUA BEPCUN 15B

Ha pucyHke J1.1 nokasaH obwuin Bug nnatgopmel nogkntoyvenms sepcun 15 B, rpe SW1 m SW2 — DIP

nepeknioyatenu smga SWD1-4.

I i e

PucyHok J1.1

Xapaktepuctukn SW1 npusegeHsl B Tabnuue J1.1

Taobnuuya .1

Obo3HavyeHne

HO3ULMN CoctosiHus ®PyHKUMOHaNbLHOE Ha3HayYeHne KommeHTapum
/ ﬂOD,KﬂlO‘-leHVle/OTKﬂlO‘-leHMe |_|pV| yCTaHOBKe nﬂl —P1
Pl ON/OFF | ymuratopa patunka paenerms PL nepesecTu B nonoxexvne OFF
NoAaKNIoYEHNE/OTKIIOYEHNE Mpwn yctaHoske M2 — P2
P2 ON/OFF
vMuTaTopa gaTtyvka gasnexHus P2 nepesecTtu B nonoxexHve OFF
NOAKIMYeHne/oTKNYeHe lMpu nepeBoae nepeknoyartens B
umMuTaTopa gatyvka Temnepartypbl nonoxeHne ON — yCTaHOBUTb
T3 ON/OFF
ta (Hapy>xHoro Bosayxa) nepeMbIvkn Mexay KnemmMamm
12(+J3), 13(+T3) n 10(-J3), 11(-T3)
Ep ON/OEE pa3peLuveH|/|e/3anpeu.|,eHMe pexvma
HacTpoWnKM npubopa

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

O6o3Ha4eHne
CocTosiHus PyHKUMOHANbHOE Ha3Ha4YeHne KommeHTapum
nosuumm

Al noakntYeHne/oTKIIoYEeHNe

B1 ON/OFF cornacyoulen Lenoykm 1-ro kaHana RS- Al n Bl nepeknoyatoTcs COBMECTHO
485

AD noakntoyYeHne/oTKNYeHne

B2 ON/OFF cornacyrowen LenoYkn 2-ro kaHana RS- A2 n B2 nepeknto4aloTcd COBMECTHO
485

Bua Ha nnatdopmy nogkntoveHus 15 B nsHyTpu npuseaeH Ha pucyHke J1.2.

SW 1 SW 2

HakoHeYHKK
kabensHoOro BBOAA

PucyHok J1.2
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TPUJTTIOXKEHNE M
(o6s13amenbHoe)
Jincr 1
BA30BbIE 3JIEKTPUYECKUE CXEMbI NMOAKIMHOYEHUA KM-5 K BJIOKAM NMATAHUA U
NEPUOEPUNHBIM YCTPOUCTBAM
Mnatdopma noaxno4eHus OnekTpuyeckas cxema NoAKIYeHus
KM-5 TennocyeTdnka KM-5-1
Ri g n s N w1, annapaTHO-NporpaMmHoi
Tepmonpeobp. Ha | K |‘| .,;f 1| +1J': & 2 Bepcum v15_02.28
Tpnyqﬁnc;gil:oh;e | a"r ] T1 g3 BHUMAHHKE!!
b = 7] a1 Ecnu ucnoneayetca TepMonpeobpasoeatent ta,
Gnd 5 Heobxoammo nepekniodatents “T3” nepesecTn
/J\_ 2 B nonoxexue “OFF”, BMecTo nepemelMer Mexay
R2 (20 L % I“ f‘ 1 2 g knemmamu 12 (+J3), 13 (+T3) 1 10 (-J3), 11 (-T3)
TepmonpeoBp. Ha = 2 _org noacoeavHuTh TepmonpeoBpasorarent ta
oBpaTHoMm K] r | T2 g no 4-NpoBoAHONA cxeme.
Tpy6onposoae P lU' J Ulr T2 57
Bnok nutaHus
Bri(u) - 3B
ta [ A W3 212 33, +UP +UP
TepmonpeoBp. <I i } > -J3 10 [ ﬁ /"‘ Iﬂll Q 2} 12 B, nuT.
TEMI'IEpaTypr ~ } +T3 13 34@ -UP = ' -UP &1 KaTylwer
Hapy#. Bo3ayxa L / ! ; T3 11 23 +UDA = U2 9 4 6..12B
Gnd & 14 ?;G -UDA L -Uz 5 3)  OcH. nuT.
o tURS ﬁ +URS, ¢ 6 128
nPn1 — NPy 1 +SS 29 155 -URS / -uRs;’a } TS ane
npeoBpazosarent ~ SS a0 = / 5
et (o oot |] » | 775
BbIXOAOM WK B1
-InF 18 | umn. Beix.1 2@ GnRS _v ~ \‘f_ 7
+InF 5 16 268
/"‘ P12 RS-485 f27T@ A2
= - n UF’>@ 21 nnc 281 B2 \_C-—-—-—-
/ P2 . 10
- %] d | 11 ~ 220
GnA @19 ‘\"} "--.‘? ’—&
112 1 ]2 B kavecTse npuMepa NpueedeHs! ! -lr
~r - - npeobpaszoeatenu faeneqwa M. ~220 B,
! ! 50T
P P u
BHWMMAHME!!! MNpw oTcyTCTBUM AATYMKOB AaBNEHWA
i"a;e';ﬂi"f; Zﬁ;e:ﬂz‘)fg P1, P2 UK OHOTO M3 HIX HEOBXOAMMO NOAKMIOHMT
nopatowem TpyGonp. obpatHom TpyBonp. WX UMWUTATOPbI (SW1: “P1", “P2" B nonoxeHue “ON"). AnanTep nepudepun
AlN-5 unu
Mpeobpaszosatens
MHTepdeca
L] 485/232 v3,
> wnu AMNA-4
RS-485
RSB |2
RSA |1
-URS |5
+URS |4
GND_|3

PucyHok M.1— BasoBasi anektpudeckasa cxema nogknoderHms KM-5-1 k 6nokam nutaHms
U nepndepunHbBIM YCTPONCTBaM

MpnmeyvyaHunsn

1 Ha pucyHkax M.1+H.6 nokasaH MOHTax TONbKO pasbéMa uHTepdenca RS-485. lMopgknoyeHne
ycTponcTBa nepeHoca gaHHblx YT nnu nepcoHanbHOro KOMMblOTEPA paccMaTpmuBaeTcsa B NpUoXxeHun [
naHHoro P3 KM-5.

2 B Hactosilee Bpemsi BMecCcTO npeobpasoBaTtens wuHtepdenca RS-485/RS-232 (nnn AllA-4)
yCcTaHaBnMBaeTCsl aBToMaTM4eckuin npeobpasosartens uHtepdenca AlM-5, 4to noka He HaWINO OTpaxeHue
Ha pucyHkax M.1-M.6 gaHHoro PO KM-5.
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TPUTIOXKEHVE M Jinet 2
nna-rcbopma NoaKNYeHnsa eﬂeKTqueCKaﬂ Cxema nogknveHusa
KM-5 Tennocyetymka KM-5-2

annapaTtHO-NporpaMmmHoi

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

PucyHok M.2 — BasoBas anekTpuyeckas cxema nogkntodeHms KM-5-2 k 6rnokam nutaHus
1 nepnepuUnHbBIM YCTPONCTBaAM
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TPUTIOXKEHVE M Jincr 3
Mnatcpopua nopKniosenas | e K
KM-5 o
annapaTHO-NporpaMMHoOi
R1 (t1K) t - Al r~ Al +J1 254
— | / 1 Bepcumn v15_02.28
TepMonpeoBp. Ha ( I = 22 -
nogarouiem i f T g3 BHUMAHME!!!
TpyGonpoeoae ¢ - - T1 54 Ecnu ucnonsayetca Tepmonpeobpasoearens ta,
Y_ Heobxogumo nepekniovartens “T3” nepeeectu
Gnd 5 8 nonoxeHue “OFF”, BMecTo NnepemMeluek Mexay
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(onsa Bepcwuii n/o 1.48 u BbiWwe)

T Ha Q _’ Ha Q
[ [ [ [ [ »| | OAOBbIE | TECTbI
3HE::-Ie:MQ I'IO,lJ,r%TApOKa T NoACTpOKa
S Q [ M1 M2 L v e Tp | L— 3Hau. . L TecToB
: (VD (V2) ¥ : ¥
l l l l: L2 e . | —
Gml Gm2
) W H(G‘_II)H(G\Q)H tl e 12 [ 1112 [« Pl > P2 > {3 4_3
£ £ & . £ £ ' ' ' {
N OCHOBHblE HANKaLua y Mapam. | | Mapam. | |Ynpasn.awa-|_|Camoamar-| | Bkn. 9
C MHata [+—> Bpemsje> napametpbi (¢ ] ”a“‘;';;'g“““ [¢—*| Hactpoiika obpaborku[~ | npubopa [ | nu3om owme. | woctuka || cuera [
T4t —if 2l — U 24 o4 — it — i —in
Beoa Beon MoacTtpoka Mo - Moactpoka| | [MoacTpoka MoacTpoka MoacTpoka
narel Bpemenu|| | OcHoBHbIE Hag'rcr;gﬁza Mapam. Mapam. Ynpaen. ana- Camogmar- Bkgﬁ%
napam. obpabotkn npubopa nusom owwmb. HOCTHKE
4, R V) V) 0 ) N 4 A
h 4 r r h 4 h
yaHa'@Q’
jbmemmmeraaas 5 . )
; - - n4yeckue U3obpaxeHna KOMaHa, noaasaembiX ¢ Knasuarypbl KM - 5:
: 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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TPUTIOXEHWE 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



67 Tennocyétynk KM-5. Moandumkaumm KM-5-1...KM-5-7. PykoBoACTBO N0 9KCcniyaTauum

MPUIIOXKEHWE H Nucr 4
CtpykTypa meHio Tennocyetumka KM-5-4

(ons Bepcuia n/o 1.59 n BbIwWwe)

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

t1, t2 - Temnepartypa e nogatowem u obpatHom Tpybonposoae

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

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

(ana Bepcui /o 1.59 n Bblwe)

Ha Q
Ha Q
[Topoebie e == ===-- g -
f f f f f 3”"31*6:”” ”Oﬂgﬁ’m‘a s |MoAcTPOKa
M1 M2 ' . TECTOoB
QN Q2w wp[ T — 3“;9”' P v
l l l l4 L L S Yp—— . |
+ h 4 A 4 4 h 4 L 4
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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 INucr 6

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

= Ha Q Ha Q
——————— +
- . : —p{ | GACBEIE |' TECTbI
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Al BReRAf- napametpsl N ‘;‘:’éﬂ?‘: ””32;’2”““ [¢—*1 Hactpoiixa oBpaboTkm ) npubopa “| rmaom owms. [ woctuka || cuera [
JUr —if Y — i Y U U — Ut — i —if
Beog, Beoa Moactpoka | | |NMoacTpoka MoacTpoka Moacrpoka MoacTpoka MoacTpoka Mopactpoka i
parsl Bpemenn|| | OcHoBHbIE Beog Hacrpoiika Mapam. Mapam. Ynpaen. aHa- Camopuar- BXII0SSH
napam. pexmnma oGpaboTku npubopa nn3om ownb. HOCTUKA
'R 'R L (s ) (s (s A A s
A 4 r y ¥ A y
yvaHa'Q"
) S IEETRRE
: r ¥ r | Mpacpuyeckue nsobpaxeHna koMaHa, nogasaemMsix ¢ knaemarypsl KM - 5:
' <N L CTpoKa U3MepeHHbIX |5 .
f Ha e 0BEpKa | > npu nosepke BENMUNH <> - epexoa Mexay NYHKTAMU MEHIO NO TOPU3OHTANN: HAXKATUE KHOMKM “e” Unn “ =+
: . : . J
. y lv - nepexoq me NYHKTaMN MEHIO N0 BePTUKANK: HaXatne kHonku “ § "
_ U ~ Moaudmkauua napaMeTpoB 1 4OCTYN K NOACTPOKAM PEXOR MexAY My Pr
Moacrpoka “Mosepka” un “TecTbl” BO3MOXEH TONBKO NPW BKMIOYEHHOM U - ‘Beoa”: npu HaXkaTon knaewvwe “S" HaxaTb W OTMYCTUTb KNaBULLY “ =
“Mosepka” nepeknio4arene EP B nnatcgopme noaxkniodeHuA , . . .
L J ﬂ - “OTMEHA”: NPU HAXaTON KnaeuLue “S” HaXaTb W OTNYCTUTL KNABULLY “ <«
Q, Q2 - Tennoeas aHeprvs B OCHOBHOM W AONONHUTENbLHOM TennosoM KaHane (B [[kan] unu [MBT*y]) NMpumevanue 1: 4Tobbl NEPEKNIOYUTE CUCTEMY EANHUL
Tp - epems paGoTel npubopa [4] MY pa3MepHOCTE HEOOXOAMMO NPY HAXKATOW KraBuLe
W, W2 - tennoeas MOWHOCTb B OCHOBHOM W AONONHMTENBHOM TENNOBOM KaHane (B [[kan/M] unu [MBT]) “S" HawaTb ¥ OTNYCTWTb Knasuwy " + *.
M1 (V1) ... M4 (V4), Gm1 (Gv1) ... Gm4 (Gv4) - macca (unn 00bem), maccoBblin (Mnn 06bEMHBIA) pacxon Mpumeuanue 2: CoobLueHmne “CHeT BKNIOHEH” BLIBOAUTCA HE
B OCHOBHbIX U A0ONONHWUTENBHLIX (C WMMYNbCHLIM BXOA0M) KAHANAax M3MepeHun pacxoja Bonee ~ 2.5 ¢, NOCNE Yero CHETYMK BO3BPALLIAETCH HA NMYHKT
Qr, Q2r, M1r (V1r), M2r (V2r), M3r (V3r), M4r (V4r),Tpr - nokazaHua MHTErpaTopos 3a “Bkn. CyeTa”.

nocneaHuit NpoLueaLlunia rog nepen obHyneHuem

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

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

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

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

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

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

(o6s13amenbHoe)

NOCTPOYHASA CTPYKTYPA MEHIO

CTpyKTypa nepBoi CTPOKN MEHIO

Ta6nwuuya N1

Bua Ha aucnnee

HasHnauyeHue

[MpumevaHns

Q = XX XXXXXXT'kan
(Q=
XX, XXXXXXMB 1)

WHavkauusa TennoBon aHeprum B
OCHOBHOM TENIOBOM KaHane.
PasmepHocTb kan unn MBT-y

MepeknioyeHne pa3smepHOCTU: NPU HaxaTon
KnaBuLle «S» HaxaTb U OTNYCTUTL KNaBuLLy

«»L»

Q@= XX, XXXXXXT'xast

(Qe=
XX XXXXXXMB 1)

MHaukaumsa TennoBon SHeprum B
[OMNONMHUTENBHOM TEMNSIOBOM KaHane.
PasmepHocTtb Nkan nnn MBT-4

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

ML= XX, XXXXXX T
(VI=XX. XXXXXX w3)

Mupukaumsa maccel (06béma)
TENoHOCUTENS, NpoLleaLLen Yepes
KM, T (M)

M= XX, XXXXXX T
(V2= XX, XXXXXX Mm3)

MHankaumsa macchl (06beéma)
TennoHocuUTenNs, npolwleallen yepes
nnc, T (v°)

B mogundmkaumm KM-5-3 TINC moHTupyeTtcs
Ha NoaNMTOYHbIV TPYOONpPOBOA, NO3TOMY
BmecTto M2 (V2) nignumpyetca Mnogn
(Vnoan)

MB= XX. XXXXXX
(V3=XX. XXXXXX m3)

MHankaumsa maccbl (06bema)
TENMOHOCUTENS, NpoLleaLIero Yepes
gononHuTenbHbin MNP Ha nogatouem
Tpy6onposoae, T (M°)

MA= XX, XXXXXX @
(VA=XX. XXXXXX m3)

WHankauma maccel (06béma)
TEennoHocuTEnNs, NpoLleaLlero Yyepes
pononHutenbHbIn MNP Ha obpaTHOM
Tpy6onposoae, T (M°)

Tonbko B Mmoandukauyun KM-5-6

B mogudmkaumm KM-5-6 nHanuupyrotcs

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

no BbIbopy nonb3osatens. Beibop moxeT
ObITb U3MEHEH B NYHKTE MEHIO
«APXMBUPOBAHUE M/V>»

V= XX, XXXXXX M3

MHavkaums obbEma
TennoHoCcUTeNs, NPoLIeaLLEero Yepes
NOMNOMNHUTENbHbLIN KaHan uamepeHus
pacxoga, M°

Tonbko B Moandukaumnsax
KM-5-1, KM-5-2, KM-5-3, KM-5-4, KM-5-7

Tp = XX XOOXXX

NHavkaums BpeMeHn paboThbl
npubopa, Y

T'OOOBHE 3HAUEHNMA

3aronoBok noacTpokn «lofoBble
3Ha4YeHuA» (MHTEerpaTopoB)

Bxoga B noAcTpoky — komaHaa «Beog» (npu
Ha)kaTon KraBuLe «S» HaxaTb MU OTMYCTUTb
KNaBULLLY «—>»)

TECTH

3aronosok noacTpokn «TECTbI»
CnyxeOHbI NYHKT MEHHO,
NPUMEHSIETCSA NPY 3aBOACKMX
NCnbITaHUsAX

MyHkT meHo «TECTbI» otobpaxaeTcs
TONBKO MPUW BKITOYEHHOM Mepeknyartene
EP B nnatcopme nogknoveHns

Tabnwunuya .2

CTpykTypa nepBoi cTpoku meHio. MopcTtpoka «FofgoBble 3Ha4YeHUs»

Bwug Ha gucnnee

HasnaueHune

MpymevaHus

Qo XX XXXXXXMBTu

MHaukaums 3HayeHus nHterpatopa Q
3a nocneaHuin NpoLeawmnn rog nepeg
0obHyneHunem, B kan nnn MBT-y

Q@ XX XXXXXKMBTY

AHanorn4yHo, Ho anga nHTerpaTopa Q2

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

ML XX, XXXXXX AHanornyHo, Ho Anga nHTerpaTopa

(V1r XX XXXXXX M1 (V1)

Mm3)

M2 XX XXXXXX T | AHanorn4Ho, HoO Ans UHTerpaTopa B moandukaumm KM-5-3 Bmecto M2r (V2r)
(V20 XX XXXXXX m3) | M2 (V2) nHanumpyetcs Muogal (Viognl)

MBr XX. XXXXXX T | AHanornyHo, HoO Anst uHTerpaTopa Tonbko B moandukaumm KM-5-6
(V3 XX, XXXXXX mM3) | M3 (V3)

Mir XX XXKXXXX T | AHanornyHo, Ho Ans UHTerpaTopa
(VAn XX XXXXXX M3) | M4 (V4)

Vir XX XXXXXX M3 | AHanornyHo, Ho Anst MHTerpatopa

Vi
Tpr XX XXXXXX 4 | AHanorn4Ho, Ho Ans uHTerpaTtopa Tp
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CTpykTypa nepBou cTpokn MeHio. Noactpoka «TecTbi»

Tabnwunuya .3

Bug Ha gucnnee

HasHauyeHne

[MpumevaHuns

TECT BPEM. BbIKJ1.

3amepsieT Bpems yaepxaHusa nutaHnsa umdposomn
yacti KM-5 npu oTknoYeHUn ceTeBoro NnUTaroLLEero
HanpshkeHus 220 B

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

TECT WATCHDOG MpoBepsieT paboTOCNOCOOHOCTL MUKPOCXEMbI [na nonb3oBartenen
CTOPOXEBOro TanMmepa 3a6noKMpoBaHbI
O3Y — Hopma PesynbTat Tecta O3Y
M3Y — Hopma Pesynbtar Tecta N3y
BKIMKOYEH. — Hopma | PesynbTat TecTta BKNOYEHUS
CTpyKTypa BTOPOW CTPOKU MEHHK
Tabnunuyall4d
Bug Ha aucnnee HasHaueHne MpumeyaHus

W= XX XOOXXTw/ 4
(WE XX, XXXXXX MBT)

MNHavkauma TennoBor MOLLHOCTM B OCHOBHOM
TennoBoM KaHane, B 'kan/y unu MBT1

V= XX, XOOOXXTx/
(V2=XX. XXXXXX MBT)

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

Tonbko B Moandukaumnax
KM-5-5 n KM-5-6

GL=XX. XXXXXX 1/ 4
( GL=XX. XXXXXXu3/ )

MHankaums maccoBoro (06 bEMHOro) pacxoaa
TennoHocuTens, yepes KM, T/4 (M°/4)

@R=XX XXXXXX 1/ 4
( @=XX. XXXXXXu3/ )

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

B mogudukauum KM-5-3 BmecTto
G2 wHguumpyetces Grnogn (Gn)

B=XX. XXXXXK 1/ 4
( GB=XX. XXXXXXu3/ )

MHankauma maccoBoro (06 bEMHOro) pacxoga
TennoHocuTensd, Yepes AononHUTeNbHbIN MNP Ha
nopatoLiem Tpy6onposoge, T/4 (M°/4)

Tonbko B MoAnMuKauum
KM-5-6

GA=XX XOOXXX 1 4
( GA=XX. XXXXXX3/ )

WHankauma maccoBoro (06 bEMHOro) pacxofa
TennoHocuTens, Yyepes AononHUTenbHbIn MNP Ha
o6paTHoMm Tpy6onposozae, T/4 (M°/4)

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

v1=XX XXXXXX ™/ ¢ | NHAMKaumsa ckopocTu TenioHocuTens Tonbko ana KM-5 ¢ norpy>xHbiMu
nP
tl= XXX, XXrp. C | MHoukaums TemnepaTtypbl TENNOHOCUTENS B
nogatoLlem TpybonpoBoge OCHOBHOMO
TENnoBoro kaHana, °C
t 2= XXX. XXrp. C | AHanorm4Ho, Ho B o6paTHOM TpyGonpoeoae MHOekc «n» nokasblBaeT, YTo
OCHOBHOIO TEMMOBOro kaHana, °C Temnepartypa t2 namepeHa
t 2n= XXX, XXrp. C Tepmogatynkom mogyns MricC.
t2n nHaMUMpyeTCca TONbKO
B Mmoandukauumn KM-5-3
t x= XXX. XXrp. C | AHanorM4yHo, Ho B TpyGOMNpPOBOAE XONOAHOW MHOekc «n» nokasblBaeT, YTo
Boabl, °C Temnepartypa tx nsmepena
t xn= XXX, XXrp. C | Ecnm tx nporpaMmupyeTcs, B MyHKTax «tx» un Tepmogatynkom mogyns MricC.
«tXn» MHOUUMPYETCS 3anporpaMMnpoBaHHoOe XN MHANUMpYeTCsa TOMNbKO
3Ha4eHue tx B Mmoandukauun KM-5-4, KM-5-7
dt = XXX. XXrp. C | PagHocTb Temnepatyp t1 —t2, °C
t3= XXX, XXrp. C | MHaukaumsa TemnepaTtypbl TENNOHOCUTENS B Tonbko B KM-5-5 n KM-5-6.
(tre Tpyb6onposoge 'BC (ansa KM-5-5) unv B B HekoTopbIX BepcUusax
XXX, XXrp. C) nogatoLem TpybonpoBoae AONONHUTENBHOMO KM-5-5 BmecTo t3=
TennoBoro kaHana (ana KM-5-6), °C nHanuupyetca tre
t4= XXX. XXrp. C | AHanorm4Ho, Ho B obpaTHoM TpyGonpoeoae Tonbko B KM-5-6 KoHdwMrypaumn
OOMNOSHUTENBLHOrO TEMJOBOro KaHana, °C 5, 6 n 8 n Bepcum n/o He HUXKe
2.60
Pl= XX XXXX at™. | MHauMKauus gaBneHus TennoHocuTens B
(P1= xX XXXX MIa) | nogatoLiem TpyB6onpoBoae OCHOBHOIO

TENNoBOro kaHana, B kre/cm” (atm.) nnm MMa
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lNpodomxeHue mabnuubi 1.4

P2= XX XXXX arm. | AHanorn4yHo, Ho B obpaTHoMm TpybonpoBoae
(P2=  XX. XXXX MIa) | OCHOBHOrO TEMMOBOrO KaHana, B Krc/cM” (aTMm.)
unu MlMa
Px= XX XXXX at™. | MHauKauusa gaBneHus TennoHocuTens B Tonbko B MoAnuKaLmnax
(Px= xX XXXX MIa) | Tpy6onpoBoge XonoaHo Boael, B kre/cm” (atm.) | KM-5-3, KM-5-4, KM-5-7
unn MlMa
P3= XX XXXX aT™. | UHaukauusa gasneHus TennoHocuTens B Tonbko B MogMdUKaumsx
(P3= xX XXXX MIa) | nopatowwiem TpybonpoBoae AONOMHUTENBHOTO KM-5-5 n KM-5-6.
TENNoBOro kaHana, B kre/cm” (atm.) unn MMa McnonbayeTcs B BblYUCIEHNAX
p 1 h, HO He apxuBupyeTcs.
P4= XX XXXX aTm. | MHAMKauma naBneHus TennoHocuTens B Tonbko B KM-5-6
(P4= xX XXXX MIla) | oBpaTHOM TpyGONpoBOoAE AOMNOMHUTENLHOMO KOHcburypauuii 5, 6 n 8
TENNOBOro KaHana, B Krc/cm? (atm.) unu MMMa n Bepcumn n/o He Huxe 2.60.
McnonbayeTcs B BblUMCNEHUSAX
p 1 h, HO He apxmBUpyeTCs.
ta= XXX, XXrp. C | MHaukaumsa TemnepaTtypbl HApY>XHOro BO34yXa,

°C

CTpyKTypa TpeTben CTPOKU MeH. OCHOBHasi CTpoKa

Tao6bnwuuya .5

Bwa Ha gucnnee

HasnaueHune

MNpumeyanus

IOATA: OO- MM- I'T

MHankauma Tekywwen gathbl

Bxog B pegaktupoBaHune gaTel — KOMaHaa
«BBog» (Mpu HaxxaTon KNaBuLe «S» HaxaTb
N OTNYCTUTb KNaBULLIY «—»»)

BPEMA: U4 MM: CC

MHOukaumsa BpeMeHn CyTok

Bxopn B pegaktuposaHve BpeMeHn —
KomaHga «Bsog»

OCHOBHHE IIAPAM.

3aronoBoK CTPOKM OCHOBHbIX
napameTpoB

PEXVM XXXXXXXXXX

WHankaumsa pexuma pabotsl KM-5.
Foe XXXXXXXXXX- OCHOBHOM

(mmm 3UMMA) , JIETOL, JIETOZ2, JIETOS,
HET IIOTOKA WNW HEWTATHHEN WU
3aronoBoOK NOACTPOKM «BBoa pexuma

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 BEpCUn

v 9a_01.53 n Bbiwe.

Bxoa B noactpoky «Beoa pexunma» —
KoMaHaa «BBoay».

1- XXXX. , 2- XXXX.

MugukaTop 3anonHeHus MNP KM n IMINC
TENNIOHOCUTENEM

XXXX-TIYCT ( [IOJIH)

HACTPOMKA

3aronoBok CTpoku «HacTponka»

[IAPAM. OBEPABOT.

3aronoBok cTpoku «lMapameTpbl
06paboTKN N3MEPEHHBIX BENUYMH»

[IAPAM. IIPVMBOPA

3aronoBok cTpoku «MapameTpsbl
npubopa»

YIIP. AHAJII30OM Ol

3aronoBok NOACTPOKMN «YnpasreHne
aHannsom owmnbok»

Mepexon B noAcTpoky — komaHAa «Beog»

CAMOIVMATHOCTUKA

3aronoBok NOACTPOKU
«CamoanarHocTumka»

Mepexon B noAcTpoky — komaH4a «Beog»

BKJIIOUEHVE CYETA

BknioyeHue cyeTa (MHTErpaTopos)

BkntoyeHue cyeta — komanga «Beoa» cwm.
npumMeyaHuve 2.

MpnmeyaHunsn
1 — Bbibop pexumoB paboTbl 1 MOAMMMKaLUM AaTbl, BpeMeHN 1 Niobbix pegakTpyemMbix napaMmeTpoB
(xpaHswmxcs B EEPROM) BO3MOXHbI TONMbKO Npw BKNOYEHHOM nepekniovaTene EP Ha nnatdopme
nogkntoveHus. Bxon B pexum pegaktupoBaHusa napameTpoB — komaHaa «Beoa».

2 — TyHKT «BkrtoyeHne cuéta» Heobxoamm, Tak Kak nocne U3MeHeHusa [aTbl WU BPpEMEHU C nynbTa
Tennocuyétumka, KM-5 aBTomaTtnyeckun nepesoamtcs B pexum «OCTAHOB CHETA».
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CTpykTypa TpeTben cTpoku meHr. NoacTtpoka «OCHOBHbLIE 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 XXe — ceTeBou agpec
BEPCHUA TI0: XX. XX - H/p | Homep nporpammHon Bepcun KM-5
N IIIC: XXXXXXXX - H/p | 3aBoackon Homep IMMNMC Tonbko npu ncnpasHown cesasm ¢ MNMNC
BEP. IIO IIIC: XX. XX - H/p | Homep nporpammHon Bepcun MMNC Tonkbko npu uerpasHoi casam ¢ MMNC
(B MOMEHT BKIHOYEHMS)

Oyl X XXXXXX- XX - DN, mm, KM-5 Insa n/o Bepcumn 02.60 n ctapwe
GLMK X Y0000 XX | Gvimax Bepxnui npeaen namepeHus

pacxoga G1 B M°/M
Glm X, XXXXXX- XX | Gvimin HibkHwiA npenen usmepenis CM. npymevaHue 2

pacxoga G1 B % ot Gvlimax
Oy2 X XXXXXX- XX - DN, mm, MIMC [na n/o Bepcumn 02.60 n ctaplue
@ X, X000 XX | Gv2max BepxHun npe,qejg n3mepeHuns

pacxoga G2 B M°/M

. , HwxH1in npegen namepeHus

&2m X, XKXXXX- XX | Gv2min pacxona G2 B % oT Gv2max CM. rnpMmedaHune 2
Gk X, XXXXXX- XX | Gv3max Bepxhmi npep,ergl VISMEpeHNA Toneko ans KM-5-6

pacxoga G3 B M /M
AN X XXXXXX- XX | Gv4max Bepxhmi npep,ergl VISMEpeHIA Toneko ans KM-5-6

pacxoga G4 B M/M
dt m X. XXXXXX- XX | dtmin HxHni npeaen pasHocti Pepaktupyembii — c v. 1.80

TemnepaTtyp dt

MpnmeyvyaHunsn

1 — B «konoHke «Pen» oTMeYeHbl HepedakTMpyemble napameTpbl (H/p), T.e. napameTpbl, KOTOpble
He MOryT GblTb M3MEHEHbI U3 MEHIO Tennoc4étymka. OcTanbHble NapaMeTpbl MOXHO MoAUMUMPOBaTL
C MOMOLLbI0 NpoLeaypbl, onucaHHon B n. 3.4 aaHHoro PO KM-5.

2 — BHUMAHME! G1imn un G2 mn 3agaloTca B npoLleHTax oT Makcumyma!
3HadeHune no ymondanuio 0.1 (1.000000-1).

CTpyKTypa TpeTbel cTpoku MeHK. MoacTtpoka «<BBoa pexunma
Tabnwuuya I.7

Bwa Ha gucnnee

HasHayeHne

MpumeyaHus

BB. PEXVMA! XXXXX

Bbibop aBTONEpPEKTOYEHUSA PEXUMOB
UK 3aaHne pexuma BpyYHYIH.

Fae XXXXX — pexumbl ABTO, 3UMA,
JIETOL, JIETO2, JIETO3

Mepebop PeXXMMOB — KNaBULLUN «—>» N «<—».
BbiGop 1 BbIXOA C COXpaHeHneM — KoMaHaa
«BBoa», Bbixog 6€3 coxpaHeHusi — komaHda
«OTmMeHa»
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CTpyKkTypa TpeTben cTpoku meHro. NMoacTtpoka «HacTpomka»

Tabnwuuya I.8

Bwa Ha gucnnee

HasHauyeHne

Mpumeydanus

KOHOUTYPALMA

3aronoBok nogcTpokun «KoHgpurypawums»

Toneko B moandukaumm KM-5-6.
Bxog B nogcTpoKy — KomaHaa «Bsog»

APXVBALINA M/V: M

3aronoBok NoacTpokun «Beibop
apxumBMpyemMbIx Benm4ymH: o6vémos (V)
unm macc (M)» n nHamnkaums seldopa

Tonbko B mogndukaumm KM-5-6.
MepekntoueHne M/ V (no komaHge «Beoa»)
N 0OQHOBPEMEHHO BbIGOP COOTBETCTBUSA
BbIXOAHOrO CUrHana mMaccoBoMy Mnu
06BEMHOMY pacxony

MOJENb: KM-5-N

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

Bxog B noacTpoky — komaHaa «Beog»

MOJLENb: MMC-5-N

3aronoBok NOACTPOkM «Bbibop
mogudmkaumm mogyns MriCx» u
MHAMKaLNA TekyLen mogudukaumu,
N=2...6

Bxog B nogcTpoky — komaHaa «Bsog»

MP:MOrPY>KHOM

Bbi6op Tvna NP: nonHonpoxogHbIA nnm
NOrpy>XHOWN

Bbibop — komaHga «Beog»

ALFA: XXXXXXXX

BbiBoa cnocoba BBoga koadpumumeHTa o

XXXXXXXX — KOHCTAHTA nnu
PACHETHbIW, Tonbko Ans norpyxHbIx

CUNHXP.NHT.: BKIL.

Bkn./BbIKN. pexuMM ocTaHoBa
WHTerpaTtopoB M 1 V CUHXPOHHO C
OCTaHOBOM MHTerpatopoB Q n Tp

C Bepcun 2.00, paHee npu octaHoBe Q n Tp
nHTerpatopsl M 1 V He ocTaHaBnuBanuch

MYCT.-HET NOTOKA

MepeknioyeHne pexmmMa yy4éta B crnydae
0BHapy>XeHUss O4HOBPEMEHHO ABYX
nyctbix Tpy6 B KM-5-4...KM-5-6:
BblpabaTbiBaTb PEXUM «HET MOTOKA» UIn
PEXUM «HEeLUTaTHbIN»

C Bepcun 2.07, paHee npu oOHapy>KeHnm
0OHOBPEMEHHO ABYX NyCTbIX Tpy6 B KM-5-
4...KM-5-6: Bcerga BbipabaTbiBancs pexum
«HeT noToka»

TU TP XXXXXXXXX

Bbi6op Tvna NMP: anekTpomMarHUTHbIA Unn
CAI (Ha nap/ras/kmgkocTb)

XXXXXXXXXXX — AN.MATH. nnun CAl

Trec = T1: BKII.

Bbibop pexunma trec B KM-5-5: Bbikn. —
namepeHune, Bkn. — ncnonb3oBaHue tl

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

Bbixog Gm/Gv: Gm

Bbibop cOOTBETCTBUSA BBIXOAHOIO
curHana (Tok./4yacToT.) namepsiemon
BenvynHe Gm nnu Gv

Bbibop — komaHga «Beog»

HCX W100: 1.3911

Bbibop HCX 1.3911 mnn 1.3851

Bbibop — komaHga «Beog»

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

Bkn/BbIkn pexvma ocpegHeHus
MrHOBEHHbIX 3Ha4YeHun pacxoga

Bbibop — komaHga «Beog»

BbIXO[ LON: BbIKIJL.

Bkn/Bbikn nepegaym nHdopmaumm Bo
BHeLLHUN moaynb LonWorks no
KaHany RS-485 Bbix.2

Bbibop — komaHaa «BBoo»

OYNCTKA APXNBOB

Bxog B nognporpammy O4MCTKU
(oBHYNeHUs) apxMBOB NOCIe MOHTaxa
U1 B cryyae Heob6xoaMMOCTM OYUCTKU
BCeX apxuBoB AaHHbix TC.

OTOT NYHKT MEHI0 BBEEH, HaUMHas C Bepcumn
MO 1.99. OH oToBpaxaeTcs TONbKO Mpu
BKJTHOYEHHOM nepeknodaTene EP B
nnatgopmMe NoAKNHYEHUS.

PEXUM tx-XXXXX

NHavkaums pexunma tx:

tX-UBMEP - tx namepsietcsi

tx-MPOIP — tx npupaBHMBaeTcsA
3anporpamMmMnpoBaHHOMY 3HAYEHMIO tXnp

MepeknoyeHne pexrma tx — komaHaa
«BBog». 3HaueHwne txnp mMHOMUMpyeTcs
n pegaktupyetcs B cTpoke «[MTAPAM.
MPNBOPA»

CTpykTypa TpeTben cTpoku meHro. lNMoacTtpoka «Bbibop moaudmkaummn KM»

Tabnwuya I.9

Bwa Ha gucnnee

HasnaueHune

[pumeyaHus

BHBOP KM-5-: 6

Bbi6op moaudmkaumm
KM

Mepebop MoandmrKauun — KNaBULLIK «—» N «<—». Bbibop —
KoMaHga «BBog», Bbixod 6e3 coxpaHeHus — «OTMeHa»
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CTpyKkTypa TpeTben CTPOKU MEHIO.
MopcTtpoka «Bbibop moaudmkaummn mogyns MMC»
Tabnwnuyalllo

Bwa Ha gucnnee HasnaueHune [pumeyaHus
) Beibop moandvkaumu | MNepebop MoandmKaL i — KnaBuLLM «—» U «<—». Bblibop —
BHBOP MIIC-5-: 6
nnc KomaHga «BBog», Bbixof 6e3 coxpaHeHusi — «OTMeHa»

CTpyKTypa TpeTben CTPOKU MEHIO.
MoacTtpoka «Mapa meTpbl 06pPabOTKN N3MEPEHHbIX BENMUYMH»

Tabnuua .11

P
Bwa Ha gucnnee OBost. e HasnaueHune
B PO 1
tImx X. XXXXXX- XX | timax BepxHuii npegen Temnepatypbl B nogatowem Tpybonposoge (t1)
tIm X. XXXXXX- XX | t1min HwxHuii npegen Temnepatypsl t1 (peq. ¢ Bepcum n/o 1.98)
tloa X XXXXXX- XX | t1gH HwxHee goroBopHoe 3HaveHue Temneparypsl tl
tlos X, XXXXXX- XX | t1aB BepxHee [oroBopHoe 3Ha4YeHne Temnepatypsl tl
t2mx X. XXXXX- XX | t2max BepxHun npegen temnepatypbl B obpatHom Tpybonposoae (t2)
t2m X, XXXXXX- XX | t2min HwxHuin npegen Temnepatypsl t2 (peq. ¢ Bepcum n/o 1.98)
t 2o X XXXXXX- XX | t24H HwxHee goroBopHOe 3HavyeHne Temneparypsbl t2
t2as X, XXXXXX- XX | t208 BepxHee [oOroBopHoe 3Ha4YeHne TemnepaTypbl t2
dt mxk X XXXXXX- XX | dtmax  |H/p | BepxHui npegen pasHocTi Temneparyp t1-t2 (dt)
BepxHun npegen temnepatypbl B TpybonpoBoae XOnoaHOM Boabl
£3me X 00000 XX | t3max (8 KM-5-3 1 KM-5-4) nnn B nogatowiem TpybonpoBoae AOMOSTHUTENbHOrO
TENMOBOro kaHana (aanee t3)
t3m X, XHXXXX- XX | t3min HwxHui npegen Temnepartypsbl t3
t3ou X. XXXXX- XX | t3gH HwxHee foroBopHoe 3HavyeHne Temnepartypsbl t3
t3oe X. XXXXX- XX | t30B BepxHee [oroBopHoe 3Ha4YeHne TemnepaTypbl t3
BepxHuin npegen Temnepatypbl B 06paTHOM Tpybonposoae
t4mx X. XXXXXX- XX | t4max [OMOMNHUTENBHOMO TEMMOBOro KaHana (aanee t4)
t4m X, XKXXXX- XX | t4min HwxHuin npegen Temnepatypsl t4
tdou Xo XXKXXXX- XX | t4aH HwxHee foroBopHoe 3HavyeHne Temnepartypsl t4
tdos X. XXXXXX- XX | t40B BepxHee [oroBopHoe 3HaYeHne Temnepatypsl t4
tamx X XXXXXX- XX | tamax  [H/p | BepxHuit npegen Temnepatypbl atMmocdepsl (ta)
tam X, XXXXXX- XX | tamin H/p | HwxHW npegen TemnepaTypsbl ta
Glou X XXXXXX- XX'| GvlgH HwxHee goroBopHoe 3HaveHune pacxoga yepes KM-5 (G1)
Gloe X. XXXXXX- XX'| Gvigs BepxHee goroBopHoe 3HaveHue pacxoga G1
QRou X XXXXXX- XX | Gv2aH HwxHee goroBopHoe 3HaveHune pacxoga yepes [NINC (G2)
Rpoe X, XKXXXX- XX | Gv2aB BepxHee goroBopHoe 3HaveHue pacxoga G2
Plmk X, XXXXXX- XX | P1max BepxHun npegen gaeneHus B nogatoilem tpybonposoge (P1)
P1m X, XXXXXX- XX | P1min HwxHui npegen aasnexus P1
Ploa X XXXXXX- XX'| P1gH HwxHee goroBopHoe 3HayeHue gaerneHns Pl
Ploe X XXXXXX-XX'| P1as BepxHee gorosopHoe 3HadyeHue gasneHuns P1
P2mx X, XXXXXX- XX | P2max BepxHun npegen gaeneHnst B obpatHom Tpybonposoae (P2)
P2m X, XXXXXX- XX | P2min HwxHuin npegen gasnenuna P2
P2ou X XXXXXX- XX | P2aH HwxHee goroBopHoe 3HayeHue gaBneHns P2
P2 X XXXXXX- XX | P2aB BepxHee gorosopHoe 3HadyeHue gasneHuns P2
BepxHui npegen gaeneHus B TpybonpoBoae XonogHou Boabl
P3mx X, XXXXXX- XX | P3max (8 KM-5-3 u KM-5-4) unu B nogatowiem TpybonpoBoae A0NOMHUTENBHOro
TENnoBoro kaHana (aanee P3)
P3mm X. XXXXXX- XX | P3min HwxHun npegen paenexus P3
P3mu X. XXXXXX- XX | P3gH HwxHee goroBopHoe 3Ha4yeHue gasnenuns P3
P3ne X. XXXXXX- XX | P38 BepxHee [oroBopHoe 3Ha4YyeHue aasnexust P3
BepxHuii npegen gaeneHust B obpatHom Tpybonposoae
PAdmx X, XXXXXX- XX | P4max [OMNONHUTENBHOMO TENMOBOro KaHana (aanee P4)
PAmMM X, XXXXXX- XX | P4min HwxHun npegen paenexus P4
PAdnu X. XXXXXX- XX | P4OH HwxHee goroBopHoe 3Ha4yeHue gaBneHunsa P4
P4ne X. XXXXXX- XX | P4ns BepxHee [oroBopHOe 3HaYeHue aasnexHus P4

MpuMeyaHue— PasmepHocTy TemnepaTypbl — °C, pacxoaa — M4, JaBnenus — krc/cm” (aTm.)
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CTpykTypa TpeTben cTpoku meHro. NMoacTtpoka «MapameTpbl npubopax»
Tab6bnwunuya N.12

Bwa Ha gucnnee

HasnauyeHune

MpumevaHus

KRom X. XXXXXX+XX

KanmbpoBo4HbIN KO3 HDULMEHT OMOPHOro
pes3ucTopa TepmonpeobpasoBartenemn

Rar X. XXXXXX+XX

3HayeHune 3TanoHHOro pesucropa tl npu
kannbpoBke ornopHoro peavcropa, Om

CnyxebHble MyHKTbI.

KRon v Rat gocTtynHbl Ans
pefakTMpoBaHUs TOSTLKO Npu
BKMNtOYeHHOM nepekrntovatene EP
Ha ocHoBHoM nnate KM-5

Kexl X. XXXXXX+XX

KoadhpmumneHT nepecyeTta nepsoro
MMMYNbCHOro BXoAa B OObEM, M3 mn

HauuHas ¢ Bepcun nfo 1.36
M Bbille

Kex2 X. XXXXXX+XX

KoadhpmumneHT nepecyeTta BTOPOro
MMMYNbCHOro BXoAa B OObEM, M3 mn

HauuHas ¢ Bepcun nfo 2.60
M Bbille

Kl X XXXXXX+XX

KoadhdunumneHT nepecyeta o6bEMa
TennoHocuTens, npoweawero yepes KM B
BbIXOAHOW MMMYIbCHBIA CUrHan, M3 mn

HauuHas ¢ Bepcun nfo 2.60
1 Bbiwe. Tonbko ana KM-5-1.
(MpvmeyvaHue 2)

Kual X XXXXXX+XX

KoadhpmumneHT nepecyeta pacxoga
TennoHocuTens, npoweawero yepes KM B
BbIXOAHOW YaCTOTHbINA cuUrHan, rLI,/(MS/‘-I) unm
Mu/(T/v)

Ku2 X XXXXXX+XX

KoadhdunumneHT nepecyeta 06 bEMHOro (MaccoBoro)
pacxofa TennoHOCUTENS, NpoLLeLlero Yepes
MNMC B BbIXOAHOM YaCTOTHbLIW cUrHan, Fu,/(Mslq) nnm
Mu/(T/v)

Krl X XXXXXX+XX

KoadhdunumneHT nepecyeta 06bEMHOro pacxoga
TennoHocuTens, npowegiwero Yyepes KM B
BbIXOJHOW TOKOBbIN CUrHarn, MA/(Ms/‘-I) unu MA /(1/4)

Kr2 X XXXXXX+XX

KoadhdunumneHT nepecyeta 06bEMHOro pacxoga
TennoHocuTens, npowedwero Yyepes MNC B
BbIXOJHOW TOKOBbIN CUrHarn, MA/(Ms/‘-I) unu MA /(1/4)

Tonbko gna KM-5-1,

HauymHasa ¢ Bepcun nfo 1.86, ans
BCex moandmkaumnn — c v 1.98

W BblLLe.

Cm. npumedaHme 2

Tun pacxoga (06bEMHbLIV Unn
MaccCOBbIN) 3aBUCUT OT Bblbopa
Gm/GV B MEHIO «HaCTpoOMnKa»

MapameTp BblpaBHMBaHWUA NpK NpesbilleHnn G2

Tonbko gna KM-5-5, roe

KdGm x. XXXXXX+XX _ G2: G]_: (G1+ Gz)/z
Hag Gl (KdGm = G2/G1) npu G,>G, 1 Gp< KAGM-G,
KoadhpuumneHT ycuneHms onepaunoHHOro Cwm. npumevaHme 3

K X XXXXXK+XX

oy yeunutens Ha exoge [NMNC Koy n MAOMT cnyxaT anga

IIIT X, XXXOKXHXX Mopor cpabaTbiBaHMA AaTymka nycTom Tpy6sl, HaCcTpOnkM paboTbl AaTymka NycTon

MKB TpyOGbl
Vcnonb3yeTcs npu BKITHOYEHHOM

txnp X, X000 XX | [TPOTPAMMVDYEMOE 3HaveHve Temneparypb! pexume «tx-TIPOMP» (cM. Tabnuuy
xonoaHon sofbl, °C M. 11)

PXmp X, XXXXX- XX ﬂporpalvlympyemoe 3Ha4YeHne gaBreHns Tonbko gns KM-5-5 n KM-5-6,
xonopaHow sofbl, °C HaudnHasa ¢ Bepcum n/o v 1.60

Pla2 X. XXXXX- XX Cwm. npunoxenue N «MeTtoguka

Plal X. XXXXX- XX | KoacbdpuumneHTbl nonuHoma 2-1 cTeneHun onpeaeneHns KoadomUnNeHToB
rpagyvpOBOYHOM KPMBOW AaT4MKOB AaBneHus P1 NnofnvHoMa rpagyMpOBOYHBIX KPUBbIX

P1a0 X. XXXXX- XX JaTYNKOB JaBIIEHUS»

P2a2 X. XXXXX- XX

L mossmo ovson s oo vz | O romesan

P220 X. X000 XX | [PAAYMP P

P3a2 X. XXXXX- XX .
KoadhdbunumneHTbl nonuHoma 2-i cteneHun

P3al X XXXKX- XX rpagyvpoBOYHON KpMBOW AaTYMKOB AaBneHus P3

P3al X. XXXXX- XX

P4a2 X. XXXXX- XX K oo

a1 X 00000 0| Kb eoue 2 o e | O omesave

P420 X, X000 XX | 'PAAYIP P
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lNpodormkeHue mabnuuypl 1.12

Deur X XXXXX- X

WHankaumsa/BBog BHyTPEHHeEro nametpa
TpybonpoBoaa ans norpyxHoro MNP, mm

WHankaumsa/eeog acpdekTnBHON rnyOunHbI
Norpy)xeHnst JaTymka CKopocTu, MM

X XXXXX- XX
Tonbko ang MNP norpyHoro Tvna

ALFA X, XXXXX- XX

ansa Tpybonposogos 605bLLIOro

MHavkauus n HenocpeacTBEHHbIN BBO
Aukan bea A anameTpa (Hanpumep, MNMP-b1 unu

koacppuumenTa o (cm. Npumevarve 4)

MP-B3)
X XXXXX- XX MHavkaumsa/seog AnameTpa NorpyxHoro Aaryvka
CKOpPOCTU, MM
X Y000 XX MHamnkaumsa/sBeBog peanbHON rybuHbI NOrpy>KeHns
AaTyuka cKopocTu, MM
Bxoa B MeHto pejakTMpoBaHusi Bcex napameTpos
[IAPAMETPH IIIIC MMC no HomMepy napameTpa. C Bepcun 2.02 BO BCex Mogensx

kpome KM-5-1

G = X XXXXX- XX

OTob6paxeHne «ycnosHoro» (namepsiemoro MNrC

WK YaCTOTOMEPOM) pPacxoaa. C sepcun 2.02

t np= XXX. XXrp. C

Temnepartypa BHyTpy 36 moayna KM-5, °C C Bepcum n/o 1.59 v Bbile

MpnmeyvyaHunsn

1— «[JaTumnk nycTomn TpyObl» — 3TO AONONHUTENBHAA DYHKLUS U3MEPUTENBHO-BBIYMCIIUTENBHOrO G10Ka
TC w TMNMNC, wcnomb3ywlaa curHan OT  3MeKTPoOoB  CTaHOAPTHBIX — SMEKTPOMAarHUTHbIX
npeobpasoBaTenein pacxoga u He TpebytoLlasi NOAKNIOYEHMS ONONHUTENBHBIX 4AaTUYNKOB.

2 — B mogudukaumm KM-5-1, ecnn Kul = 0, knemmbl A2, B2 aBnstoTcs BbIXogoM «RS-485», a npu
Kul=0 A2, B2 aBnaioTcs MMNynbCHbIM BbIXOL4OM.

3 — «[AMT» — nopor cpabaTbiBaHMA AaTyMKka NycTon TPyObl, BbIpaXKEHHbLI B MUKPOBOMbTAxX Ha BXoae
onepauvoHHoro ycunutend. [[Ona ctaHgaptHoro wucnonHeHns KM-5 ¢ gatumkom nycton TpyObl
(annapaTtHo nporpammHon Bepcun v 9b_01.44 wnu Bbile) ero 3HadeHne OOSMKHO OblTb B npegenax
20...80 mkB.

CraHpapTHoe 3HayeHue koadMUMEHTa yCUNeHus onepaumoHHoro ycunutenst — 13,6 npu ycTaHoOBKe
pesuctopa 3,9 KOm B uenu obpaTHoin cBasn ycunutens AD620 n npu MCNonb3oBaHUM NEPBUYHbIX
npeobpasoBatenen pacxoga MNP. ®opmyna gna pacdéta KoapduumeHTa YCUNEeHUsa 3TOr0 yCUNUTens
no pesucropy obpartHon cesasn (R BeipakeHo B KOM) cnepytowas: Koy = 49,4KOm / R + 1.

4 — ALFA unn o — OTHOLLUEHWE cpefHEen CKOPOCTU TEMSIOHOCUTENS B M3MEPUTESNTbHOM CevYeHun
TpybonpoBoga K fnokanbHOW CKOPOCTU B M3MEPUTENBbHOM TOoYke aaTymka ckopoctu (Tonbko ang KM-5 ¢
MP norpyxHoro Tvna gnsi TpybonpoBogoB Gonblioro gunameTpa). Ecnn B nogctpoke «HacTtponka»
3apaTb «ALFA: PACYETHbIV», To KM-5 paccumtaeT o Mo MOMIMHOMY U 3aMEHWUT CTapoe 3HaueHue B
nyHkte «ALFA» Ha paccuuTaHHoe, ecnn 3agaTtb «ALFA: KOHCTAHTA», To GyaeT ucnonb3oBaTbCsA
3Ha4veHue o, 3agaHHoe B NMyHKTe «ALFA».

5 — KoadpdumumeHTtol nonmHomoB ana P3 u P4 BBogdatca kak napametpol MMC 37...39 n 44...46
COOTBETCTBEHHO (CM. npunoxenune C) us nogmeHio «MAPAMETPbI IMMC».

CTpyKkTypa TpeTbei CTpoku MeHIo. MoacTpoka «YnpaBneHne aHarIM3om oWNGOK»

Tabnwuuya N.13

Bug Ha aucnnee HasHauyeHne MpumevaHus
AHAJIM3 Glmm: BHKJI Bkn/BbIkn pernctpaumm u peakumm Ha cobbitne G1<G1imin BkntoueHune/
BbIKIOYEHNE
AHAIIM3 G2mm: BHKJI Bkn/BbIkn pernctpauum n peakuumn Ha cobbitne G2<G2min npov3BoOaMTCA
no KoMmaHae
AHAJIMS t 3N BHKJI Bkn/Bbikn pernctpauumn n peakuumn Ha cobbiTme t3< t3min «Bsog»
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CTpyKTypa TpeTbeun cTpoku meHio. Noacrpoka «CamoguarHoctTuka»
Tabnuuya MN.14

Bug Ha gucnnee HasHayeHne IMNpumeyaHus
UG HOPMA KoHTponb «3allukana» kaHana namMepeHusi HanpsbkeHus ¢
(UG > HOPMBbI) 3MEeKTPOAOB 3NEKTPOMarHuTHbIx NP
IG HOPMA
(IG > HOPMBbI) KoHTponb ToKa NUTaHus KaTyLuek arekTpoMarHnTHbIX NP
(IG < HOPMBbI)
Llens t HOPMA

(Lienb t HEVCTIP) KoHTporb Lenu npeobpasoBaTtens TemnepaTtypsbl

Llens P HOPMA

(Lien P HEUCTIP) KoHTporb Lenu npeobpasoBatens AaBneHus

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

coctosiHme CHET
(coctosiHne CTOIM)

4yt RTC HOPMA

(4t RTC HEMCIP) KoHTponb uTeHust n3 RTC (4acoB peanbHOro BpeMeHM)

3n RTC HOPMA

(an RTC HEWCIP) KoHTponb 3anucu B8 RTC

yT EEPROM HOPMA KoHTponb yteHnst 13 EEPROM (sHeproHe3aBUcuMmMom
(4T EEPROM HEWCIIP) | namartn)

3n EEPROM HOPMA

(3n EEPROM HEUCIP) KoHTponb 3anncu B8 EEPROM

EEPROM Kout 2*512 Tun mnkpocxem EEPROM: 2*512 nnn 4*256

CTpyKkTypa TpeTben cTpoku meHro. NMoactpoka «KoHdurypauus».

Moa  TepmmHOoM  «KoHgurypaumsi»  NoHUMaeTcs  coveTaHue  Bblbopa  TMMOB  (hopMyn
(«3akpblTas/oTKpbITas») ANs pacyéTa KONMYecTBa TEMNOTbl B OCHOBHOM M [OMOSIHATENBHOM TEMMOBbIX
kaHanax tennocyétumkoB KM-5-6 n Bbibopa pacxogomepa Onsi KOHTponsi Maccbl TennoHocutens (M2),
BO3BpaLLEHHOro No obpaTHoMy TpyGonpoBOAY OCHOBHOIO TEMMOBOrO KaHana.

Moactpoka «KoHpurypaums» npegHasHadeHa Ans OTOOpaXeHWs Tekywen KoHdwurypaumm u Ans
Bblbopa (MeTogoM nepebopa) HoBoW. Bxoa B NOACTPOKY U NPOCMOTP BO3MOXHbIX KOH(pUrypaumin paspeLueH
npu nodoM nonoxeHun nepekniovatenss EP B nnaTtcdopme nogknoyeHus, naMeHeHne koHdurypaumm —
TONbKO MpU BKNOYEHHOM (B nonoxeHun «ON»). Nepebop koHUrypaumm — Haxatme KnaBull «—» N «<—».
Bbibop M BbIxog C COXpaHeHMeM — KoMaHga «BBoa», mpu 3TOM Ha gucnnee B TeyeHue 2,5 CekyHO
nHanumpyeTcs coobenne «KOH®., MSMEHEHA». Bbixog 6e3 coxpaHeHuss — komaHga «OTMmeHa», npu
3TOM Ha gucnnee B TedeHune 2,5 ¢ ungnumpyetcsa cooberHne «KOH®. HE N3BMEHEHA».

Tab6bnuuya .15

®
o
Ea o
S s| Bugha OCHOBHOV KaHan Q [ononHutenbHbIN Pacxogomep | Bepcusa
8 s M KaHan Q ons koHtpons | n/o He MpumeyaHus
I | pgucrnee | (3NeKTpPOMarHUTHbIN) .
S (MMNyNbCHbIN) M2 HWXe
ol
pd
. . MP3 oTcyTcTBYeET.
7 | e onT M1.(h1-h2) M3-(h3-hx) — v 01.93 BmecTo ta
p- namepsietcs t3

O6o3Ha4yeHus:

Q3 — TennoBas 3Heprus, OTNyLWeHHas B CUCTEMY TennonoTpebneHns oTkpbITOro (0) MM 3akpbIToro (3)
TUNA W BbIYUCIIEHHASA MO MOKAa3aHWsIM OCHOBHbIX (3MEKTPOMArHUTHOMY) KaHaroB W3MepeHus pacxoga
(ocHoBHas cuctema TennocHabxeHus);

Qu — TennoBas 3Heprus, oTnyweHHas Ha BC ¢ uupkynauuen (u) wnm 6e3 uupkynauum (T —
«TYMWKOBOr0» TWMA) U BbIYUCIIEHHASA MO NOKa3aHUAM OOMOSTHUTENbHBIX (MMNYIbCHBIX) KAHANOB U3MepPEeHnst
pacxoaa;

OO6p — KaHan u3MepeHus pacxofa Ans KOHTPOMs Macchl TennoHocutenss M2, Bo3BpallEHHOro no
obpaTHoMy TpybGONpoBOAY OCHOBHOW CUCTEMBI TEMNOCHAOXEHNS;
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NMPUIIOXXEHUE P

(pekomeHdyemoe)

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

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

Ons Bxoga B npocmoTp napametpoB [MNC Heobxoaumo, Haxogsack B nyHkTe «[MAPAMETPbI TMMNC»,
HaxaTb «BBog». MNpu atom npoucxoauT 3anpoc n3 MNIMNC napametpa Ne 32 n BbiBOA ero Ha akpaH KM-5.
CooTBeTCTBME HOMEPOB NapamMeTpPoB UX HAa3HAYEHWIO MPUBEAEHO HUXe B Tabnuue.

lMocne BbiBoga napamMeTpa 32 Ha 3KpaH MOXHO MpocMaTpmeaTb Apyrve napameTpbl, ABUrasichb
Mo BO3pacTaHuio Unn yobiBaHUIO HOMEPOB, HaXunmasi, COOTBETCTBEHHO, CTPENKM BNPaBO unv Bneeo. Hanas
HY>KHbI NapamMeTp, MOXHO BONTU B PEXNM €ro peakTupoBaHus (Npy yCroBMU BKITHOYEHHOTO Ha nnaTtdgopme
MMNC nepekntoyatens paspeLleHunst), HaxaB codeTaHne KnaeBuw «Beoa». PegakTtupoBaHve napameTpoB C
HoMepamu 32 1 Bblle NPOU3BOAUTCH aHaNIOrMYHO pedakTupoBaHuio napameTpos KM-5 B cooTBeTCTBUM C
n.3.4. PepaktnpoBaHne 6GanToBbiXx nNapameTpoB ¢ Homepamu oT O go 31, Npou3BOAMTCS aHarornyHo,
OTNMYMe COCTOWT B NPEeACTaBNeHnN YMcna — OHO OTOOpaxaeTcs B Buae Tpex umdp, BblpaxalLwmx yncna ot
0 po 255. [1ina pepaktupoBaHusa 6UTOBLIX NapameTpoB 2, 29 n 30, npeacTaBneHHbIXx 6antamu, Heobxoanmo
BOCMONb30BaTbCs AOMOMHUTENBHBIMU Tabnuuamn npunoxeHns C, onMcbiBalOWMMKN BeC Kaxagoro btuta B
bante.

MpumeyaHune — bonbwmHcTBO napameTtpoB [MMNC B paboTe He y4acTBYKOT: 3TO OTHOCUTCH,
HanpuMmep, KO BCEM TrPaHW4YHbIM W [OroBOPHbIM 3HaydeHusMm, T.kK. [MNC pgenaet Tonbko M3MepeHus
PU3NYeCKMx BeNuUMH, a ux aHanuns npouncxoant B KM-5. B INMINC nmetoT 3HayeHne ans ero paboTtbl TONbKO
napameTpsbl: 29, 30, 37-39, 44-46, 76, 77, 83, 84, 104-112.
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TABJIULA HOMEPOB NAPAMETPOB KM-5 (MMNC, PM-5), NIPOLUMBAEMbIX B EEPROM NMPUBOPA

NPUJTIOXXEHUE C

(o6s13amenbHoe€)

No | 3aBoackoe | Ums B HasHauehme
Ha | 3Ha4YeHne | MeH
0 110 KM-5-:  |Homep mogenu —1
1 110 3MMA... |Pexxum paboTbl FBC gns KM-5-5
2 1 |192 cM.6uTbl |BanT BkNoYeHMs dnaroB oLMBOK
3-28| 1 |255 Peseps 6anToBLIX NapameTpoB
29 | 1|0 cm.outbl |dnaru pexuma paboTtbl npubdopa (dnar ALFA, ...)
30 | 1 (30 cM.buTbl |®naru pexuma paboTtbl npubopa (cTon, cuctema eanHu, ...)
31 116 KoHdour. (Homep nogmogenu mogenn KM-5-6
32 | 4 |3 dtmn HwxHuiA npegen pasHocTn Temnepatyp dt
33 4 |9 PloH HwkHee goroBopHoe 3Ha4vyeHne gasneHunsa P1
34 | 4 |9 Plos BepxHee goroBopHoe 3HayYeHue gasneHna P1
35 | 4 |-0.9 P1lmn HwkHui npegen naesnexns P1
36 | 4 |20 P1mx BepxHuin npegen aasnexus P1
37 1410 Pla2 KoadhdmumeHT nonnHoma rpagyvpoBKu gaTyvka dasnexus P1
38 | 4 |50.9858 Plal KoahdmumeHT nonnHoma rpagyvpoBKuU gaTyvka gaenenus P1
39 | 4 [-4.07886 |Pla0 KoathpuLIMEHT nonmHoMa rpadyvpoBKY JaTymka agasnexus P1
40 | 4 |5 P2oH HwkHee goroBopHoe 3HayeHne aasneHunsa P2
41 4 |5 P2nB BepxHee goroBopHoe 3HayYeHue gaesneHna P2
42 | 4 |-0.9 P2mn HwkHui npegen nasnexns P2
43 | 4 |20 P2mx BepxHun npegen gasneHns P2
44 | 4 |0 P2a2 KoadhdmumMeHT nonnHoma rpagyvpoBkM Aatyvka gaBnenms P2
45 | 4 150.9858 P2al KoadhdmumeHT nonnHoma rpagyvpoBKu AaTymka dasnexHus P2
46 | 4 |-4.07886 |P2a0 KoadhdmumeHT nonnHoma rpagyvpoBKu Aatymka gasnexus P2
47 | 4 |5 P3aoH HwxHee goroBopHoe 3HayeHue gasneHuns P3
48 4 |5 P3aB BepxHee goroBopHoe 3HayYeHue gasneHnsa P3
49 | 4 |-0.9 P3mn HwxHuin npegen gasnexHns P3
50 | 4 |20 P3mx BepxHuin npegen aasnexus P3
51 | 4 |0 P3A2 KoadhdumeHT nonnHoma rpaayvpoBKu gatyvka gasnexHus P3
52 | 4 (50.9858 P3al KoathpuLIMEHT nonmHoMa rpadyvpoBKM JaTymka aasnexus P3
53 | 4 [-4.07886 |P3a0 KoachdmumeHT nonvHoma rpagyvpoBky gatyvka gasnenus P3
54 | 4 |20 tlgH HwxHee goroBopHoe 3HadeHue TemnepaTtypsbl t1
55 | 4 |160 tlnB BepxHee goroBopHoe 3HadYeHue TemnepaTtypsbl tl
56 | 4 |1 tImn HwxHuii npenen Temnepatypsl t1
57 | 4 |160 tlmx BepxHuin npegen temnepaTtypsbl t1
58 | 4 1 t20H HwxHee goroBopHoe 3HadeHue TemnepaTtypsbl t2
59 | 4 |150 t208 BepxHee goroBopHoe 3HadYeHue Temnepartypsbl t2
60 | 4 |1 t2mn HwxHuiA npenen Temnepatypsl t2
61 | 4 |150 t2mx BepxHun npegen temnepatypbl t2
62 | 4 |10 t3aH HwxHee goroBopHoe 3HadeHne TemnepaTypsbl t3
63 | 4 (160 308 BepxHee goroBopHoe 3HayeHue Temnepatypsbl t3
64 | 4 1 t3mn HwxHui npegen Temnepatypsbl t3
65 | 4 |160 t3mx BepxHun npegen temnepatypbl t3
66 | 4 |0 GlpH HwxHee goroBopHoe 3HayeHue pacxoga G1
67 | 4 |0 Glas BepxHee goroBopHoe 3HadeHune pacxoga G1
68 | 4 |0.1 Glmn |HwkHuM npegen namepeHna pacxoga G1, B % ot Gvlmax
69 | 4 |0.2 G1H HwxHee koHTponbHoe 3HaveHne pacxopa vepes KM-5 (G1) (GMAX)
70 | 4 |60 Glmx |BepxHuit npeaen nsmepeHust pacxoga G1, B M°/y
71 | 4 |0 G2aH HwkHee goroBopHoe 3Ha4veHue pacxoga G2
72 | 4 |0 G208 BepxHee goroBopHoe 3HadeHune pacxoga G2
73 | 4 |01 G2mn  |HwkHui npegen namepexus pacxoga G2, B % ot Gv2max
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[NpodomkeHue mabnuybi

74 | 4 |0.2 G2H HwxkHee KOHTposbHOe 3Ha4YeHne pacxona vYepes KM-5 (G2) (GMAX)

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

76 | 4|1 KRon KanmbpoBo4HbIN k03hdULIMEHT OMOPHOro pe3ncTtopa TepmMonpeobpasoBaTenen

77 | 4 150 Rat 3Ha4eHuWe 3TanoHHOro pesvcropa tl npu kanubposke onopHoro pesuctopa, Om

78 | 4 |0.01 Kex1 KoachpmumMeHT nepecyeTa nepeoro MMNynbCHOro BXoAa B 06bEM, M>/umn

79 | 410 Kul KoadbcpuumeHT nepecyeta o6bEMa TennoHocuTens, npoweaiero Yyepes KM B
BbIXOOQHOW MMMYIbCHBIW CUrHan, M3 mn

80 | 4 |0 Kul KoadbdmumeHT nepecyeTa pacxoaa TennoHocutens, npotueaiiero Yepes KM B
BbIXOZHOW YacTOTHbIN curHan, Mu/(m>/a) unm Mu/(T/4)

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

82 | 4 ]1.04 KdGm |MNapameTp BblpaBHMBaHMWs Npu npesbileHnn G2 Hag G1 (KdGm = G2/G1)

83 | 4 |13.6 Koy KoadhdpmumeHT ycuneHus onepaumoHHoro ycunutens Ha Bxoge MNMNC

84 | 4 |150 MANT  |Mopor cpabaTtbiBaHWs AaT4MKa NycTon Tpyobl, MKB

8 |4 1 t40H HwxHee goroBopHoe 3HadyeHue TemnepaTypbl t4

86 | 4 (150 t4nB BepxHee goroBopHoe 3HayeHne TemnepaTyphl t4

87 | 4 1 t4mn HwxHui npegen Temnepartypsbl t4

88 | 4 |150 t4mx BepxHun npegen temnepatypbl t4

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

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

91 | 4 |5 P4gnH HwkHee goroBopHoe 3HavyeHne aasneHus P4

92 4 |5 P4nB BepxHee goroBopHoe 3HadeHne gaeneHus P4

93 | 4 |-0.9 P4mn HwkHui npegen nasnexHnsa P4

94 | 4 |20 P4mx BepxHuin npegen aaenenus P4

95 | 4 |0 P4a2 KoadhduumeHT nonnHoma rpagyvpoBKU gaTyvka daBnexust P4

96 | 4 [50.9858 P4al KoadhdomumeHT nonvHoma rpagyvpoBku gatdvka gaenenuns P4

97 | 4 |-4.07886 |P4a0 KoadhdmumeHT nonnHoma rpagyvpoBKu gaTyvka fdasnexus P4

98 | 4 |5 Pxnp MporpammupyemMoe 3HavyeHue gaBneHns XxonogHom sogel, °C

99 | 4 |0.01 KBx2 KoachhuumeHT nepecyeTa BTOPOro MMMNYNbCHOTO BxoAa B 06b&M, M /umn

100 4 |0 Ku2 KoadbcpuumeHT nepecyeta o6bEMa TennoHocuTens, npowediwero Yyepes MMC s
BbIXOHOW MMMYIbCHbIA CUrHan, MM

101 4 |0 KTl KoadhdpmumeHT nepecyeTa pacxoda TennoHocuTens, npowesero yepes KM B
BbIXOAHOW TOKOBbIV CcuUrHan, MA/(M3/q) nnn MA /(1/4)

102 | 4 |0

103 | 4 |0

104 | 4 |1000 Ro MporpamMmu1pyeMoe 3Ha4eHne NoTHOCTM Bofbl, Kr/m®

105 | 4 |300 DBHT BHyTpeHHWIN anameTp Tpybonposoaa anst norpyxHoro MNP, Mm

106 | 4 |45 Y OddpekTmBHas rnybuHa Norpy>xeHus gaTynka cKopocTn, MM

107 | 4 |1 ALFA MHavkaums u HenocpeacTBeHHbIV BBoA KoaddmumnenTa o (Gv=S-a.-V)

108 | 4 |38 dac [dvnameTp Norpy>kHOro gaTynka cKkopoctu, Mm

109 | 4 |40 h PeanbHas rnybuHa norpyeHus gaT4nka CKopocTu, MM

110 | 4 |0 - PesepB

111 | 4 |0 - PesepB

112 | 4 |0 - Peseps




82 Tennoc4étynk KM-5. Moandumkaumm KM-5-1...KM-5-7. PykoBoACTBO MO 9KcnayaTauum

HasHa4yeHue 6uTOB B 6anTe chnaroB pexxMmMoB paboTbl npubopa (napameTp 30)

KT2 KoadhdpunumneHT nepecyeTa pacxoga TennoHocutens, npoweatero vyepes MINC B BbIXOQHON TOKOBbIN
curdan, MA/(M°/4) unu MA /(T/4)

KoadhdunumneHT nepecyeta pacxoga TennoHocutens, npoweaiero yepes [MNC B BbIXOOHON YaCTOTHbIN

K42 curHan, ru/(m3/a) unm Mu/(T/4)
6':$a gﬁ; Nms HasHaueHuve buta
0 1 F _STO | donar pexuma octaHoBa cyeTa (1 — cyeT n pabota B[] B npnbope octaHoBMNEHbI, 0 —
P CYET BKITHOYEH)
1 > SYST dnar oTobpakaemon Ha gucninee CUCTEMbl eOUHNL,
(1 — maccoBble Benn4uHbl, 0 — 06 bEMHbIE BENUYMHBI)
> 4 FTH dnar ucnonb3oBaHUsA NPOrpaMMmMpPyeMoro 3HayeHust t XonoaHom Boabl

(1 — tx nporpammupyetcs, 0 — tx namepsieTcs)

dnar eguHuny, apxmsauun M/V (KM-5-6) nnmn egmHny, Bbigaymn npeobpasoBaHHOro
3 8 SYS5 | pacxoda Ha 4acTOTHbIN UK TokoBbIN Bbixod (KM-5-1)
(1 — macca, 0 — 06bEM)

donar xapakTepucTUKM TepmonpeobpasoBaTtenei

4 16 | WTI00 | 51 3911, 1 - 1.3851) (c v01.90)

NOAVE | dnar oTkno4YeHus ocpeaHenust pacxoga (1 — tekywmi pacxog 6e3 ocpegHeHust

5 32 RAGE | no 16 cekyHaam, 0 — ocpegHeHue no 16 cekyHaam)

64 LON donar BknoyeHus ceasun ¢ mogynem LON (1- cBAsb BkNtoYeHa, 0 — BbIKIOYeHa)

SUBME | donar nepekniovennsi Tuna npeobpasosarens pacxoga (1 — norpyxHon, 0 —
7 128 9
RGED | nonHonpoxogHbli)

HasHayeHue 6UTOB BO BTOpOM GanTe chnaroB pexmmoB paboTbl npubopa (napameTtp 29).
BeepaeH, HauuHas ¢ Bepcum n.o. 2.00.

6N9 Bec Nmsa HasnaveHve buta
uta | 6buta
dn. cnocoba pacyéTa NoNpaBoYHOro KoadpduumeHTa anst NOrpyxHbIX
0 1 F_ALFA | npeobpa3soBatenen (0 — BBOAUMbIN KO3 PULNEHT — napameTp 107,
1 — paccynTaHHbIN N0 NoniMHoMaM, cM. napameTpbl 105, 106, 108)
1 > E SYNI dnar pexuma nHTerpaTtopos (0 — HECMHXPOHU3NPOBAHbIN,
- 1 — CMHXPOHW3MPOBAHHbBIN CHET MACChl U KONUYEeCTBa TEnoThl)
dnar pexuma namepeHusa Trec B8 KM-5-5
2 4 F_TGV (0 — uamepsemas mogynem MMcC, 1 — trec=tl)
3 8 F REV dnar cyeta pesepca G1 B M2(V2) Ans ogHONOTOYHBIX pacxogomepax
- (0O — He cuuTathb, 1 — cymTaTthb)
4 16 F_WAP | donar ctpye reHepatopHoro P (0 — sanektpoMmarintHein,1 — CAIN)
5 32 F _PH donar Mcnonb3oBaHUsA NPOrpaMMmUpPyeMoro 3HavyeHns Px
6 64 F RO | donar ncnonb3oBaHns nporpaMmmMmpyemMoro 3HavyeHus Ro
7 128 F_EMP | conar pexuma nyctbix Tpy6 B KM-5-4...KM-5-6 (0 — HeT noToka,
2 1 — HewTaTHLIN)

Ha3HauyeHue 6uTOB B GanTe paspeweHus ¢naroB owmbok (napameTp 2)

Ne Bec

HasHa4yeHue buta
outa | 6buta

1 PaspelueHue dpnara G1l<min

2 PaspelueHne conara G1<H (H/KHEro KOHTPOSbHOTO 3HaYeHMs )

4 PaspelueHue dpnara G2<min

8 PaspelueHune conara G2<H (H/KHEro KOHTPOSbHOTO 3HaYeHMs )

16 PaspelueHune cnara t3<min

32 | PaspelueHue conara t3<H (H/KHEro KOHTPOSBHOIO 3HaYeHMs )

64 Peseps

~Nog|hWN|F|O

128 | Pe3epB
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MpumeyaHune — B Tabnmuyax OGMTOBLIX MapamMeTpoB yka3aH Bec Guta B 3TOM MapameTpe Ans
BbIYMCIEHUS 3HAYEHNSI NapaMeTPOB A1 HY)KHOIMO COYeTaHUs PEXUMOB.
Hanpvmep, ecnu HyXeH pexuMm, OnMCaHHbIA B MPUBEOEHHON Huxe Tabnuue, TO HeobxoaMmo CRoXWTb
Beca, AJ19 KOTOpbIX 3Ha4yeHne 6uta paBHo 1, 1. e. 2 + 4 + 8 + 16 = 30, 1 3anucaTtb NapaMeTp B TEMSIOCHETUNK

nnwn B MINC.
Ne 6uta Bec Ums HasHayeHuve 6uta
buta
0 1 F STOP 0 — cyeT BKMYeEH
1 2 SYST 1 — maccoBble BEMUYNHBI
2 4 F TH 1 — tx nporpammMmumnpyeTcs
3 8 SYS5 1 — macca
4 16 WT100 1 — xapakTepucTtuka tepmonpeobpasoBsartenen 1.3851
5 32 NOAVERAGE | 0 — ocpegHeHue no 16 cekyHgam
6 64 LON 0 — cBsa3b ¢ mogynem LON BbIknoYeHa
7 128 SUBMERGED | 0 — 11n npeobpasoBaTtens pacxoga — NOfHONPOXOAHbIN

ApxaHrenbck +7 (8182) 45-71-35
AcTtpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropopa +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnaguBocTok +7 (4232) 49-26-85
Bonrorpap +7 (8442) 45-94-42

EkatepuHbypr +7 (343) 302-14-75

WxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

cauT: tbn.pro-solution.ru | an. noyrta: tn@pro-solution.ru

Mo Bonpocam npoaax u noaaepxkn obpawiantech:

KemepoBo +7 (3842) 21-56-70
Kvpos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHospck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45
Jvneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mockea +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab.YenHbl +7 (8552) 91-01-32

Hux.Hosropog +7 (831) 200-34-65

HoBocubupck +7 (383) 235-95-48
OMmck +7 (381) 299-16-70

Open +7 (4862) 22-23-86
OpeHbypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98
Mepmb +7 (342) 233-81-65

PoctoBs-Ha-[JoHy +7 (863) 309-14-65

PsizaHb +7 (4912) 77-61-95
Camapa +7 (846) 219-28-25

CaHkT-leTepbypr +7 (812) 660-57-09

Capatos +7 (845) 239-86-35

TenecoH: 8 800 511 88 70

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbaHoBck +7 (8422) 42-51-95
Ydba +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
YensiduHek +7 (351) 277-89-65
Apocnasnb +7 (4852) 67-02-35




