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1. NPEAMET ONMUCAHMNA

Llenblo HacToALLEero on1caH1a ABNAETCA O3HaKoM/IeHMe NoMb3oBaTene Co CBOMCTBaMM, NapameTpamut 1 SKCrnyaTaLmein
KOMMaKTHBIX TernocyeTurkos elf nmpowssopcTea KomnaHum Apator-Powogaz. TennocueTuvki npefHasHayeHsl A
M3MEepPEHNs TeMIoBON SHepriW, nNoTpebnaemon 13 Tennocetn HebonbWYMKY OObeKTamMn (Hanpumep, KBapTMpamu) C
Tennosow MowHocTbio ot 0,3 KBT go 850 kBT, B KOTOpON TennoHocUTenemM ABNAETCA NMOArOTOBNEHHaA B COOTBETCTBUN
C TpebOBaHMAM CTPOUTENBHOMO 3aKOHOAATENbCTBA BOAA. BbiMyCKAeTCA MATb TUMOPa3MePOB TEMIOCYETUMKOB 1A
UeTbipex HOMMHaMbHbBIX PacXO0B BOAbI, KOTOPbIE OTNYAIOTCA HOMUHANBHBIMU AMAMETPAMM 11 TUNOM NPVUCOEANHEHNS.
TennocuyeTunk COCTOMT K3 npeobpasosatena pacxoda, Mapbl AATYMKOB TemnepaTypsl Tvna Pt 500 ¢ 3awmrtamun v
3M1EKTPOHHOTO YKa3blBaIOLLErO BbIUMCINTENA. [INA NONb30BaTeNA BCE COCTaBHbIE SeMeHTbl NPeCTaBAT cobo eanHoe
Lienoe — KOMMAEKTHbIN TennocyeTuuK. Micnonb3ytotca fatumnki Temnepatypsl Tuna Pt500 TOPE42 1 kpbinbuaTble AaTumkim
pacxofa 6e3 MarHUTHOM MydTbl, KOTOPbIE AOMKHbI PAOOTaTb UCKIOUNTENBHO C OHVM TUMOM SM1EKTPOHHOTO BEIYNCIUTENS.
Tennocuetumkn elf MoryT paboTatb C WHTepdencamn yAaneHHOro CUMTBIBAHMA W MaKCUMaNbHO C  YeTbipbMA
LOMNONHUTENbHBIMY  YCTPOWUCTBAMM  (HanpyMep, BOAOCUETYMK WM Fa30CUETUMK), OCHALLEHHBIMMA VIMMYNbCaTopamm.
[locTynHbl cnegytowwne nHTepdeiicsl: paano Wireless-M-Bus, M-Bus ¢ BO3MOXHOCTbIO JOBaBNEHNA 2-X JONOMHUTENbHbBIX
MMNYIbCAaTOPOB W UMMYSIbCHBIM BbIXOAOM, M-BUS C BO3MOKHOCTbIO JOOaBeH A 4-X [JOMOHUTENbHBIX MMMY/bCaTOPOB,
a TaKxke MHTepdeic ¢ 4 AONONHUTENbHBIMA BXOAAMM VIMMYNbCaTOPOB MM 3 BXOAAMU MMMYNbCaTOPOB M UMIMY/bCHBIM
BbIXOLOM.

2. COOTBETCTBUE CTAHOAPTAM U NMPABUNTAM

+ [upektnea 2004/22/EC Esponerickoro MapnameHTa 1 CoseTa oT 31 MapTa 2004 rofa B OTHOWEHUN 13MEPUTENbHbIX
NprGOPOB, 1, B YaCTHOCTH, NpunoxeHne MI-004 TennocueTumnki.
PN-EN 1434 - TennocyeTunkn, 6 yactei.

PN-EN 61000 - SneKkTpoMarHvTHasa COBMECTUMOCTb. HacTn 2 1 4.
+ PN-EN 13757 - CucTema CBA3M NS JUCTAHUMOHHOMO CUMTBIBAHWUA NMOKa3aHWN M3MepUTENbHbIX NPUOOPOB., YacTn 1-4

3. KOHCTPYKLMA, NPUHLUN BEACTBUA U OCHOBHbIE CBOVCTBA

KomnakTHble TennocueTuvki elf coCTOAT M3 3NeKTPOHHOrO BLIYMCAMTENA C Mapoi AaTumMkos TemnepaTypbl Pt500
COeAMHEHHbIX HEePa3beMHbIM CMOCOBOM C KPblbYaTbiM AaTUMKOM PACXOAa. DNEKTPOHMKa NMomelieHa B HeOOMbLLIO
KOpMyc, KOTOPbIV MOCe OKOHYaHUA 3aBOACKOM COOPKM enaeT AOCTyNn K AaTyMKam U SNEKTPOHMKE HEBO3MOXHBIM.
OcHoBaHVie Kopryca 3NeKTPOHUKY COEANHEHO C KOPMYCOM AaTuMKa Pacxofa Npyv NOMOLLM GUKCHPYIOLEro XomyTa, Ha
KOTOPbIN HaBeLLVBaeTCA NPOBONOYHaA Niomba. OCHOBaHMe KOpryca COANHARTCA C OCTaNIbHOM YaCTbio KOpyca ByMA
BVHTaMV, NIOMOMPOBaHVE MPOW3BOANTCA MyTEM MPUKIENBAHUA NAOMObI 13 CMeUManbHON XPYCTALel MNeHKM Ha
JIHWW, pa3fenatoLLel YacTv Kopryca U Had OTBEPCTVIEM FONIOBKM KPEMEXHOTO BYHTA. B Lieny 3NeKTPOHMKM NPpUMEHeHb
cneuvanbHble WTbIPbKM ANA NePEMbIYKY, CHATVE KOTOPOW AeNaeT HEBO3MOXHbIM JanbHeNLNI AOCTYN N8 KaNMOPOBKi
11 HACTPOVIKN METPOMNOMMUYECKMX MapamMeTpOB TemnocyeTyrka. YacTb napameTpoB KOHOUIrypaLmu, KOTOpble He BAVAIT
Ha TOUHOCTb M3MEPEeHUA MOXeT ObiTb YCTaHOBMIEHa MOMb3OBaTeNemM, HanpuUMep, agMUHUCTPaLMEeR Unu Cyx6oi
TEXHUUECKOro 0BCIYXMBAHNIA.

Ha KpbinbuaTke AaTuvka pacxofa YCTaHOBMEH METANNMYeCKWit AUCK YCTOWMUMBBIN K BO3[EMCTBMIO MarHWTHOrO
nonA. JNeKTPOHHaA CrcTemMa ObHapyxvBaeT 060POTLl KPbITbYATKM MPY MOMOLLBIO MHAYKLUMOHHBIX KaTylek. Mocne
NOAKMIOYEHNA AaTuMKa pacxofia W 3MeKTPOHHOM CuCTeMbl MOMYYaeTCcA MOMHOLEHHbBIM pacxofoMep, a mnocne
NOAKMIOYEHNA Napbl AaTYMKOB TemnepaTypbl — KOMMAKTHbIA TennocyeTunk. MNprmeHeHne COBPEMEHHbIX METOAOB
06HapyXeH1A BpaLleH1A NO3BOMAET MOAYUMTb OTIMUHbBIE METPONOTMYeCKre NapaMeTpbl U OAHOBPEMEHHO BbICOKYIO
YCTOMUMBOCTb K CU/bHBIM MarHUTHEIM nonam. CrcTema NpeobpasosaTena pacxofia NO3BoAeT OOHapyKM1BaTh Aaxe Y4
060pOTa KpbibYaTKK, KPOMe TOro, 6narofapa YCrosb30BaHMIO SNEKTPOHHOM KanMbpOBKY MosyyeHa o4eHb nnockas
XapaKTePUCTMKa MOrPELLHOCTM BO BCEM [Varna3oHe V3MeHeHNA pacxopa.

JlaTunky TemnepaTypbl HEpPaspbiBHO 3anaAHbl Ha MeyaTHOW nnate BbIYMCAWTENA. B OCHOBHOM pexuiMe paboTbi,
Np¥ BO3HWKHOBEHWN NOTOKa, M3MepeHue TemnepaTypbl NPOV3BOANUTCA Kax/ble 16 cekyHA. [py OTCYTCTBUM NOTOKa
M3MepeHVie TemnepaTypbl MPOV3BOAMTCA [BaxAbl B Mepuod ycpeaHeHua (nepuod uukna 1). lNpupocT Tenna



PaCCUNTLIBAETCA U CyMMMPYETCA B PEECTP CyMMapHOTo NOTPEONEeHNA Kak MUHVMYM Kaxable 8 CeKyHA, HO TONBbKO B TOM
Ciyyae, ecnn B TedeHune 3Toro neprofa npovisoLlen NprupocT obbema.

PacueTbl NpoBOAATCA NO dopmyne:
V2
Q= [k(t1-t2)dv
V1

Q - KonnyecTBo NOTPEONEHHON TEMNOBOW SHEPrKn
dV - 06bem nponnbisLier Bofb

k - TennoBom ko3GGUUMeEHT BoabI

t1- TemnepaTypa BOAb B NOAaoLEM Tpybonposoae
2 - TemnepaTtypa Bofbl B 06paTHOM TPYOONPOBOAE.

Takxe BbIUMCIAETCA BEMMUMHA, Ha3biBaeMan fanee MEeTPONOrMUeCKMM TeCTOM BbIUMCAWTENA, KOTOpas UCMOoMb3yeTca
ANA OLEHKM METPOSIOrMYECKOrO Kacca 3NeKTPOHHOW CUCTeMbl B KauyecTBe CaMOCTOATENbHOMO BbIUMCIUTENA ANA
TennocyeTurKa. PacyeT 3HaueHwA TeKYLIEro NoToka BOAbI M TeKyLel MOLLHOCTU MPOVCXOAMUT B TOT e CaMblil NEPUO
BOCbMM CeKyHA, UTO ¥ pacyeT MpupoCTa Temna. B ciydae, ecnv B TeueHyie 3TOro nepriofa He ObHapyeHo Aaxe 4
NOBOPOTa, TeKyLLVe 3HaueHVA OyayT OOHYNEHb!, Takaa CUTyaLya COOTBETCTBYET peabHbIM MOTOKaM, MO KpaliHel mepe,
B A1Ba Pa3a MeHbLIMM YeM MVHVMANbHBIN MOTOK YKa3aHHBbIN B TEXHMUECKX XapaKTePUCTIKAX.

BblumcnnTens No3BonsAeT nob3oBaTento YCTaHOBUTL MapameTp HasbiBaeMblli MEPUOAOM YCPeHEHWA. STOT nepuos
(15 - 1440 MnHYT) ncnonb3yeTca AnA pacyeTa CPeAHUX 3HauYeHW NOTOKa, MOWHOCTY 1 TeMnepaTypbl, a Takke Ana
3aNOMMHAHWA COCTOAHUI PeecTpoB MOTPEeONeHUs, B TOM UMCiie Terna, 13 OnepaTnBHOM MamATU Npoleccopa B
NOCTOAHHYIO dnelu-NamATb. Kaxabii pa3 nocne fobasneHna NpyupocTa noTpebnenuns Tenna B LeHTPanbHbIA peectp,
PaccUnMTbIBAETCA CreLyanbHan KOHTPOMbHaA CymMMa, B Cllydae HapylleHWA paboTbl, KOrAa 3Ta KOHTPOSbHaA CymMma
GyneT oWMO0UYHO V3MeHeHa (Hanpumep, NPU 3aMeHe akKyMynATopa) JaHHbIE O PaCXOfe 3arpy»KatoTcA 13 drel-namaT
B OMepaTVBHYIO NamATb. B ciyvae, ecnv AaHHble 0 NOTPEONEHUN UK KOHPUrypaLun GyAeT HEBO3MOXKHO 3arpy3uTb,
paboTa byaeT HeBO3MOXHa 1 OTOOPaxaeTCA COOTBETCTBYloLee CoobLeHMe.

BbluMcnnTens yCTaHaBnvBaeT MUHUMANbHBIE VM MaKCKManbHble 3HAUeHWA MOTOKA, MOWHOCTU W TemnepaTypbl w3
3HaYEeHUM, PacCUMTaHHbIX B MEPUOA YCPEAHERWA. PerncTpalmnsa COCTOAHN peecTpoB NOTPEONEeHNA, MakCUMaNbHbBIX 1
MUHUMATbHbIX 3HAUEHW BO3MOXHA B Pa3fINUHbIX BPEMEHHbIX LIMKAaX. MOXHO HacTpouTb OT 1 10 4 LUMKNOB, NepUOA0B
3aMMCK JaHHBIX ANA STUX LMKIIOB M KONMYECTBO PErycTpaumin ana Kakaoro 13 LyKoB. Kpome Toro, TenocueTumk
PErUCTPUPYET Takne aBapuiiHble COCTOAHWA, KaK, HanpuMep, NOBPeXAeHVe AaTUMKOB TeMnepaTypbl. DNeKTPOHHaA
cucTema NUTaeTca oT NnTresoi 6atapen (pasmep AA), rapaHTupyioLleii 6ecnepeboiiHyto paboTy B TedeHve He meHee
5 neT unn ABYX NTVeBbIx 6aTapelt (pasmep AA), rapaHTvpytowyx paboTy B TeueHe He meHee 10 NeT, TPy HOPManbHbIX
YCNoBuAX paboTbl. Bce MHTEPENCH, C KOTOPbIMM MOXET PabOTaTb TEMNOCUETUMK, Pa3MELLAIOTCA B OTAENBHOM KOPIyCe,
KOTOPbI MOXHO CHATb 6€3 CPbiBa MNOMObI Ha OCHOBHOM KOpRyce. [111A COXpaHeHA repMETUYHOCTI BCell KOHCTPYKLMM
Aaxe NyCTol KopMyc NHTepdeca fOMmKeH ObiTb NPaBUIbHO YCTaHOBEH.

TennocueTunk UamepaeT HanpsKeHve 6atapen NMOA Harpy3Kow U NMPU €ro CHUKEHNW HUXE JOMNYCTUMOTO 3HauyeHua (3
B) ycTaHaBnMBaeT COOTBETCTBYIOWMIA KOA OLWMOKM, NOCNE CHUKEHUA HAaNPAKEHWA Hike 2,7 B paboTa TennocueTymnka
6nokmnpyetca.

TennocueTynk MoxeT paboTaTb B TpexX pexknmax:
+ KanMbPOBKM C yCTaHOBNEHHOW NepeMbl4KON, TONIbKO B STOM PEXMME MOXHO U3MEHWTH NapamMeTpbl KaMOPOBKA K
METPONOrNYECKOW KOHOUIypaLMm TennocyeTurKa,

TECTMPOBAHWA, 3NEKTPOHVKa pa60TaeT C NOBbIWEHHbIM HOTDE6NEHM€M SHeprun, Co3fasan cneymanbHble CUrHanbl
ANA TeCTMPOBaHNA METPOSIOTNMYECKOro Knacca npeo6paaoBaTeﬂﬂ pacxomda,

OCHOBHOM peKMmMe Mosib3oBaTesa C yMeHbUWeHHbIM PaCXOA0M 3Heprmn 6aTapeV|



4. OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKUN

OCHOBHble TeXHUYeCKme XapakTepucTnKM NpeacTaBneHbl B Tabnuue HxXe, MakCManbHble MOrpelwHOCTN yKasaHbl
KaK 1A KOMMNEeKTHOrO Ten1oCcHeTyKa, Tak U ANnAa OTAENbHbIX M3MEPUTENTIbHbIX KOMMOHEHTOB.

IMpoueHTHOe 3HayeHre norpelHocT MPE ana KOMBMHMPOBAHHOTO TeNNOCYeTYMKa COrnacHo cTaHaapTy PN-EN 1434-
1:2009

ABNAETCA apUPMETNYECKON CYMMOW MOrpeLHOCTEN BCEX KOMMOHEHTOB:

E=+B3+002*q/q+4* A0  /AO).

3Hak npousBoauTens - APATOR POWOGAZ S.A.
. JS90-06 JS90-1,5 JS90-1,5 JS90-2,5
3aBOACKON 3HaK - JS90-1 -NI
-NI -NI -GT-NI -NI
HomuHanbHbIM gvameTp DN - 15 15 15 20 20
MuHUManbHBIN NOTOK 0BbeMa-No3nLMA,
. q am3/4 6 10 15 15 25
3aCTPOWIKM ropu3oHTanbHas H
MuHMManbHbIA NOTOK obbema-
. q am3/4 12 20 30 30 50
NO3NLYIA 3aCTPOVKM BepTUKabHasA V
HomurHanbHbI 06bemMHbIN pacxop q, M3/4 06 1,0 15 15 25
MaKcyManbHbI 06bEMHbIN PACXOA q, M3/4 12 2,0 30 30 5
Mopor 3anycka q, am3/y 25 25 4,5 45 7.5
[nanasoH n3mepenua qp/q 100
- MOHTaXXHOE MONOXeHUe ropusoHTanbHoe H
[lnanasoH namepeHua qp/q‘ 50
- MOHTaXHOe MosoXeHe BepTViKansHoe V
[NorpaHyyHble oWVOKM AOMyCTVMOe
MPE - MOHTa)HOE NoNoXeHue E % E=+(2+002q/q)
ropyu30oHTansHoe H
[1Mana3oH NokasaHuii CYETHOro MexaHu3ma m 10%
3HaueHue aeneHns oam® 1
MakcumanbHoe gonyckaemoe 6ap PS16
6
pabouee fasneHve o 6ap MAP16
HomvHansHoe fasnexvie PN-EN 6ap PN16
1434-
MakcumanbHas noteps AaBnexua
1:2009 6ap AP25
npna,
paHuLbl AranasoHa TemnepaTypb °C Omm = 0,1 °C go Omakc. = 90°C
Knacc yctonumsocTi k nomMexam noToka CorfacHo U0, DO
EN 14154-3:2005 '
Mo3numa MoHTaxa - H,V
MocToAHHas 06paboTka curHana umn/am’ 90 | 50 | 40 | 40 32
O6paTHbIN NOTOK - HeT
Knacc ToyHocTv no PN-EN 1434-1:2009,
- Knacc 2 (3]
MOHTaxxHOe nonoxeHue H (V)
[nameTp pe3bbbl BogOMEPa G G3/4 G3/4 G3/4 G1 GI
[invHa cyetumka L MM 110 110 110 130 130
OTHOCHTENbHARA BNAKHOCTL % <100




Knumatnueckne
Ycnosua okpyatoLein cpefpl
Knacc A

PaboTa B 3aMKHYTOM NpOCTpaHCTBe [lnanasoH pabourix Temnepartyp:
oT501090°C
- HU3KMiA YPOBEHb BIaXKHOCTN

- HOPMaTbHbIN YPOBEHb 3MEKTPUYECKOTO U 3NEKTPOMArHUTHOTO
BO3/eNCTBMA
- HU3KWIA YPOBeHb MexaHn4eCcKkoro BOBQEV\CTBMH

MexaHuueckue

Klasa M1

ONeKTpOMarHuTHble

Klasa E1

EHPKTDHHF‘U—- W1 BbYMCIIUTEND

3Hak npownssognTena -

APATOR POWOGAZ S.A.

EAvHULA U3MepeHNA SHeprum, Ha Bbibop -

[, kBT, Tkan,

Tun gucnnes -

YKK-auenneit 7 umdp, soic. 7 Mm

TN KpenneHua BolYNCNTENA C BOAHOW YacTbio -

Bpatyatoweeca - yron nosoporta 0 - 360°

aﬂeKTpOHMKa AaT4yrKa -

VIHTErp1pOBaHa C 3NeKTPOHMKOM BbIUMCIUTENS

M3meHeHwe nokasaHuit -

OﬂMHapHaﬂ KHOMKa

ﬂOﬂOHHV\TE‘ﬂbe\E mMoaynn -

KoMMmyHwKaLmoHHsle Mogynu: M-Bus, Wireless M-Bus, USB,

MOAyNM Ans 4 BXOAOB 1 1 - MNYNbCHOTO BbIXOAA

IpaHuLbl AnanasoHa Temnepatypel cornacHo °C 0,,=1°Co, =105°C
PN-EN
TpaHWLibl AvianasoHa pasHULb! 1434~ o 1O, =3°CAO, = 104°C
Temnepatyp 12000
MpepenbHble owmnbkm aonyctumoe MPE % E =05+ A0  /A0)
Jlatumku Temnepatypbl - PT 500
MuTaHne - Jntnesan Gatapes 3,6 B; muHumym 2,1 Ah size AA, U =3B
Bpems paboTsl batapen net 5+1 vam 10+1 (B 3aBUCMMOCTU OT UCMONHEHMA TeNNOCYETYMNKA)
Crenenb 3awmTol IEC-529 P - IP54
TemnepaTypa okpyatoLLein cpebl t, °C 0157055
OTHOCWTeNbHaA BNaXHOCTb W % <90
[abapuTHble pasmepsl MM 70x75x80
Bec Kr 035

CKOpOCTb nocnefosarten bHO nepepauu,

Baud 300, 600,1200,2400,4800,9600
HacTpaviBaemas
butel ctona — 1
BuUTbI AaHHbIX - 8
YeTHocTb - Even, Odd, None
[NoTpebnsaembiii TOK B OCHOBHOM paboyem
HA ~25/~100

pexunme/s TeCTOBOM pexume

3Hak npowvsoauTens — APATOR POWOGAZ S.A
Pe3unctop TepmoTeTpuyeckuii - Pt 500 (TOPE42)
Cnocob coeanHeHuA C BbluMcnTeNneM - cnaviBaHvie




TemnepaTypHblit AvanasoH °C 6 =0°CO_ =105°C

min max

[lnanasoH pasHuLbl Temnepatyp °C 0,,=3°CO, ., =104°C
MakcrmansHoe paboyee gasneHve Mra 16
MakcmManbHbI M3MepUTENbHbIN TOK MA 5
Matepuan 3almTsl faTumnka - Cranb 1H18N9
MaTepuran HapyKHOW 3aWuTbl - Be3 HapyXHOW 3aLnThI
MpeaenbHble oLWNOKN

E % E =+(05+3*A0__ /1O)
ponyctmoe MPE ' ' m
ﬂpmcoeuwHwTeanbm nposoa - CNVpanbHbI, NOAMYPETaHoBas 130aALMS, 2x0,25 MM?, AnvHa 2m
labapuTHble pasmepsl MM 70x 75 x 80
Bec Kr 035

5.BUAbI AAHHDbIX

M3mepﬂervlb|e M paccynTbiBaeMble aHHbIE MOXHO pa3fennTb Ha rpynmnbl:

Tekylme AaHHble, onpeaenaemble Kaxable 8 cekyHz (Kpome TemnepaTtyp B OCHOBHOM pexiume paboTbl),

AaHHble 3a Nepuod ycpeaHeHua (yCTaHaBJ‘MBaeMbIV\ nonb3oBaTtenem), OTO6pa>KaeMb\e B rpynne CepBmCHbIX aHHbIX,

APXMBHbIE JaHHbIE B MAaKCMYM 4 HacTpanBaeMblx NMosib30BaTesiem LMKNIax,

KOHOUIypaLWOHHble (CEPBUCHBIE) AaHHble, KOTOpble B YacTW, HE KacaloWencs MeTPONornn Takke MOryT ObiTb
YCTaHOBJIEHbI MOSIb30BaTENEM,

TeCToBble aHHble, 0T06pa>+<aerv1b|e B pexnme TeCTpoBaHmA.
Cnocobbl CUMTbIBaHVA [aHHbIX OMMCaHbl B YacTW, Kacatowlencs SKCMayaTaumm TennocyeTymKa. Huxe onwucoiBaetcs,
Kaknm o6pa30M cnefyeT NoHMMaTb M MHTEPNPETUPOBATb U3MePAEMbIE BENNYMHDI.

5.1. AKTyanbHble flaHHble

310 [aHHble, NONy4YeHHble B pe3ynbraTe m3mepeanZ 1 pacyeToB, OCYLeCTBNAEMbIX Ha OCHOBE TEeKYLINX MSMEpeHMVI,
otn AaHHble obHoBAATCA Kaxkable BOCeMb CeKyH[ (KpOMe 3Ha4yeHuA TemnepaTypbl, KOTopas B C/ly4ae BO3HVNKHOBEHNA
NOTOKa OOHOBNAIOTCA Kax/ble WeCTHaALUaTb CeKyHA) 1 Npu OTOOPaKeHUN PacCMaTPUBAIOTCA Kak OCHOBHbIE AaHHbIE.
VcknioueHrem ABAAIOTCA Yachl peanbHOro BpemMeHun u MeTpOJ‘\OI’\/I\-IECKMI;I TeCT, KOTOPble XOTA U OBOHOBMAIOTCA Takke
4acTo, PaCCMaTPUBAKOTCA KaK CePBUCHbIE IaHHbIE.

5.1.1. MoTpe6neHne Tenna

ﬂOTpe6ﬂEHV]e Tensa PacCynTbIBALTCA TaK, Kak OMMCaHO B MyHKTe 3 onucanue B OLlHOI7I 13 TPpEX eAnHNL U3ImepeHna
SHeprnn, To ectb: TIK, KBT nnv Tkan (6e3 otobpaxeHns eAnMHUL M3MepeHns Ha avcnnee). Monb3osaTent AoskeH
Bbl6paTb eanHNLbI U3SMepPeHna Ha 3Tane 3akasa, NoToMy YTo nocne I'IJ'IOM6\/IpOBaHVIF| N3MEHEHNA HEBO3MOMHbI. Peec‘rp
pacxofa Tenna umeet annHy 11 AecATUYHBIX Ldp, Npryem yeTbipe Uidpbl O HaUMEHbLIEM 3HaUeH 0TObPaxaloTCA
B rpynne TeCToBbIX AaHHbIX.

5.1.2. 06bem BoAbI

Obbem BoAbl HAYMCNAETCA MyTem CYMMMPOBAHWA ManeHbKyx 403 obbema B pacyete Ha OfMH 0OOPOT KpbiibyaTKu
pacxofoMepa. M3mepeHrie 0OOPOTOB BLIMOSIHAETCA C TOYHOCTbIO A0 ¥4 00OpPOTa, HO WCMONb3yeTCA TOMbKO And
onpefeneHna  HanpasneHusa BpalleHuaA. CyMMI/IpOBaHVIe obbema OCyUeCTB/IAeTCA TOMbKO B Cjlydae MNOJIHOro
000pOoTa B NPaBWIbHOM HanpasfeHnn. 3HadeHrie 0bopoTa B M M3MEHAETCA B 3aBMCUMOCTM OT Tekyllel CKOpOCTH
BpallleHns, KoTopad, B CBOIO ovepeb, OnpeaenaeTca nytem UsMepeHna BpemeHn mexay odyepeHbiMn O60pOTaMVI,
KaﬂM6pOBKa pacxofoMepa 3akio4aeTcs B OMbITHOM OnpeaeneHnn 3Ha4eHnsA O60pOTa B XapakKTepHbIX TOYKaxX KpVIBO\;I
NOrpeLIHOCTY PacxofoMepa W BBEAEHUN ero B NamATb MEKTPOHHON cUCTeMbl. Takim 06pa3omM nonyyaeTca ninockas



XapaKTepyWCTVIKa 3TOM KPVBOW BO BCEM AManasoHe Pacxoda A1A Kax/aoro npeobpasosatens. [na peanbHbiX NOTOKOB
6onblue MakCMMarnbHOro ¥ MeHblle MPUMEPHO MOSIOBUHBI MVHMMANBHOTO, 3HaueHVie 060pOoTa yxe He MeHAeTcs,
KanmbposKa yxe He paboTaeT. Obbem 0TOOPaKaeTCa B BUAEe Cemyt Ldp C TOUHOCTbIO A0 T Am® (nuTpa). Ana nposeaeHna
ObICTPBIX METPONOTMYECKMX TECTOB TEMNOCUETUMK MOXHO BBECTM B TECTOBbIN PEXMM PabOTbl W BKIIOUMTL ObICTPbIV
VIMMYNbCHBIN BbIXOZ B COOTBETCTBUM C TabNMLIEN TeXHUUYECKIX XapaKTeprCTUK. B TeCTOBOM pexiiMe paboTsl 3anycKaeTca
JOMONHUTENBHBIN PEECTP CUMYNMPOBAHHOTO 0ObEMa, CM. OMMCaHIe TECTOBOTO PEXMMa.

5.1.3. Temnepatypbl nogaun n BO3BpaTa, pasHnua Temneparyp

TemnepaTypbl ONpeaenaTca nyTem vM3MepeHus COnpoTvBieHns aaTtumka Pt500. B peectpe onepatvBHOM MamATn
XPAHATCA 3HaUYEHWA TemMnepaTypbl NoAaum 1 BO3BPaTa TEMNOHOCUTENA, @ TakxKe pacCUMTbiBaeMan pasHuLia Temnepatyp.
Kaxpana Temnepatypa onpepensetca ¢ TouHocTbio 0.001 °C Ho oTobpaxaetca ¢ warom 0.01 °C, a K ycTponcTBam
[MNCTaHLMOHHOTO CUMTBIBaHMA NepeaaeTca ¢ ToYHoCTbio 0.1 °C.

B cnyuae noBpexaeHus, nm Npu NpesbIeHn Arana3oHa Kakoro-n1bo 13 AaTUMKOB TeMnepaTypbl, CUrHanv3npyeTca
aBapuiHaA CUTyaumna nyTem Bblaymn COOTBETCTBYIOLIEro KOAA OWMOKK, KPOME TOro, B MEHIO A JaHHOW TemnepaTypbl
Ha Avicnnee HauyHeT MUraTb CMMBON G U COOTBETCTBYIOLLEE 3HaYeHMe. B Cnyyae KOPOTKOro 3amMblKkaHMA BXOLOB aTUMKOB
UM TemnepaTypbl HUxXe AnanasoHa otobpaxaetca 3HadeHvie 0.00 °C, a Npy pasmblkaHWM UKW TemnepaTypbl Bbille
AVanasoHa n3mepeHna oTobpaxaeTtca 3HaueHre 999.99 °C. AHanornyHble 3HaYeH1A NPUHYMAOT CPEAHVe TeMnepaTypbl,
onpefensemble B X0fe OWMOKN 13MepeHnsa TemnepaTypbl. [ins oberix BO3MOXHOCTEN, 3HaUeHWE Pa3HOCTY TemnepaTyp
cocTasnaeT 999.99 °C v Takxe CUrHanM3MpPyeTCcA MUTAIOWMM CUMBONIOM OLWIMGOKM. B Takux CUTyaumax K yCTPOWCTBaM
AMCTaHUMOHHOIO CUMTBIBAHVIA NepeaeTcs 3HaUeHve Kak B Xoae oWnoKM 1 npuHmnmaetcsa 999.9°C nnm 000.0°C.

5.1.4. MowHOCTb 1 pacxop

TeKyLLMI PacXof ONpeaenfeTca nyTem 3MepeHns ANUTeNbHOCTU OfHOrO 060POTa KPbIbUaTKM pacxogomepa. MonydeHa
TOUHOCTb PacyeTa pacxofa Ha ypoBHe Hiixe 4%. B cyuae 0bHapykeHUa OTCYTCTBIA XOTA Obl /4 060pOTa B TeyeHe 8
CeKyHA NPOVCXOAMT OBHYNeHVe NoKa3aHWiA pacxofa. Ha NpakTyvike 3TO COOTBETCTBYET Pacxofy NPYMEPHO BABOE MeHbLUE
BENNYMHbBI MUHMMAaNbHOIO pacxoa, HO 6onbliero nopora 3anycka Ana 4aHHoro tmna pacxodomepa. TeKyu.laﬂ MOLWHOCTb
onpefenaeTca Kak Npon3BeaeHyie TeKyLLero pacxoia 1 MeTPONOrMyecKkoro Tecta (OnmncaHHoro B pasaene 6.1.).

5.1.5. UmnynbcHble BXoAbl

TennocueTunk nossonset NOAKMIOYATE A0 YeTblpeX AOMONHNTEbHbIX yCTpOMCTB C COBCTBEHHBIMU nMnynbcatopamu.
Monb3oBaTenb MOXET HacTPOWTb BXOAbl Kak OObeMHble (BOAOCUETUMKM) WM Kak cyeTymkin sHeprum. Cyuectsyet
BO3MOXHOCTb [leakTVBaLuy NI0OOro Bxofa MyTem YCTaHOBKM HYNEeBOTO 3HaYeHWA WMMYIbCHOM MOCTOAHHOR. B
cnydae, ecnin BXO[ He aKTMBeH, COCTOAHME CYeTUMKa O/14 3TOro BXoAa MponyckaeTca npu OTO6pa>KeHVIM Ha gucnnee
1 He nepepfaeTca B pamke M-Bus. [lonyckaloTca TONbKO CUMHabl HU3KOW YacTOTbl, OAHAKO MO CMeLvanbHOMYy 3akasy
MOryT 6biTb pa3paboTaHbl UHTEPdENCH NI0BOrO TUMa, KOHBEPTUPYIOLNE CUMHASBI Ha COOTBETCTBYIOLIME VMMYSIbCI.
Pa3peluaeTca NpumeHeHe VHTEPGEICOB UCKMIOUMTENBHO NMPOV3BOACTBA KOMMaHMK Apator-Powogaz, rapaHTvpyIoLmx
HaOEeXHYI0 3aLlnTy NMMYNbCHbIX BXOA4OB OT T0ObIX MOMEX.

5.1.6. Kogbl olumn60K

Bo BpemaA npasunbHOM PaboThl (Kog ownbKy = 0) peecTp He 0TobPaKaeTcs, NoABNEHME OWWOKM Bbi3biIBAET MUTaHMe

amsona /N n oTObpaXKkeHVie KOAa OWWOKM B MEHIO OCHOBHbIX AaHHbIX. CUIHANM3MPYIOTCA aBapuiHble CUTYaLum

V3MepHTENbHOI CUCTeMbl. PaclumdpoBKa KofoB:

+ B TeyeHue 42 4acoB HET MMMYNbCOB OT BogocyeTumka U AT >10°C, oba napametpa (42 uyaca n10°C) moryT 6biTb
3MeHeHbl Mosb3oBaTenem,

4 - HeMCNpPaBeH AaTuvK TemnepaTypbl 06paTHOro TPYOONPOBOAA WM TeMnepaTypa BHe Avana3oHa U3MepeHs,

8 - HeMcnpaBeH AaTuunK TemnepaTypbl NoAatoLLero TpybonpoBoaa v Temneparypa BHe AranasoHa U3MepeHs,
16 - 3aMeHeHbl JaTuMKK1 TemnepaTypbl UNu oTpuLaTeNbHas pasHuLia Temneparyp, olWnbKa curHanusunpyeTtca eciu |AT|
> 0.3°C 1 pervicTpupyeTca B apxXuBHbIX AaHHbIX eCi |AT| > 3HaueHWe HeuyBCTBUTENbHOCTI PasHULbI TeMnepaTyp,

32 - NpeBbllEeH MaKCUMabHbBIA PaCcXOf PacCUMTaHHbIv Kak cpefHan ¢ nepunogom Cl,
64 - BO3HVIK/a Npobnema C 3anucbio G3L-NamATY - NaMATb NOBPeX/eHa,



+ 128 - HanpaxeHve 6atapeu HKe MVHUMaNbHOrO 3HaueHus (3.0 B, GMOKMpyeTCcA 3anncb apXMBHBIX AaHHbIX B
SHEProHe3aBMCKIMYIO NaMATh, B TeueHvie 60 JHel 1Ay nocse 3aBeplieHna OTONMUTENbHOrO Ce30Ha, C1eayeT 3aMeHUTb
6aTapeto).

Kombl MoryT aobasnatecs, Hanpumvep ,Er 12" - 06a fatuvika nospexaeHsl. CHPOC OWMOOK NPOUCXOANT aBTOMATUYECKH
NoC/e yCTpaHeHA NPUUKHbL, NPUYEM Jake OAHOKPATHOE COObLLeHVe 00 OLUMOKe BYAET COXPAHEHO B aPXMBHBIX AAHHbIX.
YBeNMUEHVE CUETUVKA BPEMEHN HEMPaBUIbHOM PaboTbl MPOMCXOAWT TOMbKO TOrAa, KOTAa OWMOKa MPOAOMKaeTcs
Lenbii yac. CyllecTsyeT cnewmanbHbi apxmMB aBapUnHBIX CUTYaLWiA, ONMCaHe KOTOPOro MPVUBOAUTCA B AaNbHENLIEM.
ObHapyxmBaeTca owWwwmbKa Mpy MNOBPEXAEHWUM COLEPKMMOrO PeecTpa pacxofa Temnia B OnepaTviBHOW NamATH
npoueccopa. B Takol cuTyaumnn aaHHble CHOBa 3arpyaloTca BO Gnel-namaTb. B ciydae, ecin 3arpy3ka He BO3MOXKHa
13-33 NOBPEXAEHNA Gneww-NamaT WK B Cydae, KOraa HanpsxeHue akKyMylaTopa CTaHOBUTCA CAMLIKOM HU3KMUM
(Hvke 2,8B) NOABKTCA COOTBETCTBYIOLIEE COODLLEHWE, @ TEMNOCUETUVK NePecTaeT U3MEePATH.

Error Lou BAt

nospexaeHne Onaw CIIMWKOM HUM3KOE HanpaxeHune 6aTapel;lKM

5.1.7. PeanbHoe Bpemsa

[laHHble, CBA3aHHblE C YacamK peanbHOro BpPemeHW OOHOBAAIOTCA KaxAyld CEKyHAy, HO MNpu OTobpaxeHun
PacCMaTpmrBatOTCA Kak CepBUCHbIE [aHHbIe. otn napameTpbl MOryT OblTb M3MEHEHbBI MOJb30BATENEM. KaneH/J.apb
ABTOMATNYECKM YUYNTbIBAET M3MEHEeHNEe BPEMEHM C NIETHEro Ha 3VMMHee U HaO60pOT B COOTBETCTBMM C Mpasuiamu,
nencteylolmmn B Monblue. CyllecTsyeT BO3MOXHOCTb OTKIOUEHVA aBTOMATUYECKOrO M3MEeHeHWA BpemeHn. Yackl
6a3npyioTcA Ha CTaHAapPTHOM KBapue 32768 [, TOUHOCTb KOTOPOro 3aBUCKT OT TemrepaTypbl OKPY»alollein Cpeapl.
B cBA3M C Tem, uTo TeNnocUeTunK PaboTaeT B YCNOBKAX NePEMEHHOM TemnepaTypbl, Aaxe A0 90°C, uachl Takxe MoryT
NOKa3blBaTb JOBO/bHO 6OMbLIYI0 OLUMOKY, JaxKe [0 HECKOMbKMX MVHYT B MECAL.

Bpema paboTbl 1 Bpema paboTbl C OLMOKOW YUMTBIBAIOTCA B Yacax. Bpema paboTbl ¢ OLUMOKON YBENMUMBAETCA TONBKO
TOraa, KOrAa oLnbKa NPOACMIKAETCA NOMHbBIA Yac.

5.2. [laHHble Kann6poBKu, KOHGUrypauum n cepsmca

3TV AaHHble AeNATCA Ha [aHHble BAVALLME Ha TOYHOCTb M3MEPEHUIA TENIOCYETYMKA W AaHHble ANA KOHOWIypaLumm
SKCnNyaTayMoHHbIX ¢yHKL\Ml7\. Hawnbonee BaxHble napameTpbl MOXHO CHUTbIBaTL C KK-gncnnen (cm. onmcaHve pa6OTbl),
OCTanbHble flaHHbIe AOCTYMNHbI TOJIbKO Yepes3 nocnefoBaTesibHyto nepenayvy (CM. OonuncaHve CBA3n CO CLIGTLIMKOM).

5.2.1. [laHHble Kann6poBKM 1 KOHGUTrypauum Ansa meTposaornn

Ha atane NpPon3BOACTBa, Nepe 3aKkpblTMeM Kopnyca 1 neped npuknensaHnem ﬂﬂOM6MpmeMX Hakneek Nnpon3soanTca
KannbpoBKa 1 HAaCTPOWIKa NapamMeTPOB, OTBEUAIOLLMX 33 METPONOrMUeCKme CBOMCTBA TennocyeTumnKa. Ana 3ol rpynnbl
JaHHbIX NpefHasHayeHa OTAENEeHHaA OT OCTafbHOWM YacTU AaHHbIX 06MacTb G3W-NamATh, NPOrpammypoBaHne
OCyLIeCTBNACTCA C MOMOLLbIO NMPOU3BOACTBEHHOTO MpOorpammHoro obecneueHus. Mocne npolecca NPOU3BOACTBA
nonb3oBsateslb He MMeeT AOCTYMNa K 3TUM AaHHbIM.

5.2.2. [laHHble KOH}Urypauun ans nonbsosarens

KOHd)VIF)/paLLVIOHHb\e AaHHble — 3TO AaHHble, KOTOPbIE NOMb30BaTe/lb MOXET HaCTpamnBaTb CaMOCTOATE/IbHO, HO TOMbKO C

MOMOLLbIO CEPBMCHOTO MPOrpaMmHoro obecnevenns ElfSerwis.

BoT cnncok atnx LaHHbIX, BMeCTe C O6bﬂCHeHVIeM, KaK X MOHMMAaTb (B CKOOKax [aHbl 3aBOACKNME HaCTpOI;IKM):

+ NepvoA AnA pacuyeTa CPeAHX, OAHOBPEMEHHO Nepuro perucTpaumn uvkna 1 (15-1440 MUHYT — 3aBOACKanA YCTaHOBKa
60), 3Ha4eHUI PACXOAa, MOLLHOCTU 1 TeMMepaTypbl, @ TakKe AA COXPaHEHNA COCTOAHMI PeecTpoB NoTpebneHws, B
TOM Yucne Tenna, n3 OﬂepaTVIBHOI?\ namATK, Npoueccopa B 3HEProHesaBnCMYto d)ﬂeLLI»ﬂaMﬂTb, MaKCMMarbHble ¥
MVHUMasbHblE 3HAaYEHNA ONPedenAaeTca MMeHHO 13 CpeaHNX,

+ nepvoa pernctpauun umnkna 2 (60-1440 MUHYT -M3roToBUTENEM YCTaHOBIEHA MaKCMMabHaA BenymnHa 1440 MUHYT



w1 cyTkm),

3HaueHVie MYUHIMaNbHOM Pa3HOCTY TemnepaTyp Ana onpeaeneHna owmnokm 2 (10 °C), cM. onmcaHme KOAOB OLWMGOOK,

BpEMA AN ONpeaeneHnsa oWmnoK 2 (42 ), MICUMCIAEMOE B Yacax, CM. ONCaHne KOA0B OLWMOOK,

HOMep K/1eHTa/NoNb30BaTeNA, BOCbMULIMPPOBOM MAEHTUMKALIMOHHBIN HOMEP (HacTparBaeTcA nonb3osaTenem) - no
YMOSYaHWII0 YCTaHOBNEH Kak 3aBOACKON N TennocyeTumka, HoMep 1Crosb3yeTca AnA BTOPUUHON agpecaumnn M-Bus,

MOCTOAHHBIE UMMYSIbCA AOMOMHUTENbBHBIX UMMYNbCHBIX BXOA0B (1 AM3/MMNYNBbC), eAVHNMLbE M3MEPEHMA Ha BbIOOP,
AM3/UMAYALC WK UMMYNbC/KBT, AOMYCKaeTCA TOMbKO UMMyNbcaTopbl ¢ yacTotor 0,5 I, AnA Bonee BbICOKKX YacToT
HEOOXOAMMO 3aKa3aTb CreLvanbHbI nHTepdelic,

HaCTPOViKa apx1Ba PerncTpaLmm AaHHbIX (CM. OnmcaHme apxXnBHbBIX AaHHBIX), MOXKHO BbIOPaTh OT 110 4 YaCOBbIX LIMK/IOB,
B KOTOPbIX OYAET NPOU3BOANTLCA PETUCTPALIMA, MOXHO ONPEAENNTL KONMUECTBO TPeOyeMbIX PErVCTPALIMI AN Kaxaoro
113 LIMKNOB C €iNHCTBEHHbIM OrPaHMyYeHrem No pasmepy 0bnact Gprew-namAaTy, NpeaHasHauYeHHo ANA apxmBa,
napameTpbl NoCnefoBaTeNbHOM Nepedaun fAaHHbIx (2400 baud, parity Even),

cetesol Homep M-BUS (01),

BPEMA 3anmcu MeCAYHbIX JaHHbIX, Lk 3 (01 - onvcaHye apxvBHbIX AaHHbIX),

[IeHb 3aNMCU MeCAYHbIX AaHHbIX, UMK 3 (01 onvcaHvie apxvBHbIX AaHHbBIX),

MecAL 3anucu rofoBbix AaHHbIX, UMK 4 (01 onvcaHvie apxvBHbIX AaHHbBIX),

HaCTPOWIKa PaboTbl UMMYSIbCHOTO BBIXOAA, BO3MOXHBIE BapHaHTb:

« ObICTPbIN TECTOBBIN BbIXOA UMMN./00.,

« BbICTPBIN BLIXO MMM./N C MOCTOSHHOW 3aBUCALLIEN OT KOHCTPYKUMM IaTYMKa Pacxopa,

+ 3HaueHvie umnynbca pasHoe 1,0.1 unn 10-KpaTHOMY HaUMEHbLLIEMY BO3MOMXHOMY 3HAUEHIIO Ternna, 0TobpaxaemMomy
Ha KK-gucnnee,

HEaKTVBHbIN BbIXO[.

5.3. ApxuBHbIe flaHHble
ApXvBMPOBaHVE [aHHbIX TemnoCYeTUnKa NOMHOCTBbIO HACcTPavBaeTCA Mosb3osaTefiemM C MOMOLLbO NPOrPamMMHOrO
obecneyerna ElfSerwis (nogpobHO OnMcaHo B APYrom [OKymeHTe). [1o/b30oBaTeNlb MOXET HacTpoWTb OT 1 o 4
BPEMEHHbIX LIVIKIIOB PErCTpaLmMm AaHHbIX, BbIOVPAA Ana KaXKAoro 13 3TUX UMKNOB KONMYECTBO PerncTpaumii. YcTaHoBKa
HynA O3HauaeT, YTo [AaHHbIM LUMKN ABNAETCA HeaKTVBHbIM. [porpamma PC nocne Bbi3oBa GyHKUMM HACTPOWKK apxuBa
oTobpaxaeT 6a30Byt0 KOHGUrypaLMio KONMYeCTBa perncTpauwit. lNlocne BBoAa 0XMAaEMOro KONMMYeCcTBa perncTpaLmit
[NA AaHHOTO LMKNa aBTOMATUYECKM MPOVICXOAWT KOPPEKLUMA KOMMYECTBA BO3MOXHBIX PerncTpauuin Ana HU3LWKX
LMKIIOB, UTO CBA3AHO C TeM, YTO 0611acTb Gnew-namaTy, NpeaHasHaueHHan AN apxunBa, ABNAETCA NOCTOAHHON. Linknbi 1
1 2 UMEIOT YCTaHaBNVBaeMbl Nosb3oBaTenem nNepuos perncTpaumnm CUUCnaemblii B MHyTax ot 15/60 1o 1440 (24).
LIMKnbl 3 1 4 KOHCTPYKTUBHO ONpeAeneHbl Kak MecAuHblit 1 rogosoi. MpovissogvTenem yctaHaeMBaeTca cneayioLan
6a30BanA KOHGUrypauns apxmea:

LKA = OTCYTCTBUE pernctpaumny,

UMK 2 = 244 - 147 perncTtpauuit,

umKn 3 = meca - 60 perncTpaumn,

umMkn 4 =roa - 12 perncrpaumn.
CoxpaHeHue BbIGpaHHON KOHGUIrypaLuu apxea Bbi3biBaeT yaaneHue Bcei 06n1acTv NamATY, NpeaHasHaueHHoM Ana
perncTpaumm, eciin B MOMEHT COXpaHeHUs 0TOOPaxaloTCA PerucTpaLmm rpynnel 2 Uav 3 oTobpakeHve npepbiBaeTcs,
KK-aucnnein sepHeTca B rpynny 1 OCHOBHbIX AaHHbIX. 3annCK AaHHbIX, COXPaHEHHbIX B LIMKNe 1 B CPaBHEHNM C JaHHbIMK
LMKNa 2, OTIMYAIOTCA HanWuvieM CpefHUX AaHHbIX 33 Nepuof, 3anmcy AaHHbIX COXPaHAeMble B LMKNax 3 1 4 ABNAIOTCA
Takvmm xe. Cneaytolime NyHKTbl ONUCaHUA NPEACTABAAIT CTPYKTYPY STUX 3anucelt AaHHbIX.
3anvchb AaHHbIX B LWIKNax 3 1 4 OCYLLECTBAACTCA B ieHb 1 Yac, YCTaHOBNEHHbI NOMb30BaTeNeM. 3anmncu unkna 4, 7o ectb
rofl0BOro, NPOBOAATCA B MECALL, YCTAHOB/EHHbIM NOJb30OBaTENEM.
TennocyeTuvkn elf ¥MelT Kpome TOro, apXvB aBapuWiMHbIX COCTOAHWI, B KOTOPOM B MOMEHT MOSBMEHWA WM
NCHE3HOBEHWA aBAPUINHOIO COCTOAHMA COXPAHAETCA OMMCAHHAA HKE 3annCh [aHHbIX.

-10-



5.3.1.3anucb yukna 1

Homep 3anwucy - upeHtudmkauma AMR 4
fon 1
Yac v MuHyTa 2
AT 1
Mecau 1
Tenno 4
Obbem 4
Bpemsa paboTtbl 4
Bpemsa paboTbl ¢ owmbKon 4
[lononHWTeNbHbIN MMNYABbCHLIN BXOA 1 10
JlononHWTEeNbHbIN MMNYNbCHBIN BXOA 2 10
[lononHWTeNbHbIN MMNYNbCHBIN BXOA 3 10
[lononHWTENbHbIN MMNYNbCHBIN BXOA 4 10
CpefHAA MOLLHOCTb 3a Nepuof LMKna. 2
CpefiHWii NOTOK 3a Neproa UMKna. 2
TemnepaTtypa NUTaHVA CPEAHAA 3a NePVOoA LUMKNa. 2
TemnepaTypa 0OpaTHOro NOTOKa CPEAHAA 33 NEPUOA LMKNa. 2
CRC BblweyKasaHHbIX JaHHbIX 1
BCero 74

5.3.2. 3anucb yukna 2

Tvn pgaHHom

Homep 3anwucy - upeHtudmkaums AMR 4
fon 1
Hac 1 MuHyTa 2
[leHb 1
Mecsu 1
Tenno 4
Obbem 4
Bpems paboTbl 4
Bpems paboTbl € OLWMOKON 4
JlononHWTeNbHbIR MMNYNbCHBIM BXOA 1 10
[lononHWTENbHbIN MMNYNbCHBIN BXOA 2 10
JlononHWTeNbHbIN MMNYNbCHBIN BXOA 3 10
[lononHWTENBHBIN MMAYNLCHBIV BXOA 4 10
CRC BblweyKasaHHbIX JaHHbIX 1
BCero 66




5.3.3. 3anuncb exxeMmecAUYHbIX U eXXerogHbIX LNKIoB

Homep 3anuncy - naentndrkauma AMR 4

fon 1

Yac 1

JeHb 1

Mecsay 1

Tenno 4
Obbvem 4
Bpemsa paboTbl 4
Bpemsa paboTsl ¢ ownbKom 4
JlononHWUTENbHbIN MMMYNbCHBIN BXOA 1 10
JIONOAHNUTENBHbBIN UMNYNBCHBIN BXOA 2 10
JlononHWUTeNbHbBIN MMYNbCHBIN BXOA 3 10
JlonoAHWUTENBHbBIN UMNYNBCHBIN BXOA 4 10
MakcrmanbHaa MOLHOCTb BO BpeMA Livkna. 2
MuHVManbHas MOWHOCTb BO BpeMs LiKNa. 2
MakcumanbHbI pacxod BO BpemMA LMKa. 2
MUHUManbHBbI pacxos BO BPeMaA LMKNa. 2
MakcrmanbHasa Temnepatypa NiTaH1A BO BPEMA LMKNa. 2
MuHVManbHaa TemnepaTtypa NTaHWA BO BPeMA Livkna. 2
MakcrmanbHasa TemMnepatypa BO3BpaTa BO Bpema Lykna. 2
MuHVManbHas TemnepaTtypa BO3BpaTa BO BpemA LMKNa. 2
[aTa v Bpema nocnefoBaTeNlbHOro NOABNEHNA 3TUX KPaNHOCTEN 32
Koa owmnbok 1

CRC BbllweykaszaHHbIX AaHHbIX 1

BCero 114
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5.3.4. 3anncb apxviBa aBapuiiHbIX COCTOAHUN

Homep 3anwucy - upeHtudmkauma AMR 4
fon 1
Yac v MuHyTa 2
AT 1
Mecau 1
Tenno 4
Obbem 4
Bpemsa paboTtbl 4
Bpemsa paboTbl ¢ owmbKon 4
[lononHWTeNbHbIN MMNYABbCHLIN BXOA 1 10
JlononHWTEeNbHbIN MMNYNbCHBIN BXOA 2 10
[lononHWTeNbHbIN MMNYNbCHBIN BXOA 3 10
[lononHWTENbHbIN MMNYNbCHBIN BXOA 4 10
VIHAMBMAYanbHbIA HOMEP OLWNOKK, K KOTOPOW NpuBena 3anmnchb 1
Tun vameHeHns cocToaHuA 1-nonsneHue, 0 - Ncue3HoBEHMe. 1
CRC BbllweyKasaHHbIX JaHHbIX 1
BCero 68

6. OBCNY>XUBAHUE TEMJIOCYETUYUKA, XKK-OUCNNEN

[na obcnyxvBaHyA TennocueTurKa npefHasHadeHa ofHa kHomka u KK-gucrnneit. KHonka viMeeT fge GyHKUWW, B
33BMCVIMOCTV OT MPOAOSKMTENBHOCTU HaXKaTUA KHOMKM BO3MOXHO MepeKioueHre Mexay Cnemyiowmmm SKkpaHamu
B PamMKax OAHOW rpynmnbl MeHI0 (KpaTKoe HaxkaTvie) WK BbIXOA/BXOA U3 rPynMbl MeHio (fonroe Haxatue). B cnydae
HEOoOXOAMMOCTI CUMTBIBAHUA MOKa3aHU ¥ yAaNeHHOW KOHOUrypaLmy HeOOXOAUMO WCMOb30BaTh MPOrpamMMHoe
obecrneueHne, UHTEPOENCH 1 APYTVX WHCTPYMEHTHI Mpeanaraemble komnaHmen Apator-Powogaz 1 noctynatb B
COOTBETCTBUM C [JOKYMEHTALMEV STUX MHCTPYMEHTOB.

OTobpakeHue faHHbIX B TennocyeTuMKax elf opraHr13oBaHo B NATU rpynnax MeHto, COracHo C GyHKLMAM STUX AaHHbBIX:
+ Tekylyve faHHble, rpynna 1:

+ [laHHble MECAYHbIX PerncTpaLmii, rpynna 2,

[laHHble rofloBbIX PerncTpaunii, rpynna 3,

cepBuICHble AaHHble, rpynna 4,

TEeCTOBble [JaHHble, rpynna 5.

[laHHble pervicTpaumi B uvknax 1 v 2, a Takxe pervicTpauui aBapuin MoKHO CUMTaTh TOMbKO Yepe3 KOMMYHIKALIMOHHBIN
nHTepdenc.

=

[p1 noMOLM MOCNefoBaTeNbHBIX KOPOTKUX HaXaTWid BbIOPaTb HYXHbIA HOMep rpynmbl, OyayT oTobpakaTbca

CO00LEHNS.

o e = =]
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[nA n3meHeHMA oToBPaxaemoit rpynmnbl HaXaTb U yAepXVBaTb KHOMKY MPUMEPHO 2 CeKyHAbl, MOKa Ha Aucnnee He
NOABUTCA COOBLLEHVE O HOMEPE TPYNMbl, TOrAa ClefyeT OTRYCTUTb KHOMKY.

CnepnyeT CHOBa yiepXK1BaTb KHOMKY, NMOKa He MOABUTCA NePBON BEIMUYMHDI U3 BbIOPAHHOW rpynmbl.

B rpynnax 1,4 v 5 (akTyanbHble, CEPBUCHbIE 1 TECTOBbIE fJaHHbIE), OTOOPaKEHME OUEPEHbIX 3HAUEHWA MPOUCXOANT
nocne o4epe/iHbIX KOPOTKYX HaxaTHiA.

MNocne nepexopa K OTOOPaKEHWMIO AaHHbIX M3 rpynn 2 1 3 (daHHble perncTpauum), NPOUCXOAUT aBTOMaTUyecKoe
V3MeHeHMe 0TobPaXKaeMblx 3HaUEHUI Kaxble ABe ceKyHabl. CHauana noasuTCA COOBLLEHVE O TOM, KaKOe MaKCUMabHOe
KOMMUYECTBO PErMCTPaLIMA MOXKET ObiTb BbIMOSIHEHHbIX B JaHHOW rpynne. 3To coobLUeHne 0TobpaxaeTca, TONbKO OANH
pa3 cpa3y nocse Bxofa B rpynmbl AaHHbIX.

[ v )

OTobOpaxaeMoe UMCNo cnepyeT K3 KOHGUrypaLum, KOTopyio 3afjaeT nosb3osaTens. B cnydae, ecnv B KOHGUrypaumumn

6yneT ycTaHoseH 0, TO 9TO 03HaUaeT BbIKMIOYEHYE AAHHOW MPYMMbl U3 PErvcTpaLmm.

[lanee aBTomMatyecky no Kpyry byayT oTobpaxaTbCA ouepeHble 3HaYeHWA 3aperycTpYPOBaHHOM 3annucy, Npuyem B
Havane Kaxzaom 3anmcy NoasmuTca coobuieHne, MHGopMUpYLoLLee O TOM, Kakas 3anuch ByaeT oTobpaxaTbCa Ha aucriee
V1 CKOMBKO 3anucelt 6bi10 3apervicTprpoBaHo, Hanprvep.

[ 010-010 ]

oTobpaxaetca 10 pernctpaumns (NocneaHAs B XpOHONOrnyeckom nopaake) 13 10 caenanHHbix.
KopoTKoe HaxaTvie KHOMKM Bbi3biBaeT Nepexof K 0TOOpaxeHuio Cedytolell CoXpaHeHHo 3anucu, GyaeT oTobpaxeH
9KPaH, KaK MoKa3aHo HuxXe:

[ 009-010 ]

9 pernctpaums (MpeanocneaHas B XPOHOMOMYeCKoM nopaake) n3 10-T1 CAenaHHbIX.

B cnydae, ecnv COxpaHeHHas 3anucb ABMAETCA He MPaBWIbHONM (HEBEPHAA KOHTPOMbHAA CymMMa AaHHBIX 3ammcu),
nonepemMeHHO C HOMepOM 3anucy GyaeT oTobpaxaTbcA cooblieHne ob owwbke. MprMep Hxe: nonepemeHHo
BbIBOAATCA COOBLLEHNA O TOM, YTO laHHbIE HEBEPHDI.

T ST

B Cnydae, Korfga odepenHasa perncrpaura npeBbiCUT MakCUMarbHOe KONn4yectso peﬂ/lCTpaL[l/Wl (yCTaHaBJ’IMBaeTCﬂ

nonb3osatenem), OyayT yAaneHbl 4 camble CTapble PervcTpaumn 1 Tofbko OyAeT coxpaHeHa HosaA. B pesynbrate
YMCNO BBINOMHEHHbIX PErUCTPaLMA COKPATUTCA Ha 3, NOC/Ie OYepeHOro COXPaHEeHWA YBENUYMTCA Ha OAVH W TA.
Ecnu ouyepepHoe coxpaHeHme Npou3oiaeT BO BPEMA NPOCMOTPA apx1Ba, OTOOPaXkeHVe AaHHbIX perncTpaumit Gyaet
NPEePBaHO M HauHeTCA C Hauana OT MoKa3a MaKCUMaNbHOTO KOMMUECTBa PerncTpauni Ana AaHHOW rpynmnbl apxvisa.
B cnyuae, koraa B mpoLecce oTobpaxeHUs faHHbiX U3 rpynmbl 2 van 3 ByAeT coxpaHeHa KOHOUrypauva LIMKNOB
perucTpaLmu, otobpaxkeHe npepbisaetca 1 KK-gucnner BepHeTca B rpynmy 1 OCHOBHbBIX AaHHbIX.

Muratowmin cumeon & NPV NPOCMOTPE aKTyanbHbIX AaHHbIX O3Ha4YaeT, YTO CYLLEeCTBYeT Kakas-To ouwmbKa, KO OLMOKM
OT/INYaEeTCA OT HyNA.

B ceoto oyepeab, oroGpameHme CYMBO/1a => 03HAYaEeT, YTO B HACTOALLee Bpems NPOAOIKAETCA NMOTOK B HAaNpPaBneHuu, B
KOTOPOM MPOUCXOANT noacyeT obbema v Tenna.

CvMBON < 03HayaeT, YTo B HacToALlee BpemMsa NPOAONIKAETCA NOTOK B HEMPaBWIIbHOM HanpasneHuUn. B Cny4ae O4eHb
HebOMbLWNX MOTOKOB CHMMBOSbI YKa3blBatoue HanpasneHue 6y£lyT OTO6pa>KaTbCF| nepuoanyeckn noABNATbCA W
ncyesatb.

OTO6pa>K€HVI€ cnMMmBOna /‘osHauaeT, YTO yCTaHOB/IEHa NepemblvKa 11 BO3MOXHbI 3anmncn KaﬂM6pOBKM n KOH¢VIpraLLVIM
TeNnNoCHYeTUYMKa.

B Kaxgom u3 pexvmos pa6OTbI npvMepHoO uepes 3 MWHYTbI MOoCne nocneaHero Haatua KHOMKK KK-gucnnen
BO3BpalllaeTCA B PEXNM OTO6pa>K€HVIF| TeKyLWWX AaHHbIX, a UIMEHHO I'IOTpe6ﬂ€HMﬂ Tenna.
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B npunoxeHuax nomeLLeHbl prcyHKK, AEMOHCTPUPYIOLIME CNocobbl 0bcnyxrBaHna XKK-aucnnes.

MpunoxeHne A MoKasblBaeT MHAMKALMIO BO BpemaA pPaboThl TennocyeTymMka B 6a30BOM peXuMe, KPOMe Toro,
pEerucTpaums HacTpoOeHa Takum 06pasom, YToObI He COXPaHATL MECAUHbIE 1 TOAOBbIE 3aMNCU.

MpunoxeHne B NokasbiBaeT 0TOOPaKEHNE MECAUYHBIX VMW FOA0BbLIX PEMVICTPALMIA, NPY YCIIOBUW, UTO OHU CAENaHb! 1
ABNAIOTCA NPABUIIbHBIMA.

B criyqae, ecsiu mennocdemyuk He Moxem NpasusibHO 3azpy3umsb KOH@PU2YPAUUOHHbIX OAHHBIX UnU OAHHbIX O
nompebneHuu nocsie 3ameHbl 6bamapeu, daneHeliwas paboma mensocyemyuka 6ydem npuocmaxossieHa u

e )

[Mosb308amestto MosILKO 0CMAaemcs 8b138aMb CEPBUCHYIO CITYXKOY.

nossumcs coobweHue

6.1. MeTponornyeckui Tect

3HaueHvie ,TecT’, cooTBeTCTBYeT KonudecTsy Ternna [KIx] Ha 1 m® BOAbI ANA AaHHOW pa3Huubl Temnepatyp. OHO
MCNONb3yeTCA ANA NPOBEPKM PaboThl BblUMCAMTENA. [INA NPOBEPKM CYETUMKA CliedyeT Bbi3BaTb MOKasaHwve TecT, AnA
LlaHHOVI PasHuMLbl TeMnepaTyp, paccynTatb KONM4ecCTso TENNOoBOMN SHeprin ﬂpVIXO,[lHLLle\;ICﬂ Ha 1 m? BOAbl, a 3atem
CPaBHWTb yKa3aHHOE ¥ PacyeTHOE 3HaueHue.

MpaBuna namepeHna Tenna:

Q=V*k*(t1-t2) roe: Q — Tenno
\% — obbem HocuTens
k — TennoBow KO3GGULIMEHT AN BOAbI
t1 — TemnepaTtypa NuTaHWA
2 — Temnepatypa Bo3Bparta

DTanoHHOE 3HaueHue Tenna B pacuete Ha 1 M’ TennoHocuTensa coctasnaeT:  Q=1*k*(t1—t2)

Mpumep:

BxopHble naHHble: t1 =70 C, t2 = 50°C

TennoBoi ko3dOMUMEHT AnA TeNnoCUYeTUVKa Ha NTatoLLEM TPYOONPOBOAE, PAaCCUMTaHHbIN COrnacHo ctaHaapTy PN-
-EN 1434-1:2009 npunoxetrie A k = 4.09105 [MIXK /m* K].

STanoHHoe Tenno

Q, =1%4.09105* (70 - 50) = 81,821[MJ] = 81821 [kJ]
Mpeanonoxmm, 4to TecTMpyembli BolumcanTens nokasan QT = 82000 [k, Toraa owwrbKa BbIUMCIUTENA COCTaBNACT:
E,=[(82000 - 81821)/81821] * 100 % = 0.22 %

lNonyyeHHoe 3HaueHvie oWwWoKN EO CpaBHMBAETCA CO 3HaUEHUAMM NPeAeNbHbIX AOMYCTVMbIX OWMOOK El 13 Tabnmup
TEXHWYECKMX AaHHbIX. ECW Ana faHHOW pasHuubl Temnepatyp Eo< El 3To 3HauwT, YTO CUETYMK NPOW3BOAWT pacueT
KONMuecTsa TemnnoBoM dHEPrnn npasunbHO. MpeAcTaBneHHyio Bbille MPOBEPKY MOXHO NpPoBeCTV B paboTaloLiei
cucTeme M3MEepeHVA TennoBOW 3Heprun, 6e3 BbIKMIoYeHVA TennocyeTynka u 6e3 HeobXOAUMOCTU CHATUA NNOMObI
cueTumka. CYeTYMK OCYLLECTBAAET pacyeTbl ,TECT' MOCNe KaxAoro v3mepeHua Temnepatyp. [na nydwein oueHku
NOrPeLWHOCTN BbIUUCIUTENA PEKOMEHOYETCA PAacCumMTaTb CPEAHEE 3HAUYeHVe M3 HEeCKOSbKMX (Hanpumep, BOCEeMb)
nocneaylowmx MokasaHwin  Tecta  BbIYUCIUTENA, MNOCKOMbKY OTAENbHOE W3MEPEHMe OTATOWEeHO HEeKOTOpOW
CTATUCTUYECKOM GnyKTyaumrel, focTuralowen npumepHo + / - 0.5 % (ana MUHVManbHOM pasHULbI TemnepaTyp).
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7. AMCTAHUNOHHOE CHYUTbIBAHUE AAHHbIX

Tennocyetunku ELF umeloT npucoegntHerne nosgossiolee pabotatb ¢ KOMMYyHUKAUVOHHBIMA MHTepencamn Ans
AVCTaHUMOHHOTO CUNTBIBAHWA M COXPAHEHWsA AaHHbIX. JTO MPUCOEAMHEHME MO3BONAET MOAKIIOUYUTD VMMYNbCHbIE
CUrHanbl K JOMOMHUTENbHBIM UMMYSIbCHBIM BXO[aM, @ TaKXe BbIBECTU reHepupyemble TeMIOCYETUMKOM VMMY/IbChl Ha
OfIMH 13 BbIXOAOB. Pa3pelaeTca MOAKMIoUaTh TOMbKO UHTEPGENCh NPOK3BOACTBA KOMMaHUM Apator-Powogaz, Tk.
OHW rapaHTUPYIOT NPaBuiIbHYI0 PAaboTy C TEMIOCYETUMKOM. [laHHbIE MHTEPOEChI pa3MeLLeHbl B TeniocueTumke 6e3
BMeLaTeNbCTBa B NMOBEPOUHbIE CBOVCTBA, Kak MPEeACTABNEHO Ha PUCyHKax Hike. Heobxoammble ans MOAKMOUeHNs
VHTEPPENCOB Kabenu HeobXOANMO MepeBecTy Yepes COOTBETCTBYIOWME BBOAb [ANA XPAHEHWA 3asBNEHHOM
repMeTMYHOCTI Kopnyca. MOHTaX WHTEP)ENCOB PEKOMEHAYETCA NMOPYUUTb KOMMETEHTHOM CEPBUCHOM Cyxbe, a
NoC/e MOHTaXa U 3amycka OnioMOUpPOBaTh X CEPBUCHON HaKMEKOM.

i

b
)
-
=
|

MpeanaraloTca NposogHble uHTepdencel M-BUS ¢ BO3MOXHOCTBIO MOAKMIOUEHUA [0 UYeTBIPEX AOMOMHMUTENbHBIX
VIMMY/IbCHBIX BXO[OB M OAHOTMO WMMMYNbCHOMO BbBIXOAA, UHTEP(ENCH WMMMYNbCHBIX BBOAOB/BBLIXOAOB C MaKCVMYM
UETbIPBMA AOMONHATENbHBIMM MMIYNBCHbBIMY BXOAAMM 11 OfHUM VMIYNIbCHBIM BBIXOAOM, Pajivo vHTepderic Wireless M-
-Bus 1 USB-nHTepdelic.

UnTepdeiic M-Bus Wyj.lmp.  We. Imp.

M-Bus + 4 nmnynbCHbIX BxOAa + - 4

M-BUS + 2 »mnynbCHbIX BXOA + 1 UMNYbCHbIN BXOA + 1

2
4 MMMYNbCHBIX BXOAa - - 4
3

3 MNYNbCHBIX BXOAA + 1 MMMNYbCHBIN BXOA - 1

Paguo- (Wireless M-Bus) _ _

UsB - -
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7.1. UnTtepdeiicbl nposogHble M-Bus nHTepdeiic uMnynbcHbIX BXOAOB/BbIXO40B

B cyyae KOMMYyHMKaLWMOHHOTO WHTepdeiica M-Bus, cunTbiBaHME [aHHbIX OCYLLECTBAAETCA C MCMOMb30BaHMEM
NPOTOKONa Nepesauv AaHHbIX COrnacHo cTaHgaptam PN-EN 13757-3:2005, PN-EN 1434-3:2009. BCcTpoeHHbIM NpoTokon
[lenaeT BO3MOXKHOW NePBMYHYIO aApecaLmio C MCMOoMNb30BaHVeM 1-6aiiTHOro CETEBOTO afpeca, BTOPUYHYIO aApecaLivio C
CMonb3oBaHnem 8-UnGpoBOro AEHTUdVKATOPa KNeHTa 1 paclUMPeHHYI0 BTOPUYHYIO afpecaLiyio C MCMosb3oBaHNem
3aBOJICKOro HoMepa

Hwike npefcTasnen nepeyeHb JaHHbIX CUUTEIBAEMbIX MO NpoTokony M-BUS:

3aBofCKoN NO TennocyeTunka,
HOMep KNnveHTa/nonb3osatens,

Tekyllan aata,

pacxop Tenna,
06bem 13 Npeobpasosatens pacxoaa,

MOKa3aHWA CYETYMKOB YETHIPEX AOMOMHUTENbHBIX MMMYNbCHBIX BXOAOB (B BMAe obbema Wi 3Hepruv B
[ononHuTenbHoM Tapude nocnegosatensHo ot 140 4). NMPUMEYAHME: 3HaueHre gaHHOro cueTymKa He nepesaeTcs,
€CNn BXOf He aKTUBEH,

TeKyLLlI/H;I pacxof, MOWHOCTb U TeMnepaTtypbl,

KOA OLWNOKY,
Bpema PaboTbl 1 BpeMA paboTbl C OWNGKON.

BO3MOXHO [AWCTaHLUMOHHOE CUMTBIBAHME 3aMMCER PErUCTPUPYEMbBIX [aHHbIX, B COOTBETCTBUM C MyHKTOM 5.3
HaCTOALLEro PYKOBOACTBA. [L1A CUMTBIBAHNMA U COXPAHEHMA NapameTPOB KOHOUIYPALIMM MOXET UCMOMb30BaTbCA TONBKO
nporpamMmHoe obecrederue ElfSerwis. BoamMoxHa AWCTaHLMOHHAs HACTPOWKa NapameTpoB KOHOWIypaLmu, npuyem
UaCTb 113 HUX TPEBYET HANMUKA NEPEMBIUKI BKITIOUYAIOLLEN CEPBUICHBIN PEXMM.

Huxe NpeAcTaBneH nepeyeHb NapameTpOB, KOTOPbIE MOKHO M3MEHUTb NPY YCTAHOBIEHHOW NepemMblUKe:

+ MONHaA MeTpoNornyeckas KoHOUrypaLws, BoI6op T1Na fAaTynka pacxofa v ero Kannbposka,

+ KannbpoBKa BbIUNCIUTENS A8 AATUMKOB TEMMEPATYPbI,

BbIOOP NUTaHMe/BO3BPAT,

Bblbop M[x/KBT/Tkan,

YCTaHOBKa HauanbHOro 3HaueHns (0BHyneHve) cueTymka pacxoaa Tenna,

HeuyBCTBUTENBHOCTb PasHULIb TeMMepaTyp.

[NepeyeHb NapameTpoB, KOTOPblE MOXHO YCTAHOBUTb AUCTaHLMOHHO 6e3 nepemblUKi:

YCTaHOBKa 3HaUEHMIN HauanbHbix (OBHYNEHIE) BCEX UMMYSbCHBIX BXOAOB, BPEMEHW paboThl 1 paboTbl ¢ OWWEKOW, a
TaKe cueTymka obbema,

NMMNYNbCHblE NOCTOAHHbIE BCEX AOMNONHNTENbHbBIX BXOAOB, -

KONMYeCTBEHHaA KOHGUrypaLmna apxMBoB pervctpaumm,
YCTaHOBKa Nepuoa pacueta cpefHvx (UKn 1 pernctpaumnm) 1 neproaa LUnKna 2 pervcTpaummy,

KOHOUIypaLUus MMynbCHOTO BbIXOAA,
napameTpbl 0O6HapyKeHWA oWwKbKKM 2 (OTCYTCTBME NOTOKa NPW BONbLIOY pa3HuMLe TemnepaTyp),

YCTaHOBKa NHAMBMAYaIbHOro HOMeP KnneHTa/nonb3osatens,

HOMEP 11 CKOPOCTb Mepeayy aHHbIX, MOC/IE U3MEHEHA B BLIUMCTIMTENE HEOBXOMAVMO TaKXKe V3MEHNTb B KOMMbIOTEPe
nonb3osatens,
BbIGOP Yaca, AHA, MECALA 1 MECAL B rofly [N1A COXPaHEHNA PerncTpaumm.

MpumeyaHme KacaTeNlbHO YaCTOTbl CYUTbIBAHUA W HACTPOIKN NepeAayn AaHHbIX MO YMONYaHUIO:
Mepenauv faHHbIX M3 Tennocyetynka EIf nprBoaaT Kk yBenmueHmio pacxofa sHeprum Gatapew. BeinonHeHue
3anpoCoB valle, Yem pas B 15 MUHYT, MOXET NPUBECTY K NPEXAeBPEMEHHON pa3paake 6atapen. ITo NpriveyaHve
KacaeTca nepefauvt AaHHbIX C YCTAHOBIEHHOW MO YMONYaHWIO CKOPOCTbIO 2400, B Cllyyae YCTaHOBKM MeHbLUEN
CKOPOCTV YacToTa CUMTHIBAHWA MPONOPLIMOHAIbHO YMeHbLaeTcA. Bo pnaw-namaTi npoLeccopa XpaHuTca
MHGOPMALVA O KONMYECTBE BbIMOSTHEHHBIX Nepefay, KOTopas NO3BOSAET OLEHWUTb CKOPOCTb CUMTBIBAHUA AaHHbBIX
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Npu 3ameHe pa3pskeHHo 6aTapew. B cydae npesbilieHna onpeaeneHHoro Yncna nepesiay 8 npeaycMoTpeHHOM
5 neTHem neprofe paboTbl TennocyeTyunka (UTo cootseTcTyeT NprMepHo 880 000 baiitam nepeaaun U ART ana
CuUnTBIBaHWA NPOTOKONOM M-Bus), NpoV3BOAMTENb HE HECET OTBETCTBEHHOCTM 33 NPEXAEBPEMEHHbIN pa3pas
6aTapew v, Kak CneacTsure, He paboTatollee yCTPOMCTBO. Mo yMONYaHMIO HAaCTPOWKM NapameTpoB nepeaaun:
2400,8,e,1, ceteBon HOMEP 1, HOMEP KNWEHTa COrNacHO 3aBOACKOMY HOMEpY.

7.1.1. Cxema noAknoyeHna nHtepdericos
Ha cnepyrowmyx nnatlcTpaumax nokasaHa nocnefoBateIbHOCTb CUMHaNoOB Ha BMHTOBBIX KneMMax VIHTedee\;ICOB BO
BCEeX AOCTYMHbIX BapvaHTax. B Cnydae VMNynbCHbIX BXOAOB OMMCbIBaeTCA cnocob nogknt4yeHmna 6eCI'IOTeHLLMaﬂbeIX

KOHTaKTOB.
Bepcua 1: M-BUS + 4 umn. Bxoga Bepcus 2: M-BUS + 2 umn. Bxoga + 1 vmn. BbIXo4
M IN4 M IN2 M IN4 M IN3| M-BUS X\ M IN2 M IN1 M-BUS

10 9 s 7 6 5 4 3 2 1 10 9 8 7 6 5 4 3 2 1
—_— — — | e . | — —

M-Bus
Slave

M-Bus

M-Bus
Master

Master |

|L/J||L/J||L/J||L/J|

|L/J||L/J|

DN ot

Bepcua 3: 4 vmn. Bxopa Bepcua 4: 3 vmn. Bxoaa + 1 umn. Bbixoa
M IN4 M IN2 M INT M IN3 NC NC 7 \ M IN2 M INT M IN3 NC NC
#} 9 & 7 & 5 * 3 2 1 10 9 8 6 4 3 2 1

CI e CICaea
S Rl Rl

groe:
- INT,IN2, IN3, IN4 - Knemmbl UIMAYNbCHbIX BXOLO0B,

- M- Knemmbl UMMNYNbCHBIX BXOLOB COEAVHEHHbBIE C Maccov MHTepdeiica,

- M-BUS - Bxoa/Bbix0oa ANA noaknoueHns nuHmnn M-Bus (mocnefoBatenbHOCTb MPOBOAOB ABAAETCA MPOU3BOBHON),
- cumBon TpaH3nctopa NPN-MMNyIbCHbIN BbIXOA,

- NC- He ncnonb30BaTh, He NOAKMIOYEHHbIE B JAHHOW BEPCUM MOLYNA BbIXOAA

7.1.2, TexHnYecKne napameTpbl NHTeppencoB
B Cﬂeﬂy}OLLlEVI Ta6nwue npriBeAeHbl TeXHUYeCKe napameTpbl OTAebHbIX 61oKOB BXOAALLMX B COCTaB VIHTEDd)eI?\Ca.

BCTpoeHHbI B KOPMYC TeNAOCHETUKE, MEXaHUYeCKoe
coefIMHeHVie Yepes 2 3alleku, INeKTpryecKoe
NOAKAOYEHNE Yepes pasbem 2X5 KOHTAKTOB (C Wwarom 2.54
MM)

Kopnyc

Paboyan Temnepatypa oC 0-++455

B cnyuae nHTepdeicos M-Bus, nuTaHve OT N1HWiA
nepenauv

MutaHve
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PerncTpoB nHTepdenca

MakcnmanbHoe HanpsxeHne \% 42
MaKkcnmanbHbI TOK 3arpyxaetca mA 5
yepes nHTepdeinc
HanpskeHve nonaummn kabens \ > 500
MakcumanbHas anvHa Kabens B cetv m < 1000*
MakcrmanbHoe KonmnuecTso B 3aBMCUMOCTI OT JOMYCTUMOW Harpy3Ku
nHTepdecoB B ceTn Ha MCNOMb3yemoro KoHBepTepa
CKopocTb nepeaayv Baud 300, 600, 1200, 2400, 4800, 9600
MakcmManbHbI AvameTp COeAVHUTEBHBbIN
A P coen MM? <15
NpoBOAOB
PexkomeHayembiii nposog M-bus YnTKSY 1x2x1,0 mm
PekomeHayeman MakcumanbHasa YacTtota c 900
cunTbIBaHWA (NA ckopocTn 2400)
60 (nepvio 0OHOBNEHNA PErNCTPOB 3TO BPeMms, B Kakoe
[Nepurog 06HOBNEHNA BHY TPEHHWIX
C mogynb M-Bus oTnpasnaeT 3anpoc Ha TeNNoCYeTUrK O

TeKyllee COCTOsHIE PErvicTpoB)

repkoHa

MakcnmanbHoe HanpsxeHne \% 6
MakcrmanbHbI TOk MA 0,05
HanpskeHwne nonaumnm kabenei V > 500
MakcumanbHas annHa Kabens M 10
MakcrmanbHoe KonmMyecTBo BXO40B . 4(2)
YacToTa Makc. BXOLHOrO MMMymbca Iy 05
[InnTensHOCTb BXOAHOTO UMMy bCa MC 625
Bpemsa nepepbiBa BXOAHOTO UMMy bCa MC 625
MaKc1mManbHbI AvaMeTp COeAVHUTEBHBIN
A b coen MM? <15

NpoBOLOB
ConpoTueneHune Ha BXxode And 3amblkaHna

P e kQ <10
repkoHa
ConpoTueneHne Ha BXOAE /1A OTKPbIBaHMA

p ae i p MO >3

NpOBOAOB

MakcnmanbHoe HanpsxeHne \% 24
MakcumanbHbI TOK MA 10
ManeHve HanpsxeHua Ha onTonape npu | 1
HanpskeHwve nsonaummn kabens > 500
MakcumanbHas anvHa Kabens B cetu M 10
YacTtoTa makc My 64
MuHUManbHas ANUTENBHOCTb VMMYNbCa MC 78
MUHUManbHbIV MHTEPBAN UMIYNbC MC 78
MakcmanbHbI AvameTp COeAVHUTEBHBIN

A P coen MM? <15

B CPefe CUbHO 3arPyXeHHO NOMEeXami PaCCTOAHME MOXeT ObiTb 3HAUMTENBHO COKPALLEHO
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7.1.3. OnucaHmne paboTbl KOMMYHUKaLMOHHOrO HTepdeica M-Bus

MHTepdeic nocne yCTaHOBKM B BbluMcauTene He TpebyeT AOMONHUTENbHOW KOHdWrypaumu. VHTepdeic
pekoMeHayeTCa yCTaHaB/MBaTh B TENIOCHETHNKE Nepes BKNoOYeHeM NTaHna cetn M*BUS, nocne 4yero KOMMyHuKauma
C TennocyYeTYKaMn Cpasy CTaHOBUTCA BO3MOXKHOW.

Tekylume faHHble nepedasaemble No NpoTokony M-Bus kewmpytotca B nHTepderice. CuntbiBaHne TeKYLMX AaHHbIX C
TenNoCHeTYMKa NPOUCXOANT, KOoraa MHTep(beVIC YCTaHOBNEH B TEMIOCHETYMKE 1 NPOKM3OLWNO BKIOYEHNE NTaHNA OT
cetn M-Bus, a BO Bpemsa HOpManbHOM paboTbl — MO UCTeUeHNUM 1 MUHYTBI C MOMEHTa NpeablayLiero 3anpoca. B cnyJae,
CUNTBIBAHNA/COXPaHEHNA KOHOUIYPaLMK CBA3b OCYLLECTBNACTCA HENOCPEACTBEHHO C TEMNOCYETUMKOM.

7.1.4. KoHpurypauyumsa umnynbcHoro Bbixoga
BosmoxHa KOHd)MpraLLMﬂ LUeCTV COCTOAHMN pa6OTbI MMNYNbCHOTO BbIXOAa:
OCHOBHOE COCTOAHWE, KOrfda BbIXO HEeaKTVBEH,

pexnm oaHOro MMnynbca Ha oanH O6ODOT KpbINib4aTKn AaT4MKa pacxoa,

TECTOBLIA PEXMM, KOTAA 3HAuYeHre UMNysbca MpOornopUMOHaIbHO 06beMy M3MepsemoMy npeobpasosatenem
pacxopa, MMNyNbCHas NOCTOAHHAsA 3aBUCKT OT JaTYMKa PAcxoaa,

BbIXOZ MPOMOPLMOHANBHO TEMa, BO3MOXHA HAaCTPOWKa (CM.Tabnuuy Huxe):
+ OfIMH MMNY/bC COOTBETCTBYET NPUPOCTY Ha 0,1 HaUMEeHbLUEMY BO3MOXHOMY 3HauyeHWto Tenna, oTobpaxaemomy
Ha KK-aucnnee,

OfMH VIMMYNbC COOTBETCTBYET MPUPOCTY Ha HaVMeHbLee BO3MOXHOE 3HauyeHue Tenna, otobpaxaemoe Ha MKK-
avcnnee,
OAVH UMMYNbC COOTBETCTBYET MPUPOCTY Ha 10-KPAaTHOCTV HaWMeHbLUEro BO3MOMHOTO 3HauyeHus Ternna,

oTobpaxaemomy Ha XK-gucnnee.

HacTpoiika EnvHmua n3vepeHva tenna
MMMYbCHOTO BbIXOAA KBTY/MMA
0.1 0.1 MJ/imp 0.01 kBtu/mmn 0.1 MutaHne/mmn
1 1 MJ/imp 0.1 kBry/vmn 1 NvtaHne/umn
10 10 MJ/imp 1 KBTu/mumn 10 MutaHve/vimn

Mpumeuanme: VIMnynbcsl BoIBOAATCA Yepe3 Boixon CMOS. [Ina npasunbHoM paboTsl CieayeT NpUMeHATb MHTEPhENChI
C raNnbBaHNYeCKoN cenapauyen, Npeanaraemble KomnaHven Apator-Powogaz.
Vlcnonb3osaHme MMNYyNbCHOMO BLIXOA B TECTOBOM (ObICTPOM) PEXMME C MaKCMMabHOM YacToTo 64
[, 3HaUNTENBHO yBENMUMBaeT NoTpebneHne SHepruM OT Gatapen. B ciyyae NOCTOAHHONM paboThl B
DIaHHOM peXxume, NPOAOIKUTENBHOCT PaboTbl OT BaTapen COCTaBUT OKONO 1 rofa.

Mpumeyanme: OwvbKa MeTofa reHepPUPOBAHWA MMMYNbCOB, ANA PAaboThl B peXXMME NPOnopLVOHaNbHOM SHEPrm
1 obbemy, cocTaBnaeT +/- 1 uMnynbC. B cyuae npoBepKy NpasuibHOCTA paboTbl BbIUNCANUTENS Ha
OCHOBaHUV COCYMUTAHHOTO KONMYECTBA MMMY/IbCOB Ha BbIXOAe, HEOOXOAMMO BbibpaThb Takoe BpemA
NPOBEPKYM (COOTBETCTBYIOLIEE YMCIO MMMYbCOB), UTODbI OLIMOKa METOAA BbiNa Kak MOXHO MEHbLUE.
Hanpumep: ansa kopryca 0.6, paboTa Bbixofa B pexume nNponopumoHansHom obbemy 1 pacxogy Qp
= 600 am3/u. PekomeHayemoe KonmyecTBO UMMYNbCOB ANA NPOBEPKM TOUHOCTH M3MEPEHUA pacxoaa
cocTasnseT 500. Owwnbka meToda B 3ToM Crydae Gyaet coctasnats 1/10 MPE, Te. 0,2 %, TecT bynet
LnTbCA OKONO 30 CeKyHp
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7.2. PagnounHTtepdderic

MPEVIMYLLIECTBA
MpocToTa chopKM 1 pasbopKu.

Tennoc4yeTymKa.

MNepepaya AaHHbIX MO Paamo.»

Cuctema plug & play

METPOB.

CreneHb 3awuTbl P54

YCTaHOBKa MOfyNA He BAVAET Ha aTTeCTalMOHHble GyHKUMK

YaaneHHoe CuMThiBaHMe NOKasaHuii ¢ paccTosnua ao 100 MOIYIIb B CBOPE MOAYITb PALINO-

Bunpa co cTopoHsbl MEPEOATYIKA
KOHTAKTOB (onA ycTaHOBKM
nprcoeavHeHus B KOpMyce)

BcTpoeHHbi B KOpnyc TennocyeT4mKa, MexaHmyeckoe coejuHeHmne

Kopnyc uepes 2 3allienkK, SNeKTprYeckoe NofKIoYeHNe yepes pasbem
2x5 KOHTaKTOB (C Wwarom 2.54 Mmm)
AHTEHHa BHyTpeHHnAR, npoBoaHan 4 A
JnTviesan 6atapen 3,6 B, 1200 MAY, pa3mep %2 AA 6atapen
Mntarne YCTaHOBNEHbI B KOPMYCe PaAVOMOAYA, BPDEMA aBTOHOMHOM

paboTbl 6atapew ~ 10 net

[nana3oH paboymx Temnepatyp °C 0++55

Paboyas yactota Mly 868.950
HectabunbHOCTb YacToTbl Ky <+25

Tun mogynaumm FSK, oTknoHeHme uacToTsl £ 50 Kl
MouwHocTb NepeaaTumnka nbm 10
YyBCTBUTENBHOCTL NPUEMHIKa nbm -105

Pexum

T1, okres transmisji danych: 120's

[epenasaemble 3anuncu

33aBO/ICKOV HOMEP, drarv oWrboK, AaTa, TENIOBaA SHepPrus,
rNaBHbI 06bem,

TemnepaTypa nuTaHus, TemnepaTypa BO3BPaTa, TeNioBas SHeprus
€ nocneaHero mecaua

[Meproa 0OHOBNEHNA PErnCTPOB

900 ¢ (nepunon 06HOBNEHWA PErMCTPOB 3TO BPEMA Yepes
KOTOPOE Pafno-MofyNb OTNPaBAAET 3aNPOC Ha TEMIOCUETUVK O
COAEPKVIMOM PErncTpoB)

ﬂOCTyﬂHbI MOAYNV ANA yCTaHOBKY B KOPMYCe, a TakXKe KOMIMJIEKTHbIE MOAY/IN C KOPMYCOM.

7.3. USB-uHtepdeiic

KOMMYHMKaLMOHHbIN USB-nHTepdenc

obecneynsaet

nerkoe 1 ObICTPOe CUMTbIBaHME [aHHbBIX W3 CYeTUMKa, a
TakKe HaCTPOWKY AOCTYMHbBIX MapaMeTpoB. [penmyLecTBoM
nHTepderica  ABNAETCA  OTCYTCTBME — HEOOXOAMMOCTU
1CMONb30BaHNA  AOMOSHUTENbHBIX  KOHBEPTOPOB  ANA
nepefaur AaHHbiX. MogpobHble UHCTPYKLMM MO yCTaHOBKe
[paiiBepoB 1 HACTPOWIKe MPOrpaMMHOro obecrnedyeHva ans
CBA3Y HAaXOAMTCA B OTALNbHOM PYKOBOACTBE.




BCTpoeHHbI B KOPMYC TENNOCYETUVIKA, MEXaHWUYeCcKoe CoeanHeHe
Kopnyc yepes 2 3alenku, aNeKTpryeckoe NoAKNIoYeHMe Yepe3 pasbem
2X5 KOHTaKTOB (C Wwarom 2.54 mm)

[lnanasoH paboyunx Temneparyp oC 0+ +55
5 B NOCTOAHHOIO TOKa, HEMOCPEeACTBEHHO 13 pa3bema nHTepdeiica
MuTaHve o
USB cumTbiBatoLLero ycTponcTsa
CKOpOCTb Nepefayn AaHHbIX 6/c 300 + 9600
Tn pasbema cBA3N - Pazbem USB, Tun A
[nnHa kabena USB M 15

8. TPAHCMOPTUPOBKA N YCTAHOBKA

TpaHCNOPTUPOBKY TENNOCYETUMKOB ChedyeT OCYWeCTBAATb WCKMIOUYUTENbHO B KPbITbIX TPAaHCMOPTHbBIX CPefcTBaX,
C 3aWMTOM OT NepemelleHna Uy NoBPexAeHNA. TennocYeTYnKn cnepyeT XpaHWUTb B MHAVBUAYANbHbBIX YNakoBKax
B 3aKPbITbIX, CyXVX M YMCTbIX MOMeLLeHNAX NpK TemnepaType oKpyxatowei cpeasl 6onee +5 °C U OTHOCKTENBHON
BNAXHOCTU BO3zyXa [0 90%. TennocyeTynK MOXKHO MAEHTUOULMPOBATE HAa OCHOBAHWM MAPKUPOBKM U TEXHUUECKMX
XapakKTepUCTUK, YKa3aHHbIX Ha Haknernke Ha kopnyce. [onyyaTens Npy pacnakoBKe TEMIOCUYETUMKA JOMKEH NPOBEPUTDL
€ero cocToAHe, obpatlas ocoboe BHUMaHMe Ha:

+ COCTOAHME yNnakoBKHY,

+  KOMMIEKTHOCTb MOCTaBKM,

+ COOTBETCTBME TWMNa M UCMOMHEHNA C 3aKa30M,

+ COCTOAHWA Kopryca 1 naom6 (cm. n. 8.1).

[OCTaBNAIOTCA TONBKO MOMHOCTBIO YKOMMIEKTOBAHHbIE TEMNOCUETUMKI C MAPOI BCTPOEHHbIX AATUMKOB, MPUYeM OANH 13
HIX 3aKpenneH B KOpMyce NpeobpazoBaTens Pacxoaa, a APYrol B BAHTOBOM TPOVHUKE, NpeiHa3Ha4YeHHOM ANA MOHTaxa B
Tpy6e OTOMNEHMA. B KOMMIEKTe [OMKHO ObiTb KPaTKOe PYKOBOACTBO MO 3KCrUTyaTaLmm. Meper yCTaHOBKOM TennocueTumka
ybeamTech, UTo BO BPEMSA TPAHCMOPTUPOBKM OH He BblNl MeXaHUUEeCKM NOBPEXAEH. B cryuae NoBpeaeHUs, HeloCTaTKoB
NV HeCOOTBETCTBUA CreludrKaumnam cneyeT NpeabaBuTb peknamaLmio. MoHTax Ha Tpybax OTOMUTENbHOM CUCTEMB
BOIKeH ObITb BBINOHEH NPOGECCMOHANBHOM CEPBUCHON CTyO011 B COOTBETCTBIM C MPOEKTUPOBOUHbIMM TPEGOBaHNAMM
30aHVA 1 pekomeHaauvamm ctaHaapTa PN-EN 1434-6:2007. CnepyeT 06paTuTb BHYMaHWeE Ha COOTBETCTBME HAaNpaBneHns
NOTOKa B AAHHOW CHCTEME C HamnpaBeHreM, ykasaHHbIM CTPENKO Ha Kopryce npeobpa3oBaTens pacxoaa. TennocueTymnk
JOMKeH ObiTb YCTAHOBMIEH Ha COOTBETCTBYIOLLEM MOAAIOWEM MK OOpaTHOM TPYOOMPOBOAE, B COOTBETCTBUM C
MHPOPMALIMEN YKa3aHHOM Ha Hakmeike Ha Kopryce Tennocuetumka. ECiv TennocyeTynk yCTaHOBNEH Ha Mopatollem

O6paTHbIi

MuTanne
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TpybONpoBOAe, TO AaTUVK TemnepaTypbl NTaHKA AOKeH ObiTb YCTaHOBEH B KOPMyCe npeobpasosaTenia pacxoda, a
06paTHbI AaTUMK B 06paTHOM TPY6OMPOBO/E, M HAOOOPOT, EC/IN TEMIOCHETUVK YCTaHOBNEH Ha 0bpaTHOM Tpy6onpoBoze,
TO MofaloLMii JaTunk — B Mnopaiollem TpybomnpoBoae, obpaTHbM JaTumMk - B KOpryce npeobpasosatend pacxoa.
PekomeHayeTcA onnombrposaTb TEMNOCYETUMK Ha OOOMX TPyOOMpPOBOAaX OAHOW MPOBOMOKOW MPOAETOM uepe3
OTBEPCTUA B COEAMHUTENbHBIX MypTax ¥ CreLuanbHOM MPOoyWMHe Ha Kopryce npeobpasosatens pacxoda. Huke
NpUBEAEH NPUMEPHBIN PUCYHOK YCTaHOBKY ¥ MIOMOMPOBaHMA ANA TENNOCUETUMKa Ha 06paTHOM Tpy6OonpoBose.

8.1. Mnom6upoBaHmne

TennocyeTurkm elf onnomMbrpoBaHbl HakNekammn A 3aLWTbl SNEKTPOHMKM OT JOCTYNa, Kak MOKa3aHo Ha PUCYHKe
Huke. OcHOBaHVe Kopnyca I'IJ'IOMﬁl/lpyeTCﬂ BMECTE C KOpnycom ﬂpOBOﬂOKOVL yepes OTBepPCTMA B XOMyTe KpereHnA.
LLQJ'IbH;I Kopnyc nocne 3akpbitna ﬂﬂOM6V]py€‘TCﬂ Haknenkamm 13 CI'IeLU/IaﬂbHOl;I MNeHKK, KOTOpada pa3spyllaetca npu
OTKNeVBaHWK, B ABYX MECTax - Ha KPEMNeXHOM BMHTE 1N Ha NNHNK COednHEeHNA OCHOBAHMA KOpPMyca 1 Kopnyca.

Kopnyc nHTepderica AONOMHUTENBHO MIOMOVPYETCA HAKNENKOM, CM. PUCYHOK 1 Onm1caHue B NyHKTe 7. [lonyckaetca
yIaneHve 3ToM HaknewKkn CepBMCHON CyXO0I Nonb3oBaTens BO BPeMA YCTaHOBKM MHTepdelicoB. Mocne 3aBeplieHus
paboT Mo 3anycky MHTEPdENCOB PEKOMEH/YETCA HAKNENTb CEPBUCHYIO MOMOY v GrPMEHHYIO Hakneliky Apator-Po-
wogaz.

PekomeHayeTca onnombrpoBaTh TennocHeTunK Ha 0bomx TpybonpoBodax OAHOW MPOBOMOKON MPOAETON Yepe3
OTBEPCTVA B COEANHUTENBHbIX MydTax 1 CneLuanbHOM NPOoyLIMHE Ha Kopnyce Npeobpa3osaTensa pacxoaa, CM. PUCYHOK
B Npe/blayLiem pasaene onncaHua.

8.2. dneKTpuyeckmne nomexm

TennocyeTunkn ELF He TpebyloT cneumanbHOM 3alUMTel OT SNEKTPUUYECKMX Momex, HO cneayeT usberaTtb BAVAHKA
INEKTPOMArHUTHbIX nonei.  poBofa AaTUMKOB He AOMXHbI HaxXOAWTbCA B HENOCPeACTBEHHOW 6nam3ocTn ¢
CVNOBBIMMKAOENAMM U 3N1EeKTPOOOOPYAOBaHMEM OOMBbLWOM MOLHOCTV.  [1pOBOAA M3MEPUTENbHBIX  AATUMKOB
HeNb3A YANVHATL UK yKOpaurBaTh. [1pW HanMumu NPOBOAOB ANA [OMONHUTENbHBIX UMMYIbCHBIX BXOAOB, CleayeT
NPUMEHATL CaMble KOPOTKMe COeANHEHWA, ANA MACCHBHBIX UMMYIbCAaTOPOB (6e3n0TeHLMana U OTKPbITbIA KOMNeKTop)
I/IMHa NPoBOAa He AOKHa npesbiwath 10 M, a B Clyyae HEOOXOAVMOCTY €ro YANVMHEHWA 3TO CledyeT CAenatb Ha
LONOSHWTENbHON KNEMMHOM KONOAKE Pa3MeLLeHHON B Kopryce.

Mpu NprMeHeHnN NHTepecoB paboTaloLyx B C1CTeMe Nepeaunt AaHHbX, 0OCOBEHHO eC/iM MPOBOAR BbIBOAATCA 3a
npesentl 34aHVA, CNeayeT NPYMEHATb CUCTEMbBI AOMONHUTENBHON 3alLWThl OT SNEKTPUYECKMX NOMeX. YTo6bl MoyunTL
6onee NogpPo6HY0 MHGOPMALIMIO, NOXKANYCTa, CBAXKMTECH C KOMMETEHTHbIMM COTPYAHUKaMI KoMMaHun Apator-Powo-
gaz
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9.TAPAHTUA N CEPBUC

TapaHTUIHBIN CPOK 3KCMNyaTaumy 12 MecAleB CO AHA CAauv TernocyeTymka B 3KCryataumio npu yCiaoBmm, Yto
SKCMyaTauma GyAeT OCYLLeCTBAATbCA B COOTBETCTBUM C TPeOGOBAHMAMM HACTOALErOo PYKOBOACTBA. [apaHTuA He
PACNPOCTPAHAETCA Ha HEMCMPABHOCTM, BO3HVIKLLME 13-3a HEHAAIEXKALLEN TPAHCMOPTUPOBKY 1 SKCMTyaTaumn. B criyuae
CaMOCTOATENBHOTO PEMOHTA HEYNOMHOMOYEHHbIMM fMLaM (CPbIB MAOMObI) MOKyMaTeb TepsAeT rapaHTuiiHbie Npaga.
lapaHTVA yTpauMBaeTCA B Cllyyae BbIABNEHNA:

+ PEMOHTA, BbIMOIHEHHOTO SILIAMW HEYNOMHOMOUEHHBIMU A5 FAPaHTUIHOMO OGCTYXMUBaHNS,

« CaMOBOJIbHOTO CpbIBa MIomo,

« Nepefenku U 3MEHEHN KOHCTPYKLMN

+ YCTaHOBKM WM 3KCMTyaTallum C HapyLeHeM PYKOBOACTBA MO 3KCrlyataumuu,

+ MEXaHWUYECKVX MOBPEXAEHNI KOPIYCa BbIUMCANTENA.

Tennocuetyuky elf BHINOAHAIOT aBTOAMArHOCTVKY MOKa3biBas KOAbl OWMOOK. OTAENbHbIE KObl OWMOOK 0TOOPaKatoTCs
TOMBKO BO BPEMS aBapPWIHOW CUTYaLWW, eCiivi ee MPUUVHa UCUE3HET KOA OLUMOKM aBTOMATUYeCKM COpPachiBaeTCA.
Hanpumep, Npu OTKPBITWM 1 3aKPbITUM MOTOKa MOTYT BO3HWKHYTb MApaBnyyeckne yaapsl, KOTopble npusesyT K
CYrHanM3aumMmn OWMOKK 32 - CIIMWKOM BOSIbLION PAcXOf, eCM KOA OWMOKM ByaeT COpoWeH, TO HET OCHOBaHUI s
BbI30Ba CEPBICHOWM CNYKObl. AHANOMUHO B CJTyYae 3aKPbITOro NMOTOKa CUTHaNM3aLmMs OWWOKM 2 He AOMKHa 6eCNOKOWTb,
NOMOLLb CEPBUCHO CIy0bl OyeT HeOOXOAMMa TONbKO TOTAa, KOraa KOA OLWNOKM He ByaeT COpOLLIEH Npw BKIOUEHHOM
NOTOKE, MOTOMY UTO 3TO O3HAYaeT, YTo MpPeobpasoBaTenb pacxofa He paboTaeT npasunbHO. B creayiowein Tabnuue
npviBeAeHbl AeCTBIA B Cllydae BbIABNEHUA HapyLeHnid paboTbl TennocyeTuvka elf.

MKK-avcnnen 3atemHeH, PaspaxeHHan nnn nospexaeHHas
OTCYTCTBYE peaKkLMn Ha KHOMKy | 6atapen

lNepenaTb B CEPBMC NPOV3BOAMTENA

CUrHanu3npyeT nocToaHHsle 4 | HemcnpaBeH COOTBETCTBYIOLLMI AATUMK
MNepepaTb B cepBIC NPOU3BOANTENA

1y 8 oWmMGoK Temneparypbl
CepBKC NOCTaBLLVKa Tenna
336UTbI BXOAHON GUILTD NOSKeH yoeamTbea, YTo MUTAIoWMiA
r10A03pEHAe, HTO TEMNIOCHET MK npeobpasosarens pacxoaa TPybONpoBOA NPOXOAWM, a AaTUMKN
CMILLKOM Maso WA CALLKOM peobp P Aaa, PYOOMPOBOA MPOXOMM, @ A
HEeNpPaBWIbHO YCTaHOBNEHHbIE AAaTUMKM | MPABUIBHO YCTaHOBMEHbI, €CIN HeT,
MHOIO HacuuTbiBaeT
Temneparypbl 3aHWKAIOT M3MepeHye. nepenatb TennoCYeTYNK B CEPBIC
NpOV3BOANTENS.
3aKpbIT 3aMOPHbINA KNanaH OTKpoiiTe knanaH

CepBKC NOCTaBLLVIKa Tenna
NOSKeH yoeamTbea, YTo MUTAIoWMIA

CurHannsmpyercs ownoKa 2 3a6UTbIN BXOAHO GUALTD TPY6ONPOBOL NPOXOANM, €N A3,
npeobpasoBaTens pacxosia a oWMBKa He VcuesaeT, To Creayet
nepesaTh TennoCUeTUNK B CepBIC
NPOV3BOANTENS.
JlaTuMKM TemnepaTypbl yCTaHOBAEHbI CepBuC NOCTaBLLMKa Tenna AomkeH

CurHanmmpyeTca owmbka 16

NPOTNBOMONOKHBIM o6pa30M NPaByNbHO YyCTaHOBNTb AaTHNKM.

9.1. PekomeHgaLmm nocne nepuoaa sKcnnyatayum

TennocyeTunkmn PacCynTaHbl Ha NATb net Heﬂpepb\BHOl;\ pa6o‘rb|, nocne 3Toro nepwofda cnefyer BbIMONHUTL BCE
Heo6><ouww>|e AEVICTBMF! no TexHn4yeckomy O6Cﬂy>Kl/\BaHVHO. MMHMMyM TeXHUYeCcKoro O6CJ'Iy>KVIBaHMﬂ 3aKJ1loYyaeTca B
3amMmeHe 6aTapeM nnposeaeHnn BTODV\HHOI;\ OLEHKM METPOJIOTUYECKOrO COOTBETCTBNA.

3ameHy 6aTapeM MOXET BbINMOJIHWNTL TONMbKO COOTBETCTBYIOLAA CEPBMCHaA cny>1<6a, MOCKONbKY Tpe6yeTcn CpblB FIJ'IOM6,
OTKPbITVE KOpnycCa ¥ BbINMONHEHMe nankn. C ﬂp€O6pa3OBaT€ﬂﬂMV] pacxofa cnefyeT nocTynatb Tak Xe, Kak 1 B CJy4ae
KBAPTVPHbIX BOAOCYETUYMKOB.
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10. CNOCOB MAPKUPOBKWM U 3AKA3A

10.1. 3aKka3 KoMmnaeKTa TenaocyeTYnKa

Cnocob KoAMPOBaHNA U3AENNA: 65-MJPPCIT-WWW

65 - Tennocyetuuk EIf

M - mecTo ycT
0 0bpaTHbI
1 nuTaHvie

K - eANHNLA U3MEePEeHNA SHeprum

0 T
1 KBy
2 kan

PP - Tun npeo6pa3oBarens
45 gp=06Mm/4,DN15
46 gp=1,0 M*/u, DN15
47 gp=1,5Mm>/4,DN15
48 gp= 1,5 M*/u, DN20
49 gp=2,5Mm/y4, DN20

C - BUA TennoHocutens
1 Tennas soga 90°C

| - Bup nnuTepodeiica
0 6e3 nHTepderica

M-Bus + 4 nmnynbcHbIX Bxoaa

M-BUS + 2 uMnynbCHbIX BXoAa + 1 MMMYbCHBIA BXOA

4 YMMYNbCHBIX BXOAA

3 MMNYNbCHBIX BXOAA + 1 UMNYNbCHbIA BXOA,

Panno 868 My

v W =

T - BUA AaTUMKOB TemMnepaTypbl
7 -TOPE 42/ 1 6aTapes (cornacHo ceptuduKary)
8 - TOPE 42 / 2 6aTapes (cornacHo cepTuduKary)

WWW - Bupg ncnc na
000 6azoBoe vcnonHexne MID
001  npowssoacTso DAF Energy, Typuma
002 npowmssoacteo ADUNOS IMS

980  npowussoacTeo Poccua

982  npow3ssoactso MessTechnik

983  npown3BOACTBO YKpanHa

985  npowseoacTso GranSystema benapycb

999  npoW3BOACTBO

Mpumep 3akasa: 65-0045107-000 - EIf o6patHbiit, TLx, gP= 0,6 M*/u, DN15, 6e3 nHTepdelica, 6a3osoe ncrnonHenne MID
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10.2. 3aKa3 camnx KOMMYHNKaLMOHHbIX Mogyneii

0949-500-090
0949-500-091
0949-500-092
0949-500-093
0949-500-094
0949-290-045
0949-500-037

nycToln Kopnyc nog nHTepdeiic Elfa

nHtepdeiic Elf MBUS + 4 nmnynbcHbix Bxoaa

nHtepdeic EIf MBUS + 2 umnynbCHbIX BxoAa + 1 MMNYNbCHBIN BXO
nHtepdeic Elf 4 umnynbcHbix BXxoaa

nHtepdeic EIf 3 mnynbcHbIX BXoAa + T MMMYNbCHBIN BXOA
nHtepdeiic Elf pagno 868

nHtepdenc EIf USB

Kaxabli 13 MHTephENCoB NOCTaBNACTCA B KOpyCe.

Mpumep 3akasa: 0949-500-091 - nrtepdeiic ana Elf, M-Bus + 4 nmnynbcHbIX Bxoaa
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11. NIPUNOXKEHUA

MpunoxeHne A. [1okasbiBaeT MHAMKALMIO BO BpEMA pa6OTb\ TennocyeTymka B 6asoBom pexume.

NoTpeGrenue tenna
- nocrosmtoe coctostme

w7
Vmnynbchbii 8x04 2
—

Nerenpa
«— llepxanve kHonkn
«—— Koporkoe Haxatve

P

--- ABTOMATAYECKN

Mpvmepbl APYrvX CUTyaLuia

TloTpenesie Tenna & To 8pewt, Korga noRBHTaCh oLHGa

O6vem BoAbl 6e3 NoToka
IxTalal g i
uuu )

oA
59539|

e J

Kop 0wiGoK - oTcyTCTBme aTmkon

Tlo3MuAY MM BXOR0 pOMYCKaOTCA B Cyae.

KOrAa BXOA HeaKTUBHbIiA

Mo3vLuA NPOnYCKASTCA, MW OTCYTCTBAN OWMGOK

'

nrre
!.I.UUU

Kopel owmbok

f

i
]

i

08000 3 fd

“L‘Jb

Tect KK-pucnnen

FrdlZ DO =~

?BBBEEB

GG DY

[=x]

Tekywas gara

i,

Bepcns nporpania
[In]
ur. I.LIS

3asoackoit Homep

Cpepan MoWHOCT 32 cyTkin

@
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; s )

Howep nonb3osatens

2
1
LR

looo
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4 400y,
.
Cpemnan Tenmepatypa

sz i
P
4 SO0yl
L
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L
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CkopocTs nepegast

£ 2400

Ceresoii Howep

Cpesan MOWHOCTb 32 1epHon

Merponorveckui Tect

© 80123+

nrS O

Howmep Garapen

35

Mepvioa uwkna 1 - cpeanuiy

3

Tpyna 03 - roposise Rartbie
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Tpynna 04 - cepeuchbie
\
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MpunoxeHue B. OTo6paxeHyie JaHHbIX, 3aPErnCTPYPOBAHHDBIX B LMKNaxX 3 1 4.

Bpews pervcrpaun
Speunpe "

JlaHHble U3MEHAKTCA aBTOMATUYECKM Kaxable 2 CeKyHAbl.

HaxxaTvie KHOMKY Bbi3biBaET CMeHY OTObpaKaemMoi
PEervcTpaLmy Ha cneaytoLLyo.

ynbCHbIl BX0A 4 Bpewn noABneHvA Jlara noenemA
Inlnininh 1

Ny
| omool ! 120924

MaKkcumanbHan MOWHOC T

[ a / [ [€] [¢)

| Muﬂ :‘_jiﬂﬂ " 120 _ULEH}
L o : ;

L

MUHUManbHas MOWHOCTE

o ] g
" o 08—t 1endey

MarcumansHbiii pacxop

ao3 08— tendey

MarcimansHan
TewnepaTypa nuTaHua

50n 08— tendey

rwﬂawm

i s 120924,

Wisicimisionan

remne ay aaoxanara

SDEE N

06ay]
'EUSEL‘D

Sooe |

It
rmne aTypa BO3BPAT;
L

S
lEDHEHb
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ITo Bompocam Mpoax 1 MOAAEPHKKI 0OpalaiiTech:

Acrana +7(77172)727-132, Bonrorpap (844)278-03-48, Boponex (473)204-51-73,
Exatepnn6ypr (343)384-55-89, Kasanb (843)206-01-48, Kpacromap (861)203-40-90,
Kpacnosipck (391)204-63-61, Mocksa (495)268-04-70, Hixuuit Hosropog (831)429-08-12,
Hosocnbupck (383)227-86-73, Pocros-Ha-Jlony (863)308-18-15, Camapa (846)206-03-16,
Cankr-Ilerep6ypr (812)309-46-40, Capatos (845)249-38-78, Ya (347)229-48-12
Epunbiii agpec: apt@nt-rt.ru
www.apator.nt-rt.ru



