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BBEAEHUE

HacTtoawmii nacnopT npeaHasHayeH A7 03HaKOMJIEHUSA C MPUHLNMIOM
paboTbl, YCTPOMCTBOM, KOHCTPYKLMWEN, NOPSAKOM MOHTaxa M npaBuiamMu
3KCnAyaTaunm Ttennocyetumka TOM-104-KY (manee — TEN/IOCUYETUYUK WU
npubop).

Mepen HayaslioM 3KCnyaTaumm TennocyeTymka HeobxoanMo
BHUMaTE/IbHO O3HAaKOMUTLCS C MACMOPTOM.

B nmacnopte npuHATBI Ccrnegylowue  COKpaWeHUss U YC/IOBHbIE
o0603HaveHus:

UBB - n3aMepuTenbHO-BbIYNCINTENbHbINA 610K (BbluMCAUTEND);

AN - patymk NoToka;

DN - HOMUHanbHbIK anameTtp A1;

TC - TepmonpeobpasoBaTenib CONPOTUBIIEHUS;

di — MWHMMasnbHOe 3Ha4eHMe pacxoa, Bbllle KOTOPOro TernsjocyeTynk
ponxeH  dyHkumoHupoBaTb 6e3  MpeBbiWEeHUS  MaKCUManbHOWM
[OMNyCKaeMon NorpeLHocTu;

Jp — MaKCuMasnbHOE 3HayeHue pacxofa, Npu KOTOPOM TeMoCYETUMK
[oJKeH HernpepbIBHO YHKLMNOHMPOBATb 6e3 npesbleHUs
MaKCMMasibHOM AO0MYyCKAeMOn NOrpeLHocTu;

Js — MakCcMMmanbHOEe 3HayeHue pacxoga, NMpM KOTOPOM TensoCYETUMK
JomKeH (@QYHKUMOHMpOBaTb B TeyeHMe KOPOTKMX MMPOMEXYTKOB
BpeMeHu (MeHee 1 4 B cyTku, MeHee 200 4 B roa) 6e3 npesblEHUS
MaKCMMasibHOM AOMYyCKaeMon MOrpeLwHocTy;

AOmax — MaKCMMasibHOe 3Ha4YeHue pas3HOCTU TeMnepaTtyp, Npu KOTOPOM
TEeNAOCHETUYNK  [OJIKEH dyHKUMOHMpoBaTL  6e3 npeBbleHns
MaKCMMasibHOM [OMyCKaeMol MOrpewHoCcTM Npu BepXHeM npegene
TENA0BOM MOLWLHOCTH;

AOmin - MWHMMaNbHOE 3HayeHWe pasHOCTM TemnepaTtyp, Bblle
KOTOPOro TenaocyeTymK AomkeH dyHKUMoHMpoBaTb 6e3 npeBbilleHns
MaKCMMasibHON A0MYyCKaeMOn MNOrpeLHoCTH;

HC - HewTaTHas cutyaumss (pacxon TENJIOHOCUTENS  MeHblue
MUHUMANbHOrO  AOMNYCTMMOro, pacxo4  TensioHocuTens  6onblie
MaKCMMasibHOro AOMyCTUMOro, pasHOCTb TeMnepaTyp Mexay noAatolmnm
M obpaTHbIM TpybonpoBoaaMm MeHblle AOmin);

TH - TexHuyeckass HeucnpaBHOCTb (OTK/IOHEHWE pexuma paboThbl
npubéopa OT 3a4aHHOro, BbI3BAHHOE €ro HeucnpaBHOCTbIO, 06pPbIBOM
WM KOPOTKWUM 3aMbikaHueM B uensax TC);

MK - IBM coBMeCTUMbIIA NepCcoHanbHbIN KOMIMbIOTEP.

MN3roToBuTENb OCTaBASIET 3a CO6OM MpaBO BHOCUTb B KOHCTPYKLMIO U
CXeMy TennocyeTumKka U3MEHEeHWsi HenpuHUMNWanbHOro Xapaktepa 6e3
OTpaXkeHusl UX B nacnopTe.
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1 HASBHAYEHUME N OBJIACTb NTPUMEHEHNA

TennocyeTymku TSM-104-KY (nanee - TenN0CHETUMKN)
npefHasHayeHbl AN WU3MEPEHUs, UHAUKAUMW U perucrpaumm C Lenblo
KOMMEpYecKoro W TEXHOSIOMMYECKOro y4yeta 3HayeHui noTpebrieHHoro
Ko/finyecTBa TEMAOBOM 3Heprun, obbema M MacCbl TenaoHocuTens, a
Takxe Apyrmx napaMeTpoB CUCTEM TennocHabxeHus, ropsyero u
XO0N0AHOro BoAoCHabxxeHuns.

O6nactTn NpuMMeEHEeHMs: TennoBble MYHKTbl XW/blX, O6LWECTBEHHbIX W
NPOM3BOACTBEHHbIX 34aHWIA, KBApTUP W KOTTEAXXEN C TENSIOBOW Harpy3sKoi
Ao 9 TOx/4y, aBTOMaTU3MpPOBaHHble CUCTEMbI Yy4yeTa W KOHTPONs
TEXHOJIOMMYECKMX MPOLECCOB, OpraHmM3aums NPoOBOAHbIX U 6eCnpoBOAHbIX
MH(OPMaLMOHHBIX ceTel cbopa AaHHbIX.

TennocyéTunk BHeCeH B 0CyAapCTBEHHbIN peecTp CpeacTB U3MepeHUi
Pecnybnukn Benapycb, N2 rocpeectpa P66 03 10 6856 18.

2 ONMUCAHMUE

MO KOHCTPYKTUBHOMY pELUEHUIO TEMNOCYETUMKU OTHOCATCA K eAUHbIM
TenaocyeTymnkam. TernsocyeTyMKN COCTOAT U3 BbIUMCAUTENS, AaTyuKa
MOTOKa M KOMIMJeKTa AaTYMKOB TeMnepaTypbl, KaAM6pOBaHHbIX COBMECTHO
C BblHUCINTENEM.

B TennocuéTtumke ucnonb3lyeTcs yanpaSBYKOBOVI METOo[ WU3MEPEHUA
pacxona - B KOHCTPYKUWMKU OTCYTCTBYHT MU3HaAWlMBaAEMblE U OBUXYLUUNECA
4acTtn.

TennocyeTumk OCHalleH WHTepdencoMm npoBoaHOW cBsA3n M-BUS,
yepe3 KoOTOpbIi npubop NpousBoAUT OO6MeH AaHHLIMKM C KOMMbIOTEPOM
(koHTponnepom ACY u T.4.).

O6wni BMA TennocHeTYnKa NpmBeaeH Ha pucyHke 2.1.

PucyHok 2.1
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TennocyéTumk BeAeT yUEeT TEN/I0BON 3HEPruM Mo CUCTeMe OTOMNEHUS C
yCTaHOBKOW AaTyMKa NoToka Ha nojatwowem namn obpatHom Tpybonposose,
WM No cucTeme ropsiyero BogocHabxenus (tabnuua 2.1). Cxema ydeTta
yCTaHaB/MBaeTCa MO MeCcTy YCTaHOBKW Tennocyértuymka (cMm. n. 7.3) po
NOCTaHOBKM Ha yu4eT.

Tabnnua 2.1
YcnoBHOe HaMMeHOBaHME CXEMbI
Cxema
PopmMyna pacyeta
«MNOOAYA»
Ts%“"y 3akpbiTas cuctema TennonotpebneHns c
oo " LLS‘” AaTUMKOM MOTOKa Ha MoAaloLLEM
mpy6onpoeod = ,Jv Tpyb6onposoae
o ,
mpy6onpoeod — to
E = M(hn - ho)
«OBPATKA»
N A ) 3akpblTas cucteMa TennonotpebnexHns c
mpyGonposod =P = [aTYMKOM NoToka Ha obpaTHOM Tpy6onposoae
08 . TOM-104-KY
PamHbII "
mpyGonposod é L_J _— -
[ E =M(hn - ho)
«TYNMUKOBAA NBC»
'BC 6e3 umpkynaumun
TOM-104-KY
‘T‘—.T
—— J
- E = M(hn - hxs)
3HauyeHune TeMnepaTypsbl tXB yCTaHaBIMBAETCS
nporpaMMHo (cM. n. 7.3)
| -TC;
t (tn, to) - TeMmnepaTtypa Tern/JIoHOCUTENSA B COOTBETCTBYIOLLLEM
TpybonpoBoae;
h (hn, ho, hxB) - 3HTanbnNMs TennoHocuTeNs.
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3 TEXHUYECKUE XAPAKTEPUCTUKHA
3.1 OCHOBHbIE XapaKTEPUCTUKMU

TennocyeTynku COOTBETCTBYIOT TpeboBaHuAM
TY BY 100082152.020.018, TOCT EN 1434-1, TOCT EN 1434-4,
CTb TOCT P 51649, IOCT 12997, TKN 411 B yactn TpeboBaHun K
npubopamM yyéTa, yCTaHaBIMBAEMbIX B y3nax y4yéta notpebutenei.

3.1.1 Tennocyetumk obecneymBaeT:
U3MepeHue U MHAUKaLMIO:

- YCPeAHEHHOro TeKyllero 3HayeHust o6beMHoro qy [M3/4]
pacxopa TensoHocuTens B Tpybonposoae;

- Tekywux Temnepatyp t [°C] TennoHocuTens B
Tpy6onpoBoaax, Ha KOTOPbIX yCTaHoBNeHbl TC;
BbIUUC/IEHNE U UHAUKALMIO:

- Tekywewn pasHocTu TemnepaTtyp At [°C] mexay nogawwmm
n obpaTtHbIM TpybonpoBogamu;

- yCpeaHEHHOM MrHoBeHHol MmowHoctn P [[kan/u], [MBT],
[FOx/u];
BblYUC/IeHUne, MHAUKaUuMIO U HakKomnJjieHune C HapacTarouumm
UTOrom:

- noTtpebneHHoro (OTNYLWEHHOro) KoJnyecTBa TeMOThI
(tennoBoii aHeprumn) E [[kan], [MBT-u], [FOXx];

- Maccel M [T] u obbema V [M3] TennoHocuTens,
npoTekwero no TpybonpoBoaaM, Ha KOTOpbIX ycTaHoBneHbl Al1;

- TP - BpemeHMn paboTbl npubopa nNpu NoAaHHOM MUTaHWUMU
[4:MuH];

- TH - BpemeHu paboTbl npubopa 6e3 0CTaHOBKM cyeTa C
HapacTalLwmM UTOMOM [UY:MUH];

- TO - BpemeHu pabortbl npubopa nMpu  HanUumun
TEXHUYECKON HENCNnpaBHOCTN WU HEeLWTaTHOM CUTyaumm C OCTaHOBOM
CYéTa [4:MUH];

- apxuBa AaHHbIX;
perncrpauymio:
- noTpebneHHOro KonmM4yecTea TennoTbl (TENNOBOM 3HEPrun)
3a Kaxabln yac (cytku, mecay) E [Tkan], [MBT-u], [TOx];

- Maccel M [T] m V o6bema [M3] TennoHocuTens,
MPOTEKLUEro 3a Kaxablii yac (CyTku, Mmecsu);

- CcpepHeyacoBblX M CpeaHEeCYTOYHbIX 3HAUYEeHUI TeMnepaTyp
t [°C] TennoHocuTens B Tpybonposoaax;
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- CcpeaHe4yacoBOM WM CpefHeCYyTOYHOM pa3HOCTU TemnepaTyp
At [°C] mexay nogawowmnm n obpaTtHbiM Tpybonposoaamu;

- nporpamMMmpyeMbix 3HayeHUlt  AaBfieHus B
Tpyb6onposogax p [MMa];

- obuwero BpeMeHu paboTtbl Tennocyétunka TP [U:MUH];

- BpeMeHu paboTtbl B wWTatHOM pexumme TH [4:MuH] (Bpems
HapaboTku);

- BpeMeHu pabotbl npubopa npu HaANYMM TeXHUYECKOM
HENCMNPaBHOCTU WM HEWTATHOM CcuTyauum C OCTaHOBOM cuyéta TO
[4:MuH];

- KOAOB BO3HWKAKWMX HewTaTHbIX cuTyauun u (uan)
TEXHUYECKUX HEMCNPABHOCTEN.

rny6uHa apxvMBa permcTpMpyeMbix NapaMeTpoB:

= YacoBbix gaHHbIX — 1440 3anuceit;
= CyTou4HbIX AaHHbIX — 365 3anucen;
- MecsayHbIX AaHHbIX — 36 3anucen;

- Apxue cobbiTuii— 256 3anucen.

3.1.2 Anana3oHsbl n3MepeHus pacxofoB  TernnoHocuTens
npueeaeHbl B Tabnnue 3.1.
Tabnuua 3.1
[nametp [Jnana3oH n3mepeHns pacxogos
YyCNOBHOIo N . o
npoxoaa, MuHUManbHbIN MOCTOSIHHbIV PacxoA, MakcumanbHbIn
DN, MM pacxoa, qgi, M3/u dp, M3/4 pacxof, gs, M3/u
15 0,015 1,5 3,0
20 0,03 3,0 6,0
3.1.3 TennocyeTunk OCYyLLUECTBASET W3MepeHWe TemnepaTypbl

TenaoHoCUTeNsS NO ABYM KaHanaM. [lnanasoH M3MepeHusl TemnepaTypbl
TenaoHocuTens B Tpybonposoaax ot 0 go 105 °C.

3.1.4 [Jnana3oH namepeHmnsa pasHoctn temnepatyp VBB ot 2 go
105 °C.
3.1.5 TennocyeTyumk HenpepbIBHO ocyuwiecTBngeTr

CaMOAMArHOCTUKY M AMArHOCTUKY CUCTEMbl TeMn0- U/MAN BOAOCHA6XeEHUSN
C BbIBOAOM Ha UHAMKATOP BbIYNCINTENS CMMBOJIA BO3HMKAKLWMNX COBbITUI
(pacwndgpoBka cMMBONIOB COOLITUIA NpuBedeHa B N. 7.2). Bce cobbitusa
perncTpupyoTca B apxuBe CobblTMi, Takxe dQukcupyeTcs Bpems
BO3HMKHOBEHMUS N BPEMSI UCYE3HOBEHUS KaXA0Oro COObITUS.
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3.1.6 Bce apxumBbl MMEWT UMKIANYECKYIO CTPYKTYpy, T.e. npu
3anosIHeHMN apxuMBa crieaytolas 3anncb 3anncbiBaeTCs Ha MecTo NepBoWn
M T.A.

3.1.7 TennocyeTymk BblAAET WHGOPpMauMK wn3 apxmea no
3anpocam OT BHELWHMX YCTPOUCTB (KOMMbloTep, KoHTposinep ACY v 1.4.).

3.1.8 JlocTtyneH NpoCMOTp 3HAYEHWN MHTEerpatopa SHeprum Ha
nocneaHooo oTYéTHYO aaTy Ha XKW Tennocuetumka.

3.1.9 MakcuMmanbHasa noteps AaBreHUS Ha TenJoCYETUMKe He
npesbiwaeTt 0,01 MMa.

3.1.10 OnvHa nuHun cesaA3m Mexay TC ucnonHenmss DS (cm.
n.5.5) n BB cocTtaBnsier 1,5 M.

3.1.11 TennocyeTyumk obecneunBaeTt nepepady TEKYLUNX
3Ha4YeHWIn MapamMeTpoB CUCTeMbl TernsiocHabxeHus No nNpoBogHOMY (Ha
pacctosiHum o 1000 meTpoB 6e3 peTpaHcnaTopoB) MHTepdency M-Bus. B
60NbLIMHCTBE CNy4YaeB UCMNOJb3YeTCs CTaHAapTHbIN TenedoHHbI kabenb
BMTasl Napa Cc agmaMeTpoMm nposogHuka 0,8 MM (2 x 0,8). [donyckaeTcs
npuMeHeHue kabensa nwboro TMna c gonycTtuMmon Harpyskom 42 B/500
MA. DKpaHupoBaHue He TpebyeTca M He peKOMeHAYeTCs, MOCKOMbKY
HeobxoAMMO MWHMMU3NPOBATbL EMKOCTb kabens. [ns coeanHeHUs
Kabenen noaxoaaT KNeMMHbIE NOAKTOYEHNS.

3.1.12 Mutanne WBB TennocueTunka ocCywecTBnseTca oT
BCTpoeHHOM 6aTapen co BpeMmeHeM paboTbl He MeHee 5 nerT.

3.1.13 TennocyéTtymk  OnuUMOHANbHO  OCHallaeTcs mMoAaynem
nepegayn AaHHbiXx no TexHonorun NB-IoT. [lNpun ocHaweHun Moaynem
TENNOCYETYMK B aABTOMATMYECKOM pexume C 3afaHHbIM MHTEepBasioM
nepepaet TeKylwMe W apxuBHble AaHHble Ha cepBep (MO yMONYaHUIO
cepBep infoteplo.by). PekomeHayeMbit MHTepBan obMeHa - He yJalle
OAHOro pasa B CyTkM. [MuTaHMe Moayns OCyLEeCTBASETCS OT OTAESIbHOW
6aTtapen, 3aMeHa 6atapeun ocyLwecTBnsieTcs NnoAroTOB/IEHHbIMU
cneumanuctamu. lNMpu cobnogeHnn pekoMeHgaunii No nHTepeany obmeHa
M AOCTAaTOYHOM ypOBHe curHana 6asoBoi ctaHuMn BpeMs paboTbl Moayns
6e3 3ameHbl 6baTapen — 8o 5 ner.

3.1.14 TennocyéTymKk  OMNUMOHANIbHO  OCHAalLAEeTCsd  MOAYJIEM
nepegadn pfaHHbIX no TexHonorum NB-FI. lpu ocHaweHun moaynem
TENNOCYETUNK B aBTOMATUUYECKOM pexumMme OAMH pa3 B CyTKW nepepaet
Tekywme AaHHble Ha cepsep BeCloud. NMuTaHne mMoAynsa OCyLEeCTBASETCS
oT OTAENbHOM b6aTtapewn, 3aMeHa 6aTapeu ocyliecTaasieTcs
NOAroTOBMEHHbIMU cneuuanuctamu. Mpu cobnogeHnn pekoMeHgauui no
uHTepBany obMeHa W AOCTaTOYHOM YpOBHe curHana 6a3oBoi CTaHUMK
BpeMs paboTbl Moaynsa 6e3 3ameHbl 6aTtapen — oo 5 ner.

3.1.15 Bpemsa ycTtaHoBneHuss pabouero pexuma He 6onee 10
MWH.

3.1.16 Macca TennocyeTymKa He rnpesBbIaeT:

- ana DN 15 MM - 0,7 Kr;
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- nana DN 20 mm - 0,8 «kr.

3.1.17 MabapuTHble pa3Mepbl TenaocyeTuMka npuBeAeHbl B
MpunoxeHun b.
3.1.18 TennocyeTumk coxpaHseTt MHdopMaunto B

SHEproHe3aBMCMMOIN MNaMAaTM MpU HECBOEBPEMEHHOW 3aMeHe MCTOYHWMKA
nUTaHusl B TeyeHMe He MeHee 10 net npu cobnwoaeHnn npasun
3KCn/lyaTauumn, XpaHeHUs U TPaHCNOPTUPOBaHUS.

3.1.19 TennocyeTymk NO  YC/AOBUSIM  OKpyXatowen cpenbl
cooTBeTCTBYeT Knaccy ucnonHenms A no NOCT EN 1434-1

3.1.20 BB COOTBETCTBYET  CTerneHu  3aluTbl IP54 no
FOCT 14254,

3.1.21 TennoC4YéTUMK COOTBETCTBYET KjlacCaM YyBCTBUTE/IbHOCTHU
K BO3MyLeHuto notoka UO n DO no FOCT ISO 4064-1.

3.1.22 TennocyeTymk B TPAHCMOPTHOW Tape BblAEPXMBAET MNpwu
nepeBoO3Ke B 3aKPbITOM TpaHcrnopTe (Kene3HoAOpOXHble BaroHbI,
3aKpbiTble aBTOMalUWHbI, TPIOMbI CYA0B):

- Bo3aencTeme TemnepaTtypbl oT 5 °C go 55 °C;

- BO34ENCTBME  OTHOCUTENbHOM  BnaxHoctn  (95+3)%  npwm
TeMnepaType oKpyxatuwero so3gyxa ao 35°C;

- Bubpaumio no rpynne N2 NOCT 12997;

- yaapbl CO 3HaYeHWeM yaapHoro yckopeHusa (nMkoBoro) 98 m/cek?
M ONTENbHOCTbIO yAapHOro uMmnynbca 16 mMc, 4umcno yagapos 1000+10
AN KaXAoro HanpasneHus.

3.1.23 CpenHaa HapaboTka Ha OTKas TenjoCYeTdYMKa He MeHee
80000 yacos.

3.1.24 CpenHui cpok cnyxbbl TensiocyeTymka He meHee 15 ner.

3.2 Pa6ouue ycnoBus

3.2.1 TemnepaTtypa okpyXatowen cpeabl ot +5 go +55 °C.
3.2.2 OTHOCUTEeNbHAas BAAXHOCTb Bo3ayxa — A0 93%.
3.2.3 MakcnmanbHoe paboyee gasneHne - He 6onee 1.6 Mla.

3.3 MeTponornyeckme XxapakTepmucTtuku

3.3.1 TennoCYéTUMK COOTBETCTBYET KfacCy TOYHOCTM 2 Mo
OCT EN 1434-1, knaccy B no CT6 T'OCT P 51649.
3.3.2 Mpenenbl pgonyckaeMo OTHOCUTENbHOM MOrpeLHOCTH

M3MEPUTENBHOr0 KaHana KoMMYecTBa TensoThbl TEMIoCYETYUMKA He
MPEeBbLILWAOT 3HAYEHWNI, BbIYMCAEHHBIX MO dhopMyne:

E e = £(3+4A0,,,/ A®+0,02q, /q)
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4 YKASAHUE MEP BE3OIMNACHOCTHA

MCTOYHMKOM ONacHoOCTU NMpn MOHTaX>Xe M sKCcnayaTtaunn TensiocHeTymnka
ABNAKOTCA:

- paBneHune xuakoctn B Tpybonposogax (ao 1,6 MMa);
- TemMnepaTypa Xuakoctu u Tpybonposoaa (go 105 °C).
BesonacHocTb akcnnyaTaumn npubopa obecneymBaeTcs:
- NPOYHOCTbLIO Kopnyca All;

- FepMETUYHOCTbI0 coeauHeHnsa AN c Tpybonposogom u TC c
KOPMyCcoM AaTtymka NoToKa UK LapoOBbIM KPaHOM.

Mpu 3KcnnyaTauuMm TennocyeTymka Heobxoammo cobniogatb obume
TpeboBaHmnsa 6e30nacHOCTU:

- 3anpeLlaeTcs aKcnayaTaums npubopa Co CHATON KPbILWKOW;

- 3anpewaeTtca gemoHTvpoaTe AN wmanm TC A0 NOAHOMO CHATUSA
AasneHuns B Tpybonposoae.

Mpn ycTaHoOBKE WM MOHTaxe TenjocyeTynmka Heobxoammo cobnopaTb
TpeboBaHus NOCT 12.3.003, a Takxe npasua noxapHon 6e3onacHoCcTn um
TexXHUKM 6e30nacHoOCTH.

3ar|peu.|,aeTc9| YCTaHOBKa U aKCnayaTauus npw6opa BO B3PbIBOOMACHbIX
30HaX BCeX Knaccos.

Ong TyweHunsa noxapa, Npy BO3ropaHuUm TennocyeTumka, paspellaeTcs
MCNOMb30BaTb TONIbKO YI/IEKUCNOTHbIE OrHeTywuTtenn Tuna 0Y-2, OY-5,
Oy-10 v ap.

5 MOHTAX
5.1 O6wume TpeboBaHunA

MoHTax n YCTaHOBKa TennoCHETYNKa AOJIKHbI
npon3BoaAnNTbCA KBaJ'IMd)VILI,MpOBaHHbIMM cneymnanncrtramMm B
CTporomMm COOTBETCTBUU C AdHHbIM nacnopTom n
YTBEPXAEHHBIM MPOEKTOM YCTAHOBKWU TENJI0OCHETHNKA.

5.2 PacnakoBka

Mepen YyCTaHOBKOW TennocyeTynka Heob6xoAMMO MpoBEpUTb
COXpaHHOCTb Tapbl. B 3MMHee BpeMss BCKpPbITUE KOPOBOK MOXHO
NPOM3BOANTL TONBKO MOC/AE BbIAEPXKW WX B TedeHMe 24 4acoB B
oTanJnBaeMoM noMmeleHun. [llocne BCKPbITUS KOPOBOK TennocHeTuymk
BblHMMAIOT, 0cCBO6OXAAlT OT YNAKOBOYHOrO MaTepumana. 3aTeMm
NpoOBepPSIOT KOMMIEKTHOCTb COM/TacHO 3KCMyaTauMOHHOW AOKYMEHTaLnu.
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5.3 Bbi6op TMNoOpa3sMepa TenJocuérumka

Bbibop TuMnopa3Mepa TensocyéTunmka onpeaensieTcas  paboumm
AVanasoHOM pacxoaoB TenjaoHocuTenss B TpybonpoBoae, Ha KOTOpbIN
6yneT ycTaHOBNEH AaTymMK MoTokKa.

5.4 TpeboBaHNA K MeCTy YCTAaHOBKM U MOHTaxky AN

Mpu BbiIGOpe MecTa AN YCTAHOBKW ClleayeT pyKOBOACTBOBATbLCS
CnefyowmMn KpUTEPUSMAU: He CnefyeT yCTaHaB/MBaTb TEMOCYETUMK B
MecTax, r4e BO3MOXHO MPUCYTCTBME MblIM WM arpecCuBHbIX rasoB,
pacnonaratb B6/AM3M  MOLWHbLIX WCTOYHMKOB  3MEKTPOMATrHUTHBLIX MU
TENMOBbIX WU3/TYYEHUN WUIM B MecTax, NMoABeEpXXEHHbIX Tpscke, BUBpauun
WX BO3AENCTBUIO BOAbl. NS npeaynpexaeHus KaBuUTauuu AaBrieHuE Yy
BX04a B Tpy6y AaTumka noToka AOJIKHO COCTaB/sATb HE MeHee 1 6ap.

JaTuMk noToka YyCTaHaBnmMBaeTcsa B nogatoweMm wam obpaTHOM
Tpybonposoae. MNpu noctaBke TeMNOCYETYMK HACTPOEH Ha YCTaHOBKY B
nojatowem TpybonpoBoge cuctembl otonneHus. [pu  ycTaHoOBKe
Tennocyétumka B ob6bpaTHOM TpybonpoBoae wAM CUCTEME [OpsYero
BOAOCHabXeHns HeobxoAMMO NMPOBECTM €ro HaCTPOMKY B COOTBETCTBUM C
n.7.3 Ao BBoAa B 3KcnayaTauuto. lNepen yCTaHOBKOW AaTymMKka MoOToKa
TpybonpoBos pekoMeHAYyeTCs MpPOMbITb, YTOObI yAannTb N3 HEro OKasuHy,
necok u apyrue TBepable yYactuubl. MpsAMble yyacTku Tpybonposoga Ans
TENOCHETUYNKOB obecneumnBarTCA MCNoJZIb30BaHUEM KOMMNMeKTa
npucoeanHuTenen.

Mpn MOHTaxe AaT4YMKOB MOTOKa Heobxoammo cobnwgaTtb cnegywowme
yCNnoBus:

- HanpaB/sliEHUE CTPEJIKN Ha Kopnyce CYETYMKa AOJIKHO coBnadaTb C
Hanpas/s€HNEM NOTOKa BOAbl B TDY6OI'IDOBO£I,e;

- MpuUCoeAuHUTENbHbIE LWTyLUepbl COeAWHUTb C TpybonpoBoaoM,
YCTaHOBUTb MPOKMAAKM MeXAay AaTYMKOM MOToKa M WTyLepaMu, 3aTsaHyTb
HaKWAHbIE TallkKn C MOMEHTOM He 6onee 40 H-M (4 krc-m);

- [aTyMK noToka ponxeH 6biTb yctaHoBneH B Tpybonposoge 6e3
HaTAroB, CKaTUN U MEepPEKOCOoB;

- B TennoHOCUTENe He AO/MKHbI MPUCYTCTBOBATb MY3bIPpbKU rasos,
3anpeLaeTcs yCTaHOBKa TenaocyéTynka B BepxHen Yactu TpybonpoBoaa;

- JaTuYMK NOTOKAa AOJIKEH 6bITb YCTAHOBMIEH Tak, YTobbl OH 6blN BCeraa
3anonHeH Bogow. IIpM ycTaHOBKE MJacTMAcCcoBbIM KOPMycoM BBepX
CYETYMK Haubonee YA3BUM AONnd  CKanJimBaHUA Ny3blIpbKOB BO3A4YXa,
coAepXalnxca B TensoHocuTene. PekoMeHAyeTcs pacrnonaratb AaTunk
NnoToKa C NoBOPOTOM OT 15° oTHOCMTENbHO OcK TpybonpoBoaa;

- JaTyMK MOTOKa MOXET YCTaHaBNMBATbCA Ha T[OPU3OHTaNIbHOM,
HaK/IOHHOM W BepTUKanbHOM TpybonpoBoae (NMpy BOCXOASLLEM MOTOKE
TennaoHocuTens).

MNMocne ycTtaHOBKWM gaTymMka MOTOKa MNpoBejeHWe CBapoO4HbiX paboT Ha
TpybonpoBoae He AONYyCKaeTCs.
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Mocne MOHTaxa Tennocyétymnka npoBepuUTH repMeTMYHoOCTb
BbIMOJIHEHHbIX  COEAMHEHUW, COeAMHEHUS  AO/KHbl  BblAEPXWBaTb
pasnexHue 1,6 MMa.

Ha nepuoa pemoHTa oTtonuTensHoit cetm [l pekoMeHayeTcs
[EMOHTUPOBATb U BPEMEHHO 3aMEHUTb COOTBETCTBYIOLLEN NPOCTABKOW.

Mpwn HOPMaJIbHbIX yCnoBUsIX 3KCnyaTaumm yCTaHOBKa
(bnnbTpoB-rpsizeynoBuUTENE Nepes CYETUNMKOM He TpebyeTcs.

5.5 MoHTa)x TC

Nepes Hayanom paboT Ha TpybonpoBoae cneayet
y6eanTbcs, 4YTO B BbIGpPAaHHOM MECTe YCTaHOBKM CHATO
NaBNEHNE XNOKOCTU.

TennocuyéTumnk OCHaleH ABYyMS TepMonpeobpasoBaTensamm
COMPOTMB/IEHMS, MPOMAPKMPOBAHHbBIMW HaK/lenkaMyu KPaCHOro 1 CUHero
uBeta. TepmonpeobpasoBaTefnb, 0603HA4YeHHbIA KPACHOM HaKIeNKon
MOHTMpYeTCa Ha nojawowmin TpybonpoBod CUCTEMbI OTOMNIEHUA WU
TpybonpoBos ropsiyen BOAbl CUCTEMbl FOpsSYero BOAOCHAbXeHus.
TepmonpeobpasoBaTenb, 0603HaYEHHbI CUHEN HaK/eNKolW MOHTUPYeTCSs
Ha obpaTHbIi TpybonpoBog cucTeMbl oOToMneHUs wunu Tpybonposoa
XONOAHOW BOAbl CUCTEMBI rOpsYero BOAOCHabXeHus.

Mpu 3TOM OAWMH M3 TEPMOMETPOB MOHTUPYETCS B KOpPMNyC Aatymka
notoka. [pu nocTaBke MeCcTO YCTaHOBKM TepMonpeobpasoBaTtesns
COMpOTUBJIEHMUS B JaTuMKe MOTOKA 3aKpbiTO MJacTUKOBOW pe3b60oBoi
3arfnywkon. 3arfywky HeobxoAMMO U3BfleYb W3  JAaTuMka noToKa,
YCTaQHOBUTb YMIOTHUTENb Ha pe3bboBYyl 4acTb TepMonpeobpasosaTesns
COMpPOTUBIIEHUS N BKPYTUTb €ro B KOpnyc AaTymMKa NoToka.

Btopon TepMmonpeobpasoBaTenb COMPOTUBAEHUS MOHTUPYeETCa B
LWapoBbIN KpaH nan 606bILWKYy.

MNepen TeM, Kak paspesaTtb TpybonpoBoA B MecTe npeanosiaraemoi
ycTaHoBkM TC, Heo6xoAMMO 3aKpenuTb Yy4uyacTKu Tpyb, KOTopble MOryT
OTKJ/IOHWUTLCS OT HOPMaJIbHOMO MOJIOXEHUS MOC/Ee pa3pe3aHus.

PekomMeHayeTCs crefyoWwmnii NnopsaoK MOHTaXa:

- B BblbpaHHOM MecCcTe YCTaHOBKM Heobx0AWMMO Bbipe3aTb Yy4acToK
Tpyb6onpoBoaa ANns wapoBoro KpaHa (CM. pucyHok 5.1).

- Ha TpybonpoBoae Hape3aTb pe3bby A9 YCTAaHOBKW LLAPOBOro
KpaHa;

- YCTaHOBUTb LIApPOBOWM KpaH Ha Tpybonposoa;

- YCT@HOBUTb YNIOTHUTENb Ha pe3bboByto yactb TC;

- yctaHoBuUTb TC B WapoBbIii KpaH (CM. pUcyHOK 5.1).
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PucyHok 5.1

5.6 YcTaHOBKa U MOHTa)x UBb

MBB MoHTUpyeTCcs Ha AaTyuMK MoToka MocpeacTBOM MacTMacCoBOro
KpoHwTelrHa. OTBeTHas 4acTb KpPOHLWTeNHa, 3akpenieHHas Ha AaTyuke
NnoToKa, NO3BOMSIET NpU yCTaHOBKe nosopaymsatb BB Ha 360° ¢ warom
90°. Cnepyet BblbpaTb Takoe nonoxeHune WBB, koTopoe ob6ecneuynt
KOM(MOPTHOE CUYUTbIBAHWE MOKAa3aHMIN C 3KpaHa TenocyYéTynka.

Ha 60KkoBOM Haknenku cnegyeTr OTMETUTb MECTO YCTaHOBKM AaTyuka
notoka (nogawowmn nnu obpatHbii Tpybonposoa).

6 BBO/[] B SKCIMNJZIYATALINIO

Mepepn akcnnyaTtaumen npubopa Heobxoanmo obecneunTb LMPKYNALMUIO
TenaoHocuTens B cucteme nog paboumm paBneHWEM B HamnpasfieHuu,
yKa3aHHOM cTpenkoi Ha [, npoBepnTb repMeTnUYHOCTb coeanHeHus AN
n TC c TpybonpoBoAOM. YTEUKM HE AOMYCKaKTCS.

LLlapoBoli KpaH, yCTaHOBNEHHbIN nepea Al n gomkeH 6biTb NOHOCTHIO
OTKPbIT.

Y6eantbces, yto Ha XKW cumBon «o» Mmuraet c yactoton 0,5 Iy, 4To
CBMAEeTeNbCTBYET O HOpManbHoM paboTe TennocyéTumka.
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Mpu HeobxoammocTn, caenatb B pexuMme «CnyxebHbin» (noapexum
«06lwure HacTponku») Heobxogumble yCTaHOBKM (BpeMs, AaTa, Cxema
yJyeTa, eANHULbl U3MEPEHUS SHEpPrun 1 T.4.).

MpoBepuTb dYHKLMOHMpPOBAHME: MHANKALNIO n3MepsieMbIX
napaMeTpoB TenJoHocuTens (pacxoabl W TeMmnepaTtypbl), paboTty
WHTepdENCoB CBA3MN.

MpoBepuTb MpaBUILHOCTb YCTAHOBKM MpOrpaMMMpyeMbiX NapamMeTpoB
n otcytctBue HC wmn TH B pabote Tennocyetumka (CM. pexunm
«[onb3oBaTenbCkmMin», nogpexum «WHTerpatopbi», OKHO MeHi <«OLL»,
pUCYHOK 7.2).

7 NOPAAOK PABOTbI

K paboTe ponyckaeTcss TenaoCYETYMK, HE WMEILWUA MNOBPEXAEHUN
COCTaBHbIX 4acTei, HapylweHus naoM6 M NOAroTOBNEHHbLIM K paboTe B
COOTBETCTBUU C pa3aenom 6 HacToswero nacnopra.

7.1 O6uime cBegeHuns

0 COCTOSIHUN TennocyéTumnka MOXHO CyanTb rno
XUAKOKPUCTAN/IMUECKOMY WMHAMKATOpYy. MuraHme cumBona <«o0» C
4YacToTON OAIMH pas B [ABE CEeKYHAbl CUrHANU3NPYeT 0 HopManbHOM paboTe

Tennocyetynka. CBeyeHue CUMBO/IOB TH! nnun HC! CUTHaANN3NpPyeT o
BO3HWUKHOBEHUM TEXHUYECKOWN HENCNPABHOCTN WU HewTaTHOM Cutyaumum
B CUcCTteme.

B cnyuae Bo3HukHoBeHusa TH (gb, qe, gp30, tc) u (unu) HC! (AT, dmin,
Qmax) — OAHOM M3 HUX WIN UX KOMBMHAUMAN — CYeT C HaKOMJEeHWEM B
CUCTEME OCTaHaB/IMBaeTCs.

CTpyKkTypa CMMBOJIbHOrO MHAMKATOpPaA NpMBeAeHa Ha puUcyHke 7.1

VHAMKATOPbI TEXHUYECKOM
HeucnpasHocTn (TH!) u

VHaunkatop paboTbl
o BB
HewTaTHOM cutyauum (HC!)

Pexxunm oTobpaxeHus:
WHT - uHTerpatopbl;
TEK - TeKywwme napameTpbl;
WHAnKauma HU3Koro APX - apxus;
3apspa 6atapen OH - o6uimre HacTpoiikK;
MB1, MB2 - pexkum NoBepKu;
CEP - cepBUCHbIN pexmnm

Mepepaya AaHHbIX
M-Bus

0O60o3HaueHne
napameTpa

&
=) 5
% 8 8 B B 8 g 8 JuaseenapaneTes
= 0\ 0\ 070l 0 ' 0T O

MIaCC [0y M T 1/ BT e S ePer”

PucyHok 7.1

! npu BKIOYEHHON PyHKUUM «OCTaHOB cyeTa npu oLmnbKax»
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TennocyétTumk nmeet aga OCHOBHbIX pexunma paboThbi:
«Monb3oBaTtenbcknii» n «Cny>xebHbIn».
YnpaBnenme paboTor TernsIoCcYETUMKA OCYLECTBASAETCS KHOMKOM

«paboyasn» @ (pacnonoxeHa Ha nepegHen MaHenn) W  KHOMKOM

«cnyxebHasa» O] (pacnonoxeHa Ha nnate BblUMCAUTENS). YaepxaHue
KHOMKK  «paboyass» ocCywecTBNseT UMKINYECKUI nepexoa Mexay
nogpexumamm pexuma «[onb30BaTeNbCKUN». YaepXaHue  KHOMKK
«cnyxebHas» ocyllecTBnseT LMKINYECKUMN nepexos Mexay
nogpexumamm pexuma «CnyxebHbln». KOpOTKMM HaxaTueM KHOMKM
OCYLLECTB/ISIETCS BXOJ, B PEXUM pelakTUpOoBaHUs.

7.2 OnucaHue pexxnma «lMonb3oBaTeNbCKUM»

Pexxum  «lMonb3oBaTenbckuii»  BKAOYaeT B cebsa cneaywowue
noApexXuMbl:
- «WHTerpatopbi» (UHT);
- «Tekywme» (TEK);
- «Apxus» (APX);
- «Hactpoiika mogema» (MAM)!.

MNepexoa B pexume «[loNb30BaTENbCKUA» MeXAy NoApexXuMMamn
ocyLLecTBAsieTCS yaepXaHueM (2-3 cek) KHOMKKU «paboyasn».

B noapexume  «WHTerpaTopbl»  OTO6pa)kaloTCs  HaKOMJEHHble
3HayeHMa  WHTerpaTtopoB 3a Bpemsi paboTbl TenjocyeTynka C
HapacTalwmM nToroM. OnucaHve OKOH MeHI MoapeXxuma MpeacTaB/ieHo
Ha pucyHke 7.2. MNepexoa MexAay OKHaMWu OCYLeCTBSeTCS O4HOKPaTHbIM
HaXxaTueM KHOMKK «paboyas».

E X.XXXX
Ix/Mkan/MBT*y

ol < @) \% . X.XXXX
TH

XX. XX

PucyHok 7.2

1 pexum MoAeMa AOCTyNeH nNpu yctaHoBneHHOM moayne NB-IoT (onuwms)
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OnucaHne oKkoH nogpexunma <<MHTEI'paTOpr>>:

E

X XXXX

FOx/Mkan/MBT*y

KonnyectBo TennoBow 3Hepruu, noTpebneHHoM
cuctemon B MMk, N'kan nnm MBT*4 c HapacTaowmm
MTOrom (BbI6Op eaAnHULbI U3MEePEHUS OCYLLECTBSETCS
B pexume «CnyxebHbii», nogpexum «0Obwune
HaCTPOWMKN»)

X.XXXX

O6beM TenjoHOCMTENA C HapacTalwuWM UTOroM,
nsmepsembiii B M3

TH

XX. XX

BpeMsa HapaboTku npubopa B yacax U MUHyTax

ouw

Nuankaumna cumeonos HC n TH B cucreme:

0@ - pacxoa 6onblie MaKCUMalibHOr o,
Bo@ - pacxoad MeHblle MUHUMAJIbHOrO;
Qo - Pa3HOCTb TEMNEpPATYpP MEHbLUE MMHVIMa)'IbHOVI;

90 o - HeWCNnpaBHOCTb KaHana U3MepeHus
TeMnepaTypsl (undporn 0603HauveH HOMep
U3MEepUTENbHOro KaHana);

W& - oTCcyTCTBYET TensoHocuTeNb B Tpy60npoBoae;

& - Ny3bIpbkK BO3AyXa B TEMIOHOCUTESNE;

8030808 - TEXHUNYECKaA HENCNPABHOCTb

TenaocYyéTymka. Ecnu nHaAnKaums owmnbKu
COXpaHAeTCa Ha MpoTsHKeHMM 3  MUHYT cneayeTt
06paTnTbCA B CEPBUCHbIN LEHTP.

Moapexxum

«TeKylme»  COAEPXUT  MHGOPMALMIO O TeKylleMm

COCTOSIHUWN cUCTeMbl. OnNMcaHne OKOH MEHI0 NoApexunMa npeacTaBieHo Ha
pucyHke 7.3. lMepexod Mexay OKHaMW OCYLLECTBASAETCA OAHOKPATHbIM
HaXKaTMeM KHOMKK «paboyas>».

Teriocyerunk TM-104-KY. llacriopr. 17



qv X.XXXX

M3y
BP Y4y-MM-CC P XX XXXX
Fx/y Tkan/ya MBT
aT O0.MM.ITTT tn XXX.XX
0,
C
ol L XXX |
1" oo |
- - J
TO XX.XX to XXX.XX
0,
C
at XX. XX
0,
C ________
ltx 30 |
| o |
- - J
PucyHok 7.3
OnucaHmne oKoH nogpexuma «Tekyme»:
o oo YcpenHéHHoe 3HayeHune 06BEMHOro pacxona
i TennoHocuTensa, namepsemoe B M3/y
YcpegHEHHOE 3HAYeHWe MrHOBEHHOM  MOLLHOCTH,
P xxxxxx| u3Mepsiemoe B IO /4, Fkan/4 wan MBT (BbIGOp

Fox Tkan/u MBT

€AVHULbl  N3MEepeHUs OCYLLeCTBNSEeTCS B pexuMme
«CnyebHbli», nogpexunm «ObLmne HaCTPONKn»)

tn XXX. XX
0,
c TemnepaTypa TenaoHocuTens B nogatoLiem
Tr xxxxx | Tpybonposoae (Tpybonposoae ropsiyen Boabl) B °C
| °c |
b o o o !
to XXX. XX
0
c TemnepaTypa TenaoHocuTens B obpaTHoM
fex xxxxx | TpybonpoBoge (TpybonpoBoae xonoaHol soabl) B °C
I o |
L oo o o |
at XX o
oc PasHocTb TeMnepaTtyp Mexay Tpybonposogamu, °C
Bpemsa B owwnbke B 4yacax m MuHyTax. Bpems, B
TO Xxxx| TeyeHWe KOTOpOro HaKOMJeHWe WHTEerpaTopoB He
BeNoCb n3-3a TeXHUYECKOM HEeNcnpaBHOCTH

TEMNJI0CYETYMKA WUIN HEeLWTaTHOM CUTYyaunnm B CUCTEME
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(Npy BKIOYEHHOM OCTaHOBE CYé€Ta, OCYyLLEeCTBAsEeTCH
B pexume «CnyxebHbii», nopapexum «Obwwne
HaCTPOMKM>»)

ouw WHankauma cmmBonos HC u TH B cucreme (cm.
onuncaHne OKOH nogpexunma «MHTerpaTopbl»)

OTob6paxeHne TeKyLen AaTbl. Bo3MoXxHO
pefakTMpoBaHMe RO MOCTAHOBKM TensjocyéTumka Ha
ar pa.mmrTT|  KOMMep4yeckunit y4éT. Bxoa B pexuMm pefakTupoBaHUs
M nepexon MexAay peaakTUpyeMbiMW MapameTpamu
OCYLLECTBNISAETCH KHOMKOW «CnyxebHas», M3MeHeHue
napaMeTpa — KHOMKON «paboyas»

OTtobpaxeHue  TeKkyLlero BPEMEHMU. Bo3MOXHO
peaakTUpoBaHWe A[O MOCTAHOBKM TeMJIOCYETUYMKA Ha
BP uy-MMm-cC | KOMMepuyecKui y4yéTt. Bxoa B pexum pefakTtupoBaHus
W nepexon Mexay peAakTUpyeMbIMW napaMeTpamu
OCYLLECTBNSETCS KHOMKOW «CcnyxebHas», M3MeHeHue
napamMmeTpa — KHOMKOM «paboyas»

B noapexume «ApxumB» oTobpaxaeTtca MHGoOpMauMs O KOAM4ecTsBe
Tennoson aHeprum En (rae n - mecsau), notpebneHHon cuctemon B 'kan,
rax wnm MBT*y Ha OT4éTHYO paTty (HacTponka OTYETHOW AaThl
ocywecTensieTca B pexuMme  «CnyxebHbii», nogpexuMm  «O6wwne
HacTpoiku»). MNMepexon Mexay MecsuamMm OCyLLeCTBISeTCS OAHOKpPaTHbIM
Ha)kaTneM KHOMKK «pabouyas».

OnuncaHne OKOH  MeH  nogpexumMma  «HacTtpomkm  Mogema»
npeacTaBneHO Ha puUCcyHKe 7.4. MNepexon Mexay OKHaMu OCyLLeCTB/sSeTCs
OAHOKPATHbIM HaXaTMeM KHOMKN «paboyas».

cn XXX Y KO

BP  AaHE N1 XXXXXX
o XX N2 XXXXXX
©
MM U XXXX N3 XXXXXX
ye XX CT  1X2X3X

KC X Y Z XX YY 7z

PucyHok 7.4
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OnuncaHne oKoH noapexuma «HacTtponkn moaema»t:

o Kog poctyna ansa permcrpaummn npubopa Ha cante
Infoteplo.by. Kon oTobpaxkaetcs nocne Haxatus
KHOMKW «Cny>ebHan»

N1 XXX XXX

N2 XXX XXX Homep yctaHoBneHHoro B Mmoayne NB-IoT cum-
uuna

N3 XXX XXX

Cratyc moaynsa NB-IoT:

nos3uumsa 1 - ctatyc SIM

10 - He onpawmnBanacb

11 - owmnbka

12 - OK

no3numsa 2 - CTaTtyC NOAKIOUYEHUS K CETH

20 - noak4YeHne He ycTaHaBAnBanoCb

21 - He akTMBMpOBaHHasa SIM-kapTta

22 - SIM-kapTa aKkTuBHa, HeT nokpbiTMsa NbloT

23 - SIM-kapta, nokpbitve NbIoT ectb, HeT
AKTMBHOrO MOoAKOYEHUS

24 - eCTb NMOAKI/IOYEHME K CETU

nosnumsa 3 - ctatyc obMeHa AaHHbIMK C CEpBEPOM

30 - o6bMeHa He 6bino

31 - owmnbka obMeHa C cepBepoM

32 - npmubop He aBTOPM30BaH Ha cepBepe

33 - o6bMeH ¢ cepBepoM OK

CT 1X 2X 3X

AdunarHoctnyeckmne Koabl

Konunyectso 3anucen, nepefaHHbIX npu
KC X. Y. z
nocnegHem obmeHe (X - Tekywwue 3anucn, Y -
CYTOYHblE 3anucu, Z — 4acoBble 3anmcu)

1 pexum MoAeMa AOCTyNeH nNpu yctaHoBneHHOM moayne NB-IoT (onuwms)
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yC -XX ”
YpoBeHb curHana ot 6asoson ctaHumu, Db

HanpsixeHne nutaHmsa 6atapem moayns NB-IoT.
MutaHune pacxoagomepa 7] MoAayns NB-IoT
ocyLlecTBNseTCa OT pa3Hbix 6aTtapen

nn U XXXX

Mo XX
NHTepBan obMeHa, Y

BP na/HE
CuHXpoHM3aums BpPEMEHMU pacxogoMepa C

cepBepoM

Bpems po cnegywowen nepegavn  AaHHbIX, M.
Jonroe HaxaTve KHOMKM <«paboyas» 3anyckaer
NPUHYANTENbHbIA 06MeH

cn XXX Y

Bxoo B pexuM pedaKTUpPOBaHWUS  OCYLLECTBASETCH  KHOMKOW
«cnyxebHasa», U3MEHEHNe NapaMeTpa — KHOMKOM «paboyasn».

7.3 OnucaHue pexxuma «Cnyxe6Hbin»

Pexxum «CnyxebHbin» BkovaeT B ceba cneayrowime noapexnmbl :
- «WHTerpaTopbl» (UHT);
- «Tekywme» (TEK);
- «Apxus» (APX);
- «O6bwme HacTponku» (OH);
- «[loeepka 1» (MNB 1);
- «[loepka 2» (MNB 2);
- «CepBuc» (CEP);
- «Hacrporka mogema» (MAM).
Mepexoa B pexuMe  «CnyxebHbin»  Mexay  nogpexumMmamu
OCYyLLeCTBASETC yaepx)aHneM (2-3 ceK) KHOMKU «cnyxebHas».
CopepxaHue Ha3HayeHMe  noapexumoB  «MHTerpaTopbl»,
«Tekywme», «ApxuB» U «HacTpolkm MoaeMa» aHasorMyHO NoapexuMmam
B pexume «lonb3oBaTenbCckunin» (cMm. n. 7.2).
OnucaHne OKOH  MeHIO  nogpexumma  «Ob6wmne  HaACTPOMKU»
NpeacTaBNeHo Ha pucyHke 7.5. MNepexoa mMexay OKHaMu OCyLLecTBAseTCs
OAHOKPATHbLIM HaXXaTUEM KHOMKK «paboyasn».
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AB HE/pa Ne XXXXX XXX

CA XX no X.X.X
cu XXX Kn XXX
oa XX @ Y XX XXX XXX
ocC OA/HET CX -nop-
-OBP- / -TOP-
tx tc2/xx DN -
EO OHEPI
At * [ I/ kan/MBT*4
PucyHok 7.5

OnvcaHne oKOH noapexuma «0O6LumMe HaCTPONKM»

Ne YOO o "
3aBOACKOM HOMep TernocYéTymka

no X.X.X .
Bepcusa nporpaMMHoro obecnedeHus TenaocyéTunka

Kn XXX "
Ko napTum KOMMNAEeKTYoLWmMX Ten1o0cHéTnKa

> xxxoxxxx|  KOHTponbHas cyMMma nporpaMmHoro obecneyeHus
TennocyéTymka

CX -noa- .

-OBP- / -FOP- Bbibop cxeMbl yuyéTa
DN xx[  [lnaMeTp yCcnoBHOro Npoxoja AaTyMka noToka
EQ OHEPT Bbibop eanHuubl namepeHnsa sHeprum FOx, M'kan vnu
FOx/Tkan/MBT*y MBT*y

22 Teriocyerunk TM-104-KY. llacriopr.




YcTaHoBKa nopora, B COOTBETCTBMW C KOTOpbIM b6yaeT
pernctpuposatbcs HC  «pa3HOCTb  TemnepaTtyp
MEHbLUE MWUHUMASIBHON>. V|CI'IO}'Ib3yeTC$I TONbKO B
cxemax «[ogaya» n «ObpaTtka»

At XX

HacTtpoiika TeMmnepaTypbl XONOAHOW BOAbl  AN4

cuctembl BC TynwukoBas. tc2 - pgencreuTenbHoe
tx tc2/xx| 3HayeHune TemMnepaTypbl no noKasaHusaM
TepMonpeobpa3oBaTens C CUHen HaKNEenKon;
nporpaMMmmMpyemMoe 3HayeHue B AuanasoHe oT 1 go
50 °C

ocC OAHET| HacTpoiika ocTaHoBa CuéTa B CUCTEMe nMpM
BO3HWMKHOBEHWUW HELITATHOM CUTyaL MM

oa XX
[arta dopMmnpoBaHmsa 3anmcu MeCA4HOro apxmBea

CkopocTb 06bMeHa no NpoBOAHOMY WHTepdelicy M-
Bus, gponyctumble 3HadveHus: 300, 600, 1200, 2400,
4800, 9600 6uT/C

CcKn XXX

CA XX o .
CeTteBon agpec Tens1IoOCHETYNKA B CETU M-Bus

ABTOMATM4YECKOE OTKJIIOYEHNE MHAMKALMM Ha dKpaHe
TEeNNOCHETYMKA MNpU MPOAOIKUTENIbHOM OTCYTCTBUM
HaXaTUM Ha KHOMKM

AB HE/pa

Bxog B pexuM penakTMpoBaHMSA  OCyLLeCTBASeTCS  KHOMKOM
«cnyxebHas», UI3SMEHeEHMe NapaMeTpa — KHOMKOMW «paboyas».

Moapexum «loBepka 1» npeAHa3sHayeH ANS MPOBeAEHUS MOBEPKM
TensocyeTuMka C MCMNONb30BaHWEM CUrHana «crapt-cton». [na Hadana
HabnoaeHnss HeobxoAMMO NoAaTb CUrHan «CTapT» (3aMKHYTb KOHTaKTbI
XS2), npu 3TOM 3KpaH 3amuraeT, U Ha HeM 6yaeT WHAMUMPOBATbLCH
napameTpbl 3a MHTepBan HabnoaeHns. [Ang OCTaHOBKKM cyeTa Heo6XxoanMOo
pPa3oOMKHYTb KOHTakTbl XS2. [lpu Havane noBTOpHOro HabnwaeHus
npeabiaylwmne nokasaHmsa obHyNATCS aBTOMaTUYECKM.

Moapexum «loBepka 2» npegHasHadyeH AnsA NpOBeAeHUs MOBEpPKMU
M3MepUTENbHOrO KaHana KonuyecTtsa TennoTbl. [ns Hadana HabnogeHus
HeobxoAMMO  HaxaTb  KHOMKYy  «cnyxebHas». Bpems  nosepkwu
(opHOKpaTHOro HabnwaeHUs) — 3TO MHTepBajsl BPEMEHW MeXAy Hayaniom
(«cTtapTOoM») KW OKOHYaHueM («CTonMoM») c4yeTa. Bpema nosepku
yCTaHaBnmBaeTcs B AnanasoHe ot 60 go 570 ¢ ¢ warom B 30 c. Ans
pacyéTta UCcnosib3yeTcs NporpaMMHoOe 3HayYeHne pacxoga, paBHoe dp;
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- B nogpexmmax «losepka 1» n «lloBepka 2» yBeSIM4YEHO
4MCNO 3HavaWwmx paspsaaoB Nocse 3ansaToun.
OnuncaHne OKOH MeHlo noapexuma «CepBUC» nNpeacTaBieHO Ha
pucyHke 7.5. lepexoa Mexay OKHaMWM OCYLLEeCTBSAeTCS OAHOKPaTHbIM
Ha)XxaTMeM KHOMKKU «pabouas».

un U 3.600

nn test < @) AP CBEPOC

Tb XXXX.X

PucyHok 7.5

OnucaHme okoH nogpexuma «Obwme HaCTPONKN» ;

Tekylee HanpsXxeHne 3/1EMEHTa nuTaHusa
nn U 3.600 Tennocyétunka. HanpsikeHue AO0/MKHO HaxoauTbCa B
npegenax ot 3,1 no 3,8 B

AP CBPOC C6poc apxuBa TennocYEéTYmKa

16 xxxx x| BPeMs paboTbl TEMI0CYETUMKA C MOMEHTa YCTaHOBKM
3/1eMeHTa NUTaHus, u.

M test BknoyeHue TecTUpoBaHUSA >KXUAKOKPUCTaNINYeCKoro
MHAMKaTopa TensocyéTumnka

Bxogq B pexuvM pedakTMpoOBaHMSA  OCYLLECTBASETCS  KHOMKOM
«cnyxebHasa»

7.4 UHTepdeiic M-Bus

CunTbiBaHWE XpaHMMbIX BO BHYTPEHHEN MaMATM TensocdeTynka
TeKylWMx rMnapaMeTpoB CUCTEMbl TenJoCHaAbXeHUsS W CTaTUCTUYECKUX
AaHHbIX (apxmMBa) OCYLWECTBNSETCS NO NPOBOAHOMY UHTepdelicy M-Bus.

Ons  noagknwyeHnss B 6OMbLWIMHCTBE ClyyaeB WCMoJb3yeTcs
CTaHAapTHbI TenedoHHbI Kabenb BUTas Nnapa C AMaMEeTPOM MPOBOAHMKA
0,8 mm (2 x 0,8). [Jonyckaetcsa npuMeHeHue kabens nwoboro Tmna c
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AonycTuMon Harpyskom 42 B/500 MA. DkpaHMpoBaHMeE He TpebyeTcs U He
peKkoMeHAyeTCcs, MOCKOSIbKY HeobxoaAMMO MWHUMU3NPOBATb EMKOCTb
kabens. Ansa coeaMHeHns kabenen noaxoasaT KNEMMHbIE NOAKTHOUYEHUS.

MakcumanbHasa anvHa nanHum cesasm — go 1000 m. NHTepdeiic M-
Bus no3BonseT opraHM3oBbiBaTb noAakaoyeHne no nwboin cxeme
(nocnepoBaTenbHOe, napasnsnenbHoe, «3Be34ok» W T.4.) U He Tpebyer
cobnogeHnsa nonspHocTy.

Mpyv cuMTbiBaHWUM  [AaHHbIX NO  MHTepderncy M-Bus ans
noakayeHna  Tensocdétunka Kk MK gononHuTensHo  Tpebyetcs
YCTPONCTBO «MacTep M-Bus», npeobpa3syowmin curHanbl UHTepdenca
M-Bus B RS-232C n obpaTHo. [lns opraHmM3auunm ceTn TEMOCYETUMKOB Ha
6asze wuHTepdelica M-Bus Heobxogmmo KaxaoMmy npubopy npuceBouTb
YHUKanbHbI ceTeBol agpec (CM. pexuMm <«CnyxebHbin», noapexum
«06wme HacTponku», n. 7.3). B ceTb MoxeT BXxoauTb A0 250 npubopos
(npn noppnepxke Mactepom M-Bus BTOpuMYHOM appecauum - 40
999999999 npubopos).

CxeMa opraHusaumm ceTu TEMOCYETYMKOB Ha 6ase MHTepdelica
M-Bus npuBeseHa Ha pucyHke 7.6.

TOM-104-KY TOM-104-KY TOM-104-KY M-Bus
Ne1 No2 s Ne2000 MASTER
RS-232C
PucyHok 7.6

7.5 Moaynb NB-IoT

Moaynbe NB-IoT ycraHaB/inBaeTca B TEMNJIOCYETYMK MO 3aKasy W
no3BoNnsieT nepeaaBaTh TEKYLIME W apXUBHblE AaHHble TeMNJI0CYETUMKA Ha
caut Infoteplo.by no cetam MobunbHbIX onepaTtopoB no TexHonornn NB-
IoT (Narrow Band Internet of Things). Cum-kapta B Moayne
npeaycraHoOB/AeHa MpU MNPOM3BOACTBE, 3aMeHa CUM-KapTbl HEBO3MOXHa.
Homep ycTaHOBAEHHOW CUM-KapTbl AOCTYMeH ANAS MPOCMOTpa Ha 3dKpaHe
Tennocyétumka (CM. PUCYHOK 7.4 1N MOAPEXWUM «HACTPOMKW MOoAeMa») u
npuBeAeH B nacropTe Ternsocyétymka (n.13). PekoMeHayeMblii MHTEpBas
obMeHa - He yvawe ogHoro pasa B CyTku. [luTaHue mMoayns
ocywiecTenaeTcs oT OTAENbHOMN 6aTapewn, 3aMeHa 6atapeun
OCYLLEeCTBASETCS MNOAroTOBMIEHHbIMU cneumanuctamu. [pu cobnoaeHnn
pekoMeHAauur no uHTepBany obMeHa M AOCTAaTOYHOM YpOBHE CurHana
6a30Boi cTaHUMK BpeMs paboTbl Moayns 6e3 3ameHbl 6aTapen - Ao 5 ner.

MHe3no ANna NoAKMAOYEeHUS BHELWHENW aHTeHHbl pacrnosioXeHO B
BepxHehn u4actu WBB Tennocyétumka, aHTeHHa BXOAWUT B KOMMJIEKT
nocTaBKu
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Ha cawnte infoteplo.by nocne peructpaumn wn pobaBneHus B
JINYHBLIA  KabuHET TennocyéTumka nofib30BaTeNto AOCTYNEH MpoOCMOTP
TEKYLWNX N apXMBHbIX AaHHbIX yepe3 web-uHtepderic. MNpu gobasneHnn
npubopa B NMYHOM KabuHeTe Heob6xoAMMO YyKasaTb Ko AOCTyna
Tennocyétumka (CM. onncaHue NoAapexmnMma «HacTpomkun Moaema» ).

7.6 Moaynb NB-FI

Pagnomoaynb NB-FI ycTtaHaBnuBaeTcsi B TEMIOCHETUMK MO 3aKasy
M NO3BOJSIeT MepefaBaTbh TeKyllMe AaHHble TEMJ0CYETUYMKA B BEPXHWUI
ypoBeHb U Ha cepBep BeCloud) no paauokaHany mno TexHosnornn NB-FI
(Narrow Band Fidelity). Pagnomoaynb nMmeet B coctaBe Hecneundunueckoe
YCTPOMCTBO pagMocBsi3M Manoro paguyca gencresmsa (short-range device,
SRD), pabortatuwee B gmanasoHe 4acTtor 863,000 - 870,000 MIy npwu
3¢ PEeKTUBHONM M3Ty4HaeMol MOLLHOCTU curHana He 6onee 25 MBT. PaboTta
MOA4Y/1 BO3MOXHa TOSIbKO B 30HE MOKpbITUS 6a30BbiX CTaHuuin. OAns
YTOUYHEHUA HaNIM4YUA MNMOKPbITUA B 30HE yCTaHOBKM npubopa m no
BOrnpocam ee pacwumpeHus Heo6xoaumo CBsi3aTbCA c
usroroeutenem paauomoaynsa: 00O "Hepo 3neKTpoHMKC", Ten.
+375 17 388 53 00. www.neroelectronics. Homep ycTaHOB/IEHHOIO
pagmoMoayns NpuMBOAUTCS Ha CTUKepe Ha BepxHell 60KOBOW CTOpPOHe
TenaocyéTumka n npueeaeH B nacnopte Tennocyétumka.
PekomMeHayeMblli MHTepBan obMeHa — He vawe OAHOro pasa B CyTKMW.
MuTaHne ™MoAyns ocywecTsaseTca OT oTaenbHon 6atapen, 3ameHa
6aTtapen ocCywecTBNseTcs NoAroTOBAEHHbIMM  cneunanuctamu. [Mpwm
cobniogeHMn pekomeHgauuMm no wuHTepBany obmeHa Bpems paboThbl
moaynsa 6e3 3ameHbl 6aTtapen — oo 5 ner.

MHe340 AN MOAKAYEHUS BHEWHEW aHTEeHHbl PacroslioXXeHo B
BepxHen 4actm WBB Tennocuyétumka, aHTeHHa BXOAMUT B KOMMNIEeKT
MoCTaBKM!.

Mpubopbl pobasnsioTcs Ha nnatdhopMmy BeCloud B npouecce
nycko-Hanagku. [na nonb3oBaTens AOCTYMHbl AaHHble O TeKyLmX
nokasaHusax, ypoBHe 3apspa 6atapeun, BpemMeHu paboTbl npubopa B
MCNpaBHOM COCTOSIHUMW.

7.7 Paspsp 6aTtapen Tennocyérumka

Tennocyétumk paboTaeTr OT BCTPOEHHOr0 WCTOYHMKA MUTAHUSA B
TeueHne pgecaTm neT C Aathl  U3rotoBneHus. 3ameHa 6HaTapewu
OCYyLLeCTBASAETCA NpM o4yepeHON MOBepKe, YTO UCKIYAET BO3MOXHOCTb
eé paspsaga Bo BpeMs paboTbl Npu cobntoaeHun ycnosmn akcnayaTaumi m
pekoMeHAauMn AaHHOrO PyKOBOACTBa. TeM He MeHee, B TenoCHETUMKE
npeaycMoTpeHa AMarHoCTMKa COCTOSIHMS  BCTPOEHHOr0  MCTOYHMKa
NUTaHUS:

- npn nageHun HanpsxkeHumsa 6aTapen TennocyéTumka
MHAMKATOp HM3KOro 3apsaga 6aTtapen HauuHaeT muratb. WMHamkauums
CBMAETENbCTBYET O CKOPOM BbixoAe W3 cTpos 6atapen nutaHua w
HeobxoaumocTn obpaleHns B CepBUCHbIA LUEeHTp ANs €€ 3aMeHbl.
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TennocuéTunmk npoaos/HKaeT MoMHOMYHKUMOHANbHO paboTaTb B 3TOM
pexume A0 0AHOro Mecsua.

- npu KpUTUYECKOM pa3spsae 6aTtapen MHAWMKATOP HU3KOro
3apsia ropuTt HernpepbiBHO. TenJ0CYETYMK OCTaHaBIMBAET U3MEPEHUSA, He
pearmpyeTt Ha Ha)kaTme KHOMOK, Ha 3KpaHe oTobpaxkaetcs coobleHune:

ﬁ'é% /Jﬂ/%&% %%%
et

MMa°C [ o Mean 7y MBr*y

PucyHok 7.6

MNTaHUA.

- nocne nonHoro paspspa 6artapen XKW Tennocuétumka
nepecraHeT paboTaTb.

06paTVITECb B CepBMCHbIVI UEHTPp ANnd 3aMeHbl UCTOYHUKa

BHMMAHWE! 3ameHa BCTPOEHHOrO MCTOYMHWKA MNUTAHWUS BO3MOXHA
TOMNbKO CneunanMcTaMm aBTOPU30BaHHOIO CEPBUCHOTO LIEHTDA.
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8 MAPKNUPOBKA U NJIOMBUPOBAHMUE

MapKMpoBKa COCTaBHbIX YacTel TEMJIOCYETUMKA AOSIHKHA COXPaHATLCA
B TeYEeHWEe BCEero cpoka cnyxbbl TennocyeTymka.

Ha nepeaHen naHenn VBB HaHeceHbI:

- HaMMeHoBaHMe 1 yCnoBHOe 0603HaYeHne TensoCYeTUMKa;

- 3HaK YTBEpPXAEHUS TMNA;

- CTENEeHb 3alUNThI;

- AVanasoH U3MEepeHuit TeMnepaTypbl TEMOHOCUTENS B NOAaloLWeEM
n obpaTtHomMm TpybonpoBoaax;

- AnanasoH M3MEPEHUI pa3HOCTM TeMNepaTypbl TEMJIOHOCUTENS.

Ha 6okoBon cTeHke WBB 3akpenneHa nacnoptHas Tabnuuka, Ha
KOTOPOW yKa3saHbl:

- NoroTMn UanM HauMeHoBaHMe NpeanpuUaTUA-U3roToBuUTenNs;

- 3aBOACKON HOMEp TEMJIOCYETUNKA;

- Knacc Tennocyetumka no NOCT EN 1434;

TennocyeTumk sgBnsetcs npMbopoM KOMMEpPYECKOoro y4yeta, B CBSI3M C

3TUM BCe €ero COCTaBHble 4YacTu AO/MKHbI 6biTb onsoMbupoBaHbl MNpu
NOCTaHOBKE HAa KOMMEpYECKU yyeT.

Mpn BbINyCcke C NpeanpuUsTUSA-U3rOTOBUTENS Ha COCTaBHbIX 4acTax
TenjocyeTymka HaHeceH oTTuck knerma OTK, Ha UBB Tennocuetymka
HaHeceH OTTMUCK roCyAapCTBEHHOro MOBEPUTENbHOro KiemMa u Kienmo-
HaKsemnka.

Mpn ycTaHoOBKe, MNoOC/Ae BbIMOJHEHMSA MOHTaXHbiX paboT, Ha
TenaocyeTYNK HAHOCUTCS MapKMpoBKa MecTa YCTaHOBKW AaTyMKa MoToKa
(noparowmii unu obpaTHbI TpybonpoBoa), TEMJIOCYETUMK MOXET ObITb
onnombupoBaH npeacTaBuTeNsAMM OpraHoB TenjaoHaasopa. [lpu 3ToM
MOryT  6bITb  OnOM6MpOBaHbI cnegylowme  CoCTaBHble  4acTu
TenaocyeTymka:

- [aTyMK NoToka;
- TC na Tpy6onpoBoae;
- kopnyc NBB.

PekomeHayeMble cnocobbl nnombupoBaHus npuBeAeHbI Ha
pucyHke 8.1.
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MecTto
HaHeceHu4d
OTTUCKa
3HaKa

I~
MecTo
naomébupo
BaHus
Kopnyca
MecTo nnomMbupoBaHus
TepMoMeTpa B AaTuunke
noTtoka
PucyHok 8.1

BHUMAHUE!!! B cnyyae HapyweHUs UM HECAaHKUMOHMPOBAHHOIO
CHATMA  naoMb  npeanpusaTUA-usroToeuTens  notpebutenamu
TennocyeTunK He cuuTaeTcs nNpubopoM KOMMep4yecKoro ydyeta, a
npeanpusaTne-mus3roToBuTeNb CHMMaeT ¢ ceba rapaHTUlHbIe
obsa3aTenbcTBa.
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9 TEXHUYECKOE OBCJTY)XXUBAHME

CneumnansHoro TEXHUYECKOro 06CNyXUBaHUSA B npouecce
3KCMyaTauumn TeNIOCYETUNK He TpebyerT.

PekoMeHayeTCca nNpoBOAUTL NEPUOAMYECKUI BU3YyanbHbIX OCMOTP C
uenbio KOHTpons paborTocnocobHOCTM TensocyeTumka, cobnoaeHus
yCNOBM  3KCnayaTauuu, OTCYTCTBUS  MEXaHUYEeCKMX  MOBpexAeHui
COCTaBHbIX YacTel npnbopa n Hannuuns naomb.

Mo mepe HeobXx0AMMOCTUM PEKOMEHAYETCS O4MLiaTb COCTaBHblE 4YacTu
TensocyeTymMkKa nNpu NOMOLLM CyXON MM CMOYEHHOW B BOAE BETOLUW.

3aMeHa BCTPOEHHOr0 MCTOYHMKA MUTAHUS OCYLUECTBNSETCH
TOJIbKO cneunanmncrtaMmm CeEpBnCHOro UeHTpa.
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10 BOSMOXXHbIE HEUCNPABHOCTM W METOAbI MUX
YCTPAHEHMUA
Tabnumua 10.1
HanmeHoBaHue
HeucnpasHocTy, BeposTHasa npununHa Cnoco6 ycTtpaHeHus
BHelUHue
nposiBJieHus
SKpaH OTK/4MIACS no HaxMuTe Ha KHOMKY Ha
Tanmepy nepeaHen naHenm
OTcyTcTBYET Tennoc4étumka

MHpopMaumsa Ha XK
BblUMCAUTENS

BaTtapes nutaHusa ncroweHa

Ob6patnTtecb B CEPBUCHbLIN
LEHTp AN 3aMeHbl

batapeun
Bonbloe konnyecrso lpoBecTtun
Nny3blpbKOB BO34yXa B pa3Bo3aylunsaHne
OTcyTcTBYeET TensioHocuTene CUCTEMBI
n3MepeHue pacxona u
Tenna npu Crpenka Ha kopryce AaTuuka | MposecTn MOHTa»x
ABMXYLLEMCS rnoToKa He COBNaAaeT ¢ TennoCcYETUMKa B
TennoHocuTene Hanpae/ieHNeM NnoToKa COOTBETCTBUM c
TpeboBaHnaMM
rnacriopTa

HeT namepeHus
TemMnepaTypbl

O6pbIB NMHUKN CBS3U MeXAYy
TC n BB
HeuncnpaseH TC

ObpaTtntecb B CEPBUCHbIN
LEeHTP ANS yCTpaHeHus
HEeMcNpaBHOCTH

B cnyyae ecnm HeumcnpaBHOCTb YCTPaHUTb He
CepBUCHbIN

obpatuthca B

LEeHTp

I'IOﬂ,pOGHbIM onncaHMeM BO3HUKLUNX I'IpO6J'IEM.

yAanocb, Heobxoanmo

npeanpunaTna-m3roTtoBuUTenNA C

11 ycnoBuna XPAHEHUA N TPAHCNTOPTUPOBAHMA

TennocyeTymk

cneayet

XpaHUTb B

CyXoM M

BEHTUINPYEMOM

nomeweHnn npu Temnepatype ot 5 go 40°C, OTHOCUTENbHOM BAAXHOCTU
00 95% npu Temnepatype 25°C.

TpaHcnopTMpoBaHMe TenaocYeTYNnKa NPON3BOANTCSA NpU TeMnepaTypax
oT +5 ao +50 °C ntobbiM BMAOM TpaHCNopTa C 3aliMTON OT aTMocdepHbIX

0CaaKoB.

Mpn TpaHCNOpPTUPOBKE TEMJIOCHETUYNKN [AOSDKHbI

nsbexaHne NnageHun n coyaapeHun.

3aKpennaTbCa BO

Teriocyerunk TM-104-KY. llacriopr.
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12 NOBEPKA

Mpu npuMeHeHnn B  cdepe  3aKoHOAATENbHOW  METPOSIOrumn
TennocyeTunmkn noanexart obsizaTenbHOW MNEepBUYHOW FOCYyAapCTBEHHOM
noBepKe Mpwu BbINyCKE M3 MPOU3BOACTBA, MNEPUOAMYECKON MOBEPKe Mpwu
3KCAAyaTaumMn Wan XpaHeHWW 4epe3 YCTaHOBJSIEHHbIE MEXMOBEPOYHbIE
MHTEepBanbl, a TaKXXxe BHeoUepeaHOW NoBepKe MNocie peMoHTa.

Mpn cpave Tennoc4étumka B PEMOHT WM NOBEPKY MacnopT AOJIXXEH
HaXoAMUTbCHA BMECTe C TernJ0CYETUMKOM.

MoBepka Tennocyetumkos TOM-104-KY npoBOoAUTCS B COOTBETCTBUMU
c «MPb MI.2862 - 2019. Tennocuetumkn TOM-104-KY. MeTtogunka
NnoBEPKN>»,

MeXxnoBepoYyHbIi MHTEpBan npuv NMpUMEHEHNN B chepe
3aKoHOAaTesIbHON MEeTpOosiIorMn: NepBbli, MpU BbiMyCKe U3 MPOU3BOACTBA
- He 6bonee 48 mMecsiueB, nocneaywmn — He 6onee 24 mecsiLeB.

13 CBUAETENIbCTBO O NPUEMKE

TennocyeTyumk TSM-104-KY Ne COOTBETCTBYET
TexHuyeckum ycnosmsam TY BY 100082152.020-2018 v npusHaH rogHbiM
A8 aKcnayaTaumu.

Tennocyétumk TOM-104-KY-[ _Ium - [

[Ovana3oH nsMepeHus pacxoga: oT mM3/4 po M3/y
[aTa narotosneHuns r.

OTK

JaTta ynakoBku r.

SIM-CHIP/NB-FI #
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14 TAPAHTUN N3IFOTOBUTENA

MpeanpuaTne-n3rotToBuTENb rapaHTupyeTt COOTBETCTBME
Tennocyetumka TpeboBaHuam TY BY 100082152.020-2018 npwm
cobniogeHnn notpebutenem ycrnoBuii  TPaAHCMOPTUMPOBKW, MOHTaxa,
3KcnayaTaumu.

M@apaHTUMHBIN CPOK CO AHSA NPOAaXu TernocyeTymka 48 Mmecsues.
FapaHTUHbIA CPOK XpaHeHust — 6 MecsiueB C MOMEHTa M3roToBJieHUS
u3nenus.

MapaHTUM pacnpoCTPaHSATCA TOIbKO Ha TEMNJIOCYETUMNK, Y KOTOPOro He
HapyLleHbl naombbl 1 OTCYTCTBYHT MEXaHUYECKMNE NOBPEXAEHNA.

TennocyeTumk, y KOTOPOro BO BPEMSI rapaHTUIiHOro cpoka 6yaet
0BHApPY>KEHO HECOOTBETCTBME CBOWM TEXHUYECKUM XapakKTepuCTUMKaM,
PEMOHTUPYETCA MNPEeAnpPUATUEM-N3TOTOBUTENEM UM 3aMEHSIETCA APYIUM.

B ToM cnydyae, ecnv npoBeAeHWEe rapaHTUNHbIX PEMOHTHbIX paboT
BAUSIET  Ha METPOJIOrMYecKMe  XapakTepuCTUKKM,  TEMIOCYETUMK
BO3BpallaeTcs NoTpebuTento Co CBMAETENbCTBOM O NOBEPKE.

Mo BompocaM rapaHTUiHOro o6cnyxuBaHWs cneagyeT obpallatbcs B
CEPBUCHBIN LEHTP NpeanpusTUS-U3roToBUTENS:
Pecny6nuka Benapycb
223035 MuHckun panoH, n. Patomka, yn. MNapkoBas, 10
cekpeTapb: Ten./cpakc (017) 517-17-47, 517-17-55
otaen npopax: Tten. (017) 517-17-89, Ten./dbakc (017) 517-17-31
e-mail: info@arvas.by, web: http://www.arvas.by

CepBUCHbIN LeHTp: . MUMHCK, B. Xopyxen, 32A
aucnetyep: Ten. (017) 358-23-96, dakc (017) 337-10-27,
M06. +375-44-555-36-49
peMoHT: Ten. (017) 517-17-93

Onsa  yToudHeHUs Hannuusa nokpbiTusa pagumocetm NB-FI B 30He
yCTaHoBKM npubopa M no BoOMpocaM ee paclmpeHnss Heobxoammo
CBSI3aTbCS C U3rOTOBUTENIEM PAANOMOAYNS:

000 "Hepo aneKTpoHukc"

Pecny6bnuka benapycb

223016, C33 «MMHCK», MwuHckaa o060n., MWHCKMA Pp-H,
HoBoaBopckuii c/c, 74, paioH a. Koponuwesnumn

Ten. +375 17 388 53 00

www.neroelectronics.by
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15 CBEAEHNA O PEKJIAMALIMAX

B cnyyae oTtkaza B paborte Tennocyetymka wnm obHapyXeHus
HEUCNpPaBHOCTM B TEYEHME rapaHTUMHOro Cpoka, a Takxe obHapyXeHus
HEKOMMMIEKTHOCTU TMpu NEepBUYHON nNpueMKe wusgenus, notpebutens
AO/IXXEeH BbiCNaTb B agpec npeanpuatTna-un3rotoBntenda nMcCbMeHHOE
M3BELLEHUE CO CneayLWwmMmMy JaHHbIMU:

- Tvn npubopa, 3aBOACKON HOMep, AaTa BbiMycKa, AaTa BBOAA B
3KCnayaTaumio;
- XapakTep AedekrTa.

Bce npeabsaBnsiemMble peknaMauum AoHKHbl 6bITb 3aperncTpmpoBaHbl B
Tabnuvue:

HdaTa
KpaTkoe copgepxaHue Mepbl, NpuHATbIE NO
npeaobsiBeHUs
peknamauunm peknamauum
peknamMaumm
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NMPUNOXXEHME A
KapTa 3aka3a TensiocuetTymka

KapTta 3aka3za N° TennocyeTymka TOM-104-KY

3aKasuunk:

(HanmeHoBaHMe NpeanpuATUs, agpec, tenedoH/dakc)
HoMuHanbHbIN AnameTp ycnosHoro npoxoga (15 nnam 20 Mm) MM
KoMnnekT MOHTaXHbIX Yactei TOM-104-KY Ne
N21 - wapoBbili KpaH ANns YCTaHOBKWM TepMonpeobpasoBaTens
N22 - runb3a c 606biwKOM
Moaynb nepepaun aaHHbix (NB-IoT/NB-FI/HeT)

Konuuectso npubopos .
MpumeyaHus

JomxkHocTb, ©.U.0. 1 M0ob6. Ten. 3akasumka

Pecny6nuka benapycb

223035, MunHckui paioH, noc. Patomka, yn. MNapkosas, 4. 10
@ AP BAC oTaen npogax: Ten. (017) 517-17-89, dakc (017) 517-17-31

e-mail: marketing@arvas.by, info@arvas.by,

web: http://www.arvas.by
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NMPUOXEHME b
Fa6apuTHble, yCTAaHOBOUHbIE U MPUCOEANHUTENIbHbIE pa3Mepbl

abapuTHble, yCTaHOBOYHbIE U MPUCOEANHUTENbHbIE pa3Mepbl
Tennocyetuynka TIM-104-KY

1152 87

PucyHok B.1 - MNpoaonbHOE pacrofioXXeHne BblYNCANTENbHOIO 6/10Ka
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87

1152

PucyHok B.2 - NonepeyHoe pacrnofioXeHne BblyncanTenbHoro 6soka

Tabnuua b.1 - labapuTHblie, YCTaHOBOYHbIE W MPUCOEAUHUTENbHbIE

pasmMepbl

DN A B C
15 G 3/4" 110 92
20 G1" 130 102

Teriocyerunk TM-104-KY. llacriopr.
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NMPUJIOXEHUE B
Cneumndmkayma 3akasa TernJiocHéTumka

Tennocyétuymk TOM-104-KY — XX mm — X

[vameTp ycnoBHOro npoxoaa

DN, mm
15, 20
Moaynb nepefayn AaHHbIX:
HeT O
NB-loT 1 ———
NB-FI 2

Mpumep 3anucy TENNOCYETUMKA NPU 3aKase:
Tennocuyétumk TOM-104-KY - 20 mm - 0

B npumepe npuBeseHo ob6o3HauveHue Tennocyétumka TOM-104-KY c
AnaMeTpoM ycnoBHoro npoxoga 20 MM, 6e3 Mmoaynsa cBs3u.
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