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TEINNVIOCYHETYUKU «I1YJIBCAP» (Mogupuxanuu Y, Y]I)
PyxoBozctBo mo skcruryaTtanuu (macropt) KOTJIN.408843.000 PO (pex.20)

Cuenano B Pocenn I'ocynapcrBennniii peectp Ne 65782-16 OKIIA-2 26.51.65.000

Hacrosimmee pykoBOACTBO IO AKCIUTyaTallMd MPEACTABIISIET COOOH AKCIUTyaTallMOHHBIA JTOKYMEHT, OOBCIUHEHHBIA C
[acIopTOM.

1 HA3HAYEHHWE

Tennocuetunku «Ilymscap» Y, V]| (manee — TeruiocyeTYNKH) MpenHa3HAYEHBI Uil pabOTHl B 3aKPHITBIX M OTKPBITHIX
CHUCTEMax OTOIUICHUS MO0 XOJOAOCHAOXKEHHs (B KauecTBE CUETYMKA XOJoja). TerocyeTdnkd MOTYT HCIIONB30BaThCS IS
M3MEPEeHHs TeIUIa B TYIIMKOBOI CHCTEME TOpSYETo BOJOCHAOKEHNUS, KaK CUETIMKH ropsideld BOJIbI, ONPeIeIIsIome 00beM BOIbI,
TeMIIepaTypa KOTOPOH BBIIIE 33JaHHOTO 3HAUYCHHUS, a TAKXKE B KAUeCTBE CUETIMKA 00BEMa XOJIOAHOM U TOpSUEH BOJIBI.

KoHCTpYKTHBHO TEIIOCYETYMKH MTPECTABIISIOT COOOH €ANHBIN TETIIOCUETYHK U COCTOAT H3:

- OJHOTIO WM JBYX YJIBTPa3BYKOBBIX PaCXOJIOMEPOB;

- KOMIUJIEKTa TepMONnpeoOpa3oBaTeseii CONpOTHBICHMS;

- OJHOTO WJM [BYX JIaTYAKOB M3OBITOYHOTO JaBieHust (Momudukanus YJ| CONCpKUT [aTdnKy OaBJICHHS,
MoudUKaysa Y He COJACP)KUT JaTINKH JIaBICHUS);

- BBIYHMCIIUTENS.

[MpuHIMN nedcTBUS TEIIOCUYETYNKA COCTOUT B 00pabOTKE BBIYMCIUTENIEM M3MEPUTEIbHBIX CUTHAJIOB, OCTYIAIOMINX OT
pacxonomepa(oB), JATYMKOB TEMIIEPATypbl, JaT4WKa (IATYMKOB) M30OBITOYHOTO JABJICHUS, BBHIYMCICHUS M OTOOpa)XCHHS Ha
WHAMKATOPHOM YCTPOMCTBE BBIUMCIMTENS (Jajee — MHANKATOPHOE YCTPOHCTBO) pe3yIbTaTOB N3MEPEHUH:

- KOJIMYEeCTBa TEIUIOBOW sHepruy, ['ka;

- KOJIMYECTBA 3HEPTUH OXJNaxxaeHus, [ 'ka;

- TEIUIOBOM MOIIHOCTH, [ 'Kan/J;

- 00BEMHOTO PACcX0/1a TEMIOHOCUTENS B TIOIAFOIIEM H/UIK 00paTHOM Tpy6ompoBoaax, M>/d;

- 00beMa TETUIOHOCUTEIS B MOJAIOIIEM H/UT OOPATHOM TPYOONPOBOAax, M>;

- o0bemMa TEeIUIOHOCUTENS, W3MEPEHHOI'O pAacXoJOMepaMH, IIOAKIIOUYCHHBIMH K JIOMOJHHUTEIBHBIM HMITYJIECHBIM
BXOJaM, M>;

- Macchl TEIUIOHOCUTES B TIOAAIOIIEM U 00paTHOM TpyOOIIpoBOAE, T;

- Macchl TeIIoHOocuTe s TpyOonpoBoaa moanuTku (Ms), T;

- TeMIepaTyphl TEIUIOHOCUTENS B ITOAIOIIEM U 00paTHOM Tpybormposoaax, °C;

- Pa3HOCTH TEMIIEpaTyp TEIUIOHOCUTENS B IIOAAIOIIEM U 0OpaTHOM TpyOorpoBoaax, °C;

- M30BITOYHOTO JaBJICHNUS TEINIOHOCHUTEIIS B ITOJIAIONIEM B 0OpaTHOM TpyOomnposoaax, MlIla;

- JaThl ¥ BPEMEHU;

- BpEMEHHU HapaOOTKH, Y.

TemrocueTuKk HMEET SHEPrOHE3aBUCHMYIO MAMSTh, B KOTOPOM PErHCTPUPYIOTCS 3HAYECHHS TEILUIOBOM JHEPrUH U
napameTpbl TeIIonoTpeOneHns (cpeHne TeMIlepaTyphl 32 HHTEPBAJ BPEMEHH, 00BEM TEIUIOHOCUTENSI 32 MHTEPBaJl BPEMEHH).
I'my6una apxuBa 60 mecsmes, 184 cyrok m 1488 wacos. Ilo mpoTtokoiay M-Bus BO3MOXHO CUMTHIBAHHE MECSYHOTO apXHBa
riyOouHoM 24 3ammcu. B sHeproHe3aBUCHMOM ITaMsITH COXpaHSIETCs )KypHaJl cOOBITHH, copepxanmii nHdopmaruio 06 onmokax,
BO3HMKAIOMIMX B IIporiecce padoThl, 1 00 M3MEHEHNH HAaCTPOCUYHBIX MapaMeTpoB. B skypHane coOBITHI perucTpupyeTcst BpeMs
Hayasa HeIITaTHOW CUTYallMH, BPeMsl OKOHYAHUS HEIITAaTHON CHTyallMd M BpeMsl W3MEHEHHsI HaCTPOCHHBIX mapamerpos. Jlis
MIPOCMOTpa KypHajla COOBITHH Hcmonb3yeTcs crenuamnsupoBanHoe I10. Perucrpupyrorcsi cieayiomme BHIBI HELITAaTHBIX
CUTyauui: paspsn Oatapew, pasHHIA TEMIIEPATyp IMOJAIONIETO W OOpaTHOro TpyOONpoBOJa MEHbIIE MHHUMaNbHOH (3 °C*,
pacuer 3HEpruy B 3TOT MOMEHT IpeKpalaercs), 0ObeMHBII pacxoj] MEHbIIe MHHUMAJIBHOTO pacxoa (q), 00beMHBIH pacxon
Ooipllie IIPEZETIBHOTO pacxofa ((s), OTCYTCTBHE BOJBI B pacxozomepe. Pernctp ommOOK €Xe4acHO 3allMChIBACTCS B
SHEPrOHE3aBUCUMYIO IaMsATh. J{JIs KaXkmaol OmMOKM B PETHCTPE ONpEZeiieH COOTBeTCTBYIommii O6ut. Ecnm B TeueHwe waca
BO3HMKaJa Kakas-1T100 omMOKa, B 3aIIMChIBAEMOM PETUCTPE OYIET YCTaHOBJICH COOTBETCTBYIOUINI OHT.

THIIBI TETIIOCYETYNKOB, CXEMBI Y3JI0B yueTa H (hOPMYJIbl pacyeTa SHEpTUH MPUBEACHBI B IPIIIOKEHNH [
KondurypupoBanue Tuna TEIUIOCYETYMKA OCYIIECTBISICTCS Ha NpEANpUSATHH u3rotoButene. llepekondurypuposanue B
YCIIOBUSIX SKCIUTyaTalli¥ BO3MOXHO, HO ITOCJIE BCKPBITHS IUIOMOBI BBIMHCIUTENSI W YCTAHOBKM IEPEMBIUKH, pa3periaroniei
3anuch mapameTpoB. KoH(uUryprupoBaHue OCyIIECTBISIETCS C MCIIOJIB30BaHMEM crenuanusuposaHHoro 10 udepe3 unTEepdetic
RS485 mm6o UART (pa3bem pacrionokeH BHYTpU KOPITyca BHIYUCIUTEINS).

B MomnduKkanuy TemocueTynKa ¢ OJHAM PAcX0JOMEpPOM IIpeodpa3oBaTeNb pacxoja YCTaHABIMBACTCS B MPSIMOM HIIH
o0paTHOM TpyOONpOBOJE, MECTO YCTaHOBKM OrOBapHBAcTCs NpH 3akaze. B MoauduKanusx TEIUIOCUETIYMKOB C JBYMS
pacxonomepamu, Ipeodpa3oBaTeib, COBMELICHHBINA C BEIUMCIUTENIEM, YCTAHABIMBACTCS B ITOIAIOIINNA TPyOOIIPOBOI.

TennocueTunky MOCTaBISAIOTCS Kak Oe3 mMHTep(eiicoB, Tak u ¢ uHTepdericamn: RS485, M-Bus, UMITyIbCHBIN BBIXO/,
panuokanan (IoT, LoRa). Beibop unrepdeiica ocymecTsisieTcs npH 3akase npuoopa.

TemmocueTunku cootBeTcTBYIOT TpeboBanusm TP TC 020/2011. exmapanus o coorBerctBuu: EADC N RU JI-
RU.PA01.B.34306/21 ot 06.09.21r, mpuasta OOO HIII « TEITIOBOAOXPAH» (390027, r.Ps3ans, yn.Hosas, 1.51B, marepa
K, mexx.mom. H2).

* T1o 3aka3y BO3MOJKHBI JPYTHE 3HAUCHUS.



2 TEXHAYECKHUE U METPOJIOTHYECKUE XAPAKTEPUCTUKHU

Tabmmna 2
HaumeHoBaHue mapamerpa 3HaueHHE mapameTpa
Juamerp ycnoBHoro mpoxona, Jly, MM 15 20 25 32 40 50 65
MuHHMMAaJIBHBIH 00BEMHBIN PAcXo, qi, M>/4 0,012 1 0,015 | 0,025 | 0,035 | 0,060 | 0,060 | 0,100 | 0,150 | 0,350 | 0,250 | 0,5
MakcHMaJIbHBIH 00bEMHBIN Pacxos, qp, M/ 0,6 1,5 2,5 3,5 6 6 10 15 35 25 50
IIpenenbHblii 06bEMHBII PACXO, s, M/4 1,2 3,5 6 7 12 15 20 30 70 50 100
TTopor Y4yBCTBUTENBHOCTH, M>/4 0,004 | 0,003 | 0,005 | 0,007 | 0,020 | 0,012 ] 0,020 | 0,030 | 0,070 | 0,050 | 0,070
Macca cuetunka*, r, He Ooiee 885 965 965 995 | 1510 7100 9300
[ponomkerne TabIUIIE 2
HanmeHoBaHue mapamerpa 3HaueHHE mapameTpa
Juamerp ycnoBHoro mpoxona, ly, Mm 80 100 125 150 200
MuHHMMAaJIBHBIH 00BEMHBIN Pacxoq, gi, M>/4 0,4 0,8 0,6 1,2 1 2 1,5 3 2
MakcuManbHbI 00eMHBIH pacxo, qp, M3/4 40 80 60 120 100 | 200 | 150 | 300 | 500
ITpenenbHbIi 00BEMHBIN PAacXo, gs, M>/4 80 160 120 | 240 | 200 | 400 | 300 | 600 | 1000
ITopor Y4yBCTBUTENBHOCTH, M>/4 0,08 | 0,1 0,15 ] 0,2 0,24 | 0,28 0,3 | 0,35 | 0,35
Macca cuetunka*, kr, He Oojee 11,5 13,6 18,5 28,2 37,5
* TONBKO JUIS TEIUIOCYETYNKOB C OJTHAM PacX0JIOMEPOM

Tabmmna 3

HaumeHnoBaHue napamerpa

3HaueHne mapaMerpa

[penemnst momyckaeMoii OTHOCUTEIBHON ITOTPEITHOCTH U3MEPEHUH KOJIIYECTBA SHEPTUH (TETIOBOH

MOIIHOCTH), %

+(3+4- Atmin/ AtH0,02-p/q)

Ipenensr nomyckaeMol OTHOCHTENBHOM MOTPEIIHOCTH M3MEpEHHiT 00beMHOro pacxona (00bema)

TeTIoHOCHTEs, %o

+(2+0,02-qp/q), HO HE Oomee +5

Jwnamazon nuzmepeHuii remneparypsl, °C

or 1 1o 105 mu ot 1 mo 150

Ipenmens! formyckaeMoii aOCOMIOTHON MOTPEITHOCTH U3MepeHHi TeMneparypel, °C

+(0,6+0,004-t)

Jnama3oH u3MepeHnid pa3HOCTH TeMIeparyp, At, °C

ot 3 o 104 mu ot 3 mo 149

[penmens! fommyckaeMoi OTHOCHTENIBHOH MOrPEINTHOCTH KOMIUIEKTA JaTUHKOB TEMIEPATY P, %

+(0,5+3" Atmin/AD)

[pemens! fomyckaeMoi OTHOCHTEIBHOHN MOTPENIHOCTH BBIYUCIHTENS, %o 1(0,5+Atmin/At)
[penmens! fomyckaeMoi OTHOCUTEIBHOH MTOTPEITHOCTH M3MEPEHUH TEKYIIEro BpeMeHH, Yo 0,05
MakcumanbHoe pabouee mainenne, MIla 1,6

Jlnana3oH n3MepeHnst n30bITouHoro aAasaeHus ™, Mlla

ot 0 110 1,6 (110 3aKa3y M3rOTaBIMBAIOTCS
pazmraHble uenonaens ot 0 10 2,5)

[Ipenensl momyckaeMoii OTHOCUTEIBHOH MOTPEITHOCTH H3MEPEHH H30BITOYHOTO NaBieHuS ™, %o +2
Pabourne ycnoBus 3KCILTyaTaINHN:

- IMamna3oH TeMIIepaTypbl OKPYKAaIOIIeTo Bo3ayxa, °C ot +5 mo +50
- IMana30H OTHOCUTEJIFHOM BIIAKHOCTH BO3.yXa, %o ot 20 1o 95
- mana3oH arMoc(epHoro pasienue, klla ot 61 1o 106,7
Knacc 3amursr mo 'OCT 14254 1P65
CpenHuii CpoK ciTyKObL, JIET, HE MEHEE, 12
JlinHa IpHUCOeTMHUTENBHBIX Kabenel TepMorpeoOpas3oBareneii, MM

(o 3aKa3y BO3MOKHBI APYrue 3HaUeHHs) 1500
JlmHa IprCcoeIMHUTENBHEIX Kabeneil narepdeticos, MM

(o 3aKa3y BO3MOKHBI APYrue 3HaUeHHs) 1000
Hampsikenue a1nemMeHnTa nuTaHusi HOCTOSIHHOTO ToKa, B 3,610,1
Cpok ciry>k0bI DIIeMEHTa MUTAHWS, JICT, He MeHEee 6

XapaKkTEepUCTUKH PaAUOMOTYJIS:
- monoca pabouux gactot, MI't

01 433,075 1o 434,479 (ot 868,7 1o 869,2)

- BBIXOZIHAsI MOIITHOCTH, MBT, He Gonee 10 (25)

- KOJIMYECTBO ITOCBUIOK PAUOMOMYJIISL B CYTKH 2

[TapameTpsl coemuaeHus nHTEpdEiica: RS485 M-Bus
CKOpoCTh 9600 2400
Cron OUTHI 1 1
YerHocTh None Even
Burst 8 8
CereBoii ajpec Coorts.3aB0j1. No 1
KonndecTBO JOMOTHUTEIBHBIX CUCTHBIX BXOJIOB (MCIOJIHEHHE M0 3aKa3Y) 2/3/4
KomaecTBO HMITyIbCHBIX BEIXOJIOB (MCIOJIHEHHUE 110 3aKa3Y) 1
Hanpspxenne mutanus uaTepdeiica RS485**, B 9...30

Toxk norpebnenus ot BHemHero uctounnka RS485/M-Bus, MA He Gonee 10
MaxkcumanbHoe 3HaueHne SHeprum, ['kan 9999,9999
MaxkcuManpHOe 3HAUCHHE 00hEMa TEIUIOHOCUTENS, M> 99999,999
[loporu nepenonHeHys 10 UIMIYIbCHBIM BXO1aM 100000000,0
JUTNTEIEHOCT MMITyJIhCa HMITYJIbCHOTO BBIXO/Ia, MCEK (110 3aKa3y BO3MOKHbI ApPyrue 3HaUeHHs1) 125

Bec nmmynbca, 'kan (1o 3aka3y BO3MOKHBI Apyrue 3HAUeHHs1) 0,001
MakcHuMabHbIH KOMMYTHPYEMBIH TOK HMITyJIbCHOTO BBIXOJd, MA 50
MakcnumanbHOe KOMMYTHPYEMOE HalpsHKEHHE MMITYJILCHOTO BBIX0a, B 24

* Toupko Jurst TernocueTankoB Moaudukanmii «Ilymscapy V1.

**B ncnonaennn ¢ naTepdeiicom RS485 miranme ocymecTsistercst 3a C4eT NCTOYHIKA HHTepetica, BCTPOSHHBIH Y/IEMEHT NUTAHUS HE UCTIONB3YeTCs




3 COCTAB U3JEJIUA
KoMmrekT mocTaBky TemiocueTyrKa ONpeaessieTcs Py 3aKa3e U3 cocTaBa, yKa3aHHOTO B Tabiuue 4:

Tabmna 4
HaumeHnoBanue Konuuectso
Tennocuerunk «llymbcap» Momudukarym Y (Y1) 1
PyKOBOACTBO IO 3KCILTyaTalUU 1
I'mip3a 11 MOHTaXKa TepMornpeodpazoBarens (uist Jy25 u Bblme) 1
KopoOka KoMMyTaIrioHHas (B 3aBUCUMOCTH OT UCIIOJTHEHHS]) 1
KoMIuiekT npucoeuHuTeNe JaTyHHbIX CornacHo 3aka3y
KoMIuiekT npucoeHuTeNnel oA NpuBapKy CornacHo 3aka3y
[TapoBoii kpaH st MOHTaxa TepMonpeodpazosaress ([yl5, 1y20) CornacHo 3aka3y
KoMIIeKkT npokia 1ok pe3nHoBbIX s (hiranneB (uist JlyS0 u Beiie) 1

4 ONMCAHUE WHTEP®ENCA ITOJIb3OBATEJISA

4.1  Wpentnduxammonnoe Hanmenosanue I10: «HeatMeter2 V1», nomep Bepcuu [10: 1.35.

4.2 OnucaHue MEHIO IPUBEAEHO B IpuioxkeHuu E.

[Ipn HaXxaTHW Ha KHOIIKY, PAacIOJIOKCHHYIO Ha IepeiHel IaHeld, NPOUCXOMUT IUKIMYECKOe MEPEKIIOYEHHE MEKITY
PEeXXUMaMH WHIMKALIAH.

3Hak % 03HaYaeT, YTO CUCTUYHK PETUCTPHPYET PACXOJ TEIIIOHOCUTEIS.

Ha unaukaTope MOryT 0TOOpaXkaThCs CICAYIONIME BUIBI OIIMOOK (00 ONIMOKE CUTHATIM3UPYET 3HAYOKA):

- paspsbxeHa Oartapesi: HanpspkeHne Hke 2,9B (Muraer 3Hagok O6atapew il);

- pa3HMIIa TEMIlepaTyp IOJAIONEro M OoOpaTHOTO TepMoIpeoOpa3oBaTesell MMeeT 3HAaUeHHE HIDKE MHHUMAIBHO
JIOIYCTUMOTO (MHTAIOT 3HAYKH 000MX TepMoIpeoOpa3oBaTesei);

- omr0OKa SHEProHe3aBUCUMOH MaMsITH (MUTaeT 3HaYO0KR);

- KOpPOTKOE 3aMbIKaHHE TepMOIpeoOpa3oBaTesst (BMECTO TEMIIEPaTypbl BEIBOIUTCS 3HaUeHHE - 999,00);

- 00pbIB TepMonpeoOpa3oBaTesst (BMECTO TEMITEPaTyphl BEIBOAUTCS 3HaYeHHE 999,00);

- nencnpasHocts ALIT (BMecTo Temneparypsl BeIBOAUTCS 3HaueHne - 888,00).

- pacxoJ MeHee MHHIUMAIIBHOTO, JTHOO0 00Jiee MAaKCUMAIBHOTO (00 OIIMOKe CHTHAM3UPYET TOIBKO 3HAYOK A).

5 YKA3AHHUE MEP BE30OITACHOCTH
Io creneHu 3amUTEI OT NOPAXKEHUS DIIEKTPUUECKUM TOKOM TerocueTuuk otHocuTes K kinacey I mo 'OCT 12.2.007.0.

HNPEAYHNPEXJIEHUE

o [Tpu HenayiexamemM oOpalleH! ¢ JIUTHEBOW OaTapeeil BOZHUKAET OITacHOCTb B3DPHIBA.

o Barapewn 3arpemniaeTcs: 3apsbkaTh; BCKPBIBATh;, 3aMbIKaTh HAKOPOTKO; IEPENyTHIBATh ITOJIOCA; HAIPEBATh CBHIIIE
100 °C; moaBeprath BO3/ICUCTBHIO MIPSMBIX CONHEUYHBIX JTyUYCH.

o Ha Gatapesix He HOJKHA KOHJICHCHPOBATHCS Biara.

o [Tpn HEOOXOAMMOCTH TPAHCIIOPTUPOBKH CJIEAYET COOJIOAATH MPEINHCaHus 10 0OPAIIEHHIO C OIIACHBIMU I'Py3aMH
JUIS COOTBETCTBYIOIIETO BUAA TpaHCIopTa (00s3aTeNbHast MApPKHPOBKA).

o Hcnonp30BaHHBIE JIUTHEBBIE OATaApEN OTHOCATCS K CIICIUATIBHOMY BHIY OTXO/IOB.

6 HOATI'OTOBKA K UCITOJIb30BAHUIO, PASMEIIIEHUE, MOHTAK

6.1  IlogroroBka M3AenHs K yCTAaHOBKE HA MECTE DKCILTyaTallUU

Ilepen ycTaHOBKOH TENIOCYETUNKA IPOBEPHTE €0 KOMIUIEKTHOCTh B COOTBETCTBUU C IACIIOPTOM. BhIOIHNTE BHEIMHUN
OCMOTP C IEJIBIO BRISBICHHUS MEXaHWYECKUX MTOBPEXACHHUH Kopiryca mpubopa. Ecim nprbop Haxoauiicst B yCIOBHSX, OTIIMYHBIX
OT YCJIOBHH 9KCILTyaTallly, TO ITepe]l BBOJIOM B SKCILTyaTalluio HEOOXOUMO BBIIEP)KAaTh €r0 B YKa3aHHBIX yCIOBUSIX HE MeHee 2 4.

BHUMAHME! I1pu oOHapy»eHNH HENCIIPABHOCTH TETJIOCUETYMKA HKCIUTyaTalus mpruoopa 3anpenieHal

6.2  Pa3memeHue

ITpu BEIOOpE MecTa I YCTAHOBKU PYKOBOJICTBOBATHCS CIIEAYIOMIMME KPUTEPHUSIMU:

- HE CIIeAyeT yCTaHAaBIUBATh TEIIOCUETUNK B MECTAX, [e BO3MOXHO IPUCYTCTBUE MbUIM HIIM ATPECCUBHBIX I'a30B;

- HE cJIeyeT pacrioyiaraTb BOJIM3HU MOIIHBIX HCTOYHUKOB 3JIEKTPOMArHUTHBIX M TETJIOBBIX U3JTyYeHNUH;

- HE CJIeyeT pacroyiaraTb B MECTaX, OABEPKEHHBIX TPSICKE, BUOpAIMU UIIM BO3JICHCTBHIO BOJIBI;

- CJIelyeT yUUTHIBATh JUTMHY KaOesel CBSI3H ¢ BHEIIHUMH YCTPOHCTBAMH 1 HAJIMYHE CBOOOTHOTO JIOCTYyIA K PacXoJIOMepy.

B Mommdukanyn TemuocyeTyrKa ¢ OAHUM pPAacXOJOMEPOM IPeoOpa3oBaTesb pacxXoia YCTaHABIMBACTCS B IPSIMOM HIIH
oOpaTHOM TpyOONpPOBOJE, MECTO YCTAHOBKM OTOBAPHUBACTCS NPH 3aKa3e (THII CUETYMKA OTOOpa)kaeTcs Ha WHAWKATOpe B
COOTBETCTBHUH C IPUJIOKEHUEM [ HACTOSAIIEr0 PYKOBOCTBA).

Bo3moxHo nepexkoH(UryprpoBanre nprudopa 10 Hadaia KCIUTyaTaluy C IMOJAI0IETro Ha oOpaTHBIN Wiu HaoOopoT. [Ipu
3TOM IIepeyCTaHOBKa TEPMOIIPeoOpa3oBaTelis B pacxogoMepe He TpeOyeTcst M He AOITyCKaeTC s

B Momm@ukanusx TENmJOCUETYMKOB C IBYMSI PacxojJoMepaMu, IpeoOpa3oBaTeib, COBMEIICHHBI C BBIYHCIUTEIEM,
YCTaHaBIIMBACTCS B IOAIOIINNA TPYOOIIPOBOI.

Iepen ycranoBko# pacxomomMepa PeKOMEHIYETCS MPOMBITH TPYOONpPOBO, YTOOB! YAAIUTh U3 HEr0 OKAJIMHY, MECOK U
JIpyTHEe TBEPABIE YACTULIBL.

[psivosHelHBIe yUacTKy TPyO JOJDKHBI COOTBETCTBOBATH NMpHUiIoXKeHHI0 B 1 umets [ly, paBHsbiii ly pacxonomepa. OTKiIOHEHNS
BHYTpPEHHETO JAaMeTpa TpyO Ha MPsIMBIX yJacTKax JI0 U IT0CIIE pacxo/ioMepa He J0JDKHBI IPEBBIIATH BEJIMUHH, IPUBEACHHBIX B TA0. 5.

[Mpssmonuueiinbie yyactku TpyO nomkHbI coorBercTBoBaTh I'OCT 8734 mym T'OCT 8732 n umers [y, paBubiil [y
pacxonomepa. OTKIIOHEHHMS BHYTPEHHETO IHaMeTpa TPyO Ha MNpsMBIX ydJacTKax JI0 M IIOCIE pacxoioMmepa HE JOJDKHBI
MIPEBBIIIATE BEIMYNH, IPUBEACHHBIX B Ta0II. 5.



Tabmmna 5. Jlormyckaemble OTKIIOHEHHSI BHYTPEHHETO JUaMeTpa TPYOBb! MPSIMOJIMHEHHBIX yYacTKOB

My 15 20 25 32 40 50 65 80 100 125 150 200

QT}\%@’I’ 1541,0 | 20£1,5 | 25%1,5 | 3271530 | 4071530 | 50717 30 | 652550 | 80725 g0 [100%25 12012525 120 150%3 13,0 | 20073 100

Komrmiexkt npucoenuanTeNed Mo mpuBapKy obecnednBaeT npsmble ydactku 5 [y s terutocuerunkos ylS, [1y20,
Hy25, Oy32, dy40.

IMepen pacxomomepamu y15, dy20, dy25, Ay32, [y40 pekomeHayeTcst ycTaHaBIMBAThH (PHIIBTP.

6.3  MoHnTax

ITpn MoHTaXe pacxoAOMepOB HEOOXOJUMO COOIIIOIATH CIIECAYIOLINE YCIIOBHUS:

- pacxonomep [yl15-40 nomkeH OBITH PacHONIOKEH OTHOCHTENBHO TPyOBI moa yriiom ot 45 1o 315° Bo uzbexanue
CKOIUIEHHS BO3JyXa B COOTBETCTBHHU C PUC.2;

- pacxonomep 1y50-200 mommkeH OBITH PAaCIHONIOKEH BEPTHUKAJIBLHO OTHOCHUTEIBHO TPYOBI BO M30€KaHHE CKOIUICHHS
BO3/[yXa B COOTBETCTBHUH C PHUC.3;

HEAOMYCTUMOE MONIOKEHNE O THMOE TTO/IOKERME

A0ryCcTuMOE 10/10)KEHNE

LOT5C TUMOE TTO/1OXERVE

Pucynox 2 Pucynox 3

- HallpaBJICHUE CTPEJIKA Ha KOPIYyCEe pacxoJoMepa JOJLKHO COBMNAJaTh C HAIMpaBICHUEM IIOTOKAa BOJABI B
TpyOOIIpOBOIE;

- MIPUCOCTMHUTEIBHEIC MITYIEPHl COSAUHUTH C TPYOOIPOBOIOM, YCTAHOBUTH MPOKIATKH MEXKAY PacXxoJOMEpPOM U
IITyIIepaMH, 3aTIHYTh HAKUHBIC Talku ¢ MOMeHTOM He Oonee 40 H-m (4 krc M), s KOHTPOJISI MOMEHTA 3aTSHKKH
raifiku MpuUMeHATh TuHaMoMeTpraeckuii kirtod o ['OCT 33530-2015 (maHHas peKOMEHIAIWS pacIIpOCTPaHICTCs Ha
pacxonomepsl [y 15-40);

- YCTaHOBHUTH PacXojoMep B TPYOOIIpoBoIe O€3 HATATOB, CIKATHIA U IIEPEKOCOB;

- YCTaHOBHUTH PACXOIOMEP TaK, YTOOBI OH OBLIT BCET A 3aIIONHEH BOIOMH;

- pacxomoMep MOKET YCTaHABIMBATHCS HAa TOPU30HTAIHHOM, HAKIIOHHOM U BEPTUKATBHOM TPYOOIIPOBOJIC.

ITepen BBoioM pacxogomMepa B 3KCILTyaTalMIO POBOISAT CIAEAYIOUINE ONEPALIUN:

- [10CJIE MOHTaXKa pacxoJ0Mepa BOJy MOAABATh B MArCTpallb MEJJIEHHO MPU OTKPBITHIX B HEH BO3AYIIHBIX KJlamaHax

JUIs1 IPEIOTBpALCHHSI pa3pyLLIEHUs pacXoJoMepa Mo/ IeHCTBUEM 3aXBAU€HHOT'0 BOJIOW BO3/1yXa;

- MIPOBEPUTH TEPMETUUHOCTD BBIITOJIHEHHBIX COETMHEHUIA;

- COEMHEHUS JOJKHBI BBIIEPKUBATh JaBieHue 1,6 MIla.

1 Bo BHOBb BBOJIMMYIO OTOIUTENIBHYIO CHCTEMY (JIOM-HOBOCTPOWMKA), TIOCIIE KAIMHUTAIIBHOIO PEMOHTA HIJTH 3aMEHbBI HEKOTOPOH YacTu
TpyO pacxomoMep MOKHO YCTAHABIMBATH TOJNBKO TIOCNE IMyCKa CHCTEMBI B SKCIDTYaTAIMIO W TINATENIFHOW e¢ MpOMBIBKA. Ha mepuon
PEMOHTA OTOIUTEIBHON CETH pacX0AOMEPHI PEKOMEHIYETCs IEMOHTUPOBATH M BPEMEHHO 3aMEHUTH COOTBETCTBYIOLIEH POCTABKOM.

OmuH  TepMoIipeoOpa3oBaTelb YCTAHOBICH B KOPITYC pacxoioMepa M OIuIoMOupoBaH. Bropoi TepmorpeoOpa3oBaTeis
YCTaHABIMBACTCS B TPYOOIPOBOJ, IMPOTUBOIIOJIOXKHBEIL TOMY, B KOTOPOM YCTAaHOBJIICH PacXoiOMep, MEPICHIUKYIIPHO K OCH
TpyOOIpPOBO/Ia, MOCIE pacxojoMepa (€CM B COCTaB TEIUIOCUCTIMKA BXOIWT JBa pacxomomepa). JJaHHBIA TepMoIipeoOpa3oBaTeb
TTOJJIC)KUT TUIOMOMPOBKE TOCIIE YCTAHOBKU. MOMEHT 3aTsDKKH IITyIiepa TepMorpeodpazosarens 1,6 H-m (0,16 kre-M) (st KOHTpOIsS
MOMEHTa 3aTSHKKA TPUMEHATh auHamoMerprdeckuii kmod o ['OCT 33530-2015). Pasmep TepmonpeoOpas3oBateneli W THIIB3,
BXOJIAIIMX B KOMIUICKT TOCTABKH, 0OSCIICUNBACT MTOJIOKECHIE TEPMOIYBCTBUTEITEHOTO 3JIEMEHTa B TpyOe Ha riryouny (0,2-0,8)D.

Ecnu B coctaB TemiocueTdyMka BXOOUT [Ba pacxoloMepa, KOMMYTalusi MPOBOJOB, COCOUHSIOUIMX PAaCXOJOMEp U
BBIYHCIIUTEINb, OCYIIECTBISACTCS C UCTIOIh30BAHNEM KOMMYTAIIHOHHON KOPOOKH, BXOISIICH B KOMIUICKT IIOCTABKH.

[Tpu MOHTaXe AATIYMKOB JAaBICHUS HEOOXOIUMO COOIIOATE CICAYIONIAE YCIOBHUS:

- B COCIMHUTEIBHOW JIMHUM OT MECTa OTOOpa NAaBJICHUS K JATYUKY CIIEAYeT YCTAHOBHUTH TPEXXOIOBOH KpaH IS
coemMHEHUA Jatunka ¢ atMocgepoii. [lepen mpucoeqMHEHHEM K MATYNKY COCTUHHUTEIBHBIC JTMHUU JODKHBI OBITH TIATEIHHO
MIPOYTHI Il YMCHBIIICHUST BO3MOXXHOCTH 3aTrPsA3HEHUS KAMEPhI H3MEPUTEIBHOTO OJIOKA TATINKA,;

- PEKOMEHyeTCsl yCTaHaBIMBATh JATUMK IOJ YIJIOM BHU3 JUISl 3allUTHl OT THAPOYJApOB, BO3HHUKAIOWMX MpU
3aIOJIHEHUH TPYOOIIPOBOIOB, U TIPEIOTBPAIICHHUS CKOIJICHHUS BO3/IyXa B MECTAX IMOACOCIMHECHUS JaTIMKa K TPyOOIPOBOY;

- HE YCTaHABIMBATh MATYNK BEPTHKAIHGHO B 3aKPBITHIA IAPOBOM KpaH, HAMOJHCHHBIN BOIOH, BO mM30ekaHUE
pa3pyIieHus MEMOpaHBL;

- B Clly4ae MPEBBILIEHUS TeMIepaTypbl uamepseMoit xuakocty 3HayeHust 130 °C nepea 1aTUUKOM PEKOMEHIYETCS
YCTaHABIMBATH PAHATOP.

KomMyTanuss mpoBOJOB, COCIUHSIIOIIMX OATYUK HABJICHUS U BBIYUCIUTENb, OCYIIECTBISIETCS C MCIOIb30BAaHUEM
KOMMYTAIIOHHON KOPOOKH, BXOJAIIEH B KOMIUICKT IIOCTABKH.



Jl1st MCKITIOYeHUsT HECaHKIIMOHUPOBAHHOM 3aMCHBI JATYMKOB JABICHUS W PacXofoMepa KOMMYTAIMOHHAS KOpPOOKa
TTO/ITICKUT TNTIOMOUPOBKE.

Temmocuérunk «Ilympcap» VY ycTaHaBIMBAcTCS B COOTBETCTBUH C THUIIOBBIM IMPOCKTHBIM PEHICHUEM, ITPUBEIEHHBIM
http://teplovodokhran.ru/support

7 TEXHUYECKOE OBCJIYKUBAHUE

Jns Oe3omacHOi OKCIUTyaTallMd  HEOOXOJHMMO OCYHICCTBISATH TEXHMYECKOe OOCIY)KHBaHHE, KOTOPOE JOJDKHO
MPOBOJUTHCS JIMIAMH, U3YYUBIIMMH HACTOSIIICE PYKOBOCTBO MO SKCILTyaTalliH.

TexHUueCcKoe 00CITyKUBAHUE COCTOUT H3:

1) MNEPHOIMYECKOTO TEXHUIECKOTO 00CITYKUBAHUS B MIPOLIECCE IKCILTYaTAHU;

2) TEXHUYECKOTO 00CITY)KHBaHHUS Mepe]l IPOBEACHUEM IOBEPKU.

[Mepuomuyeckoe 0OCTy)KMBaHHWE 3AKIIOYACTCS B OCMOTpPE BHEINHErO BHAA TEIUIOCYCTYMKA, B CHATHH H CBEpKE
W3MEpUTEIbHOI HH(OpMaLuK, MOJBOAKE BHYTPSCHHHUX YACOB, B YCTPAHCHUH IIPHYHH, BBI3bIBAIOLIMX OIIMOKH B paboTe.

OcMOTp peKOMEHIyeTCs MPOBOAWTH He peke 1 pa3a B 6 MecsleB, MPH 3TOM MPOBEPACTCS HANCKHOCTh KPEILICHHS
npudopa Ha MECTe IKCIUTYaTALMH, COCTOSTHUAE KaOeIbHBIX JIMHUN U COXPaHHOCTh MIOMO.

CHstue uHMOpPMaLUK CIIEIyeT IPOBOIUTE C HCIOJIB30BAHUEM MIEPCOHATEHOTO KOMITBIOTEpa Yepe3 HHTepdeiic.

OOcnyxuBaHUE Tepel MOBEPKOH 3aKIIOYaeTcs B 3aMEHe JIMTHEBOH Oarapen. 3aMeHa OaTapeW OCYLICCTBIISCTCS B
YCIIOBHSIX CEPBUCHOTO LIEHTPA MOCIIE BCKPBITUS IIOMOBI KOPITYCa BBIYHCIIATENS.

8 IHOBEPKA

TemnocueTunk nomiexut mnosepke, cormacHo IOTJIM 408843.000 MII «Tennocuertunkn «lIlyascap». Mertoauka
noBepkm» ¢ u3meHeHueM Ne 1. Tlepuonndeckast noBepka NPOBOAUTCS OAUH pa3 B IIECTH JET.

9 IIPABHUJIA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U YTUJIN3ALINN

9.1  TemocueTYnK B yIAKOBKE MPEAIPUATUSA-U3TOTOBUTENS CIIEAYET TPAaHCIIOPTHPOBATH JTIOOBIM BHIOM TPAHCIIOPTA B
KPBITBIX TPAHCIIOPTHBIX CPEJICTBAX Ha JIOOBIE paccTosHMs. Bo BpeMsi TpaHCIIOPTHPOBAHMS U MTOTPY304HO-PA3TPy30YHBIX padoT
TPAHCIIOPTHAs Tapa He J0JDKHA ITOJBEPraThCsl PE3KUM yapaM H MpSMOMY BO3JIEHCTBHIO aTMOC(HEPHBIX OCa/IKOB U IBUIH.

9.2  IlpenenbHbIE YCIOBHS XpaHEHUS U TPAHCIOPTUPOBAHUS:

1) TeMIIepaTypa OKPYKaloIero Bo3ayxa ot munyc 40 mo mwioc 55 °C
2) OTHOCHTENbHAs! BIAKHOCTh BO3/yXa He Ooree 95%;
3) aTtMocdepHoe naBieHue He meHee 61kI1a (457 mm pr. cT.).

9.3  Xpanenue nmpruOOpPOB B YIIAKOBKE Ha CKJIAaJ[aX M3TOTOBUTEIS U IMOTPEOUTEINS TOHKHO COOTBETCTBOBATH YCIIOBHSIM
xpanenus «5» no 'OCT 15150.

94 Yrwm3zanus mpubopa MPOU3BOAUTCS B COOTBETCTBHHM C METOIMKOW, YTBEpXIECHHOH [ ocymapCcTBEHHBIM
koMuTeToM P®D 110 TeneKOMMYHUKALIHSIM.

10 TAPAHTUMHBIE OBSI3ATEJIbCTBA

10.1  MsroroButenb rapaHTUpPYyeT COOTBETCTBHE m3zenms TpeboBanusM TY 4213-041-44883489-2016 mpu UCHONB30BaHUH
T10 Ha3HAYEHMIO, COOJTFOICHNH TOTPEOHTENIEM YCIIOBUH SKCIITyaTalluy, XpaHEHNU s, TPAHCTIOPTUPOBAHHUS M MOHTaKa.

10.2 T'apanTHiiHBIH CPOK Ha IPUOOP — 5 JieT pu cobmoaenun ycinoBuid m.10.1.

10.3 M3roToButesnb HEe NMPUHUMAET PEKIaMally, €CJIM TEIUIOCYETUYMKH BBIIUIA M3 CTPOS 10 BHHE ITOTPEOHTENS M3-32
HENpaBUIBHON SKCIUTyaTalliy WM TIPH HECOOMIOICHNN yKa3aHHUi, TPUBECHHBIX B HacTosIeM «PykoBozcTBe».

10.4 B rapaHTUiiHBII pEMOHT NIPHHUMAOTCS TEIUIOCYETUHKH TOTHOCTBEO YKOMILIEKTOBAHHBIE U C HACTOSILIMM PYKOBOJCTBOM.

ITo BceMm BoIpocam, CBSI3aHHBIM C KAYECTBOM IPOIYKIUH, CIEAyeT 00paIlaThesl Ha MPeMIPHSITHE-U3TOTOBUTEN!

Poccus, 390027, r. Pa3ans, yi. HoBas, 51B, nex. mnom.H2  T./¢. (4912) 24-02-70
e-mail: info@pulsarm.ru http://www.pulsarm.ru

11 CBEJEHUS O IPUEMKE
TemnocueTunk «ITynscap» , °C, Hy Q= M/, q= M3/a

s 3aBOJICKOI Ne

COOTBETCTBYET TpeOOBaHMAM TexHHUYecKnX ycinoBuid TY 4213-041-44883489-2016 u mpu3HaH roAHBIM K SKCIUTyaTaIHH.

OTK JaTa BbITyCcKa
12 CBEJIEHUS O ITOBEPKE
Tennocuetunk «Ilynscap» IIPOILEN MTOBEPKY B COOTBETCTBUH C TAOJIHMIICH:
damunus, Kueiimo Jara
Jara HanmenoBanue OtMmeTka N
WHULMAJBL, MOINUCH [OBEPUTEIHLHOTO ouepeIHOn
[IOBEPKU MOBEPKU 0 MOBEpKe
[IOBEPUTEIS opraHa [IOBEPKU
IlepBuunas no
P A IToBepka
BBOJIA B
BBIMIOJIHEHA

OKCILTyaTalnuo




IIpunoxenne A

TABAPUTHBIN YEPTEX 1 YCTAHOBOYHBIE PASMEPHI

85

[/ A .
T

102

HomuHanbHBI quaMeTp

Pa3smep

15 20 25 32 40

MonTaxkHas JyiHa L, MM He OoJee

11

0 | 130 | 160 | 180 | 200

Bricota H, MM He Gosee

80 90 100 | 110 | 120

[MpucoepunurenpHas pe3pda D, MM

G3/4 | Gl |G1-1/4/G1-1/2| G2

[prcoemHATENBHAS Pe3b0a TepMOIPeoOpa3oBaTeIs

M10x1 L=8,5mm

[ )

_ 00000V |
kj[—r‘H_J

HomuHanbHBI quaMeTp 50 65 80 100 125 150 200
MonTaxkHas JyiHa L, MM He OoJtee 200 200 225 | 250 250 300 350
Bricota H, MM He Gostee 180 200 280 | 280 280 360 415
D, MM He Ooree 165 185 200 | 220 250 285 340
D1, MM He OoJiee 125 145 160 | 180 210 240 295
nxM 4xM16x50 8xM16 8xM20 | 12xM20




IIpunoxenue b

TABJIMIIA DJJEKTPUUYECKHUX MOIKJIIOUEHUMI 1JISI KBAPTUPHBIX TEIVIOCYETYUMKOB

1) Ucnonnenue c unmepgheiicon RS485:

Benbiit — MUHYC [IUTaHUA
Kopuunesbrii — IUIIOC MUTaHUS
Kenrprit —RS485 A
3eIeHbIN —RS485 B

2) Hcnonnenue ¢ umnyibCHblMU 6X00amu_u unmepdgeiicom

RS485:
Cepslii (uepHbIiT)
Po30BBIi1 (OpaHKeBBIiT)

— 1mIroc BXox 1
— IITIOC BXOJ 2

Cunani — IUTIOC BXOA 3
Kpachbrii — IITIOC BXox 4
Benbii — MUHYC [IUTaHUA
Kopuunesbrii — IUTIOC MMUTaHUS
Kenteria —RS485 A
3eneHbI —RS485 B

CXEMA HNOJAKIIOYEHUA OBIEJAOMOBOI'O TEIVIOCYETYUKA

3) Hcnonnenue ¢ unmepgpeiicon M-Bus:
benprit — M-Bus
Kopuunessiit — M-Bus

4) Hcnonnenue ¢ uMnyibCHbIMU 6X00AMU U
unmepgeiicon M-Bus:
Cepblii (uepHbIit)

Po30BBIi1 (OpaHKeBBIiT)

— 1mIroc Bxox 1
— IITIOC BXOJ 2

UHTEP®ENCOM RS485 U TPEMS UMITYJIbCHBIMH BXOJAMMA

Pacxogomep
(BblMMCOUTEND
IN Pulse1

KOpPVMHEBbLIV

Cunuii — IUTIOC BXO[ 3
Kpacusrii — noc BxoA 4
benbrit — MHHYC BXOJOB
Kenrorit — M-Bus
3eseHblit — M-Bus
5) Hcnonnenue ¢ umnynbCHbIM 8bIX000M:
Kopuunessrit — IUIIOC
Benbiit — MUHYC
C OJHUM PACXOIAOMEPOM,
- — — — —

KommyTaunoHHas kopobka

KeMTbln

IN Pulse2

IN Pulse3
GND

3eneHbl

Genbin

Genbi

GND

+U nut
RS485 A
RS485 B

KOPWHHEBbIA

KEMTbIN

3eneHbln

| Mpubop yyeTta c B
MM MYNbCHbIM |

CXEMA HNOAKIIOYEHUA OBIHEAOMOBOI'O TEIVIOCYETYUKA C OJHUM

Benblii 6enblit NmnynbcHbi Bxoa, 1 | BbIXO0M
GND GND —_—— — —
KOPWHHEBbIA KOPUHHEBbIA -
P vee vee P r -
. Mpubop yyeTa c
el - P1 - wmnynochem |
3eneHbIl _ | NmnynbcHbI Bxog 2 | _Bblﬁ'u'ﬂﬂ - I
P2
GND GND R
9 r o -
pnbop yyeTa c
GND vce |
. MMNYbCHbIM
\ P2 VIMny b CHbIV BXoA, 3 | BbIXOA40M |
V
PACXOJAOMEPOM,

UHTEP®ENCOM M-Bus 1 TPEMS UMITYJIbCHBIMHA BXOJIAMHU

Pacxooomep
(BblMMCOUTEND )
IN Pulse1

KOPWMHEBbLIN

Kommy‘rauu OHHaA KOpOGKa

KENTbI

IN Pulse2
IN Pulse3
GND

3eneHbIn

Genblit

Genbliit

M-bus
M-bus

KOPWHHEBBIN

| MpuGop yueTa |
C MMMy MbCHBIM

NmnynbcHeli Bxoa 1 | BbIXO40M |

—_—— —

-—_— —
| Mpu6op yueTa |
C UMMy NbCHBIM |

NmMnynbCcHeI BXOA 2 | BbIXO40M

F——— —
Mpubop ydeTa |
C MMNYMbCHbIM |

BbIXO40OM

NmMnynbcHei BXoa 3 | .

Genbliit Genblit
GND GND
KOPWHHEBBI KOPWHHEBBI
vcc vcc
KENTbIN +
P1| |P1 R
3eneHblit
P2
GND GND
GND vcc
+
\% P2
\%




HpO,HOJ'DKGHI/Ie MPUIIOKCHUSA b

CXEMA MNOJKJIIOYEHUSA TEIUIOCYETYUMKA C OJHHUM PACXOJOMEPOM, UHTEP®EMCOM RS485,
JATUUKOM JABJIEHUA U TPEMSA UMITYJIbCHBIMU BXOJJAMMH (TynukoBasi cucrema)

Pacxogomep
(BblMUCIUTEND) Natiuk naenewns
Genblit
GND i
Genblit
_ |
VCC KopvHHeBLM KOMMyTaLWIOHHaFI KOpO6Ka S s = GND
KOPVMHEBBW T :
KEnThlit % % 1 VCC
P1 Sens1 Gerbiv [ | Genwin wentui | & 2 ouT
pO30BbIN
IN Pulsel OpAHKEBbIN KOpVMHEBbIA + + KOp/MHEBbI
IN Pulse2 KpacHbi KeMTblit P1 P1 KenTbIi
IN Pulse3 [ 2"
cepbiit P2 - r |-|_ 6_ — _|
(4epHbIi) M . pnbop yyeta c
GND wwacei | ol 2 MmnynbcHbiit MMMYABCHBIM - |
GND Genbii — BX0g, 2 | BbIXO40M B
+U it KOpW4HEBbIA cepbl‘lh
RS4SS A et HepHel) -
RS4SS B 3eneHblit J— = +
MmNy bCH bl  (cparixesbiit)| \/4 P2
sxoa 1 + _ —_—
—— — — V2 - rI'Ip|/|60p yuetac |
| Npu6op yueta c | CHHWIA + Mmnyn beH bl MMMYbCHBIM |
MMMYNBCHBIM In3 In3 8xog 3 | BbIXOZ0M
BbIXOZ,0M -
L= 4

CXEMA MNOAKJIIOYEHMA OBIEAOMOBOI'O TEIVIOCYETYUKA C JBYMA PACXOJOMEPAMM,
UHTEP®ENCOM RS485 Y IBYMSI UMITYJIbCHBIMHA BXOJIAMHA

Pacxogomep 1
(BbIMUCOUTEND) — KoMMyTauMoHHas kopobka Pacxogowmep 2
IN Pulse1 KopitiHessIt [ T by lse
IN Pulse2 el Genblit Genbii 6 7
3eneHblin ene e = GND
IN Pulse3 KOPVMHEBbIA KOPYMHEBbI
N vce vee | - - — — "
GND |-enwiit Mpu6op yyeTa c
KENTbIA + - |
o P1 P1 Vimnynib cHelid | vmnynbcHbIM
GND |Benetit J— ; | Bxof 2 | BbIXO40M
+U KOPWHHEBbI P2 -
nnT 1 L
KENTbIN
RS485 A
RS485 B 3eneHbln onp GND i
o vee | Mpubop yyeTta c|
+ Mmnyrib CHbIA MMMYIbCHBIM
\ P2 BxoA 3 | Bbixopom |
\%

CXEMA MNOAKJIIOYEHMA OBHEAOMOBOI'O TEIVIOCYETYUKA C JBYMA PACXOJOMEPAMM,
UHTEP®ENCOM M-Bus ¥ JIBYMSI UMITYJIbCHBIMU BXOJJAMMA

Pacxogomep 1
(Bblqr,\cl;n;nen? —— KommyTauunoHHas kopo6ka . Pacxopomep 2
KOPUHEBbIA
1se XKENTbIn 2 OUT Pulse
IN Pulse2 Genblit Genbii Genblit
IN Pulse3 3eneHblin ere ene GND
uise KOPWHHEBbIA KOPWHHEBbIA -
Genbii I vee '_|-| 6
mbo| eTa
GND KENTbIN . | P P yd |
;i P1 P1 VMMl CHb 1A C MMMy MNbCHBIM
M-b Benbiit BXOM 2 | BbIXOAOM |
-bus 3eneHblin 4 e
M-b KOPWMHEBBIN P2
-bus I [ N—

+
GND _
ono vee | MpuGop yyeta c |
+ Mmnynb CHbI MM Ny NbCHbIM
V P2 Bxod 3 | BbIXOA0M |
\%




HpO,HOJ'DKGHI/Ie MPUIIOKCHUSA b

CXEMA NMOJAKJIOYEHUSA TEIIVIOCYETYUKA C ABYMSA PACXOAOMEPAMMU, IBYMSA UMITYJIbCHBIMUA
BXOJAMH U YYETOM OBPATHOI'O IIOTOKA HA IBYX PACXOAOMEPAX, RS485

Pacxogomep 1
Pacxopnomep 2
BLIMUCIUTEND . KoMMyTaLuoHHas kopo6ka Aomep
IN Pulseq [FoR®Hesb1 ] KOPVYHHEBHbIV
e OUT Pulse
IN Pulse2 6enbiit 6enbiit 6 '
roni o GND
IN Pulse3 KOPVMHEBBbI KOpWHHEBbIit I GND Genblit
6Genblit vee vee M aora o
GND KenThbin + o | Mpu6op yuera ¢ | KOPWYHEBbIN
sormi P1 P1 MmnynbcHelii MMIYTECHEIM | +U nut
GND enblit — R | BXOA 2 | BbIXO40M B KenTbii
+U KOpU4HEBbIN P2 - RS485 A
nut i — 3ereHbli
RS485 A KenTbli RS485B
RS485 B 3ereHblit oo GND
-————
GND vee " il Mpu6op yuera c |
+ Mnynb CHbIN MMIYTbCHBIM
\ P2 Bxop 3 | BbIXOAOM |
\%

CXEMA MOAKJIIOYEHHUA OBIIEIOMOBOI'O TEIVIOCYHETYUKA C OJHUM PACXOAOMEPOM,
UHTEP®ENCOM RS485, TATUMKAMM JIABJIEHUSA U TPEMS UMITYJIbCHBIMHA BXOJIAMHU

Pacxopgomep
(BbMUCOUTEMb) P Tatank Aaenens
GND B NOAAMOLLMAI
Vi Tpybonposoa
KOPVMHEBbI
VCC 6Genblit | GND
xeneit KommyTauuoHHas kopobka - =
P1 Sens1 yrau P KOpVHHEBLI] = ;§
3eneHblit - % & 1 VCC
P2 Sens2 6enbiit 6enbiit KenThiit [ @ S
pO30BbIit - - 2 ouT
IN Pulse1 | (oparxesuiii) KOpVMHEBbiit . . KOPVMHEBbIN
IN Pulse2 Kpacih KEenTbIn KENTbIA
ulsez P1 P1
CUHUI .
IN Pulse3 3eneHbIn - o
cepblit P2 - Mpu6op yueTa ¢ |
(4epHbI) .
GND KkpacHbiv In2 In2 i MmNy bCHbI | MMNYNbCHBIM |
GND 6ernbii BXxog, 2 | BbIXOZ,0M HOaTtyuk asnexHus
—_—_—d B 0GpaTHbI
KOpVMHEBbIN TPY6ONpPOBO,
+U nut |2 cepeid i 0 S
i (YepHbIN) Genbiit 6Genbiv | GND
KEnTbiit - - i
RS485 A KOpWHHEBbI KOpVMHEBbIN : )
o /] -
3eneHblit - + ——
RS485B PO30BbI . . 1 vCC
NmnynbeHbii (opaHxeBbilit) V1 p2 KENTbI KeNThIN 2 ouT
Bxog 1 .
— === v2| | - e
MNpubop yueTa ¢ | - . Mpu6op yyeta ¢
MMNY/IbCHbIM In3 In3 MmnynbeHbI | MMNYNbCHbIM |
BbIXO4,0M | _ BX0A 3 | BbIXOJ,0M N

CXEMA MNOJKJIOYEHHMS TENJOCYETYAKA C OJJHAM PACXOJOMEPOM, HHTEP®EHCOM M-Bus,
JATUUKAMMU JABJIEHUA U TPEMSA UMITYJIbCHBIMHA BXOJAMHA

Pacxopomep
(BbMMUCOUTENR) — [atuvk paeneHmst
GND B noaatoLmit
o Tpy6onposoa
KOpU4HEBbW
VCC Benbii I GND
KEnTbii KommyTaLmnoHHasa kopobka ; =
P1 Sens1 y u p KOpY4HEBLIA| 1 VCC
3erneHbli
P2 Sens2 6Genbiit 6Genblit KEeNThlii
PO30BbIN - - 2 ouT
IN Pulsel (OpatbKeBbiit) KOPVMHEBBIN . . KOpVMHEBbIA
IN Pulse2 Kpacsii KEMTbIA KENThIA
ulse: - P1 Pl
CUHWIA .
3eneHbIn -
IN Pulse3 | " po| | - I Monop yuerac |
GND [Hseptbli) KpacHbii + y UMAYNBbCHBIM |
N In2 In2 MMnynbcHbI
6enbin | BbIXOo40M [aTyvk AaBneHns
M-b BX0g 2 |
_bus _—_—— = B oOpaTHbIi
M-bus KOPVHHEBbIN cepbii ) ) Tpy6onposop
(vepHbIn) | _ Genbii 6Genbiit | GND
—— — — — , =
| Npu6op yuerac | NI 4 | fopmireBLl KOpVMHeBbI 1 vee
| MMNYIbCHbIM PO30BbIA ] n
| Mmnynb cHeln (cparxeBbii) V1 P2 KenTbli KeNTbIi 2 ouT
BbIXO40M Bxoa 1 —_—— e - =
| A A a . ) | |
————— V2 - Mpu6op yyeTa ¢
onrmin In3 In3 i VMnynb cHbIn | MMNyNbCHbIM |
M BxoA 3 | BbIXO4,0M |




HpOHOJ’DKCHI/Ie MPUITIOKCHUSA b

CXEMA HNOAKIIOYEHHUA OBIIEJOMOBOI'O TEINUVIOCYETYHMKA C JBYMA PACXOAOMEPAMMU,
UHTEP®ENCOM RS485, TATUNKAMM JTABJIEHUA U JIBYMSI UMITYJIbCHBIMHA BXOJAMMA

Pacxogomep 1
(BblyMCnUTENb) Genbii
GND
KOPWYHEBbIA
VCC
KenTblid
P1 Sens1
3eneHbli
P2 Sens2 Genbli
posoBbiil KommyTaLoHHasa kopobka 3
IN Pulse |-(opatxesbii) | yTay P KOPUYHEBbI
KpacHbIA N N N
IN Pulse2 Genblid [ _ | Genbut KenTblii
IN Pulse3 cari KOPUYHEBbIiA KOPWYHEBbIA
cepblii + + IH _6 - T
GND {uepbilt) KENTbli KenTblid pnudop y4eta ¢ |
oo P1| |P1 | vmnynbcHbIM
GND 3eneHbli P2 _ | BbIXOA,0M |
KOPUYHEBbINA ~ {pacxogomep Vs
+U nut KpacHblil n2 n2 + VIMI'IyJ'IbC;bII/I | anAcxem9,10 |
RS485 A HenTein — BXOA | npuaoeHus I) |
RS485 B 3eneHblii copoit ) )
| (veproi)| _ | Bonei Bensiii
. Genblii _ + KOPWYHEBbIA KopyHEBbIA ;
pO30BbIit N N
i KenTbli KenTbli
Pacxogomep 2 J(oparoxennih) | \/4 P2
KOPUYHEBbIA xopauHeswii | | | - 1 ——— — —
OUT Pulse V2 - | NMpu6op yuetac |
Genbiit l cuHni * MmnynbcHslii MMNYAbCHBIM |
GND 3| (In3 o |

| BbIXOA,0M |

Jatuunk gaBneHus
B MoJa oLy uii
Tpybonposoa,

GND
VCC
ouT

SN

Jatunk aaBneHus
B 06paTHbIiA
Tpybonposoa,

GND
VCC
ouT

N =

CXEMA MNOAKJIIOYEHHMA OBIEAOMOBOI'O TEIIVIOCYHETYUKA C JBYMA PACXOJOMEPAMM,
UHTEP®ENCOM M-Bus, JATUMKAMU JTABJIEHUS A JIBYMSI UMITYJIbCHBIMU BXOJAMMA

KommyTaLnoHHas Kopobka

Pacxopomep 1
BblYMCINTENb Genbii
GND
KOPUYHEBbI
VCC
KenTblid
P1 Sens1
3eneHblii
P2 Sens2 Genblil [ |
po3oBbIii
IN Pulse | (oparxesbid) KOPUUHEBbIN .
KpacHbIi o
IN Pulse2 P
CUHWIA .
IN Pulse3 3eneHblli
cepblil P2
GND (depibi) KpacHbIi In2
M-b Genbiii
-pus E—
M-bus KOPUYHEBBbII cepi
(YepHbii) | _
Genbiii
"~ posossi|
Pacxopomep 2 (oparxesbil) | VA
KOpUYHEBbINA KOPUYHEBbIA
OUT Pulse [ V2
Genbiii CUHNIA
GND In3

Genbiii

E
KOPWYHEBBIN

_ | Genbit KenTblid
KOPUYHEBBbII r -
+ - -
S Mpmnbop yueTa ¢ [
P1 | UMNYAbCHbIM |
_ BbIXO40M
. | (pacxomomep Vs l
In2 + VIMI'IyJ'IbC;bII/I | ana cxem 9, 10 |
L BXOA | MpwioxeHns r |
1 Benblii Genbiii
+ KOPUYHEBbII KOPUYHEBbIA | T
KenTblid KenTblid
P2
- | Mpubop yueTa c |
In3 + VMnynbeHbIi | UMMY/IbCHBIM |
n Bxof 3

| BbiXxOmOM |

Jatunk gaBneHna
B nogaoLnit
TpybonpoBoa,

GND
VCC
ouT

N = o

Jatunk gaBneHna
B obpaTHbIf
TpybonpoBsoa,

GND
VCC
ouT
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[Ipunoxenue B

TPEBOBAHUA K JJIMHE IPAMBIX YYACTKOB TEIIJNIOCYETUYHUKA

L

MNepexog

OT1BOA, KONEHO

[paseBuk, puneTp g

TepmonpeobpasoBaTenb g

Perynupytowmii knanaH,
3a/1BUXKa, AMCKOBLIA 3aTBOpP

>5DN

il

=ija

Marn6 B ABYX NMNOCKOCTAX

)
- P

2

-

TpoRHUK <>:>

>10DN

>3DN
7

<

>10DN
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Ipunoxenue I

CXEMBI Y3JI0OB YUYETA U ®OPMYJIbI PACYETA TEILIOBOM SHEPTUH

Tun Cxema

Onucanune

dopmyJia pacyera TeIIOBOH
JHEPrum

t1 P1 | V1
rumce)

I

3akpeiTas cucteMa
TEIUIOCHA0KEHHS C PACXOI0OMEPOM
B ITOJIAIOMIIEM TPYOOIIPOBOIE

04 - =

3akpeiTas cucteMa
TEIUIOCHA0KEHHS C PACXOI0OMEPOM
B 00paTHOM TpyOOIPOBO/IC

Q=Mi(hi-hz)

t1 P1 [ w1

04

TynukoBas cHCTEMa TOPSIIETO
BOJOCHA0KEHHUS

Q=Mi(hi-hyx)

05

3aKpBITaH CHUCTEMA
TEIIOCHAOKEHUS C JABYMsL
pacxoagomMepamMu

Q=M1 (h:i-h2)

06

OTKpI)ITaH CHuCTEMAa
TEIIOCHAOKEHUS C JABYMSL
pacxogomMepamMu

Q=M1(h1-h2)+(M1-M2)(hz-hy)

07

OTKpI)ITaH CHuCTEMAa
TEIIOCHAOKEHUS C JABYMSL
pacxoagomMepamMu

Q:1=Mi(h1-h2), Q2=(M1-M2) (h2-hx)

08

OTKpBITast CHCTEMA TOPSIETO
BOJOCHA0KEHHUS

Q=M (hi-hy)-Mx(hz-h,)

09

[ smces|

3akpeiTas cucteMa
TEIUIOCHA0KEHHUSI C IBYMSI
pacxoaoMepaMu U pacxo0MepoM B
TpyOOIIPOBOIE TTOITUTKU

Q=M1(hi-h2)+M3i(hz-hyx)

t1 P1 |[——v1

10

OTKpbITasi cucTemMa
TEIUIOCHA0KEHHUSI C IBYMSI
pacxogoMepamMu U pacxo0MepoM B
TpyOOIIPOBOIE TTOITUTKU

Q=M1 (h1-h2)+((M3+(M1-M2))(hz2-hx)

Jls tanoB mipu6opos 09, 10 uMITy IbCHBINA BEIXOZ pacxogoMepa V3 MoAKIodaeTes: K MMITyJIbcHOMY Bxoay Ne2 pacxonomepa-

BeIYHCIUTENs V1.

Q, Q1, Q2 - TeruoBas sHeprus, I'kamn.
M, M; - macca terutonocurens, T.

t1, t» - Temmepartypa rerionocurens, °C.

tx - TemIepatypa XonoaHoi Bogsl, °C.

hi, h; - ynensHas saTansmms rertonocurenst, Kkan/kr. hi=h(t;), ho=h(t).

p1, P2 - AaBiieHue Teronocutens, Mlla.
V, V1, V2 - 00b€M TEIIOHOCHTENS, M-,

IMapamerp hx 3amaerca npeanpustueMm-uszrorosuresieM (tx = 5 °C Do yMONYaHUIO), 11O 3aKa3y BO3MOXKHBI JpYIUe
3HaveHus. [lapameTp tx moctyreH [y mpocMoTpa uepe3 mporpammy TestAll (cepBucHast mporpamMma JOCTYIIHA Ha caiite

Www.pulsarm.ru) ¥ 3aIUIIeH OT 3aITHCH.

12



Ipunoxenue J|

JAUATPAMMBI IIOTEPU JABJIEHUSA

Norepa pasnenud, Mla

Motepa gasnenna, Mlla

0,010000

0,001000
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0,000010
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0,1
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I 1 . . A
] AT X 7
. A L7 7 r
LTI A 2
1 7 = 77 7
T — 717 7 y.
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