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[ H [ TEIVIOCYETYUKU «ITYJIbCAP» (Mmoanduxanuu Y, Y1)

PyxoBozctBo mo skcrryaTanuu (macmopt) KOTJIN.408843.000 PO (pexn.27)
Cuenano B Pocenn TI'ocynapcrBennnliii peectp Ne 65782-16 OKIIA-2  26.51.65.000
Hacrosiiiee pykOBOJCTBO IO SKCIUTyaTalMK NPEACTABIIACT COOOM IKCIUTYATAlMOHHBIH JOKYMEHT, OOBEIMHEHHBIH C HACIIOPTOM.

1 HA3HAYEHHWE

Tennocuetunku «Ilymbcap» Y, V]I (manee — TeriocyeTYnKH) MpeIHA3HAYEHB! Uil paOOTHI B 3aKPBHITHIX M OTKPBITHIX
CHUCTEMax OTOIUICHHS MO0 X0J0J0cHa0KeHHs (B KauyecTBE CUETYMKA XO0J0Aa). TerIOCYeTYMKH MOTYT HCIIOJIB30BATHCS IS
M3MEpEeHHs TeIUIa B TYIIMKOBOI CHCTEME TOpSYero BOJOCHAOKEHNS, KaK CYETIMKH ropstdeld BOJIbI, OPEIEeIISIOMIe 00BEM BOIbI,
TEeMIIepaTypa KOTOPOH BBIIIE 33JaHHOTO 3HAUYCHHUS, a TAKXKE B KAUeCTBE CUETUYMKA 00BEMa XOJIOAHOM U TOPSIUEH BOJIBI.

KoHCTpYKTHBHO TEIIOCYETYMKH MTPECTABIISIOT COOO0H €ANHBIA TEIIOCUETYHK U COCTOAT H3:

- OJHOTO WJIM JIBYX YJIBTPa3BYKOBBIX PacX0JOMEPOB;

- KOMIIJIEKTa TepMonpeoOpa3oBaTeseil COnpOTHBICHHS;

- OJHOTO WJM [BYX JIaTYAKOB M3OBITOYHOTO JaBieHUs (Momudukanus YJ[ COACpKUT [aTdMKy JaBJICHHS,
Mo uduKays Y He COJACP)KUT JaTINKH JIABICHUS );

- BBIYHMCIUTEI.

[MpuHIMN nedcTBUS TEIIOCUYETYNKA COCTOUT B 00pabOTKE BEIMHMCINTENEM M3MEPUTEIbHBIX CHTHAJIOB, IOCTYIAIOMNX OT
pacxonomepa(oB), JATYMKOB TEMIIEPATYpbl, JaT4WKa (DaTYMKOB) M30BITOYHOTO IABJICHHS, BBHIYMCICHUS M OTOOpaXEHHS HA
WHAMKATOPHOM YCTPOMCTBE BBIUMCIHTENS (Jaee — HHANKATOPHOE YCTPOHCTBO) pe3yIbTaTOB N3MEPEHUH:

- KOJIMYECTBa TEIUIOBOW sHepruy, ['ka;

- KOJIMYECTBA 3HEPTUH OXJNaxkaeHus, I kai;

- TEIUIOBOM MOIIHOCTH, I 'Kan/J;

- 00BEMHOTO PACX0/1a TEMIOHOCUTENS B TIOJIAFOIIEM H/HIK 0OPaTHOM Tpy6OIpoBoiax, M>/4;

- 00beMa TETIOHOCUTEITS B MOAIOIIEM H/WiT 0OPaTHOM TPYyOONpOBOaax, M>;

- 00BbEMa TEIIOHOCHTENS, U3MEPEHHOTO PACXOIOMEPAMH, MOKITFOUEHHBIMU K JIOTIONHUTENHHEIM MMITYJILCHBIM BXOJIaM, M>;

- Macchl TEIUIOHOCUTESI B TIOAAIOIIEM U 00paTHOM TpyOOIpoOBOAE, T;

- Macchl TeIUIOHOCUTE s TpyOonpoBoaa moanuTky (Ms), T;

- TeMIepaTypsl TEIUIOHOCUTENS B IIOAAIOIIEM U 00paTHOM TpyOorpoBoaax, °C;

- Pa3HOCTH TeMIIepaTyp TECIUIOHOCUTENS B IIOAAIOIIEM U 0OpaTHOM TpyOompoBoaax, °C;

- M30BITOYHOTO JaBJICHUS TEINIOHOCUTEJIS B ITOJIAIONIEM B 0OpaTHOM TpyOomnposoaax, Mlla;

- JaThl ¥ BPEMEHU;

- BpEMEHHU HapaOOTKH, Y.

TerutocueTynKk MMeEET SHEPrOHE3aBHCHMYIO IIaMsTh, B KOTOPOW PETHCTPUPYIOTCSI 3HAYEHHS TEIJIOBOM JHEPIuHM |
rapaMeTpbl TerronoTpedneHns (CpeaHue TeMneparypbl 32 MHTEpBal BPEMEHH, 00BbEM TEIUIOHOCHUTENS 32 MHTEPBAJI BPEMEHH,
BpeMst pabOTHI B IITATHOM M HEIITATHOM PEXXHUMaXx, JIaBJICHUE 32 HHTEPBAJI BPEMEHH, Macca TEIUIOHOCHTEIIS 32 HHTEPBaJl BDEMEHH).
I'mybuna apxuBa 60 mecsueB, 184 cyrok u 1488 wacos. Ilo mportokormry M-Bus BO3MOXXHO CUMTHIBAHHE MECSYHOTO apXuBa
rIyOuHOW 24 3anmcu. B sHeprone3aBUCHMON MaMsITH COXpaHSETCS JKypHAJI COOBITHH, comepkainuid nHpopManuio oo omuokax,
BO3HHMKAIONIMX B Mporecce padoThl, U 00 M3MEHEHWH HACTPOCYHBIX MAapaMeTpoB. B >kypHaie cOOBITHI perHCTpUpYETCsl BpeMs
Hayajla HeUITaTHOW CHTyallld, BpeMs OKOHYAHMS HEINTATHOW CHUTyallMd M BpEeMsl W3MEHEHHUS HAaCTPOCHHBIX IHapameTpoB. [lms
MIPOCMOTpa KypHaJla COOBITHH HcIoNb3yercst crenuainzupoBannoe I10. Peructpupyrores cieayiompie BHIBI HEIITaTHBIX
CHUTyaluii: pa3psz 0arapen, pasHUIA TEMIIEPATyp MOJAIOIIET0 U 0OpaTHOTO TPYOOIIpOBOia MEHbIIE MUHUMAINBHOH (3 °C*, pacuer
SHEPrUM B 3TOT MOMEHT MPEKpamaeTcs), 0ObeMHBIH Pacxoj MEHbIIE MHHUMAIBHOTO pacxona (gi), 0ObeMHBINH pacxon OoJblie
TIPEe/IeIIBHOTO pacxo/ia (gs), OTCYTCTBHE BOJBI B pacxonomepe. Perrctp ommoOOK exeyacHO 3alHChIBACTCSl B SHEPrOHE3aBUCUMYIO
nmaMaTh. JUI Kakaol OMIMOKM B PETHCTpE OIPEZENIeH COOTBETCTBYIOMMH OnT. Ecim B TeueHne yaca BO3ZHHMKaIA Kakas-TnOo
onmoOKa, B 3aMCHIBAEMOM PErrcTpe Oy/IEeT yCTaHOBJIEH COOTBETCTBYIOMIMI OMT. Onrcanye HeIITaTHBIX CUTYalli B Iprutoxenun J1.

Onucanne HACTPOEYHBIX IapaMeTpPOB IPHUBEACHO B NpwiIokeHnH K, pasMemeHHOM Ha caiiTe NIpOn3BOIUTEINS
www.pulsarm.ru.

THIBI TEIIIOCYETYNKOB, CXEMBI Y3JI0B yueTa U (hOPMYJIbI pacyeTa SHepTUH MPHUBEACHBI B IPMWIIOKEHUH [ .
KondurypupoBanue Tuna TEIUIOCYETYMKA OCYMICCTBISICTCS Ha NpEANpUsATHH u3rotourene. llepekondurypuposanue B
YCIIOBUSIX SKCIUTyaTalld¥ BO3MOXHO, HO ITOCJIE BCKPBITHS IUIOMOBI BBIYHCIUTENS] W YCTAHOBKM IEPEMBIUKH, pa3perIaroniei
3anuch mapameTpoB. KoH(urypmpoBaHue OCYIIECTBISIETCS C MCIIOJIB30BaHHEM cnenuanusuposaHHoro 110 udepe3 unTepdetic
RS-485 m6oo UART (pa3seM pacmoioskeH BHYTPH KOpPITyca BEIYUCINTENS).

B MomuduKkanum TeriocyeTynKa ¢ OJHUM PAcX0JOMEpPOM IIpeodpa3oBaTeNb pacxo/a YCTaHABIMBACTCS B MPSIMOM HIIH
0o0paTHOM TPYOONpOBOJE, MECTO YCTaHOBKM OrOBapHBAcTCs NpH 3akasze. B MoaupuKanusx TEIUIOCUETYMKOB C IBYMS
pacxosomMepamu, Ipeodpa3oBaTeib, COBMEIICHHBIN C BEIYMCIUTENIEM, YCTAHABIMBACTCS B ITOIAIOIIMI TPYOOIPOBOI.

TennocueTynky MOCTABISAIOTCS Kak Oe3 MHTepdencoB, Tak U ¢ uHTepdelicamu: RS-485, M-Bus, UMIyIbCHBIA BBIXOL,
pazuokanan (IoT, LoRa). Beibop unrepdetiica ocymecTisieTcs IpH 3akase npuoopa.

Tennocuetunkn coorBercTBYIoT TpeboBanusm TP TC 020/2011. Hexmapamust o coorserctBun: EADC N RU JI-
RU.PA01.B.34306/21 ot 06.09.21r, mpuasta OO0 HIII « TEITIOBOAOXPAH» (390027, r.Ps3ans, yn.Hosas, 1.51B, marepa
K, mex.mom. H2).

* T1o 3aKa3y BO3MO>KHBI JPYTHE 3HAUCHUS.



2 TEXHAYECKHUE U METPOJIOTHYECKUE XAPAKTEPUCTUKHU

Tabmmna 2
HammeHoBaHue mapamerpa 3HaueHHE mapameTpa
Juamerp ycnoBHoro mpoxona, Jly, MM 15 20 25 32 40 50 65
MuHHMMAaJIBHBIH 00BEMHBIN PacXoq, gi, M>/4 0,012 10,015 | 0,025 | 0,035 | 0,060 | 0,060 | 0,100 | 0,150 | 0,350 | 0,250 | 0,5
MakcuMaIbHBIH 00beMHBIH pacxoa®, gp, M>/4 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
ITopor 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 cuetuuka**, r, He Ooiee 885 965 965 995 | 1510 7100 9300
[ponomkerne TabMUIE 2
HammeHoBaHue mapamerpa 3HayeHHE mapamerpa
Juamerp ycnoBHoro mpoxona, Jly, MM 80 100 125 150 200
MuHHMMAaJIBHBIHA 00BEMHBIN PacXon, gi, M>/4 0,4 0,8 0,6 1,2 1 2 1,5 3 2
MakcuManbHbIH 00seMHBIH pacxon®, qp, M3/4 40 80 60 120 100 | 200 | 150 | 300 | 500
ITpenenbHbIi 00BEMHBIN PacXo, 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**, xr, He Oosee 11,5 13,6 18,5 28,2 37,5
*Gmax - B cooTBercTBUHM C [Ipmxazom Munctposs Poccum ot 17.03.2014 Ne 99 «OG6 yrtBepkaennn MeToqukn
OCYIICCTBICHHSI KOMMEPYECKOTO yIeTa TCIUIOBOH SHEPTUH, TCIUIOHOCHTEIIS.
** TonbpKO WISl TETJIOCUETYNKOB C OJHUM PACX0JI0OMEPOM

Tab6mmna 3

HaumeHoBaHue napamerpa

3HaueHne mapaMerpa

Ipenenst momyckaeMoii OTHOCUTEIBHON ITOTPEITHOCTH M3MEPEHNUH KOJIIMYECTBA SHEPTUH (TETIIOBOH

MoIHOCTH), %

+(3+4- Atmin/ ALH0,02-p/q)

Ipenensr nomyckaeMol OTHOCHTENBHOM MOTPEIIHOCTH M3MEpeHHil 00beMHOro pacxona (o00bema)

TeTIoHOCHTENs, %o

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

Jwnamaszon nzmepennii remneparypsl, °C

or 1 1o 105 mmu ot 1 mo 150

Ipenmens! fomyckaeMoii aOCONMIOTHON MOTPEITHOCTH H3MEpeHHH TeMneparypsl, °C

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

Jnama3oH nu3MepeHnid pa3HOCTH TeMmeparyp, At, °C

ot 3 1o 104 mwu ot 3 mo 149

[penens! foryckaeMoi OTHOCHTENIBHOH NTOrPENTHOCTH KOMIDIEKTa JaTIYNKOB TEMIIEPATYPHL, %o

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

[penens! fomyckaeMoi OTHOCHTEIBHOH NOrPENIHOCTH BEIUCIHATENS, %o 1(0,5+Atmin/ At)
[penens! formmyckaeMoi OTHOCUTEIHHOH MOTPEIIHOCTH M3MEPEHUH TEKYIIEro BpeMeHH, Yo 0,05
MakcumansHoe pabouee masiaenue, MIla 1,6

Jlnana3oH n3MepeHust n30bITouHoro fAaneHus ™, MIla

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

[penmenst fomyckaeMoi OTHOCUTEIBHOM ITOTPEIIHOCTH M3MEPeHUH M30BITOYHOTO AaBIeHus™, % 12
Pabourne ycnoBus 3KCIUTyaTaINH:

- IMamna30H TeMIIepaTypbl OKPYKAIOIIEeTo Bo3ayxa, °C ot +5 mo +50
- IMana30H OTHOCUTEJIFHOM BIAKHOCTH BO3/yXa, %o ot 20 1o 95
- Imana3oH arMoc(epHoro pasnenne, klla ot 61 1o 106,7
Knacc 3amutsr mo 'OCT 14254 IP65
CpenHuii CpoK ciyKObL, JIET, HE MEHEe, 12
JlinHa IprCOe TMHUTENBHEIX Kabenel TepMorpeodpaszoBareneii, MM

(10 3aKa3y BO3MOKHbI APyrue 3HaAYeHHs1) 1500
JlinHa IprCcoeTMHUTEIBHEIX Kabenel uarepdeticos, MM

(1m0 3aKa3y BO3MOKHbI Apyrue 3HAYeHHs1) 1000
Hampsixenue a1nemMeHnTa NUTaHusi HOCTOSIHHOTO ToKa, B 3,610,1
Cpok ciry>k0bI dIIeMEHTa UTAHWS, JICT, He MeHEee 6

XapaKkTepUCTUKH PaaHOMOJIYJIS:
- monoca padouux gactor, MI 1t

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

- BBIXO/IHAsI MOIITHOCTH, MBT, He Gomee 10 (25)

- KOJIMYECTBO MTOCBUIOK PAUOMOMYJIISI B CYTKH 2

[NapameTps! coenuHeHHs HHTEp(Eiica: RS-485 M-Bus
CKOpOCTh 9600 2400
Cron OUTHI 1 1
YerHoCTh None Even
Buter 8 8
CereBolii azipec CoortB.3aBog. Ne 1
KonndecTBO TOTOMHUTEIBEHBIX CUCTHRIX BXOJIOB (MCIOJIHEHHE MO 3aKa3Y) 2/3/4
KomaecTBO HMITyIIBCHBIX BEIXOJOB (MCIIOJTHEHHE 110 3aKa3y) 1
Hamnpspxenne mutanus uatepdeiica RS-485%*, B 9...30

Tok morpebnenus ot BHemHero uctognuka RS-485/M-Bus, MA e Gonee 10
MaxkcumanpHOe 3HaueHne dHepruy, ['kan 9999,9999
MakcHMaNbHOE 3HAUCHHE 00hEMA TEIIOHOCUTENS, M> 99999,999
[loporu nepenonHeHys 10 UMIYIbCHBIM BXO1aM 100000000,0
JIATEIbHOCTh UMITYJIbCA UMILYJILCHOTO BBIXOJA, MC (110 3aKa3y BO3MOKHBI IPyrue 3Ha4eHUs1) 125

Bec nmmyasca, I'kan (10 3axa3y BO3MOKHBI APYrue 3Ha4YeHUs) 0,001
MakcHManbHbIH KOMMYTHPYEMBIH TOK HMITyJIbCHOTO BBIXOJA, MA 50
MakcnmanbHOe KOMMYTHPYEMOE HalpsHKEHHE MMITYJILCHOTO BBIX0/a, B 24

* TonpKo I TEII0CcYeTINKOB Moudukanmii «Ilymscapy Y 1.

**B ucronmHernn ¢ naTepdericom RS-485 nmuranue ocyIecTBIsIeTCs 32 CYET HCTOUHMKA HHTep(erica, BCTPOCHHBIHN JEMEHT IUTAHMS HE UCTIONB3YETCS




3 COCTAB U3JEJINA
KoMmrekT mocTaBky TerIocueTyrKa ONpeessieTcsl Py 3aKa3e U3 cocTaBa, YKa3aHHOTOo B Tabiuue 4:

Tabmma 4
HaumeHnoBanue KommaectBo
Temnocuerunk «llynscap» momudukammm Y (Y ) 1
PyKOBOZCTBO IO 3KCILTyaTaIlN 1
I'mnb3a Uit MOHTaXa TepMonpeodpazoBarems (st 1y25 u Bble) 1
Kopob6xa koMMyTaImoHHas (B 3aBUCHMOCTH OT MCHIOJIHCHUS) 1
KomrutexT npucoeauHuTeNnet JaTyHHBIX CornacHo 3aKkazy
KoMIutekT npucoeuHuTeNeH! 1Mo1 IPUBAPKY CornacHo 3aKazy
[lapoBoii kpaH U1 MOHTa)ka TepMorpeoopasosarenst ([yl35, [1y20) CornacHo 3aKazy
KoMmrutexT npokinagok pe3suHoBbIx wis (ranmes (1wt yS50 u Beime) 1

4 ONMCAHUE WHTEP®ENCA ITOJIb3OBATEJISA

4.1  Wpentnduxammonnoe Hanmenoanue I10: «HeatMeter2 V1», Homep Bepcuu [10: 1.36.

4.2 OnmcaHue MEHIO IPUBEACHO B ITPUII0KEHUN-BKJIa/IBIIIE.

[Ipn HaxaTHW Ha KHOIIKY, PACIOJIOKCHHYIO Ha IepeJHel IaHeNH, NPOUCXOMUT IHUKIMYECKOe MEPeKIIIOYeHHE MEKITY
PEeKUMaMH WHAMKALHH.

3Hak # 03HAYAET, YTO CUCTYHK PETHCTPUPYET PACXO/1 TEIUIOHOCHUTEIIS.

Ha unnukaTope MOryT 0TOOpaXkaThCs CICAYIONINE BUIBI OMMOO0K (00 ONIMOKE CUTHATIH3UPYET 3HAYOKA):

- paspsbkeHa Oarapesi: HanpspkeHne Hwke 2,9B (muraer 3Ha4oK OaTapen dl);

- pasHMIA TEeMIlepaTyp IOJAIOIEro M O0OpaTHOTrO TepMolpeoOpa3oBaTeneli UMeeT 3HAYeHHE HIDKE MHHUMAIBHO
JIOIYCTUMOTO (MHTAIOT 3HAYKH 000MX TepMoIpeoOpa3oBaTesei);

- omrOKa SHEProHe3aBUCUMOM MaMsITH (MHUTraeT 3HaYOKMm);

- KOPOTKOE 3aMbIKaHHE TepMOIpeoOpa3oBaTess (BMECTO TEMIIEPATypbl BEIBOIUTCS 3HadeHHE - 999,00);

- 00pbIB TepMoIpeodpa3oBaTesst (BMECTO TeMITEpaTyphl BEIBoauTcs 3HadeHue 999,00);

- nencnpasHocts AT (BMecTo Temmepatypsl BeIBoAUTCS 3HaueHne - 888,00).

- pacxoJ MeHee MHHIMAIIBHOTO, JIH00 00Jiee MaKCUMAIBHOTO (00 OIMOKe CUTHATM3UPYET TOJNBKO 3HaY0K A).

5 YKA3AHHUE MEP BE30OITACHOCTHU

Io creneHu 3amUTEI OT NOPAXKEHUS DIIEKTPUUECKUM TOKOM TernocueTuuk otHocuTes k kinacey I mo 'OCT 12.2.007.0.

NPEAYINPEXJIEHUE

o [Tpu HenayIexameM oOpalleH!! C JINTHEBON OaTapeeii BOZHUKAET OMacHOCTh B3PHIBA.

o Barapen 3anpemaeTcs: 3apsKaTh, BCKPBIBATh; 3aMbIKaTh HAKOPOTKO; MEPENMyThIBATh MOJNIOCA; HATPEBATh CBBILIE
100 °C; moaBeprath BO3ACUCTBHIO MPSIMBIX COTHCYHBIX JIyUCH.

o Ha Gatapesix He ZOJKHA KOHJICHCHPOBATHCS Biara.

o [Tpn HEoOX0AUMOCTH TPAHCIIOPTUPOBKH CJIETYET COOJIOAATH IPEINHCaHus 10 00PAIIEHHIO C OITACHBIMU I'Py3aMH
JUIS COOTBETCTBYIOIIETO BUAA TPaHCIOpPTa (00s3aTeNbHAsT MAPKHUPOBKA).

o Hcnionp30BaHHBIE JTUTHEBBIE OATAPEN OTHOCATCS K CIIEUATEHOMY BHJTy OTXO/IOB.

6 MNOAT'OTOBKA K HCIIOJIb30BAHUIO, PASMEINEHUE, MOHTAK

6.1  IlogroroBka U3AENHs K yCTAHOBKE HA MECTE DKCILITyaTalUU

Ilepen ycTaHOBKOH TENIOCYETUNKA POBEPHTE €0 KOMIUIEKTHOCTh B COOTBETCTBUU C IACIIOPTOM. BhIOHNTE BHEIHUI
OCMOTp C IEJIBIO BRISIBICHHUS MEXaHWYECKUX MTOBPEXICHHUH Kopiryca nmpubopa. Ecim nprbop Haxoauiicst B yCIOBHSX, OTIIMYHBIX
OT YCJIOBHH 9KCILTyaTalllH, TO ITEPEeJl BBOJIOM B SKCILTyaTalHIo HEOOXOUMO BBIIEP)KAaTh €r0 B YKa3aHHBIX yCIOBUSIX HE MEHee 2 4.

BHUMAHMUE! Ilpu oOHapyXeHNH HENCIPaBHOCTH TEMIIOCUETYNKA HKCIUTyaTaus mpruoopa 3anpenieHal

[MapameTpsbl, TiepeYrcIeHHbIE HIKE MOTYT OBITh CKOH(HIYPHUPOBAHBI IOJB30BATENIEM II0 MHTepdelicy B TeueHne 48
94acoB MOCJIE Havasa SKCIUTyaTaluy Ha 0OBEKTE M HETPEPBIBHOTO CUETA SHEPTUH.

HaumMenoBanue napamerpa:

- Macka HapaOOTKH € omMOKaMu;

- Temmeparypa xon0aHO# BoakL, 3uMa, °C;

- Temmepatypa xonoaHOH BOIEL JieTo, °C;

- Ilepexox Ha 3UMy - MecHILL;

- Ilepexon Ha 3uMy - IEHb;

- Ilepexon Ha neto - MecHll;

- Ilepexon Ha neTO - EHB;

- Metoa KOHTpOJISt Macc;

- MeTtoa KOHTpOJISt SHEPIHH;

- ®dopMyna pacuéTa SHEPIUHU.

6.2  Pa3memeHue

[Tpu BEIOOpE MecTa Uit YCTaHOBKU PYKOBOJICTBOBATHCS CIIEAYIOMIMMH KPHUTEPHUSIMU:

- HE CIIeAyeT yCTaHABIUBATh TEINIOCUETUNK B MECTAX, [e BO3SMOXKHO IPUCYTCTBUE MbUIM HIIM ArPECCUBHBIX I'a30B;

- HE CJIeyeT paclioyiaraTb BOJIM3HM MOIIHBIX HCTOYHUKOB 3JIEKTPOMArHUTHBIX M TETJIOBBIX U3JIyYCHUH;

- HE CJIeyeT paciioyiaraTb B MECTax, OABEPKEHHBIX TPSICKE, BUOPAIMU UIIA BO3JICHCTBHIO BOJIBI;

- CIIelyeT yYUTHIBATh JUTMHY KaOesel CBSI3H ¢ BHEIIHIMH YCTPOHCTBAMH 1 HAIMYHE CBOOOIHOTO JIOCTyIa K PacX0ZIOMepy.

B Mommdukanuy TemiocYeTyMKa ¢ OAHUM PAacXOJOMEPOM MPeoOpa3oBaTeslb pacxXoia YCTaHABIMBACTCS B IPSIMOM HIIH
o0paTHOM TpyOONpPOBOJE, MECTO YCTAHOBKM OTOBAPHUBACTCS NPH 3aKa3e (THII CUETYMKA OTOOpa)kaeTcs Ha WHAWKATOpe B
COOTBETCTBHUH C IPUJIOKEHUEM [ HACTOSAIIEr0 pyKOBOCTBA).



Bo3moxxHO nepexkoH(purypupoBaHre nproopa 10 Hadasia SKCIUTyaTaliy C TOJIaloIero Ha 00paTHBIA 1 HaoOopoT. [Ipu sTom
IepeyCcTaHOBKa TEPMOIIPeoOpa3oBartess B pacxoJoMepe He TpeOyeTcsi U He JIOIyCKaeTcsl, MapKHPOBKAa TEPMOMETPOB M yKa3aHHE
KoH(HUTypalmy B PyKOBOJCTBE OCTAIOTCSI 3aBOJICKUMH, YTO HE sIBIsieTcss HecooTBercTBMeM. B m.11 mactosimmero PykoBoactsa
JIeTTaeTcsl OTMETKA JIMIIOM, TTepeKOH(HIypUpoBaBIIMM ITpubop. B Temocuerunke nocTynHa (QyHKIMS yKa3aHHS MECTa YCTAHOBKH
(momaronumit uim oOpaTHBIA TpyOorpoBox). anHast GyHKIWMs OIOKUpYeTCs, ecii B TedeHHe 48 4acoB HENPEPHIBHO PETUCTPHPYETCS
sueprust. Ecim B Mento copeprkutest myHKT «PIPE ONy, T0 nanHast GyHKIUS e1e JoCTynHa 1 HACTPOHKH, B IPOTHBHOM CITy4ae, B
MmeHio otoopakaercst «PIPE OFF». Copoc 010KMpOBKH JaHHOH (DYHKIIMN BO3MOXKEH TOJIBKO Ha 3aBOIC M3TOTOBHUTEIIE.

B Momm¢ukanusx TENJOCUETYMKOB C JBYMSI PacxoJoMepaMu, Ipeodpa3oBaTeib, COBMEIICHHBI C BBIYHCIUTEIEM,
YCTaHaBIIMBACTCS B IOAIOIINNA TPYyOOIIPOBOI.

Iepen ycranoBko# pacxonomMepa PeKOMEHIYETCS MPOMBITH TPYOOMPOBO, YTOOBI YAAINTH U3 HEro OKaJIMHY, MECOK U
JIpyTH€ TBEPABIE YaCTULBL.

I[psivorHelHBIE yUacTKH TPyO JOJDKHBI COOTBETCTBOBATH NMPHIIOXKeHUIO B 1 nvets [ly, paBHsiit ly pacxonomepa. OTKIoOHEHNS
BHYTPEHHETO JAaMeTpa TpyO Ha MPsIMBIX yJacTKax JIo U ITOCIIe pacxo/ioMepa He J0JDKHBI MPEBBILATH BEJIMUHH, IPUBEACHHBIX B TA0. 5.

[Mpssmonuneiinbie yyactku TpyO nomkHbI coorBercTBoBaTh 'OCT 8734 mym I'OCT 8732 u umers [y, paBubiil [y
pacxonomepa. OTKIIOHEHHMS BHYTPEHHETO IHaMeTpa TPyO Ha MpPsMBIX y4YacTKax JI0 M IIOCIE pacxXofoMmepa HE JOJDKHBI
MIPEBBILIAT BEIMYNH, IPUBEICHHBIX B Ta0JI. 5.

Tabmuna 5. Jlommyckaemble OTKIOHEHHSI BHYTPEHHETO JUaMeTpa TPYOBb! MPsIMOJIMHEHHBIX YYaCTKOB

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

QTI%&’I’ 1541,0 | 20+1,5 | 25+1,5 | 321550 | 4071550 | 504£5,0 | 6545,0 | 80+5,0 | 100+£6,0 | 125+7,0 | 150+7,0 | 200+9,0

Komrmext npucoenuanTeNed Mo MpuBapKy obecniednBaeT npsimble ydactku 5 [y s temocyerunkos ylS, /1y20,
Hy25, Oy32, dy40.

Iepen pacxomomepamu y15, dy20, dy25, Ay32, [{y40 pekomeHayeTcst ycTaHaBIUBATh (DHIIBTP.

6.3  MonTax

ITpu MoHTaXe pacxog0MepOB HEOOXOJUMO COOIIIOIATH CIICAYIOLINE YCIIOBHUSI:

- pacxonomep [yl15-40 nomkeH OBITH PaCHONIOKEH OTHOCHTENHHO TPyOBI 1moj yriiom ot 45 1o 315° Bo uzbexanue
CKOIUIEHHS BO3JyXa B COOTBETCTBHUH C PUC.2;

- pacxonomep [1y50-200 momkeH OBITH PACHONIOKEH BEPTHUKAIHLHO OTHOCHTENIBHO TPYOBI BO M30€XKaHHE CKOIUICHHS
BO3/[yXa B COOTBETCTBHUH C PHUC.3;

HELORYCTHMOE NOAOKEHHE

I\
N JOMYCTHMOE MORONEHHE

Pucynox 2 Pucynox 3

- HaIpaBJICHUE CTPEJIKU Ha KOPITyCe pacxoioMepa JOJDKHO COBIANATh C HAIIPABJICHUEM ITIOTOKA BOJIBI B TPYOOITPOBO/IE;
- MIPUCOCANHATEINFHBIE HITYIEPhl COSIUHUTH C TPYOOIPOBOAOM, YCTAaHOBUTH IPOKIIAIKH MEXIY PacXOoJ0MEpOM H
LITYLEpaMH, 3aTSHYTh HaKUIHbIE Taiikn ¢ MoMeHToM He 6onee 40 H-M (4 Kkrc'M), U1t KOHTPOJISI MOMEHTA 3aTSDKKU
raiiku IpuMeHsTh JuHaMoMeTprueckuil kimod 1o ['OCT 33530-2015 (maHHas pekoMeHIaus pacupocTpaHseTcst Ha
pacxonomeps! y15-40);
- YCTaHOBHUTH PacxoJoMep B TpyOOIpoBoze 0€3 HaTAroB, CXKaTHI U IEPEKOCOB;
- YCTaHOBUTH PAacX0J0OMep TaK, YTOOBI OH OB BCET/1a 3aII0JIHEH BOJIOH;
- pacxomoMep MOXKET YCTaHABIMBATHCS HA TOPU30HTAIBHOM, HAKIIOHHOM M BEPTHKAJIBHOM TPYOOIIPOBOIE.
Ilepex BBOJOM pacXxoAoMepa B SKCIUTyaTALUIO IPOBOAST CIEAYIOIINE ONIEPALUN:
- yoeauThes, 4Tro KOH(Urypauuss NpuOopa, yKa3aHHas Ha JUCIJIEE, COOTBETCTBYET MECTY YCTaHOBKH
(TIomarotIHiA/0OpaTHEINA TPYyOOIIPOBO/);

- IIOCJIE MOHTaXKa pacxoJ0oMepa BOAy NOAAaBaTh B MATUCTPaJIb MEJIEHHO IIPH OTKPBITHIX B HEH BO3AYIIHBIX KJIAIaHAX
JUISL TPeTOTBPALLEHMS] Pa3pyILEHHs] PACX0A0Mepa IO JEHCTBUEM 3aXBaYEHHOIO BOJION BO3/yXa;

- MIPOBEPUTH T€PMETUYHOCTD BBIIOIHEHHBIX COEIMHEHNN, COEIUHEHNS JOJDKHBI BBIICPKUBATh naBieHue 1,6 MIla.

! Bo BHOBb BBOJIMMYO OTOIHTEJIBHYIO CHCTEMY (JIOM-HOBOCTPOWKA), IOCIIE KAUTAIBHOIO PEMOHTA HIIH 3aMEHBI HEKOTOPOH YacTH
TpyO pacxoZoMep MOJKHO YCTaHABIMBATh TOJIBKO IOCNE ITyCKAa CHCTEMBI B OKCIUTyaTallio M TIIATENIGHOM ee NpoMbBKH. Ha mepuon
PEMOHTa OTOIHUTENBHON CETU PACXOAOMEPBI PEKOMEHYETCsl AEMOHTHPOBATh U BPEMEHHO 3aMEHUTH COOTBETCTBYIOLLIEH IPOCTABKOM.

OmrH TepMonpeoOpa3oBaTellb yCTaHOBJIEH B KOPIyC pacxoioMepa M OIuIoMOMpoBaH. BTopoii TepmonpeoOpasoBaTens
YCTaHaBIMBACTCSI B TPyOONPOBOJ, IPOTHUBOINOJIOXKHBI TOMY, B KOTOPOM YCTaHOBJIEH pPAacXoJOMep, MEpIeHANKYISIPHO K OCH
TpyOOIIPOBO/A, TIOCIIE pacxojioMepa (eciay B COCTaB TEIIOCUSTUYMKA BXOAMT JBa pacxojomepa). JaHHbI TepMonpeoOpasoBaTeib
TIOVISKUT IFIOMOMPOBKE ITOCHIE YCTaHOBKM. MOMEHT 3aTsDKKHM ITyliepa Tepmornpeoopasosarens 1,6 H-m (0,16 krc-m) (st KoHTpoIs
MOMEHTA 3aTSHKKA TPUMEHSTH auHamoMerprdeckuii kiod o [OCT 33530-2015). Pasmep TepmonpeoOpas3oBateneii W THIIB3,
BXOJIAIINX B KOMIUIEKT IOCTaBKH, OOECTICUrBaET HOJIOKEHHE TEPMOUYBCTBUTEIIBHOTO 3JIEMEHTa B TpyOe Ha rryouny (0,2-0,8)D.

Ecin B cocTaB TEemIOCYETYMKAa BXOAUT JBAa PACXOAOMEPA, KOMMYTalUs MPOBOAOB, COCAUHSIOIIUX PAacXoJOMep U

BBIYHCIIUTEIb, OCYIIECTBIISICTCS C UCTIOIB30BAHNEM KOMMYTAIIHOHHON KOPOOKH, BXOZSIIEH B KOMILIEKT IIOCTABKH.

[Tpn MOHTaXXe TATYMKOB JaBJICHHUS HEOOXOIUMO COOIIIOAATH CIIEAYIOIINE yCIOBHSL:



- B COCIUHUTEIBHOU JMHMU OT MECTa OTOOpa JAaBJICHUS K JATYUKY CIIEJyeT YCTAHOBHUTH TPEXXOMOBOW KpaH st
coequHeHus aaTanka ¢ arMochepoit. [lepes mpucoeAMHEHHEM K JaTYUKy COCAMHUTEIBHBIC JTMHUHU JODKHBI OBbITh TIIATEIBHO
MPOJIYTHI JJIs1 yMEHBIICHUS BO3MOXKHOCTH 3arPSI3HEHHSI KaMEPhI M3MEPUTEIBHOTO OJI0Ka JaTInKa,;

- PEKOMEHJYeTCs YCTAHABIMBATHL JATYMK [OJ[ yIJIOM BHU3 JUIS 3Al[UTHIl OT TUAPOYIAPOB, BO3ZHUKAIOUIUX IPU
3a0JIHEHUH TPYOOIPOBOJIOB, U MPEIOTBPAIICHHS CKOIUICHHS BO3/[yXa B MECTaX MOJCOCUHEHUS IaTYMKA K TPYOOIPOBOY;

- HE YCTaHABJIMBATh JATYMK BEPTUKAJIBHO B 3aKPBITHI I[APOBOM KpaH, HAMOJHEHHBIA BOJOH, BO u30EKaHUE
paspyiieHus: MeMOpaHbI;

- B Clly4yae MPEBBIIICHUS TEMIIEPATYPbI U3MepsieMoit xuakocTu 3HaueHus 130 °C mepes AaTYMKOM PEKOMEHYETCS
YCTaHABIIMBAThL PAIUATOP.

KomMyTarust mpoBOJIOB, COCAMHSIONIMX JATYMK JABJICHHUS W BBIYUCIHTENb, OCYIIECTBIISCTCS C HUCIOIb30BAHUEM
KOMMYTAI[HOHHON KOPOOKHU, BXOJSIICH B KOMILICKT ITOCTABKH.

JIiss UCKITIOYEHHsT HECAHKIIMOHUPOBAHHOM 3aMEHBI JATYMKOB JABJICHHS M pacxojoMepa KOMMYTAallMOHHAs KOpoOka
MOJUIEKHUT INIOMOUPOBKE.

Termnocuérunk «Ilynabcap» Y ycTaHABIMBAeTCS B COOTBETCTBUU C THIIOBBIM IPOEKTHBIM PEIICHUEM, MPHUBEIEHHBIM
https://pulsarm.ru/support/.

7 TEXHUYECKOE OBCJIYKUBAHUE

Jns  Oe3omacHO dKCIUTyaTallMd  HEOOXOJHMMO OCYHICCTBISATH TEXHHYECKOe OOCIY)KHBAaHHE, KOTOPOE JOJDKHO
MPOBOJUTHCS JIMIAMH, U3YYHUBIIMMH HACTOSIIICE PYKOBOCTBO MO SKCILTyaTaLliH.

TexHUUYeCKOe 00CITyKUBAHUE COCTOUT H3:

1) MEPHOIMYECKOTO TEXHUIECKOTO 00CITYKUBAHUS B MPOLIECCE IKCILTYaTAIHH;

2) TEXHUYECKOTO 00CITY)KMBAHUS Mepe]] TPOBEACHUEM IIOBEPKH.

[Mepuomuyeckoe 0OCTy)KMBaHHE 3aKIIOYACTCS B OCMOTPE BHCINHEIO BHAA TEIUIOCYCTYMKA, B CHATHH H CBEpKE
W3MEPUTEIbHOI HH(pOPManK, MOJBOAKE BHYTPCHHHX YaCOB, B YCTPAHECHUH PHYHH, BBI3BIBAOLINX OMIMOKHU B paboTe.

OcMOTp peKOMEHAyeTCs NMPOBOAWTH He peke 1 pa3a B 6 MeCsleB, MPH 3TOM MPOBEPSAETCS HANCKHOCTh KPEILICHHS
npudOpa Ha MECTE IKCILTYaTALMH, COCTOSHHAE KaOCIBHBIX JIMHUN U COXPAHHOCTH IIIOMO.

CHstue uH(MOpPMALUH CISIYeT IPOBOMUTH C HCIOJIB30BAHUEM ITEPCOHANTBFHOTO KOMIIBIOTEpA Yepe3 uHTepdeiic.

OOcnyxuBaHUE Tepel MOBEPKOW 3aK/IIOYaeTcs B 3aMeHE JIMTHEBOH Oatapen. 3aMeHa OaTaped OCYLICCTBIISCTCS B
YCIIOBHSIX CEPBUCHOTO LIEHTPA MOCIIEC BCKPBITUS IIOMOBI KOPITYCa BBIYHCINTEIS.

8 IHOBEPKA

TennocueTunk mnomrexuT mosepke, corsmacHo HOTJIM 408843.000 MII «Temnocuetunkn «Ilymecap». Mertomauka
noBepkn» ¢ u3meHeHueM Ne 1. Tlepuoandeckas moBepka NPOBOJUTCS OAUH pa3 B IIECTh JIET.
CxeMBblI TNTOMOMPOBAaHNUS TEIUIOCYETYNKOB M MX KOMIIOHEHTOB IIPUBEJICHBI B IPHiI0KeHHH E.

9 IMPABNJIA XPAHEHUS, TPAHCIIOPTUPOBAHUSA U YTUJIN3ALIUU

9.1  TemocueTynK B yIAKOBKE MPEAIPUSATUSA-N3TOTOBUTENS CIIEAYET TPaHCIIOPTHPOBATH JTIOOBIM BHIOM TPAHCIIOPTA B
KPBITBIX TPAHCIIOPTHBIX CPEJICTBAX Ha JIO0BIC paccTosHMs. Bo BpeMs TpaHCHIOPTHPOBAHUS U MOTPY304HO-Pa3TPy304HBIX padoT
TPAHCIIOPTHAS Tapa HEe JI0JDKHA MOBEPraThCsl PE3KUM yapaM H MPSIMOMY BO3JIEHCTBHIO aTMOC(HEPHBIX OCAIKOB U ITBIIH.

9.2  IlpenenbHble YCIOBHS XpaHEHUS U TPAHCIOPTUPOBAHUS:

1) TeMIIepaTypa OKPYKalomero Bo3ayxa ot munyc 40 mo mioc 55 °C
2) OTHOCHTENbHAsI BIAKHOCTB BO3/yXa He Oomee 95%;
3) aTtMocepHoe naBieHue He MeHee 61xIla (457 MM prT. cT.).

9.3  XpaHeHue MpHOOPOB B YIIAKOBKE HA CKJIaJ[aX M3TOTOBUTEIS U IMOTPEOUTEINS TOHKHO COOTBETCTBOBATH YCIIOBHSIM
xpanenus «5» mo 'OCT 15150.

94 Yrmm3zamus npubopa MPOU3BOAUTCS B COOTBETCTBHM C METOMUKOW, YTBEPXKACHHOH [ ocymapcTBEHHBIM
koMuTeToM P®D 110 TeIeKOMMYHHUKALIMSIM.

10 TAPAHTUMHBIE OBSI3ATEJIbCTBA

10.1 MsroroButens rapaHTUpYyeT COOTBETCTBUE M3aenms TpeboBanusM TY 4213-041-44883489-2016 mpu UCHONB30BaHUH
T10 Ha3HAYEHHMIO, COOJIFOICHNH TIOTpeOHTENIEM YCIIOBUH SKCIITyaTalliy, XPaHEHNU S, TPAHCTIOPTUPOBAHHUS M MOHTaKa.

10.2 T'apanTHiHBIM CPOK Ha IpUOOp — 5 JieT npH cobmoaeHun ycnoBuid m.10.1.

10.3 U3rotoBuTenh HE MPUHUMAET PEKIAMalW{, €CIIM TEIUIOCUCTYNKU BBIILIA W3 CTPOS 10 BHHE ITOTPEOHTEIIS U3-3a
HENPaBUIBHON SKCIUTyaTalliy WM TIPH HECOOIIOICHUN yKa3aHHU, TPUBECHHBIX B HacTosIIeM «PykoBozacTBe».

104 B rapadTuiiHBIA PeMOHT IPUHUMAIOTCS TEIUIOCUETUHKY OMHOCTHIO YKOMILIIEKTOBAHHBIE U C HACTOSIIUM PYKOBOJICTBOM.

ITo Bcem Bompocam, CBSI3aHHBIM C KAYECTBOM IPOIYKIMH, CIEAyeT 00paIlaThesl Ha MPeMIPHITHE-U3TOTOBUTEND:

Poccus, 390027, r. Pa3auns, yia. HoBas, 51B, ne:x. nom.H2
T./¢. (4912) 24-02-70
e-mail: info@pulsarm.ru http://www.pulsarm.ru
11 CBEJEHMUS O IIPUEMKE

TemnocueTunk «ITynbcap» , °C, Hy Q= M/, q= M3/a

R 3aBOJICKOI Ne

COOTBETCTBYET TpeOOBaHMAM TexHHUYecKnX ycinoBuid TY 4213-041-44883489-2016 u mpu3HaH roAHBIM K SKCIUTyaTaIHH.
OTK JaTa BbITyCKa
[Tpn6op nepekoHPUTYypHpOBaH:  MOJAIOLINI I:l 06paTHLH‘/'1|:| / /

Tloanucs @N.0.




12 CBEJIEHUS O IOBEPKE

Tennocuetunk «Ilymbcap» MomuduKan

TTOBCPCH. CBC,HGHI/IH IIPUBCACHLI B Ta6J'II/IHeZ

damuus, Kuelimo Hata
Hata HaunmenoBanue OtMmeTka N
WHULMAJBL, NOINKCH [OBEPUTEIBLHOTO ouepeHOn
[IOBEPKU [IOBEPKU 0 TIOBEpKE
[IOBEPUTEIS opraHa MIOBEPKU
IlepBuynas o
P A IToBepka
BBOJIA B
BBIMIOJIHEHA

OKCILTyaTalno




IIpunoxenne A
TABAPUTHBIN YEPTEX 1 YCTAHOBOYHBIE PASMEPHI

L . 102

pry
e
o

HomwuHaTBHEI qriaMeTp 15 20 25 32 40
Pasmep
MonTaxkHas JyiHa L, MM He OoJtee 110 | 130 | 160 | 180 | 200
Bricota H, MM He Gosee 80 90 100 | 110 | 120
[TpucoepunurenpHas pe3pda D, MM G3/4 | Gl |G1-14|G1-1/2| G2
[prcoemHuTENRHAS Pe3b0a TePMOIPEoOpa3oBaTEIs M10x1 - L=8,5Mm
. ©O0LBY |
HomuHanbHBI qraMeTp 50 65 80 100 125 150 200
MonTaxkHas JyiHa L, MM He 6oJee 200 200 225 | 250 250 300 350
Bricota H, MM He Goitee 180 200 280 | 280 280 360 415
D, MM He Ooree 165 185 200 | 220 250 285 340
D1, MM He GoJiee 125 145 160 | 180 210 240 295
nxM 4xM16x50 8xM16 8xM20 | 12xM20




IIpunoxenue b

TABJIMIIA DJJEKTPHUYECKHUX MOIKJIIOUEHUM 1JIs1 KBAPTUPHBIX TEIUIOCYETYMKOB

1) Ucnonnenue c unmepgheiicon RS485:

Benbiit — MUHYC [IUTaHUA
Kopuunesbrii — IUIIOC MUTaHUS
Kenrorit —RS485 A
3eeHbIN —RS485B

2) Hcnonnenue ¢ umnyibcuovimu 6xooamu u unmepgheiicom RS-485:

3) Hcnonnenue c unmepdgheiicon M-Bus:

Benwnii

KopuuneBslit

— M-Bus
— M-Bus

4) Ucnonnenue ¢ umMnyibCHbIMU 6X00AMU U

unmepdgeiicon M-Bus:

Cepblii (uepHbIiT)
Po30BBIit (OpaHKeBBIiT)

— 1mIroc Bxox 1
— IITIOC BXOJ 2

Cunnit — IUTIOC BXOn 3
Kpachbrii — IITIOC BXoxa 4
Benbiit — MUHYC [IUTaHUA
Kopuunesbrii — IUIIOC MUTaHUS
Kenrorit —RS485 A
3eIeHbIN —RS485 B

Cuapnit

Kpacubrii

Benprii
Kentei
3eJICHbBIA

Cepblii (YepHBIiT)
Po30BBIi1 (OpaHKEeBBIi)

— 1mIroc Bxox 1
— IIIFOC BXOJ 2
— IUTIOC BXOA 3
— IDIIOC BXox 4
— MUHYC BXO/IOB
— M-Bus

— M-Bus

5) Hcnonnenue ¢ umnyibCHbIM 6bIX000M:

Kopuunessi

Benprii

— IITIOC
— MUHYC

CXEMA IOJKJIIOYEHHA OBLIEJIOMOBOI'O TEIVIOCYETYHUKA C OJJHAUM PACXOJIOMEPOM, HHTEP®ENCOM
RS-485 U TPEMSA UMITYJIbCHBIMHX BXOJAMHU

Pacxogomep
(BblMMCOUTENDL
IN Pulse1 KOpPVMHEBbLIN

IN Pulse2 [ e
IN Pulge3 |3enere
GND Genbin

Genbli

GND

+U nut
RS485 A
RS485 B

KOPWHHEBbI

KEMTbIN

3eneHbln

KommyTaunoHHas kopobka

L |
| Mpubop yyeTta c
MM MYNbCHbIM |

Gerbii [ | 6enblii NmnynbcHbi Bxoa, 1 | BbIXO0M
GND GND —_—— — —
KOPWHHEBbI KOPWHHEBbIA -
vee vee I -
. Mpubop yyeTa c |
HEMTEM | B 4 P1 i | wmnynscHeIM
3eneHbIN | NmnynbcHbi BXog 2 | _Bblﬁ'u'ﬂﬂ . |
P2
GND GND
p . [—— — —~
Mpubop yyeTta c
GND vece |
B MMNYTbCHbIM
\ P2 VIMny b CHbIV BXoA, 3 | BbIXOA40M |
V

CXEMA IOJKJIIOYEHHUA OBHIEJIOMOBOI'O TEIIOCYETYUKA C OJJHUM PACXOJIOMEPOM, HHTEP®ENCOM
M-Bus 1 TPEMSA NMITYJIbCHBIMHU BXOJAMHA

Pacxooomep
(BblMUCOUTENDL
IN Pulsel KOPWHHEBbI

IN Pulse2 [ e
IN Pulse3 [2enerem ]
GND 6enbin

M-bus Genbliit — AN

KOPWHHEBBI
M-bus

Kommy‘rauu OHHaA KOpOGKa

| MpuGop yueTa |
| C MMMy NbCHBIM

NmnynbcHeli Bxoa 1 BbIXO40M |

—_—— —

-———
| Mpnbop ydeTta |
C MMMNYNbCHbIM |

NmMnynbCcHeI BXOA 2 | BbIXO40M

I_I'Ip|/|60p yyeTa |
| C MMNYMbCHbIM |

BbIXOOOM

NmnynbcHbein BXoa 3 | .

Genblii Genblit
GND GND
KOPWHHEBBI KOPWHHEBBIN
vcc vcc
KENTbIN +
P1| |P1 R
3ereHblit
P2
GND GND
GND vcc
+
\% P2
\%




HpO,HOJ'DKGHI/Ie MPUITIOKCHUSA b

CXEMA NOJKJIIOYEHUS TEILJIOCYETYAKA C OJJHUM PACXOJOMEPOM, HHTEP®ENCOM RS-485, JATYUUKOM
JABJIEHUA U TPEMA UMITYJIbCHBIMU BXO/JIAMMU (TynukoBasi cucTeMa)

Pacxogomep
(BblMUCIIUTEND) Natiuk naenewns
6Genblit
GND i
Genblit
. |
VCC KopvHHeBLM KOMMyTaLWIOHHaFI KOpO6Ka 15 s = GND
KOPVMHEBBI T :
KENThlit % % 1 VCC
P1 Sens1 Gerbiv [ | Genwin KenTui | & 2 ouT
PpO30BbIN
IN Pulsel ODAHKEBbIV KOpYMHEBbIA + + KOp/MHEBbIA
IN Pulse2 KpacHbii KeMTblii P1 P1 KenTbii
CUHA
IN Pulse3 - P2 - N BN
cepbiit - [ Mpnbop yyeTa c |
(4epHbIi) M o
GND Kpackbin 2l |in2 MmnynbcHbiit | wmnynschbm |
GND Genbii — BXog, 2 | BbIXO40M 4
+U it KOpW4HEBbIA cepbl‘lh
RS4SS A KeNTbIi HepHel -
RS4SS B 3eneHblit J— = +
NmnyNnbCH bl  (cpariresbiit)| \ /4 P2
sxoa 1 + _ — -
_— — — 4 V2 - [ Mpu6op yueta c |
| Npu6op yueta c | CUHNA + Mmnyn beH b | MMMYbCHBIM
MMMNYNBCHBIM In3 In3 8xog 3 | BbIXOZ0M N
BbIXOZ,0M G
L= 4

CXEMA HNOJAKIIOYEHUA OBIEAOMOBOIO TEIIVIOCHETYUKA C JIBYMA PACXOIAOMEPAMMU,
UHTEP®ENCOM RS-485 W IBYMSI UMITY JIbCHBIMU BXOJJAMM

Pacxogomep 1
(BbIMUCOUTEND) copmen KoMMyTaunoHHas kopobka Pacxogomep 2
IN Pulse1 KopitiHessIt [ T pylse
IN Pulse2 el Genbii Genbii 61 7
3eneHblin e N = GND
IN Pulse3 KOPWMHEB b KOPVHHEBbI -
. vce vee | -
GND [-enbiit ; Mpu6op yueTa c
XKentbln + o |
Germi P1 P1 Mmnyrb CHel | vmnynbcHbIM
GND |oemi I } | BX0A 2 | BbIXO0M
+U KOPWHHEBbI P2 -
nnt B 2 N
KENTbI
RS485 A
RS485 B 3eneHbln o GND i
h vee | Mpubop yyeTta c|
+ Mmnysib CHbIA MMMYSbCHBIM
\% P2 BxoA 3 | eeixogom |
\%

CXEMA HNOJAKIIOYEHUA  OBIEAOMOBOIO @ TEIVIOCHETYUKA C JBYMA PACXOJAOMEPAMMU,
UHTEP®ENCOM M-Bus ¥ JIBYMSI UMITY JIbCHBIMU BXOJAMMA

Pacxogomep 1

KenTbIn

(Bblqu,\cl;n;lnen? A KoMMyTaumMoHHas kopo6ka ] Pacxogomep 2
KOPW4HEBbIN

y XKenTbin e OUT Pulse

IN Pulse2 6Genbiit 6enbiit 6enblit

3eneHbIn v . = GND
INPulse3 [~ KOPU4HEBbIA KOPUHEBbI -
o vce vce L
GND |-Seneii | Mpu6op yueTa |

Mmnynb CHbI C MMNyIbCHbIM |
BXopg 2 | BbIXO0M

Genbii
M-bus 3eneHblin
KOPWMHEBBIN P2

M-bus — —

"
GND _
6ND vee | MpnBop y4eta c|
+ Mmnynb CHbI MM Ny NbCHbIM
V P2 Bxod 3 | BbIXOA0M |
\Y




HpO,HOJ'DKGHI/Ie MPUITIOKCHUSA b

CXEMA HNOAKIIOYEHUA TEINJIOCYETYUKA C JIBYMA PACXOAOMEPAMH, JABYMA HMMITYJbCHBIMU
BXOJAMH U YYETOM OBPATHOI'O IIOTOKA HA IBYX PACXOAOMEPAX, RS-485

Pacxogomep 1

BbIMMCANTEND )
IN Pulse1 KOpWHHEBbIN

KommyTauuoHHast kopo6ka

KOPU4HEBbIN

Pacxogomep 2
KEnTbI

OUT Pulse
IN Pulse2 6Gerblit oo I 6Gerblit 6enblit GND

IN Pulse3 [2eress | ; ; | i
KOpPWHEBbIN vee e KOpW4HEBbIiA . GND 6Genblit
+

~ '_ y
GND |-Genwit . Mpu6op ydera c |
Wnnynbcbii | MMYTIECHEM | +U nut
Bxof 2 | BbIXOA0M

KENTbIN KOPU4HEBbI

KEenTbIn

Genblit
GND 3eneHbIn

- —_— — —
+U KOPU4HEBHbIIA P2 S N
nnT 3ereHbIn
KenTblit =
RS485 A
RS485 B 3eneHbIn GND eno
w .
. vee o Mpu6op yuerac |
. Nmnynib cHeil UMY TECHBIM
\% P2 Bxoq 3 | Bbixogom l
\%

CXEMA MOJIKJTIOUYEHHASA OBIIEJIOMOBOI'O TEINIOCUETYHMKA C OJTHUM PACXOJIOMEPOM, HHTEP®ENCOM
RS-485, JATUUKAMMU JABJIEHUA U TPEMA UMITYJIbCHBIMU BXOJAMUA

Pacxopgomep
(BbMUCOUTEMNb) P Tatank Aaenens
GND B NOAAMOLLMAI
Vi Tpybonposoa
KOPVMHEBbI
VCC 6enblit | GND
xeneit KommyTauunoHHas kopobka : =
P1 Sens1 9 y u 2 p KOpVHHEBbIA %;E
} 2d1 vce
3eneHblit 23
P2 Sens2 Genbiit Benbiit KenThiit | @
pO30BbIit b 0 2 ouT
IN Pulse1 | (oparxesbiii) KOPVMHEeBbi o 2 KOPVMHEBbIN
IN Pulse2 Kpacih KEeNTbIN KENTbIA
uise P1| |P1
CUHUIA .
IN Pulse3 3eneHblin - .
cepblit P2 - Mpu6op yueTa ¢ |
(4epHbI) .
GND KpacHoin In2 In2 i MmNy bCHbI | MMNYbCHBIM |
6ernbii BXxog, 2 BbIXOZ,0M MOaTtyuk gasnexHuns
GND ) —_—d B 0GpaTHbI
KOpVMHEBbIN TPY6ONpPOBo,
+U nut s cepblit _ _ o i & . A
KEenTbiv (YepHbIr) | _ _ Genbiit 6Genbiv | GND
RS4B5A KOpWHHEBbI KOPVMHEBbI = =
L zQ
3eneHblit e + =
RS485B po30BbIi n j g 3 1 vce
NmMnynbCHbiiA (opaHxeBbiit) V1 P2 KenTbin KENThIA
o, ‘ : 2 ouT
e V2 - [—— _|
MNpubop yueta ¢ | - . Mpu6op yyeta ¢
MMNYIbCHbIM In3 In3 MmnynbeHbI MMNYNbCHbIM |
BbIXO4,0M | _— BX0A, 3 | BbIXOJ,0M

CXEMA TOJKJIIOYEHUS TEIUVIOCYETYUKA C OJHUM PACXOJIOMEPOM, HHTEP®EWCOM M-Bus,
JATUUKAMMU JABJIEHUA U TPEMSA UMITYJIbCHBIMHA BXOJAMHA

Pacxopomep
(Bblqmcnméanl)D Geni Hatuvk AaBnexus
B rojaoLmmn
M Tpy6onposoa
KOpv4HEBbW
VCC Genblii
! GND
e KommyTaumoHHas kopobka '3 =
P1 Sens1 " P KOPVMHEBbIA g 1 vee
3erneHblin [
P2 Sens2 6Genbit 6Genbiit Kenbiii | &
PO30BbIiA - - 2 OouT
IN Pulse1 (opamxeBblit) KOpVMHEBbIA + + KOPWHHEBbIA
IN Pulse2 pac i KEMTbIA P1 P1 KENThIA
IN Pulse3 G 3erneHbIn | _____
ulse cepbiit P2 - . Mpu6op yuetac |
(4epHbIif) i + UMM YNbCHbIM
GND Kpacrem In2 In2 MMnynbcHbI ¥ l
- axon 2 | BbXOAOM | TaTank aasnemms
M-bus _— = — B 0GpaTHbIn
KOPVHHEBBI 6
M-bus F— cepoii . ) Tpy6onposoa
_____ (veprei) [ _ R Genbiii Genblii ’ GND
| rIpM60p yqua c _ _ + KOpU4HEBbW KOpVHHEBBIN VCC
| MMMYAbCHbIM n M P KEenTblit KEMTbIit
| MnNynb CHbI (opaHxeBblit) V1 P2 ouT
BbIXO40M exop1 | ¢ B ! T4 =
| Ao i . : |
= — — — — V2 - Mpubop yueta c |
o In3 In3 b MMnynb CHbI | MMMYNbCHBIM |
Ll BxoA 3 | BbIXO4,0M |
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HpO,HOJ'DKCHI/Ie MPUITIOKCHUSA b

CXEMA HNOJKIIOYEHUA  OBHIEAOMOBOI'O

TEIIVIOCYETYUKA C

UHTEP®ENCOM RS-485, TATUMKAMU JIABJIEHUA U IBYMS UMITYJIbCHBIMHA BXOJIAMHA

NmnynbcHbI A
BXOp, 2

CXEMA HNOJAKIIOYEHUA  OBIIEAOMOBOI'O

Pacxogomep 1
(BblyMCnUTENb) Geni
GND
VCC KOPWYHEBbIA
P1 Senst X"
P2 Sens? 3eneHbli
pO30BbIi
IN Pulse | cpatixessin ] KommyTaLuoHHas kopobka
IN Pulse2 " beneat [ [ e
IN Pulse3 CMHWVI KOPUYHEBbIA KOPUYHEBbINA
cepblit + o
GND ;‘:D:;II?I) KenToi P1 P1 KenTblid
GND KOPUYHEBbIA senetet P2 -
+U T KpacHbIA +
KenTbli In2 In2
RS485 A I
RS485 B 3eneHblii oo v
| (vephbid) | _ _ Genbii
Genblii -
s enbif | + KOPUYHEBbIN
PO30BbIif .
Pacxonomep 2 (oparnresbi) | \ /4 P2 KENThIA
OUT Pulse KOPUUHEBbIA KOPUYHEBbIN V2 )
5 i CUHWIA +
GNDAJTﬂAAAJ In3| [In3

NmMnynbcHbI A
BXog, 3

TEIINIOCHETUYUKA  C

UHTEP®ENCOM M-Bus, JATUNKAMU JTABJEHUS A IBYMSI UMITY JIbCHBIMU BXOJAMMA

Pacxopomep 1
(BblYMCONTEND) . Jatunk gaBneHna
Genbiii o
GND B NoAaoLuii
Ve KOPUYHEBbI Seni TpyGonposoa
enbiii | GND
el KommyTaLmnoHHas kopobka 5 =
o -3
P1 Sens1 KOPUYHEBLIW| T
EX il VCC
3eneHblii - g
P2 Sens2 Genbilt [ _ | Genbiid KenTuit | & ©]
PO30BbIii 2 ouT
IN Pulse (opaHKeBblif) KOpUYHEeBbIN + + KOPUYHEBbIA r— 6_ _—
KpacHbIi —— - Mpwnbop yueta ¢
IN Pulse2 P1 P1 UMNYAbCHbIM :
IN Pulse3 [ senerbiit | 5y > : BbIXOJ,0M |
cepblit ( v
o . . pacxofomep Vs
GND [uephbit KpacHblii In2 In2 p NmnynbeHbIi | ana cxem 9, 10 |
Genblii ] BXOA 2 npunoKeHHs ) TlaTanK paBnequs
M-bus | rPrereR | B 0BpaTHBI i
] TpybonpoBo,
M-bus oprmee? cepbiit _ ) pybonposoa
(YepHbiid) [ _ _ 6Genbiii | GND
= =
Genblii + KOPUYHEBBbII KOpUUHeBbIli ?E 1 vee
PO3OBbIl . |2 g
Pacxomomep 2 OpaHKEBbIN V1 P2 KENTbIA KenTbI | da 2 ouT
KOPUYHEBbII xopwywesowt | . | | | - . ! 4 — —— —
OUT Pulse V2 - | Mpubop yueTa c |
GND Genbii CHHMiA 3| |3 + VMYTbCHbI A | umnynbcHbIM |
e Bxon, 3 | Bobixomom |

ABYMSA  PACXOIAOMEPAMMU,
JHatuvk pasnexna
B Moja oL
Tpybonposoa,
Genblii | GND
KOPUYHEBbI )E :§ =
351 vCe
KenToiii | & =
2 ouT
| MpunGop yuetac |
| MMnyabCHBIM |
| BbIXOA40M |
(pacxopomep Vs
' pnacxem9, 10 |
| npunowennar) (| | AaravAaeneru
—_— — — B 06paTHbIiA
Tpybonposoa,
6Genblit | GND
KOPMYHEBbIIA ; 1- VEC
KenTblid 5 ouT
| Mpubop yuetac |
| vMnyabCHEIM |
| BbIXOoA40M |
ABYMA  PACXOIAOMEPAMMU,
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[Ipunoxenue B

TPEBOBAHMUA K JJIMHE IPAMBIX YYACTKOB TEIIJNIOCYETUYHUKA

- = & &
MNepexoa ana MyTOBOro coeanHeHNs F [] \
L 2BON__
23DN
= >

Mepexon anga gnaHuesoro
coeMHeHUs!

IS0 e

OTBO/A, KOMNEHOo

IpsizeBnK, uUnbTP ( ( : 33 g; :> O
\
4 '
Tepmonpeobpaszosarerns :% %: Q
Perynupytowini knanaH,
3aJBVXKa, AVCKOBLIN 3aTBOP |

M3rn6 B ABYX NIOCKOCTAX
26DN

- A TS (-

e A B -

210DN




Ipunoxenue I

CXEMBI Y3JIOB YUYETA U ®OPMYJIbI PACYETA TEILIOBOM SHEPTUH

Tun Cxema

Onucanune

dopmyiia pacyeTa TeII0BOH
JHEPrum

t1 P1 V1

i

I

3akpeiTas cucteMa
TEIUIOCHA0KEHHS C PACXOIOMEPOM
B ITOJIAIOMIEM TPYOOIIPOBO/IE

Q=Mi(hi-h2)

04 > =

P2
t1 P1 V1 ]:m:[,
-

3akpeiTas cucteMa
TEIUIOCHA0KEHHS C PACX0I0OMEPOM
B 00paTHOM TPyOOIPOBO/IC

Q=Mi(hz-h1)

04 - —

TymnukoBasi cuCTeMa TOPSIYETO
BOJOCHA0KEHHUS

Q=M1 (hi-hx)

05

3aKpBITa$I CHUCTEMA
TEIIOCHAOKEHUS C JABYMSL
pacxogomMepamMu

Q=Mi(hi-h2)

06

OTKpI)ITaH cucTreMa
TEIIOCHAOKEHUS C JABYMsI
pacxogomMepamMu

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

07

OTKpI)ITaH CucTeMa
TEIIOCHAOMKEHUS C JABYMsL
pacxogomMepamMu

Q:1=Mi(h1-hz2), Q2=(M1-M2) (h2-hx)

08

OTKpBITast CHCTEMA TOPSIETO
BOJIOCHA0KEHHU S

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

09

3akpeiTas cucTeMa
TEIUIOCHA0KEHMUSI C IBYMSI
pacxogoMepamMu U pacxo0MepoOM B
TPYOOIIPOBO/IE TTOITUTKU

Q=M1(hi-h2)+Ms(hz-hx)

10

OTKpbITas cucTemMa
TEIUIOCHA0KEHHUSI C IBYMSI
pacxogoMepamMu U pacxo0MepoM B
TpyOOIIPOBO/IE TTOIMUTKH

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

Jus tunoB mpuoopoB 09, 10 uMIynbCHBIM BBIXOX pacxogoMepa V3 MHOAKIIOYAETCS K HMMITYJIbCHOMY Bxoay Ne2 pacxomomepa-

BEIYHCIUTENsS V1.

Q, Q1, Q2 - TeruioBas sHeprus, I'kai.
M, M, - macca tertonocutessi, T.

t1, t» - Temmeparypa rerionocurens, °C.

tx - TeMIeparypa XoaoaHoi Bogsl, °C.

hi, hy - yrensHas saTanemms rertonocurerst, Kkan/kr. hi=h(t;), ho=h(t).
p1, P2 - AaBiieHue Temionocurens, Mlla.
V, V1, V2 - 00b€M TEIIOHOCHTENS, M-,

IMapamerp hx 3amaercs npennpustueM-u3rorosutreneM (tx = 5 °C mo yMmMon4aHMIO), IO 3aKa3y BO3MOXHBI JApYrHe 3HAUCHUSL
[Mapamerp tx moctymen mis mpocMoTpa yepes3 mporpamMmy TestAll (cepBucHas mporpaMma JOCTyIHa Ha caidTe www.pulsarm.ru) u

3allUIICH OT 3aIIMCH.
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Ipunoxenue J|

ONMCAHUE HEINITATHBIX CUTYAITAA

Pacuer
IMapamerp Onucanne IIpumeuanne
JHEpPrumn
DyHKUMOHATBHBIH
Battery Ommbka G6aTapen BeJETCA YHEH
OTKa3
DyHKUMOHAJIBHBII
Eeprom Ommbxa naMsaTH BEJETCS YHEH
OTKa3
. DyHKUMOHAIBHBI
Ramlnit COpoc koHTpoJUIepa BEJETCA M
OTKa3
DyHKUMOHAIIbHBII
XtalLf OmmbKka 4acoBOTO KBapIa BeJIETCS YHKL
OTKa3
DyHKUMOHAJIBHBI
TemperatureChl Ommbka nepBoro TepMonpeodpa3oBaTes HE BeJeTCs Y HOTKaB
DyHKUMOHAJbHBIH
TemperatureCh2 Ommbka BTOPOro TepMOIIpeodpa3oBaTesis HE BEIETCs Y HOTKa3
TemperatureDelta | OmmOka nepenana TeMnepaTypsl HE BEJETCS
ReverseFlow OOpaTHBIA TOTOK HE BEJETCS
. Texyumii pacxoj epBoro pacxogoMepa MEHbILE
MinVolFlow YHMH D AIEP p IOMCR BeJETCS
MUHUMAJIBHOTO
Texyumii pacxoj nepBoro pacxoaoMepa BbIIIe
MaxVolFlow YHUH P ATIEP p proMep BeJETCS
MaKCHMaJIEHOTO
TemperatureDelta2 | TemmepaTypHBIi iepena] MEHbIIE JOTOBOPHON HE BEJETCs
MassBalance Ommbka 6aaHca Macc HE BEJIETCS
EnergyBalance Ommbka OanaHca SHEPTUU BEJIETCA
. Texymmil pacxo/ HEpBOro pacxoaoMepa MEHbIIIE
MinVolFlow2 YHMH D & p AOMER BeJIETCS
MUHUMAJIBHOTO
Tek 1 pacxo] BTOPOro pacxoJoMepa BbIILE
MaxVolFlow2 YHMHD A P p AOMED BeJETCS
MaKCHMaJIEHOTO
NoWater Her Tennonocuresnst HE BEAETCSA

Ipunoxenue E

IJIOMBUPOBAHUE TENVIOCYHETYUKOB

1 - TIToMOBI ¢ HAHECEHHBIM 3HAKOM TIOBEPKH.
2 - [I1oMOBI KOHTPOIMPYIOIIEH OpraHU3aLHN.



Ipunoxenne K

JAUATPAMMBI HIOTEPU JABJIEHUSA
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