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Hacrosiiiee pykOBOJCTBO IO SKCIUTyaTalMK NPEACTABIIACT COOOM IKCIUTYATAlMOHHBIH JOKYMEHT, OOBEIMHEHHBIH C TACIIOPTOM.

1 HA3HAYEHHWE

Tennocuetunku «Ilymecap» Y, V]I (manee — TeriocyeTYNKH) MpeIHA3HAYEHB! Uil paOOTHI B 3aKPBHITBIX M OTKPBITHIX
CHUCTEMax OTOIUICHHS MO0 X0JI0J0CcHAOKeHHS (B KauyecTBE CUETYMKA X0J0Aa). TerIOCYeTYMKH MOTYT HCIIOJIB30BATHCS IS
M3MEpEeHHs TeIUIa B TYIIMKOBOI CHCTEME TOpSYero BOJOCHAOKEHNUS, KaK CYETIMKH ropstdeld BOJIbI, ONPEIeIISIOmIe 00BEM BOIbI,
TeMIIepaTypa KOTOPOH BBIIIE 33JaHHOTO 3HAUYCHHUS, a TAKXKE B KAUeCTBE CUETUYMKA 00BEMa XOJIOAHOM 1 TOPSUEH BOJIBI.

KoHCTpYKTHBHO TEIIOCYETYMKH MTPECTABIISIOT COOO0H €AMHBIN TEIIOCUETYHK U COCTOAT H3:

- OJHOTO WJIU JIBYX YJIBTPa3BYKOBBIX PacX0JJOMEPOB;

- KOMIUJIEKTa TepMonpeoOpa3oBaTeseii CONpOTHBICHHS;

- OJHOTO WJM [BYX JaTYAKOB M3OBITOYHOTO JaBieHUs (Momudukanus YJ[ CONCpKUT [aTIMKy JaBJICHHS,
MouduKays Y He COJACP)KUT JaTINKH JIaBJICHUS);

- BBIYHCIUTENS.

[MpuHIMN neWcTBUS TEIIOCUYETYNKA COCTOUT B 00pabOTKE BBIYHMCINTENEM M3MEPUTEIbHBIX CUTHAJIOB, IOCTYIAIOMNX OT
pacxonomepa(oB), JATYMKOB TEMIIEPATYpbl, JaTdMKa (DaTYMKOB) M30BITOYHOTO IABJICHHS, BBHIYMCICHUS M OTOOpa)XEHHS HA
WHAMKATOPHOM YCTPOMCTBE BBIUMCINTENS (Jajee — HHANKATOPHOE YCTPOHCTBO) pe3yIbTaTOB N3MEPEHUH:

- KOJIMYECTBa TEIUIOBOW sHepruy, ['kam;

- KOJIMYECTBA 3HEPTUH OXJNaxxaeHus, [ ka;

- TEIUIOBOM MOIIHOCTH, I 'Kan/J;

- 00BEMHOTO PACcX0/a TEMIOHOCUTENS B TIOJIAFOIIEM H/HUIK 0OPaTHOM Tpy6ompoBoiax, M>/d;

- 00beMa TETIOHOCUTEITS B MOAIOIIEM H/UT 0OPAaTHOM TPYOOIpOBoaax, M>;

- 00bEMa TEIIOHOCHTENS, U3MEPEHHOTO PACXOJIOMEPAMH, MOAKITIOUEHHBIMU K JIOTIONHUTENBHBIM MMITYJIHCHBIM BXOJIaM, M>;

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

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

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

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

- M30BITOYHOTO JaBJICHNUS TEINIOHOCUTEJIS B ITOJIAIONIEM 1 0OpaTHOM TpyOomnposoaax, MIla;

- JaThl ¥ BPEMEHU;

- BpEMEHHU HapaOOTKH, Y.

TerutocueTynKk HMMeEET SHEPrOHE3aBHCHMYIO IIaMsTh, B KOTOPOW PETHCTPHUPYIOTCS 3HAYEHHS TEMJIOBOH OJHEPIuM |
rapaMeTpbl TerIonoTpedneHns (CpenHue TeMneparypbl 3a MHTEpBal BPEMEHH, 00bEM TEIUIOHOCHUTENS 32 MHTEPBAJI BPEMEHH,
BpeMsi pabOTHI B IITATHOM M HEIITATHOM pPEeXHUMaXx, JaBJICHUE 32 MHTEPBAJI BPEMEHH, Macca TETUIOHOCHTEIIS 32 HHTEPBaJl BDEMEHH).
I'mybuna apxuBa 60 mecsues, 184 cyrok u 1488 wacos. Ilo mportokormry M-Bus BO3MOXXHO CUMTHIBAHHE MECSYHOTO apXuBa
ryOuHON 24 3anmcu. B sHeprone3aBUCHMON MaMSITH COXpaHSETCS JKypHAJI COOBITHH, cofepkaiuid nHpopManuio oo omuokax,
BO3HHUKAIONIMX B Hporecce padoThl, 1 00 M3MEHEHWH HACTPOCYHBIX MapaMeTpoB. B skypHaie cOOBITHI perHCTpUpYETCsl BpeMs
Hayajla HeIITaTHOW CHTyallld, BpeMs OKOHYAHWS HEINTATHOW CHUTyallid M BpeMs W3MEHEHHUS HACTPOCHHBIX HapameTpoB. [lms
MIPOCMOTpa KypHaJla COOBITHH HcIoNb3yercs: crenuaimsupoBannoe I10. Peructpupyrores cieayiompe BHIBI HEIITaTHBIX
CUTyaluii: pa3psi 0arapen, pasHUIA TEMIIEPATyp MOJAIOIIET0 U 0OpaTHOTO TPYOOIIpOBOia MEHbIIE MUHUMANBHOH (3 °C*, pacuer
SHEPIUM B 3TOT MOMEHT NPEKPamaeTcs), 0ObEMHBIH Pacxoj] MEHbIE MHHUMAIBHOTO pacxona (i), 0ObeMHBINH pacxon OoJblie
IIPEe/IeNIBHOTO pacxo/ia (gs), OTCYTCTBHE BOJBI B pacxonomepe. Perrctp ommoOOK exeyacHO 3alnChIBAeTCsl B SHEPrOHE3aBUCUMYIO
maMaTh. JUI Ka)kmol OMIMOKM B PETHCTpE OIPEZENIeH COOTBETCTBYIOMMM OnT. Ecim B TeueHne yaca BO3ZHMKaIA Kakas-TnOo
onmoOKa, B 3aMCHIBAEMOM PErrcTpe Oy/eT yCTaHOBJIEH COOTBETCTBYIOMIMI OMT. Onrcanye HeIITaTHBIX CUTYalli B Iprutoxenun J1.

Onucanne HACTPOEYHBIX IapaMEeTpPOB IPHBEACHO B NpWiIokeHWH K, pasMemeHHOM Ha caiiTe NIpOn3BOIUTEINS
www.pulsarm.ru.

THIBI TEIIIOCYETYNKOB, CXEMBI Y3JI0B yueTa M (hOPMYJIbI pacyeTa SHepTUH MPHUBEACHBI B IPMIIOKEHUH [ .
KondurypupoBanue Tuna TEIUIOCYETYMKA OCYMICCTBISICTCS Ha NpeAnpUsATHH u3rotourene. llepekondurypuposanue B
YCIIOBUSIX SKCIUTyaTalld¥ BO3MOXHO, HO ITOCJIE BCKPBITHS IUIOMOBI BBIMHCIUTENS. W YCTAHOBKM IEPEMBIUKH, pa3peliaroniei
3anuch mapameTpoB. KoH(urypmpoBaHue OCYIIECTBISIETCSI C MCIIOJIB30BaHMEM crenuanusuposaHHoro 110 udepe3 unTepdetic
RS-485 mn6oo UART (pa3seM pacroioskeH BHYTPH KOpPITyca BEIYUCINTENS).

B MomuduKkanyum TemiocueTynKa ¢ OJHUM PAcX0JOMEpPOM IIpeodpa3oBaTeNb pacxoia YCTaHABIMBACTCS B MPSIMOM HIIH
00paTHOM TPYOONpPOBOJE, MECTO YCTaHOBKM OrOBapHBAacTCs NpH 3akasze. B MoauuKanusx TEIIOCUETYMKOB C JBYMS
pacxomomMepamu, Ipeoodpa3oBaTeib, COBMEIICHHBINA C BEIYMCIUTENIEM, YCTAHABIMBACTCS B ITOIAIOIIMI TPYOOIPOBOI.

TennocueTynky MOCTABISAIOTCSA Kak Oe3 MHTepdeicoB, Tak U ¢ uHTepdelicamu: RS-485, M-Bus, UMIyIbCHBIA BBIXOL,
panuokanan (IoT, LoRa). Beibop unrepdeiica ocymecTsisieTcs 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 « TEIJIOBOAOXPAH» (390027, r.Ps3ans, yn.Hosas, 1.51B, marepa
K, mex.mom. H2).

* T1o 3aKa3y BO3MO>KHEI JPYTHE 3HAUCHUS.



2 TEXHAYECKHUE U METPOJIOTHYECKUE XAPAKTEPUCTUKHU

Tab6mmna 2
HammeHoBaHue mapamerpa 3HaueHHE mapameTpa
Juamerp ycnoBHoro mpoxona, Jy, MM 15 20 25 32 40 50 65
MuHHMMAaJIBHBIH 00BEMHBIN PAcXo, qi, 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®, qp, 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
TTopor YyBCTBUTENBHOCTH, 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
[Iponomkerne TabIUIIE 2
HammeHoBaHue mapamerpa 3HayeHHE Mapamerpa
Juamerp ycnoBHoro mpoxona, Jly, 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 00seMHBIH pacxon®, 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**, xr, He Oosee 11,5 13,6 18,5 28,2 37,5
*Gmax - B cooTBercTBUHM C [Ipmkxazom Munctposs Poccum ot 17.03.2014 Ne 99 «O6 yrtBepkaennn Meroqukn
OCYIIECCTBICHHUSI KOMMEPYECKOTO yUeTa TCIUIOBOH SHEPTUH, TCIUIOHOCHTEIIS.
** TonpKO WISl TETJIOCUETYNKOB C OJTHUM PACX0JI0OMEPOM

Tab6mmna 3

HaumeHoBaHue napamerpa

3HaueHne mapaMerpa

[penenst momyckaeMoii OTHOCUTEIBHON ITOTPEITHOCTH M3MEPEHNUH KOJIMYECTBA SHEPTUH (TETIOBOH

MOIIHOCTH), %

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

Ipenensr nomyckaeMol OTHOCHTENHFHOM MOTPENIHOCTH M3MEpeHHil 00beMHOro pacxona (00bema)

TeroHocHuresst, %

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

Jwnamaszon nzmepennii remneparypsl, °C

or 1 1o 105 mu ot 1 mo 150

Ipenens! formyckaeMoii aOCOMIOTHON TOTPEITHOCTH H3MepeHni TeMneparypsl, °C

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

Jnama3oH nu3MepeHnid pa3HOCTH TeMIeparyp, At, °C

ot 3 o 104 mwu ot 3 mo 149

[penmens! foryckaeMoi OTHOCUTEIBHOH IOrPENTHOCTH KOMIDIEKTa JaTIYMKOB TEMIEPATYPHL, %o

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

[penmens! fomyckaeMoi OTHOCHTEIBHOH NOrPENIHOCTH BHIYUCIHATENS, %o 1(0,5+Atmin/ At)
[penens! formmyckaeMoii OTHOCUTEIBHOH MOTPEIIHOCTH M3MEPEHUH TEKYIIEro BpeMeHH, Yo 0,05
MakcumansHoe pabodee masiaenue, MIla 1,6

Jlnana3oH n3MepeHust n30bITouHoro AapneHus ™, MIla

ot 0 110 1,6 (110 3aKa3y M3rOTABIIMBAIOTCS
pazmraHble uenonHers ot 0 10 2,5)

[pepmens! fomyckaeMoii OTHOCHTEIBHOM ITOTPEIIHOCTH M3MEPeHUH M30BITOYHOT0 qaBIeHus™, % 12
Paboune ycnoBus 3KCILTyaTaINH:

- IMana30H TeMIIepaTyphl OKPYKAIOIIeTo Bo3ayxa, °C ot +5 mo +50
- IMana30H OTHOCUTEJIFHOM BIAKHOCTH BO3/1yXa, %o ot 20 mo 95
- Imana3oH arMoc(epHoro nasienue, klla ot 61 1o 106,7
Knacc 3amurst mo 'OCT 14254 IP65
CpenHuii CpoK ciyKObL, JIET, He MEHEe, 12
JlmHa IpHCOe TMHUTENBHEIX Kabenel TepMorpeodpas3oBareneii, MM

(1m0 3aKa3y BO3MOKHBI Apyrue 3Ha4YeHHs1) 1500
JlinHa IprcoeTMHUTEINBHEIX Kabenel uarepdeticos, MM

(1m0 3aKa3y BO3MO:KHbI Apyrue 3HAYeHHs1) 1000
Hampsixenue a1nemMeHnTa NUTaHusi HOCTOSIHHOTO ToKa, B 3,610,1
Cpok ciry>k0bI dIIeMEHTa MUTAHWS, JICT, He MeHEee 6

XapaKkTepUCTUKH PaIAOMOJIYJIS:
- monoca padouux gactor, MI 1t

01 433,075 o 434,479 (ot 868,7 0o 869,2)

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

- KOJIMYECTBO MTOCBUIOK PANOMOMYJIISI B CYTKH 2

[TapameTps! coemHeHHs HHTEp(Eiica: RS-485 M-Bus
CKOpOCTh 9600 2400
Cron OUTBI 1 1
YerHoCTh None Even
Buter 8 8
CereBotii azipec CoortB.3aBog. Ne 1
KonndecTBO TOTIOMHUTEIEHBIX CUCTHRIX BXOJIOB (MCIOJIHEHHE M0 3aKa3Y) 2/3/4
KomaecTBO HMITYIIbCHBIX BEIXOJIOB (MCIIOJTHEHHE 110 3aKa3Y) 1
Hamnpspxenue mutanus uaTepdeiica RS-485%*, B 9...30

Tok nmorpebnenus ot BHemHero ucrognuka RS-485/M-Bus, MA e Gonee 10
MaxkcumanpHOe 3HaueHne dHepruy, ['kan 9999,9999
MakcHManpHOe 3HAUCHHE 00hEMA TEIIIOHOCUTENS, M> 99999,999
[loporu nepenonHeHys 10 UMIYIbCHBIM BXO1aM 100000000,0
JIIATEIbHOCTh UMITYJIbCA UMILYJILCHOTO BBIXOJA, MC (110 3aKa3y BO3MOKHBI IPyrue 3Ha4e¢HUs1) 125

Bec nmmyasca, I'kan (110 3axa3y BO3MOKHBI APYrve 3Ha4YCHUs) 0,001
MakcHuManbHbIH KOMMYTHPYEMBIH TOK HMITyJIbCHOTO BBIXOJa, MA 50
MakcnumanbHOe KOMMYTHPYEMOE HalpsDKEHHE MMITYJIbCHOTO BBIX0/a, B 24

* Tonpko I TerIocYeTInKoB Moudukanmii «Ilymscapy Y 1.

**B ucronHernn ¢ naTepdericom RS-485 nmuranue ocyIecTBIsIeTcs 3a CYET HCTOUHMKA HHTep(derica, BCTPOCHHBIHN EMEHT IUTAHMS HE UCTIONB3YETCS




3 COCTAB U3JEJINA
KoMmrekT mocTaBky TerIocueTyrKa ONpeessieTcs Py 3aKa3e U3 coCcTaBa, YKa3aHHOTO B Tabiuue 4:

Tabmma 4
HaumeHnoBaHue KomraectBo
Temnocuerunk «llynscap» momudukammm Y (Y ) 1
PyKOBOZCTBO IO 3KCILTyaTaIlN 1
I'mnp3a Uit MOHTaXa TepMonpeobpasoBarems (st 1y25 u Bble) 1
Kopob6xa koMMyTaImoHHas (B 3aBUCHMOCTH OT MCHIOJIHCHUS) 1
KomrutexT npucoeauHuTeNne JaTyHHBIX CornacHo 3akazy
KoMmIutekT nprcoeuHuTeNeH! 1Mo1 IPUBAPKY CornacHo 3aKazy
[lapoBoii kpaH U MOHTaXka TepMorpeoopasosarenst ([yl5, [1y20) CornacHo 3aKazy
KoMmIutexT mpokinagok pe3suHoBbIX s (ianmes (uwst y50 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, PAacIOJIOKCHHYIO Ha IepelHEl IaHeNd, NPOWCXOMUT IHUKIMYECKOe MEPeKIIOYeHHE MEKITY
PEeXKUMaMH MHAMKALHH.

3HaK % 03HAYaeT, YTO CUCTYUK PETHCTPHPYET PACXO/] TEIUIOHOCHTEJIS.

Ha unaukaTope MOryT 0TOOpaXaThCs CICAYIONIME BUIBI OMMOOK (00 ONIMOKE CUTHATIU3UPYET 3HAYOKA):

- paspsbkeHa Oartapesi: HanpspkeHne Hke 2,9B (muraer 3Ha4oK OaTapen d);

- pasHMIIA TEMIlepaTyp IOJAIOIero M O0OpaTHOTrO TepMolpeoOpa3oBaTeseli UMeeT 3HAaYeHHE HIDKE MHHUMAIBHO
JIOIYCTUMOTO (MHTAIOT 3HAYKH 000MX TepMoIpeoOpa3oBaTeseii);

- omrOKa SHEProHe3aBUCUMON MaMsITH (MHUTaeT 3Ha40KR);

- KOpPOTKOE 3aMbIKaHHE TepMOIpeoOpa3oBaTess (BMECTO TEMIIEPaTypbl BEIBOIUTCS 3HadUeHHE - 999,00);

- 00pbIB TepMoIpeodpa3oBaTest (BMECTO TeMITEpaTyphl BEBoauTcs 3HadeHue 999,00);

- neucnpasHocts AIIT (BMecTo Temmepartypsl BeIBoAUTCS 3HaueHue - 888,00).

- pacxol MeHee MHHIMAIIBHOTO, OO0 00Jiee MaKCHUMAJIBHOTO (00 OIIMOKe CHTHATM3UPYET TONBKO 3HaY0K A).

5 YKA3AHUE MEP BE30OITACHOCTH

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

HNPEAYHNPEXJIEHUE

o [Tpn HenayIexameM oOpalleHu! C JIUTHEBON OaTapeeii BOZHUKAET OMacHOCTh B3pPHIBA.

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

o Ha Gatapesix He ZOJKHA KOHJICHCHPOBATHCS Biara.

o [Tpn HEeoOXOAUMOCTH TPAHCIIOPTUPOBKH CJIETYET COOIOAATH IPEINHCaHus 0 00PAIIEHHIO C OIIACHBIMU I'Py3aMH
JUIS COOTBETCTBYIOIIETO BUAA TPaHCIOpPTa (00s3aTeNIbHAsT MaPKHUPOBKA).

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

6 MNOAT'OTOBKA K HCIIOJIb30BAHUIO, PASMEIIEHUE, MOHTAK

6.1  IlogroroBka U3AENHs K yCTAHOBKE HA MECTE DKCILITyaTalUU

Ilepen ycTaHOBKOH TENIOCUYETUHMKA POBEPHTE €0 KOMILUIEKTHOCTh B COOTBETCTBUU C IIACIIOPTOM. BhIoHNTE BHEIHUI
OCMOTp C IEJIBIO BBISIBIICHHUS MEXaHWYECKUX MTOBPEXICHHUH Kopiryca nmpubopa. Ecim nprbop Haxoauiicst B yCIOBHSX, OTIIMYHBIX
OT YCJIOBHH SKCILTyaTalllH, TO ITEPeJl BBOJIOM B SKCILTyaTalHIo HEOOXOUMO BBIIEP)KaTh €r0 B YKa3aHHBIX yCIOBUSIX HE MeHee 2 4.

BHUMAHMUE! Ilpu oOHapy»XeHNH HENCIIPaBHOCTH TEMIIOCUETYNKA HKCIUTyaTanus mpruoopa 3anpenieHal

[MapameTpsbl, TIepeYrcIeHHbIE HIKE MOTYT OBITh CKOH(HIYPHUPOBAHBI IOJH30BATENEM II0 MHTepdelicy B TeueHne 48
94acoB MOCJIE Havasa SKCIUTyaTalliy Ha 0OBEKTE M HEMTPEPBIBHOTO CUETA SHEPTUH.

HaunmvenoBanue napamerpa:

- Macka HapaOOTKH € OmMOKaMu;

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

- Temmeparypa xonoaHO# BOAEL JieTo, °C;

- Ilepexon Ha 3UMy - MecHLL;

- Ilepexon Ha 3uMy - IEHb;

- Ilepexon Ha neto - Mecll;

- Ilepexon Ha neTo - EHB;

- Metoa KOHTpOJISt Macc;

- MeTtoa KOHTpOJISt SHEPIHH;

- ®dopMyna pacyéTa SHEPIUH.

6.2  Pa3memeHue

[Tpu BEIOOpE MecTa Ul YCTaHOBKU PYKOBOJICTBOBATHCS CIIEAYIOMIMMH KPUTEPHUSIMU:

- HE CIIeAyeT yCTaHABIUBATh TEMNIOCUETUNK B MECTAX, [e BO3MOXKHO IPUCYTCTBUE MbUIM HIIM ATPECCUBHBIX I'a30B;

- HE CJIeyeT paclioyiaraTb BOJIM3HM MOIIHBIX HCTOYHUKOB 3JIEKTPOMArHUTHBIX M TETJIOBBIX U3JIyYCHNH;

- HE CJIeyeT paciioyiaraTb B MECTax, OABEPKEHHBIX TPSICKe, BUOpAIMU UIIM BO3JICHCTBHIO BOIBI;

- CJIelyeT yYUTHIBATh JUTMHY KaOesel CBSI3H ¢ BHEIIHIMH YCTPOHCTBAMH 1 HAJIMUYHE CBOOOTHOTO JIOCTYyIA K PaCX0IOMeEpy.

B Mommdukanuy TemiocYeTyMKa ¢ OAHUM PAacXOAOMEPOM IPeoOpa3oBaTeslb pacxXoia yCTaHABIMBACTCS B IPSIMOM HIIH
o0paTHOM TpyOONpPOBOJE, MECTO YCTAHOBKM OTOBApPHUBACTCS NPH 3aKa3e (THII CUETYMKA OTOOpa)kaeTcs Ha WHAWKATOpe B
COOTBETCTBHUH C IPUJIOKEHUEM [ HACTOSIIEr0 PYKOBOCTBA).



Bo3moxxHO nepexkoH(purypupoBaHre nproopa 10 Hadasia SKCIUTyaTalyy C TOJIAloIero Ha 00paTHBIA 1 HaoOopoT. [Ipu sTom
TepeyCcTaHoOBKa TEPMOIIPeoOpa3oBatess B pacxoJoMepe He TpeOyeTcsi U He JIOIyCKaeTcsl, MapKHPOBKa TEPMOMETPOB M yKa3aHHE
KOoH(UTyparmy B PyKOBOJCTBE OCTAIOTCSI 3aBOJICKUMH, YTO HE sBIsieTcss HecooTBercTBMeM. B m.11 nactosimmero PykoBoactsa
JIeTTaeTcsl OTMETKa JIMIIOM, ITepeKOH(HIypUpoBaBIIMM ITpruOOp. B Temocuerunke nocTynHa (QYHKIMS yKa3aHHUS MECTa YCTAHOBKH
(romaronuii uim 0OpaTHBIA TpyOorpoBox). anHast (GyHKIWMS OIOKUpYeTCs, ecii B TeueHHe 48 4acoB HENPEPHIBHO PETUCTPHPYETCS
sueprust. Ecim B Mento copeprkutest myHKT «PIPE ONy, T0o nannast GyHKIuS e1e JoCTynHa 1 HACTPOHKH, B IPOTHBHOM CITy4ae, B
MmeHio otoopaxkaercst «PIPE OFF». Copoc 010KMpOBKH JaHHOH (DYHKIIMN BO3MOXKEH TOJIBKO Ha 3aBOIC M3TOTOBHUTEIIE.

B Mommdukanusx TENnJOCUETYMKOB C JBYMS PacxoJoMepaMu, IpeoOpa3oBaTeib, COBMEIICHHBI C BBIYHCIUTEIEM,
YCTaHaBIIMBACTCS B IOJAIOIINNA TPYyOOIIPOBOI.

Iepen ycranoBko# pacxonomMepa peKOMEHIYETCS MPOMBITH TPYOOMPOBO, YTOOBI YAAINTh U3 HEr0 OKaJIMHY, MECOK U
JIpyTH€e TBEPABIE YaCTULBL.

[psivosHelHBIe yUacTKy TPyO JOJDKHBI COOTBETCTBOBATH NMPUJIOXKeHHIO B 1 nvets [ly, paBHsbiit ly pacxonomepa. OTKIoHEHNS
BHYTpPEHHETO JMaMeTpa TpyO Ha MPsIMBIX yJacTKax JIo U IT0CIIe pacxo/ioMepa He JI0JDKHBI MPEBBIATh BEJIMUKH, IPUBEACHHBIX B TA0. 5.

[pssmonmueiinbie yyactku TpyO noiwkHbI coorBercTBoBaTh 'OCT 8734 mym I'OCT 8732 u umers [y, paBHbiil [y
pacxonomepa. OTKIIOHEHHMS BHYTPEHHETO IHaMeTpa TPyO Ha MpPsMBIX y4YacTKax JI0 M IIOCIE pacxofoMmepa HE JOJDKHBI
MIPEBBIIIATH BEIMYNH, IPUBEICHHBIX B Ta0JI. 5.

Tabmmna 5. Jlommyckaemble OTKIIOHEHHSI 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 | 5045,0 | 65+5,0 | 80+5,0 | 100+£6,0 | 125+7,0 | 150+7,0 | 200+9,0

Komrmiext npucoenuanTeNned Mo mpuBapKy obecnednBaeT npsivble ydactku 5 [y mms temnocyerunkos ylS, /1y20,
Hy25, dy32, dy40.

Iepen pacxomomepamu yl5, dy20, dy25, Ay32, {y40 pekomeHayeTcst ycTaHaBINBATh (DHIIBTP.

6.3  MonTax

ITpu MoHTaXXe pacxoAOMepOB HEOOXOJUMO COOJIIOIATH CIICAYIOLINE YCIIOBHUS:

- pacxonomep [yl15-40 nomkeH OBITH PACHONIOKEH OTHOCHTENBHO TPyOBI 1moA yriiom ot 45 1o 315° Bo uzbexanue
CKOIUIEHHS BO3yXa B COOTBETCTBUHU C PUC.2;

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

HEJOMYCTUMOE 10/10XKEHNE L0MYCTMOE TI0/10XERVE
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L0MYCTUMOE TI0/I0XERVE

Pucynox 2 Pucynox 3

- HaIpaBJICHUE CTPEJIKU Ha KOPITyCe pacxoioMepa JOIDKHO COBIAAaTh C HAIIPABJICHUEM ITOTOKA BOJIBI B TPYOOITPOBO/IE;
- MIPUCOCANHATEIFHBIE HITYIEPhl COSIUHUTH C TPYOOIPOBOAOM, YCTAaHOBUTH IPOKIIAIKH MEXIY PacXOJ0MEPOM H
IITYLEpaMH, 3aTSHYTh HaKUIHbIE Taiikn ¢ MoMeHToM He 6omnee 40 H-M (4 Krc-M), 11t KOHTPOJISI MOMEHTA 3aTSDKKU
raiiku IpuUMeHsTh JuHaMoMeTpruecknil kimod 1o ['OCT 33530-2015 (maHHas pekoMeHIaus pacnpocTpaHseTcst Ha
pacxonomeps! y15-40);
- YCTaHOBHUTbH PacxooMep B TpyOOIpoBoze 0€3 HaTAroB, CXKaTHi U IEPEKOCOB;
- YCTaHOBUTH PAacX0J0Mep TaK, YTOOBI OH OB BCET/1a 3aIl0JIHEH BOJIOM;
- pacxomoMep MOXKET YCTaHABIMBATHCS HA TOPU30HTAIBLHOM, HAKIIOHHOM M BEPTHKAJIBHOM TPYOOIIPOBOJIE.
Ilepex BBOJOM pacXxoAoMepa B SKCIUTyaTALUIO IPOBOAST CICAYIOIINE ONIEPALUN:
- yoeauThes, 4Yro KOH(Urypauuss NpuOopa, yKa3aHHas Ha JUCIJIEE, COOTBETCTBYET MECTY YCTaHOBKH
(TIomarotIHiA/0OpaTHEIA TPYyOOIIPOBO);

- IIOCJIE MOHTaXKa pacxoJ0Mepa BOAy MOAAaBaTh B MATUCTPaJIb MEJIEHHO IIPH OTKPBITBIX B HEH BO3AYIIHBIX KJIAaHAX
JUIsL TPEeTOTBPALLEHMS] Pa3pyILEHHs] PACX0A0Mepa IO JEHCTBUEM 3aXBaYEHHOIO BOJON BO3/YyXa,;

- MPOBEPUTH T€PMETUYHOCTD BBIITOTHEHHBIX COEIMHEHNMN, COEIUHEHNS JOJDKHBI BhIIECPKUBATh fnaBieHue 1,6 MIla.

! Bo BHOBb BBOJIMMYO OTOIHUTEJIBHYIO CHCTEMY (JIOM-HOBOCTPOWKA), IOCIIE KAUTAIBHOIO PEMOHTA HIIH 3aMEHBI HEKOTOPOH YacTH
TpyO pacxoZoMep MOJKHO YCTaHABIMBATh TOJIBKO IOCNIE ITyCKa CHCTEMBI B DKCIUTyaTalldIo M TIIATENGHOM ee IpoMbIBKH. Ha mepron
PEMOHTA OTOIHUTENBHON CETU PACXOAOMEPBI PEKOMEHyETCsl AEMOHTHPOBATh U BPEMEHHO 3aMEHHUTH COOTBETCTBYIOLLIEH POCTABKOM.

OmuH TepMonpeoOpa3oBaTellb yYCTaHOBJIEH B KOPIyC pacxoioMepa M OIuIoMOMpoBaH. BTtopoii TepmonpeoOpasoBaTens
YCTaHaBIMBACTCS B TPyOOIPOBOJ, IPOTHUBOINOJIOXHBI TOMY, B KOTOPOM YCTaHOBJIEH pPAacXoJOMep, MEepIeHANKYISIPHO K OCH
TpyOOIIPOBO/A, TIOCIIE PacxojioMepa (eciay B COCTaB TEIIOCUSTUYMKA BXOAMT JBa pacxojomepa). JaHHbI TepMonpeoOpa3oBaTeib
TIOVISKUT IFIOMOMPOBKE ITOCHIE YCTaHOBKM. MOMEHT 3aTsDKKHM 1Tyliepa Tepmornpeoopasosarers 1,6 H-m (0,16 krc-m) (mis KoHTpoIs
MOMEHTa 3aTSHKKA TPUMEHATH auHamoMerprdeckuii kmod o ['OCT 33530-2015). Pasmep TepmonpeoOpa3oBateneii W THIIB3,
BXOJIAIINX B KOMIUIEKT IOCTaBKH, OOECTICUMBAET MOJIOKEHHIE TEPMOUYBCTBHTEIIFHOTO AJIeMeHTa B TpyOe Ha rryouny (0,2-0,8)D.

Ecimn B cocTaB TEmIOCYETYMKAa BXOAUT JBAa PACXOAOMEPA, KOMMYTalUs MPOBOAOB, COCAUHSIOIIUX PAacXoIOMEp H

BBIYHCIINTEIb, OCYIIECTBIISICTCS C UCTIONIB30BAHNEM KOMMYTAIIHOHHON KOPOOKH, BXOZSIIEH B KOMILIEKT IIOCTABKH.

[Tpn MOHTaXXe TATYMKOB JaBJICHHUS HEOOXOIUMO COOIIIOAATH CIIEAYIOIINE yCIOBHSL:



- B COCIUHUTEIBHOU JMHUU OT MECTa O0TOOpa JABJICHUS K JATYMKY CIIEJAYET YCTAHOBHUTH TPEXXOMOBOW KpaH st
coeMHeHus aaTanka ¢ arMochepoit. [lepes mpucoeAMHEHHEM K JaTYMKY COCAMHUTEIBGHBIC JTMHUU JODKHBI OBITh TIIATEIBHO
MPOJIYTHI JJIs1 yMEHBIICHUS BO3MOXKHOCTH 3arPSI3HEHHSI KaMEPhl H3MEPUTEIBHOTO OJI0Ka JaTInKa,;

- PEKOMEHJyeTCs YCTAaHABIMBATHL JATYMK IO yIJIOM BHU3 JUIS 3Al[UTHI OT TUAPOYIAPOB, BO3ZHUKAIOUIUX IPU
3aMOJHEHUH TPYOOIPOBOJIOB, U MPEIOTBPAIICHHSI CKOIUICHHS BO3/{yXa B MECTaX MOJCOCUHEHUS IaTYMKA K TPYOOIPOBOY;

- HE YCTaHABJIMBATh JATYMK BEPTUKAIBHO B 3aKPHITHI I[IAPOBOM KpaH, HAMOJHEHHBIA BOJOH, BO u30EKAHUE
paspyiieHus: MeMOpaHbI;

- B Clly4yae MPEBBIIICHUS TEMIIEPATYPbl U3MepsieMoi xuakocTu 3HaueHus 130 °C mepes AaTYMKOM PEKOMEHYETCS
YCTaHABIIMBAThL PAIUATOP.

KomMyTarusi MpoOBOJIOB, COCAUHSIONIMX JATYMK JABJICHHUS W BBIYUCIHTENb, OCYIIECTBIISICTCS C HUCIOIb30BAHUEM
KOMMYTAI[MOHHON KOPOOKHU, BXOSIICH B KOMILICKT ITOCTABKH.

JIis UCKITIOYEHHST HECAHKIIMOHUPOBAHHOM 3aMEHBI JATYMKOB JIABJIICHHS U pacxojoMepa KOMMYTAallMOHHAs KOpoOKa
MOJUIEKHUT INIOMOUPOBKE.

Tennocuérunk «Ilynbcap» Y yCTaHABIMBAeTCS B COOTBETCTBUU C THIIOBBIM TPOEKTHBIM PEIICHUEM, MPHUBEIEHHBIM
https://pulsarm.ru/support/.

7 TEXHUYECKOE OBCJIYKUBAHUE

Jns  Oe3omacHOi OKCIUTyaTallMd  HEOOXOJHMMO OCYHICCTBISATH TEXHHYECKOe OOCITY)KHBAaHHE, KOTOPOE JOJDKHO
MPOBOJUTHCS JIMIAMH, U3YYUBIIMMH HACTOSIIIEE PYKOBOCTBO MO SKCILTyaTalliH.

TexHUYeCKOe 00CITyKUBAHUE COCTOUT H3:

1) HEPHOIMYECKOTO TEXHUIECKOTO 00CITYKUBAHUS B MPOLIECCE IKCILTYaTaIHN;

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

[Mepuomuyeckoe 0OCTy)KMBaHHWE 3aKIIOYACTCS B OCMOTPE BHEINHEIO BHAA TEIUIOCYCTYMKA, B CHATHH H CBEpKE
W3MEpHUTEIbHON HH(pOpPManK, MOJBOAKE BHYTPCHHHX YaCOB, B YCTPAHECHUH PHYHH, BBI3BIBAIOLINX OMIMOKHU B paboTe.

OcMOTp peKOMEHAyeTCs NMPOBOAUTH He peke 1 pasa B 6 MecsleB, MPH 3TOM MPOBEPSAETCS HANCKHOCTh KPEIUICHHS
npudopa Ha MECTe IKCILTYaTALMH, COCTOSHHAE KaOCIBHBIX JIMHUN U COXPAHHOCTH IIOMO.

CHstre uHMOpPMALUK CIEIyeT IPOBOMUTH C HCIIOJIB30BAaHUEM ITEPCOHANTBFHOTO KOMIIBIOTEpa Yepe3 uHTepdeiic.

OOcnyxuBaHUE Tepel MOBEPKOW 3aKIIIOYAeTCs B 3aMEHE JIMTHEBOH Oarapen. 3aMeHa OaTaped OCYLICCTBIISCTCS B
YCIIOBHSX CEPBUCHOTO LIEHTPA MOCIIE BCKPBITUS IIOMOBI KOPITYCa BBIYHCINTEIS.

8 IHOBEPKA

TennocueTunk momtexuT mosepke, corsmacHo HOTJIM 408843.000 MII «Temnocuetunkn «Ilymecap». Mertonuka
noBepkmn» ¢ u3meHeHueM Ne 1. Tlepuoandeckas moBepka NPOBOJUTCS OAUH pa3 B IIECTh JIET.
CxeMBbI TNTOMOMPOBAaHNUS TEIUIOCYETYMKOB M MX KOMIIOHEHTOB IIPUBEJICHBI B IPHII0KeHHH E.

9 IMPABNJIA XPAHEHMS, TPAHCIIOPTUPOBAHUSA U YTUJIN3ALIUU

9.1  TemocueTynK B yIAKOBKE MPEAIPUATUSA-N3TOTOBUTENS CIIEAYET TPaHCIIOPTHPOBATH JTIOOBIM BHIOM TPAHCIIOPTA B
KPBITBIX TPAHCIIOPTHBIX CPEJICTBAX Ha JIOOBIC paccTosHMs. Bo BpeMs TpaHCIIOPTHPOBAHUS U MOTPY304HO-PA3TPy304HBIX padoT
TPAHCIIOPTHAs Tapa HEe JI0JDKHA MOJBEPraThCsl PE3KUM yapaM u MPSIMOMY BO3JIECHCTBHIO aTMOC(HEPHBIX OCAIKOB U ITBIIH.

9.2  IlpenenbHble YCIOBHS XpPaHEHUS U TPAHCIOPTUPOBAHUS:

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

9.3  XpaHeHne mprHOOPOB B YIIAKOBKE HA CKJIAaJ[aX M3TOTOBUTEIS U IMOTPEOUTENS TOHKHO COOTBETCTBOBATH YCIIOBHSIM
xpanenus «5» mo 'OCT 15150.

94 Yrwm3zanus mnpuOopa MPOU3BOAUTCS B COOTBETCTBHM C METOMUKOW, YTBEPXKACHHOH [ ocymapcTBEHHBIM
koMuTeTOM P®D 110 TeIeKOMMYHUKALIHSIM.

10 TAPAHTUMHBIE OBSI3ATEJIbCTBA

10.1 MsroroButens rapaHTUpyeT COOTBETCTBHE M3aenms TpeboBanusMm TY 4213-041-44883489-2016 mpu UcHONB30BaHUH
T10 Ha3HAYEHHMIO, COOJIFOICHNH TIOTpeOHTENIEM YCIIOBUH SKCIITyaTalliy, XPaHEHNU, TPAHCTIOPTHPOBAHHUS M MOHTaKa.

10.2 T'apanTHiHBIA CPOK Ha IPHUOOP — 5 JieT npH cobmoaeHun ycnoBuid m.10.1.

10.3 H3rotoBuTenh HE MPUHUMAET PEKIAMAlM{, €CIIM TEIUIOCUCTYNKU BBIILIA W3 CTPOS 110 BHHE ITOTPEOHTEINS U3-3a
HENPaBUIBHON SKCIUTyaTalliy WM TIPH HECOOIIOICHUN yKa3aHHUi, TPUBEJCHHBIX B HAacTosIIEeM «PykoBozcTBe».

104 B rapadTuiiHBIA PEMOHT IPUHUMAIOTCS TEIUIOCUETUMKY OMHOCTHIO YKOMILIIEKTOBAHHBIE U C HACTOSIIUM PYKOBOZICTBOM.

o Bcem Bompocam, CBSI3aHHBIM C KAYECTBOM HPOIYKIUH, CIEAyeT 00paIlaThesl Ha MPeMIPUSITHE-U3TOTOBUTEN:

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 TexHH4YecKnX ycinoBuid TY 4213-041-44883489-2016 u mpu3HaH roAHBIM K SKCIUTyaTaI[|H.
OTK JaTa BbITyCcKa
[Tpn6op nepexoHGUTYypHpOBaH:  MOJAIOLINI I:l 0oOpaTHbIHA I:l / /

Tloanucs @N.0.




12 CBEJIEHUS O TIOBEPKE

Tennocuerunk «Ilymscap» MoauduKan

ITOBCPCH. CBC,HGHI/IH IIPpUBCACHLI B Ta6J'II/IHeZ

damuus, Kueiimo Hata
Hata HanmenoBanue OtMmeTka .
WHULMAJBL, MOINKUCH [OBEPUTEIBLHOTO ouepeHON
MIOBEPKU MOBEPKU 0 TIOBEPKE
[IOBEPUTEIS opraHa [IOBEPKU
IlepBuunas o
P A IToBepka
BBOJIA B
BBIMIOJIHEHA

OKCILTyaTalnuo




IIpunoxenne A
TABAPUTHBIN YEPTEX 1 YCTAHOBOYHBIE PASMEPHI

L . 102

pry
e
o

HomuHaTBHEI qriaMeTp 15 20 25 3 40
Pasmep
MonTaxkHas jyiHa L, MM He OoJee 110 | 130 | 160 | 180 | 200
Bricota H, MM He Gostee 80 90 100 | 110 | 120
[TpucoeaunurenpHas pe3pda D, MM G3/4 | Gl |Gl1-14|G1-1/2| G2
[pucoemuuuTensHas pe3pda TepMorpeodpasoBareris M10x1 ~ L=8,5mm
[ ©0000y |
HomunanbHbiil nuamerp 50 65 80 100 125 150 200
MonTaxkHas JyiHa L, MM He Ooee 200 200 225 | 250 250 300 350
Bricota H, MM He Goitee 180 200 280 | 280 280 360 415
D, MM He Ooriee 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 DJEKTPUYECKUX MOIKJIIOUEHUMI 1JISI KBAPTUPHBIX TEILIOCYETYMKOB

1) Ucnonnenue c unmepgheiicon RS485:

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

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

3) Hcnonnenue ¢ unmepdgheiicon M-Bus:

Cepblii (uepHbIiT)
Po30BBIi1 (OpaHKeBBIiT)

— 1mIroc Bxox 1
— IITIOC BXOJ 2

Cunnit — IUTIOC BXOM 3
Kpachbrii — IIIIOC BXoxa 4
Benbiit — MUHYC [IUTaHUSA
Kopuunesbrii — IUIIOC IUTaHUS
Kenrorit —RS485 A
3eIeHbIN —RS485 B

benbrit — M-Bus

Kopuunesblii — M-Bus

4) Hcnonnenue ¢ umMnyibCHbIMU 6X00AMU U
unmepdgeiicon M-Bus:

Cepblii (YepHBIiT) — 1unoc Bxof, 1
Po30BBIi1 (OpaHkKeBBI)  — IUIIOC BXOX 2
Cunuit — mntoc Bxox 3
KpacHbrii — 1noc Bxox 4
benbrii — MHHYC BXOZOB
JKenrbrit — M-Bus
3ej1eHbIi — M-Bus

5) Hcnonnenue ¢ umnyibCHbIM 8bIX000M:
Kopuunessiit — IUIIOC

Benbiit — MUHYC

CXEMA IOJKJIIOYEHHAA OBLIEJIOMOBOI'O TEIVIOCYETYUKA C OJJHUM PACXOJIOMEPOM, HHTEP®ENCOM
RS-485 U TPEMSA UMITYJIbCHBIMHA BXOJAMHU

Pacxogomep
(BblMMCOUTEND
IN Pulse1

IN Pulse2 [ e
IN Pulse3 |3enerei
GND Genbi

KOpPVYMHEBbIV

Genbli

GND

+U nut
RS485 A
RS485 B

KOPWHHEBbIA

KENTbIN

3eneHbln

KommyTaunoHHas kKopobka

————— —

q

Mpubop yyeTta c

MM MYNbCHBIM |
BbIXO4,0M

r -
Mpubop yyeTa c
| VM My NbCHbIM |

BbIXO40M |

— —— — — 7

Mpubop yyeTta c
MMMy IbCHbIM |
BbIXO40M |

Beribiii Genbiit MmnynbcHbin Bxoa 1 |
GND GND
KOPWHHEBbI KOPWHHEBbIA
vcc vce
KEMTbIN P1 P1 +
o | NmnynbcHbi BXog 2 |
3eneHbli P2
GND GND _ I_
GND vcc
s I
\ P2 MnynbCHbI BXog 3 |

CXEMA ITOJKJIIOYEHHAA OBHIEJOMOBOI'O TEIIOCYETYUKA C OJJHAUM PACXOJIOMEPOM, HHTEP®ENCOM
M-Bus 1 TPEMSA NMITYJIbCHBIMHU BXOJAMHA

Pacxooomep
(BblMMCOUTENDL
IN Pulse1

IN Pulse2 [ e
IN Pulse3 |-3enersin
GND 6enbin

KOPWHHEBbLIN

M-bus Genbliit

KOPWHHEBBI
M-bus

Kommy‘rauu OHHaA KOpOGKa

| MpuGop yyeTa |
C UMMYIbCHbIM
| BbIXO40M |

—_— e —

-—_——

| Mpu6op yueTa |
C UMNYMbCHbIM

|  BbIXOAOM |

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

| BbIXO40M
_— —

Genbii Genuiii NmnynbcHeli Bxoa 1
GND GND
KOPWHHEBBI KOPWHHEBBIN
vcc vcc
KENTbIN P1 P1 +
. l NmnynbcHbIn BXOA 2
3erieHbln P2
GND GND }
GND vcc
+
\% P2 NmnynbcHei BXoa 3




HpO,HOJ'DKGHI/Ie MPUIIOKCHUSA b

CXEMA NOJKJIIOYEHUS TEILJIOCYETYAKA C OJJHUM PACXOJOMEPOM, HHTEP®ENCOM RS-485, JATYUUKOM
JABJIEHUA U TPEMA UMITYJIbCHBIMU BXOJJAMMU (TynukoBasi cucremMa)

Pacxogomep
(BbMMCAUTENb) [latunk paBnexms
6enbiit
GND Genbiit |
VG |opmeasi KomMyTaumoHHas kopobka oo 23 |~ Y 4
] 3311 vce
P1 Sens1 o Genwiin [ | [ _ ] Genwit -t 2 ouT
Ppo30BbIN
IN Pulse1 [{oatxessin§ KOPVMHEBbI + . KOpVMHEBbLI
IN Pulse2 KpacHsi KENTbI P1 P1 KEnThlit
IN Pulse3 | "
S el 2T [ fpwsop e |
ND KpacHit In2 In2 MMnyNbCHBIM | UMMy NbCHBIM |
GND Genbii 4 BXog, 2 | Elxo_,u,om_ 4
KOpW4HEBbIA -
U eI H:EHTTI;M? =
RS485 A R
3e/1eHbli -1 - +
RS485 B po30BbLIi
MNMNyNbCH b |—/  (cpariresbiit)| \/4 P2
Bxog 1 + — -
- ' V2 - [ Npn6op yueTa c |
| Npu6op yueta c | CHHWA + Mmnyn beH bl | MMNYNbCHBIM
MMNYNbCHBIM @ In3| Bxoa 3 | BbIXO40M
BbIXOZ,0M o ~
CXEMA TOAKIIOYEHHUS  OBHIEAOMOBOI'O TEIIJNIOCYHETYUKA C JBYMSA PACXOAOMEPAMMU,
HUHTEP®EUCOM RS-485 1 IBYMS UMITYJbCHBIMU BXOJAMMAX
Pacxogomep 1
(BbIMUCOUTEND Pacxogomep 2
IN Pulse] | consessii KomMMyTauunoHHas kopobka R P
IN Pulse2 [ Gensi Gonsi Genui OUTPulse
enbiit enbii enbii
| senenbiin | GND GND GND
IN Pulse3 KOPVMHEBbIV KOPVHHEBLIN _— — —
GND | -6ensiit . - | Mpubop yyeTta c
. HeTmein P1 P1 b Mmnyrib CHeln | vwmnynbcHbIM |
GND | e I } | BXoq 2 | BbIXO0M
KOPWHHEBbI P2 - —
+U nut v
RS485 A KENTbI
RS485 B 3eneHblin onp GND
Towgop yiera c|
+ Mmnyrib CHbIA MMMYIbCHBIM
\% P2 Bxof 3 | BbIXO0M |
\%
CXEMA TIOAKJIIOYEHHUSA  OBHIEIOMOBOI'O TEIIJIOCHETYUUKA C JBYMsSA PACXOJIOMEPAMMU,
HUHTEP®EUCOM M-Bus U IBYMSA UMITYJbCHBIMHU BXOJIAMHU
Pacxogomep 1
(Bblqu,\cl;n;lnen? A KoMMyTaumMoHHas kopo6ka ] Pacxogomep 2
uise KOPWMHEBBIA
IN Pulse2 [ Genuii Gerbi Gori OUT Pulse
enbiit enbii enbii
| senenbiit | GND GND GN D
IN Pulse3 KOPU4HEBbIA KOPUHEBbIA -_————
GND | Bensii . & vee Mpu6op yueTa |
, KENTbIN P1 P1 + VMY b CHbI i | C UMNYNbCHbIM |
M-bus [222e 3eneHE l Bx0a 2 |  Bbixomom
KOPWMHEBBIN P2 -
M-bus y— —
| Mpw6op yuera c |
+ Mmnynb CHbI MM Ny NbCHbIM
V P2 Bxod 3 | BbIXOA0M |
Vv




HpO,HOJ'DKGHI/Ie MPUITIOKCHUSA b

CXEMA HNOAKIIOYEHUA TEINJIOCYHETYUKA C JIBYMA PACXOAOMEPAMH, JABYMA HUMITYJbCHBIMU
BXOJAMH U YYETOM OBPATHOI'O IOTOKA HA IBYX PACXOAOMEPAX, RS-485

Pacxogomep 1

BblYUCAUTEND
IN Pulse1 KOPVMHEBBbIA

Pacxogomep 2
OUT Pulse

KommyTaumoHHasn kopo6ka

KOPU4HEBbIN

enTbii
IN Pulse2 X 6Gerblit 6Gerblit 6enblit
GND GND G N D

IN Pulse3 [ 2eresst | ; ; | i
KOpPWHEBbIN vee e KOPW4HEBbIiA . | GND 6Genblit
+

~ '_ y
GND |-6enuit . Mpu6op ydera ¢ |
Wmnynscbii | MMYTIECHEM | +U nut
Bxof 2 | BbIXOA0M

KENTbIN KOPU4HEBbI

KenTbIn

Genblit
GND 3eneHbIn

- —_— — —
+U KOPU4HEBHbIA P2 S N
nnT 3ereHbIn
KENThIiA bk
RS485 A
RS485 B 3eneHbIn GND eno
o . __
o vee il Mpu6op yyera ¢ |
. Nmnynib cHeil UMY TECHBIM
P2 Bxof 3 | BbIXOJOM l
A

\Y
V

CXEMA NOJIKJTIOUYEHHASA OBIIEJIOMOBOI'O TEINIOCUETYMKA C OJJHUM PACXOJIOMEPOM, HHTEP®ENCOM
RS-485, JATUUKAMMU JABJIEHUA U TPEMA UMITYJIbCHBIMU BXOJJAMUA

Pacxopgomep
(BbMUCOUTENb) Genuit Tatank Aaenens
GND B NOAAMOLLMAI
Vi Tpybonposog
KOPVMHEBbI
VCC 6Genblit | GND
xenteit KommyTauunoHHas kopobka - =
P1 Sens1 yrau P KOpVHHEBLI] = ;§
~ R 1 VCC
3eneHblit 23
P2 Sens2 6enbin 6Genbin KEnThi | @
pO30BbIit - . 2 ouT
IN Pulse1 | (oparxesbiii) KOPVMHEBbiI o n KOPVMHEBbIN
IN Pulse2 Kpacit KEeNTbI KENTbIA
uise P1| [P1
CUHUIA .
IN Pulse3 3eneHbIn - .
cepblit P2 - Mpu6op yueTa ¢ |
(4epHbI) .
GND KpacHsin In2 In2 i MmnyA bCHbI i | MMNYNbCHBIM |
GND 6ernbii BXxog, 2 | BbIXOZ,0M HOaTtyuk nasnexHuns
_ B 06paTHbIit
KOpVMHEBbIN TPY6ONpPOBo,
+U nut s cepblit _ _ o i & . A
KEenTbiit (YepHbIn) | _ _ Genbii 6Genbii | GND
RS4B5A KOpWHHEBbIA KOPVMHEBbI Ss =
L zQ
3eneHblit _— - + =
RS485B po308bIi n ] g ® 1 vce
NmnynbCHbIA (opaHxeBblit) V1 P2 KenTbin SKENTbIA
. ‘ 2 ouT
- — = v2| | - ]
MNpubop yueta ¢ | - . Mpu6op yyeta ¢
| MMNY/IbCHbIM In3 In3 MmnynbeHbI | MMNYNbCHbIM |
BbIXO4,0M _— BXOA, 3 | BbIXOJ,0M B

CXEMA TIOJKJTIOYEHHUS TEIUIOCYETYUKA C OJHUM PACXOJIOMEPOM, HWHTEP®EWCOM M-Bus,
JATUUKAMMU JABJIEHUA U TPEMSA UMITYJIbCHBIMHA BXOJJAMHA

Pacxopomep
(BbMUCOUTENBL) Genii Oatuvk Aaenexus
GND B riofaoLmmn
M Tpy6onpoBsoa
KOpv4HEBbW
VCC Berbit I GND
e KommyTaumoHHas kopobka 3 =
P1 Sens1 yTau p KOPVMHEBbIA g 1 vee
3erneHbli [
P2 Sens2 6Genbiit 6Genblit Kenbiit | &
PO30BbLI - - 2 ouT
IN Pulsel (oparkeBblit) KOpU4HEBbIA + + KOpPU4HEBbIA
IN Pulse2 A KEMTbIA KENThIA
) P1 e S
CUHWI .
3eneHbIn -
IN Pulse3 p— P2 - l Mpu6op yuetac |
GND |Hueptii) KpacHsit + . MMAYNbCHBIM |
5 In2 In2 MMnynbcHbI
6enbin Bx0A 2 | BbIXOo4,0M | [aTyvk AaBneHns
M-bus —_——— = B 0BpaTHbIi
KOPVHHEBBIN N Tpy6onposop
M-bus (HSCDSH‘:::;IV; Genbiii 6Genblii
- — — ¥Y_ - - GND
| |'|pv|60p yqua c | _ + KOpU4HEBbW KOpWHHEBbIN VCC
PO30BbIA . o
| MMMNYNbCHbIM | Mnynb CHbI i (OpatbKeBbIin) VA1 p2 KeNTbIi KenThli ouT
| BbIXO40M ) Bxoa 1 —_—— =
+ -
—_—— — — V2 - | Npu6op yuerac |
onHvn In3 In3 * NMnyrnbcHbIn | MMNyNbCHbIM |
1 BxoA 3 | BbIXO4,0M |
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HpO,HOJ'DKCHI/Ie MPUITIOKCHUSA b

CXEMA NOJAKIIOYEHHUSA  OBHEAOMOBOI'O TEINUVIOCYHETYUKA C JBYMA PACXOIAOMEPAMMU,
HUHTEP®EUCOM RS-485, IATYNKAMU JABJIEHUA U ABYMSA UMITYJIbCHBIMHU BXOJAMU
Pacxogomep 1
(BblyMCnUTENb) Genbii
GND
vee KOPWYHEBbIA
M Jatumnk aaBneHus
P1 Sens1 ey B MoJa oLy i
M Tpybonposoa,
P2 Sens2 senenel Genbli | GND
po30BbIiA = =
IN Pulse | (opztoressii Kom MyTalUOHHaA KOpO6Ka - g :§
IN Pulse2 Kpachoih Genoiit [ | [ _ | Genbii KenTblil % g ! =
. - - 2 ouT
IN Pulse3 CMHWVI KOPUYHEBbIA + o kopwiHesowt @ (
cepblif
GND {uepbilt) KENTbli KenTbliA I |_|pl/|60p YUeTaQ |
i P1| |P1 | umnyabcHbimM
6Genblii N
GND 3eneHblid P2 _ | BbIXOA4,0M |
KOPUYHEBbINA {pacxomomep Vs
+U nut KpacHbIii + MmnynbcHbI i | 04 cxem 9, 10 |
KenTbiil In2 In2 BXOA, 2 ) TlaT4vK AaBnenns
RS485 A — ] MPAACHENA I')_ l B OBpaTHbIi
RS485 B 3eneHblii ceputt e . TpyBonposog,
(veprbit) [ _ B enblii enblii 1 GND
8 Genblii _ " KOPUYHEBbIiA KOPWUYHEBbIA ; 1- vee
poaosblﬁ KenTblid KenTblid
Pacxogomep 2 Jloparokesbit) ysq || po 2 ouT
OUT Pulse [fePeeen PR V2| | - | Mpubop yuerac |
GND |5 l CHRUE |13 In3l—" MmnynbcHslii | umnynbcHbim |
R ) B BXOA 3 | BbIXOA,0M |
CXEMA TIIOIAKJIKYEHHUST OBLIEIOMOBOI'O TEIVNIOCHETYUKA ~C JBYMA PACXOJOMEPAMMU,
HUHTEP®EUCOM M-Bus, JATYNKAMMU JABJEHUSA U IBYMSA UMITYJIbCHBIMHU BXOJAMHA
Pacxopomep 1
(BblYMCONTEND) . Jatunk gaBneHna
GND Genbiit B nogaoLnit
. TpybonpoBoa,
Vee KOPUYHEBbI 6Genbiii |
— KommyTaLoHHas kopobka 1 = GND
P1 Sens1 KOPUUHEBbIN
P2 Sens?2 senekbin Genoit [ | [ | Genwiid KenThlil 1 vee
po3oBbIii . . B ) . 2 ouT
IN Pulse1 (opatKeBblit) KOPUYHEBbIN + + KOPUUHEBbIN I_n_ 6_ -
i , , pubop yueTa ¢
IN Pulse2 KPaCHV""" KENTbIi P1 P1 KENTbIA MMy CHBIM |
IN Pulse3 CI/IHI/II/VI 3eneHblii P2 > : BbIXOA0M |
cepolif Vs
GND [uephbit KpacHblii y MmnynbcHblit (pj:)(:)(péinm:plo |
] In2| |In2 Bx0 2 | A .
Genblit [ npuaoskerusa ) | [atuuk gaBneHns
M-bus . B oBpaTHbIit
KOPUYHEBbIit o TpyGonpoBoa
M-bus (qeﬁ’l:;:’; i ] Genbiii Genblii GND
Genbilii KopuyHeBbiit KOPUUHEBbIV ) i
P vce
PO30BbI/A . .
Pacxomomep 2 oparkesbif | /4 P2 KENTbIA KENTbIA ouT
OUT Pulse [<2teeett R\l | - | Tipubop yueta c |
GND Genblit CUHIIA In3 In3 + MmnynbcHbIA | NUMNYAbCHbIM |
[ I BX0A 3 | Bbixogom |
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[Ipunoxenue B

TPEBOBAHMUA K JJIMHE IPAMBIX YYACTKOB TEIIJNIOCYETUHUKA

— 1
Mepexon Ana MydTOBOro COeAMHEHNS < —)

25DN 25DN 5

=>5DN >3DN
Mepexon ANs naHLeBoro —_ — |
coeMHeHNS ‘ numcay
L
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[psizeBuK, QUNbLTP

|
|
[

4 t
Tepmonpeobpasoarenb Sg % Q

Perynupytowwimi knanaH,
3aBW>KKa, OVUCKOBLIA 3aTBOP

M3rn6 B ABYX NIOCKOCTAX

- WU TS

e A B -

210DN




Ipunoxenne I

CXEMBI Y3JI0OB YUYETA U ®OPMYJIbI PACYETA TEILIOBOM SHEPTUH

Tun Cxema

Onucanune

dopmyiia pacyeTa TeII0BOH
JHEPrum

t1 P1 | V1
rumce)

I

3akpeiTas cucteMa
TEIUIOCHA0KEHHS C PACXOIOMEPOM
B ITOJIAIOMIEM TPYOOIIPOBO/IE

Q=M. (h:1-h2)

04

3akpeiTas cucteMa
TEIUIOCHA0KEHHS C PACX0IOMEPOM
B 00paTHOM TPyOOIPOBO/IC

Q=M1 (hz-h1)

04

TymnukoBas cucTeMa Topsidero
BOJOCHA0KEHHUS

Q=M1 (hi-hx)

05

3aKpBITaH CHUCTEMA
TEIIOCHAOKEHUS C JABYMSL
pacxogomMepamMu

Q=Mi(hi-h2)

06

OTKpBITaH cucTreMa
TEIIOCHAOKEHUS C JABYMsI
pacxogomMepamMu

Q=M1i(h1-h2)+(M1-M2)(hz-hy)

07

-

OTKpBITaH CucTeMa
TEIIOCHAOXKEHUS C JABYMSL
pacxogomMepamMu

Q1=Mi(h1-hz2), Q2=(M1-M2) (h2-hx)

08

OTKpBITast CHCTEMA TOPSIETO
BOJIOCHA0KEHHU S

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

09

[ smces|

3akpeiTas cUCTEMA
TEIUIOCHA0KEHUSI C IBYMSI
pacxozoMepamMu U pacxo0MepOM B
TPYOOIIPOBO/IE TTOITUTKU

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

1 P1 [C—J|v1
(rwmcey)

10 -

OTKpbITas cucTeMa
TEIUIOCHA0KEHHUSI C IBYMSI
pacxogoMepamMu U pacxo0MepoM B
TpyOOIIPOBO/IE TTOIMUTKU

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

Jus tunoB mpuoopoB 09, 10 uMIynbCHBIA BBIXOX pacxogoMmMepa V3 HOAKIIOYAETCS K HMMITYJIbCHOMY Bxoay Ne2 pacxomomepa-

BEIYHCIUTENS V1.

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

t1, t» - Temmeparypa reronocurens, °C.

tx - TeMIeparypa Xoja01Hoi Bosl, °C.

hi, hy - ynensHas saTanenms Temnonocutens, Kkan/kr. hi=h(t;), ho=h(t,).

p1, P2 - AaBiieHue Temnonocurens, Mlla.
V, V1, V2 - 00b€M TEIIIOHOCHTENS, M-,

IMapamerp hx 3amaercs npennpustueM-u3rorosutreneM (tx = 5 °C mo yMon4aHMIO), 1O 3aKa3y BO3MOXHBI JApyrHe 3HAUCHUSL
[Mapamerp tx moctymen mis mpocMoTpa yepes3 mporpamMmy TestAll (cepBucHas mporpaMma JOCTyIHa Ha caidTe www.pulsarm.ru) u

3allUIICH OT 3aIICH.
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Ipunoxenue J|

ONMCAHUE HEINITATHBIX CUTYAITAA

Pacuer
IMapamerp Onucanne IIpumeuanne
JHEpPrumn
DyHKUMOHATIbHBIHA
Battery Ommbka G6aTapen BeJETCA YHEH
OTKa3
DyHKUMOHAJIBHBI
Eeprom Ommbka naMsaTH BEJETCS yHEH
OTKa3
. DyHKUMOHAIBHBII
Ramlnit CO6poc koHTpoJUIepa BEJETCS yHEH
OTKa3
DyHKUMOHAIIBHBII
XtalLf OmmbKka 4acoBOTO KBapIa BeJETCS YHKL
OTKa3
DyHKUMOHAJIBHBIA
TemperatureChl Ommbka nepBoro TepMonpeodpa3oBaTes HE BeIeTCs Y HOTKaB
DyHKUMOHATBHBI
TemperatureCh2 Ommbka BTOPOro TepMOoIpeodpa3oBaTesis HE BEIETCs Y HOTKa3
TemperatureDelta | OmmOka nepenana TeMnepaTypsl HE BEJETCS
ReverseFlow OOpaTHBIA TOTOK HE BEJETCS
. Texyumii pacxoJ epBoro pacxogoMepa MEHbILE
MinVolFlow YHUH P ALIEP p JIOMCR BeJEeTCS
MUHUMAJIBHOTO
Texyumii pacxoj nepBoro pacxoaoMepa BbIIIe
MaxVolFlow YHUH P ALIEP p proMep BeJeTCS
MaKCHMaJIEHOTO
TemperatureDelta2 | TemmepaTypHBIi niepemna] MEHbIIE JO0TOBOPHON HE BEJETCs
MassBalance Ommbka 6aaHca Macc HE BEJIETCS
EnergyBalance Ommbka OanaHca SHEPIUU BEJIETCA
. Texymmii pacxo1 IepBOro pacxoaoMepa MEHbIIE
MinVolFlow2 YHMH D ATIEP p AOMCR BeEJIETCS
MUHUMAJIBHOTO
Texymmii pacxo BTOPOro pacXoJ0Mepa BhIIIE
MaxVolFlow2 YHUH P A P p AOMED BeJETCS
MaKCHMaJIEHOTO
NoWater Her Tennonocuresst HE BEAETCSA

IIpunoxenue E

IIJIOMBUPOBAHUE TEINVIOCYHETYUKOB

1 - TIToMOBI ¢ HAHECEHHBIM 3HAKOM TIOBEPKH.
2 - [I1oMOBI KOHTPOIMPYIOIIEH OPraHU3aLHH.



Ipunoxenne K

JAUATPAMMBI HIOTEPU JABJIEHUA
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