15776L472) 000 HIIII «TEIMJIOBOJOXPAH»

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

PyxoBozctBo mo skcrryaTanuu (macrmopt) KOTJINA.408843.000 PO (pex.33)
Cuenano B Pocenn Perucrpanuonnsiii Homep Tuna 65782-16 OKIIA-2  26.51.65.000
Hacrosiiiee pykOBOJCTBO [0 SKCIUTyaTalK NPEACTABIIACT COOOM IKCIUTYATAlMOHHBIH JOKYMEHT, OOBEIMHEHHBIH C TACIIOPTOM.

1 HA3HAYEHHWE

Tennocuetunku «Ilymbcap» Y, V]I (manee — TeriocyeTYnKH) MpeIHA3HAYEHB! Uil pabOTHl B 3aKPBHITBIX M OTKPBITHIX
CHUCTEMax OTOIUICHHS MO0 X0J0j0cHaOKeHHS (B KauyecTBE CUETYMKA XO0J0Aa). 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 COOOH €AMHBIN TEIIOCUETYHK U COCTOAT H3:

- OJHOTO WJIM JIBYX YJIBTPa3BYKOBBIX PacX0JJOMEPOB;

- KOMIUJIEKTa TepMONpeoOpa3oBaTeseii CONpOTHBICHMS;

- OJHOTO WJM [BYX JaTYAKOB H3OBITOYHOTO JaBieHUs (Momudukanus YJ[ CONCpKUT [aTduKu JaBJICHHS,
MouduKaysa Y He COJACP)KUT JaTIMKH JIaBJICHUS );

- BBIYHMCIIUTENS.

[MpuHIMN nedcTBUS TEIIOCUYETYNKA COCTOUT B 00pabOTKE BEIMHMCINTENEM H3MEPUTEIbHBIX CUTHAJIOB, IOCTYIAIOMNX OT
pacxonomepa(oB), JATYMKOB TEMIIEPATypbl, JaT4MKa (DaTYMKOB) M30BITOYHOTO IaBJICHHS, BBHIYUCICHUS M OTOOpaXCHHS HA
WHAMKATOPHOM YCTPOMCTBE BBIUMCIHTENS (Jajee — HHANKATOPHOE YCTPOHCTBO) pe3yIbTaTOB N3MEPEHUH:

- KOJIMYEeCTBa TEIUIOBOW sHepruy, ['kam;

- KOJIMYECTBA 3HEPTUH OXJNaxxaeHus, [ ka;

- TEIUIOBOM MOIIHOCTH, I 'Kajn/J;

- 00BEMHOTO PACcX0/1a TEMIOHOCUTENS B TIOJIAFOIIEM H/UIH 0OPaTHOM TpyOOIpoBoiax, M>/4;

- 00beMa TEIOHOCUTEITS B MOJAIOIIEM H/WiT 0OPAaTHOM TPYyOOIpOBOaax, M>;

- 00bEMa TEIIOHOCHTENS, U3MEPEHHOTO PACXOJIOMEPAMH, MOAKITIOUYEHHBIMU K JIOTIONHUTENHHBIM MMITYJILCHBIM BXOJIaM, M>;

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

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

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

- Pa3HOCTH TeMIIEpaTyp TCIVIOHOCUTENSI B IIOAAIOIIEM U 00paTHOM TpyOompoBoaax, °C;

- M30BITOYHOTO JaBJICHNUS TEINIOHOCUTEJIS B ITOJIAIONIEM 1 0OpaTHOM TpyOonposoaax, Mlla;

- JaThl ¥ BPEMEHU;

- BpEMEHHU HapaOOTKH, Y.

TerutocueTynKk MMeEET SHEPrOHE3aBHCHMYIO IIaMsTh, B KOTOPOW PETHCTPUPYIOTCS 3HAYEHHS TEIJIOBOH JHEPIuM |
rapaMeTpbl TerIonoTpeneHns (CpenHue TeMneparypbl 3a MHTEpBal BPEMEHH, 00bEM TEIUIOHOCHUTENS 32 MHTEPBAJI BPEMEHH,
BpeMsi pabOTHI B IITATHOM M HEIITATHOM PEXXHUMaXx, JaBJICHUE 32 MHTEPBAJI BPEMEHH, Macca TETUIOHOCHTEIIS 32 HHTEPBaJl BDEMEHH).
I'mybuna apxuBa 60 mecsueB, 184 cyrok u 1488 wacos. Ilo mportokormy M-Bus BO3MOXHO CUMTHIBAHHE MECSYHOTO apXuBa
riyOuHOW 24 3anmcu. B sHeprone3aBUCHMON MaMSITH COXpaHSETCS JKypHAJI COOBITHH, comepkaiuid nHpopManuio o0 omuokax,
BO3HHUKAIONIMX B Hporecce padoThl, 1 00 M3MEHEHWH HACTPOCYHBIX MAapaMeTpoB. B skypHaie cOOBITHH perHCTpUpYETCs BpeMs
Hayajla HeIITaTHOW CHTyallld, BpeMs OKOHYAHMS HEINTATHOW CHUTyallMd M BpEeMs W3MEHEHHUS HACTPOCHHBIX HapameTpoB. [lms
MIPOCMOTpa KypHaJla COOBITHH HCIoNb3yercs: crenuaimsupoBannoe I10. Permctpupyrores cieayiompie BHIBI HEIITaTHBIX
CUTyaluii: pa3pss 0arapen, pasHUIA TEMIIEPATYp MOJAIOIIET0 U 0OpaTHOTO TPYOOIIpOBOia MEHbIIE MUHUMANBHOH (3 °C*, pacuer
SHEPIUM B 3TOT MOMEHT MPEKPaIIaeTcs), 0ObEMHBIH Pacxoj] MEHbIIE MHHUMAIBHOTO pacxona (gi), 0ObeMHBINH pacxon OoJblie
MIPEe/IeIIBHOTO pacxo/a (gs), OTCYTCTBHE BOJBI B pacxonomepe. Perrctp ommoOoOK exXeyacHO 3alHChIBACTCS! B SHEPrOHE3aBUCUMYIO
nmaMaTh. JUI Kakmol OMIMOKM B PETHCTpE OIPEZENIeH COOTBETCTBYIOMMM OnT. Ecim B TeueHne yaca BO3ZHMKaJIA Kakas-TnOo
onmoOKa, B 3aHCHIBAEMOM PErHcTpe OyZIeT yCTaHOBJIEH COOTBETCTBYIOMIMM OMT. Onrcanye HeIITaTHBIX CUTYalli B Ipritoxenun J1.

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

THIIBI TEIIIOCYETYNKOB, CXEMBI Y3JI0B yueTa U (hOPMYJIbI pacyeTa SHepTUH MPHUBEACHBI B IPMIIOKEHUH [ .
KondurypupoBanue Tuma TEIUIOCYETYMKA OCYMICCTBISICTCS Ha NpEAnpUsATHH u3rotourene. llepekondurypuposanue B
YCIIOBUSIX SKCIUTyaTalld¥ BO3MOXHO, HO ITOCJIE BCKPBITHS IUIOMOBI BBIMHCIUTENS] W YCTAHOBKH IEPEMBIUKH, pa3pelIaroniei
3anuch mapameTpoB. KoH(urypmpoBaHue OCYIIECTBISIETCSl C MCIIOJIB30BaHHEM crenuanusuposaHHoro I10 udepe3 unTepdeiic
RS-485 m6oo UART (pa3seM pacroioskeH BHYTPH KOPITyca BEIYUCINTENS).

B MomuduKkanum TemiocueTynKa ¢ OJHUM PAcX0JOMEpPOM IIpeodpa3oBaTeNb pacxo/a YCTaHABIMBACTCS B MPSIMOM HIIH
0o0paTHOM TPYOONpPOBOJE, MECTO YCTaHOBKM OrOBapHBAacTCs NpH 3akasze. B MoauuKanusx TEIUIOCUETYMKOB C JBYMS
pacxomomMepamu, Ipeodpa3oBaTeib, COBMEIICHHBIN C BEIYMCINTENIEM, YCTAHABIMBACTCS B ITOAIOIIMI TPYOOIPOBOI.

TennocueTynky MOCTABISAIOTCS Kak Oe3 MHTepdencoB, Tak U ¢ uHTepdelicamu: RS-485, M-Bus, UMIyIbCHBIA BBIXOT,
panuokanan (IoT, LoRa). Beibop unrepdeiica ocymecTsisieTcs IpH 3akase npuoopa.

Tennocuetunkn coorBercTBYIoT TpeboBanusm TP TC 020/2011. exmapamust o coorserctBun: EADC N RU JI-
RU.PA01.B.34306/21 ot 06.09.21r, mpuasta OO0 HIII « TEIJIOBOAOXPAH» (390027, r.Ps3ans, yn.Hosas, n.51B, marepa
K, mex.mom. H2).

* T1o 3aKa3y BO3MO>KHBI JPYTHE 3HAUCHUS.



2 TEXHAYECKHUE U METPOJIOTHYECKUE XAPAKTEPUCTUKHU

Tabmmna 2
HanmeHnoBaHue mapamerpa 3HaueHHE Mmapamerpa
Juamerp ycnoBHoro mpoxona, Jly, MM 15 20 25 32 40 50
MUHHMMAaJIBHBIH 00BbEMHBIN Pacxoq, gi, M>/4 0,012 10,015 | 0,03 {0,025 0,035 ] 0,060 | 0,060 | 0,100 | 0,150 | 0,350
MakcuMaIbHBIH 00beMHBIH pacxoa®, qp, M>/4 0,6 1,5 1,5 2,5 3,5 6 6 10 15 35
ITpenenbHblil 06bEMHBII PacXo, s, M>/4 1,2 3,5 3 6 7 12 15 20 30 70
ITopor YyBCTBUTENBHOCTH, M>/4 0,004 | 0,003 | 0,006 | 0,005 | 0,007 | 0,020 | 0,012 | 0,020 | 0,030 | 0,070
Macca cuetunka**, xr, He Oosee 0,885 0,965 0,965 0,995 | 1,51 7,1
[ponomkerne TadIUIIE 2
HanmeHoBaHue mapamerpa 3HaucHHE mapamerpa
Juamerp ycnoBHoro mpoxona, Jly, MM 65 80 100 125 150 200
MuHHMMAaJIBHBIH 00BEMHBIN PAcXo, qi, M>/4 0,250 | 0,5 0,4 0,8 0,6 1,2 1 2 1,5 3 2
MakcuManbHbIH 00eMHBIH pacxon®, qp, M3/4 25 50 40 80 60 120 100 | 200 | 150 | 300 [ 500
IIpenenbHblii 06bEMHBII PaCcXO, s, M>/4 50 100 80 160 120 | 240 | 200 | 400 | 300 | 600 | 1000
TTopor Y4yBCTBUTENBHOCTH, M>/4 0,050 10,070 | 0,08 | 0,1 0,15 ] 0,2 024 | 0,28 | 0,3 | 0,35 | 0,35
Macca cuetunka**, xr, He Oosee 9.3 11,5 13,6 18,5 28,2 37,5
*Gmax - B coorBercTBuu ¢ [lpmkxazom Muncrpos Poccrm ot 17.03.2014 Ne 99 «OO6 yrBepxaeHun METOOMKH OCYIIECTBICHUS
KOMMEPYECKOT0 YUeTa TEIIOBOH YHEPIHH, TSIUIOHOCHTEIISI.
** TonbKO WISt TETIOCUETYNKOB C OJHUM PACX0JI0OMEPOM

Tabmmna 3

HaumeHnoBaHue napamerpa

3HaueHne mapaMerpa

[penenst momyckaeMoii OTHOCUTEIBHON ITOTPEITHOCTH U3MEPEHNUH KOJIIUYECTBA SHEPTUH (TETIOBOH
MOIIHOCTH), %

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

Ipenensr nomyckaeMol OTHOCHTENBHOM MOTPENIHOCTH M3MEpEHHiI 00beMHOro pacxona (00bema)
TeroHocHurest, %

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

Jwnamaszon nuzMepeHuii remneparypsl, °C

ot 1 mo 105 mu ot 1 mo 150

[penmesns! formyckaeMoii aOCOMIOTHON TOTPEITHOCTH U3MEpeHHi TeMueparypsl, °C

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

Jnama3oH u3MepeHnid pa3HOCTH TeMIeparyp, At, °C

ot 3 1o 104 wu ot 3 mo 149

[pemesns! fomyckaeMoi OTHOCHTEIBHOH NOrPEITHOCTH KOMIDIEKTA JATUYHKOB TEMIEPATYpPsL, %

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

[penmens! fomyckaeMoi OTHOCHTEIBHOM MOTPENIHOCTH BHIYUCIHATENS, %o 1(0,5+Atmin/At)
[penmens! fommyckaeMoi OTHOCUTEIBHOH MOTPEIIHOCTH M3MEPEHUH TEKYIIEro BpeMeHH, Yo 0,05
MakcumanbHoe pabodee napinenne, MIla 1,6
Jlnana3oH u3MepeHus n30bITouHoro masaeHus ™, MIla ot 0 510 1,6 (o 3akazy or 0 o 2,5)
[Ipenensl mommyckaeMoii OTHOCUTEIIBHOH MOTPEITHOCTH H3MEPEHHI H30BITOYHOTO NaBieHu™, %o +2
Pabourne ycnoBus 3KCILTyaTaIHN:

- IMamna30H TeMIIepaTyphl OKPYKAIOIIEeTo Bo3ayxa, °C ot +5 mo +50
- IMana30H OTHOCUTEJIFHOM BIIAKHOCTH BO3/1yXa, %o ot 20 1o 95

- IMana3oH arMoc(epHoro nasienne, klla ot 61 1o 106,7
Knacc 3amursr mo 'OCT 14254 IP65
CpenHuii CpoK ciTyKObL, JIET, He MEHEe, 12
JlinHa IpHCOeTMHUTEINBHBIX Kabeneil TepMonpeodpaszoBareneii, MM 1500

(Mo 3aKa3y BO3MOXKHBI IpyrHe 3HAYeHHs, A0MYyCKaeTcsl YAJIMHeHre NPUCOeTHHUTEILHbIX Kaletei

TepMoInpeodpa3oBaTelieil METO/IOM CIAMBAHMS U H30TMPOBAHUEM TEPMOYCAKUBaeMOoii TPyOKoii)

JlinHa IprcoeTMHUTENBHEIX Kabenei narepdeticos, MM 1500

(mo 3aka3y BO3MOKHBI APyrue 3HAYEHHs)

Hamnpspkenue anemMenTa nUTaHusi HOCTOSIHHOTO ToKa, B 3,610,1
Cpok ciry>k0bI dIIeMeHTa MUTAHWS, JICT, He MeHEee 6

XapaKkTepUCTUKU PaIAOMOJYJIS:
- monoca padouux gactot, MI'

01 433,075 1o 434,479 (ot 868,7 0o 869,2)

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

- KOJIMYECTBO MTOCBUIOK PAIUOMOMYJIISI B CYTKH 2

IMapameTps! coenmHeHHs HHTEp(Eiica: RS-485 M-Bus
Ckopocts / Crom 6uts! / YeTHOCTS / BuThI 9600/ 1/None /8| 2400/1/Even/8
CereBolii azipec CoortB.3aBoj. Ne 1
KoimdecTBO TOMOTHUTEIBHBIX CUCTHRIX BXOJIOB (MCIIOJHEHHUE M0 3aKa3Y) 2/3/4
KomaecTBO HMITyIbCHBIX BEIXOJIOB (MCIOJIHEHHUE 110 3aKa3Y) 1
Hamnpspxenue nutanus uaTepdeiica RS-485%*, B 9...30

Tok norpebaenus or BHemHero ncroynnka RS-485/M-Bus, MA e Gonee 10
MaxkcumanbHoe 3HaueHne SHepruu, ['kan 9999,9999999
MakcuManbHOE 3HaueHNE 00bEMA TEIIOHOCHTENS, M

Hy15-y40 99999,9999999
Hy50-Ay100 999999,9999999
Ay125-Jly150 9999999,9999999
Jy200 99999999, 9999999
[loporu nepenonHeHys 10 UMIYIbCHBIM BXO1aM 100000000,0
JIIATEIPHOCTH UMITYJIbCA UMILYJILCHOTO BBIXOJA, MC (110 3aKa3y BO3MOKHBI IPYrue 3Ha4eHUs1) 125

Bec nmmynsca, I'kan (10 3aka3y BO3MOKHBI APYrue 3Ha4YeHUs) 0,001
MakcHuManbHbIH KOMMYTHPYEMBIH TOK HMITyJIbCHOTO BBIXOJA, MA 50
MakcumanbHOe KOMMYTHPYEMOE HalpsHKEHHE MMITYJIbCHOTO BBIX0/a, B 24

* Toupko Jurst TerocueTankoB Moaupukanmii «Ilymscapy V]I

**B ucronHennn ¢ naTepdericom RS-485 nmuranue ocyIecTBIsIeTcs 3a CYET HCTOUHMKA HHTepderica, BCTPOCHHBIHN YEMEHT IUTAHMS HE UCTIONB3YETCS




3 COCTAB U3JEJIUA

KoMmiext mocTaBKy TEIIOCYCTUMKA OIIPEACIIACTCA IIPU 3aKa3€ U3 COCTAaBa, YKAa3aHHOT'O B Ta6J'II/IHe 4:

Tabmmma 4
HaumeHnoBanue KommaectBo
Temnocuerunk «Ilynscap» momudukammm Y (Y ) 1
PyKOBOZCTBO IO 3KCILTyaTaIlu 1
I'mnb3a Uit MOHTaXa TepMonpeodpasoBarers (st 1y25 u Bble) CornacHo 3aKazy
Kopob6xa koMMyTaImoHHas (B 3aBUCHMOCTH OT MCIOJIHCHUS) 1
KoMmrutexT npucoeauHuTeNne JaTyHHBIX CornacHo 3akazy
KoMmIutexT npucoeuHuTeNeH 1Mo 1 IPUBAPKY CornacHo 3aKazy
[lapoBoii kpaH U1 MOHTaXka TepMorpeoopasosarenst ([yl5, [1y20) CornacHo 3aKazy
KoMmrutexT mpokinagok pe3suHoBbIx s (ranmes (1wt yS50 u Beime) 1

4 ONMCAHUE WHTEP®ENCA ITOJIb3OBATEJISA

4.1  Wpentnduxanmonnoe Hanmenosanue I10: «HeatMeter2 V1», Homep Bepcuu [10: 1.36.

4.2 OnmcaHue MEHIO IPUBEACHO B ITPUII0KEHUN-BKJIa/IBIIIE.

[Ipn HaXxaTHX Ha KHOIIKY, PAacIOJIOKCHHYIO Ha IepelHEl IaHeNd, NPOUCXOMUT IHUKIMYECKOe MEPeKIIIOYEHHE MEKITY
PEeKUMaMH WHAMKALIHH.

3HaK % TOPUT HEMPEPBIBHO, KOTA TEIUIOCYETYMK PETUCTPUPYET PACXOJ] TETFIOHOCHTEIIS.

3HaK ¥ MHUTraeT IIPH BO3HUKHOBEHHUH XOTs ObI OJJTHOM M3 CUTYalHii:

- pacxoj HIKe MUHAMaJIBHOTO WJIM B TPYOOIIPOBO/IE OTCYTCTBYET TEIIJIOHOCUTE;

- 0oOHapy>keH 0OpaTHBII TOTOK BOJIBI;

- omr0OKa U3MEPEHHs pacxo/a.

Ha nnamkaTope MOryT 0TOOpa)xaThCst CIIeAyIONIHE BUIbI OMIMOOK (00 ommOKe CUTHAIM3UPYET 3HAUOK A\):

- paspsbkeHa Oatapest (MUTaeT 3Ha4OK OaTapen H);

- pasHHLa TeMITEpaTyp HOAIOUIEr0 ¥ 00paTHOTO TEPMOIIPE0Opa3oBaTellsi HMEET OTPUIIATEIFHOE 3HaYeHHE (MUTAIOT
3Hauky TepMonpeobpaszosarencii $3);

- omrOKa SHEProHe3aBUCUMOM ITaMsTH (MHUTaeT 3Ha40K B);

- KOpPOTKOE 3aMbIKaHHE TepMOIpeoOpa3oBaTess (BMECTO TEMITEPaTypbl BRIBOAUTCS 3HaUeHHE - 999,00);

- 00pbIB TepMonpeoOpazoBaTesst (BMECTO TEMITEPaTyphl BEIBOAUTCS 3HadeHHe 999,00);

- HEHCIPAaBHOCTH KaHaIa U3MEPEHHsI TEMIIEpaTyphl (BMECTO TeMIIepaTyphl BBIBOAUTCS 3HaueHHE - 888,00).

3HaKk of MHraeT IpH annapaTHol ommoke npuoopa. HeoOxommmo oOpaTHTECs B CEPBUCHBIIN LICHTD.

5 YKA3AHHUE MEP BE3OITACHOCTHU

Io creneHu 3amUTEI OT HOPAKEHUS JIEKTPUUECKUM TOKOM TerocueTduk orHocutes k kinacey 1l mo 'OCT 12.2.007.0.

NPEAYINPEXJIEHUE

o [Tpn HenaexxamemM oOpalleHuH ¢ JINTHEBON OaTapeeii BOBHUKAET OMacHOCTh B3PHIBA.

o Barapen 3armpeniaercsi: 3apsoKaTh; BCKPHIBAaTh; 3aMbIKaTh HAKOPOTKO; IEPEITyTHIBATh ITOJIOCA; HAIPEBAThH CBBIIIE
100 °C; moaBeprath BO3ICHUCTBHIO MPSMBIX COTHCUYHBIX JIyUCH.

o Ha Gatapesix He ZOJKHA KOHJICHCHPOBATHCS Biara.

o [Tpn HeoOXOAMMOCTH TPAHCIIOPTHPOBKH CJIETYET COOJIOAATH MPEANHCaHus 10 00PaIIEHHIO C OITACHBIMU I'Py3aMH
JUIS COOTBETCTBYIOIIETO BUAA TpaHcIopTa (00s3aTesbHass MApKUPOBKA).

o Vcnionp30BaHHBIE JTUTHEBBIE OATapen OTHOCATCS K CIICLMATEHOMY BHJTy OTXO/IOB.

6 MNOATOTOBKA K HCITOJIb30BAHUIO, PASMEINEHUE, MOHTAK

6.1  IlogroroBka M3AenHs K yCTAaHOBKE HA MECTE DKCILITyaTallUU

Ilepen ycTaHOBKOM TEMIOCYETUNKA IPOBEPHTE €0 KOMIUIEKTHOCTh B COOTBETCTBUU C IACIIOPTOM. BhIoHNTE BHEIHUI
OCMOTp C IEJIBIO BHISBICHHUS MEXaHMYECKUX MTOBPEXICHHI Kopiryca mpubopa. Ecim nprbop Haxoauiicst B yCIOBHSX, OTIIMYHBIX
OT YCJIOBHH SKCILTyaTalllH, TO IEpeJl BBOJIOM B SKCIDIyaTalio HEOOXOUMO BBIIEP)KaTh €r0 B YKa3aHHBIX yCIOBUSIX HE MeHee 2 4.

JIJ1 ICKITIOYEHUS! BIMSIHUS IIOMEX Ha padoTy CUETYMKa, BOSHUKAIONIMX B pe3yJIbTaTe HaBOJOK Ha MPOBOJa MHTep(elica
RS-485/umMITyI6CHOTO BBIXOJIa PEKOMEHIYETCS COCIMHUTh MHHYC HHTepdeiica RS-485/mmiynscHOro BeIXOA C KOPIYCOM
prudopa yepes 3al|THBIM KOHJICHCATOp - HOMUHAJIBHOE 3HaueHne éMkoctH -1000nd, kmace He Huxke Y.

BHUMAHMUE! Ilpu oOHapy»eHNH HENCIPaBHOCTH TETJIOCUETYNKA HKCILUTyaTalus npruoopa 3anpemnieHal

[Mapamerpsbl, HepeyrcIeHHbIE HIKE MOTYT OBITh CKOH(HIYPHUPOBAHBI IOJB30BATENEM II0 MHTepdelicy B TeueHne 48
YacoB MOCJIE Hayasa dKCIUTyaTalliy Ha 0OBEKTE M HEMTPEPHIBHOTO CUETA SHEPTUH.

HaumenoBanue mapamerpa:

- Macka HapaOOTKH ¢ OIHOKamu;

- Temmeparypa xonoaHo# BOABL, 3uMa, °C;

- Temmeparypa Xon0AHOH BOAEL JIeTo, °C;

- Ilepexon Ha 3uUMy - MeCHLL;

- Ilepexon Ha 3uMy - ICHb;

- Ilepexon Ha neTo - MecAll;

- Ilepexon Ha n€TO - IEHB;

- Meton KOHTPOJIS Macc;

- Meton KOHTPOJISL SHEPTHH;

- ®dopmMyna pacyéTa SHEPIUH.

6.2  Pa3merieHue

[Tpu BEIOOpE MecTa I YCTAHOBKU PYKOBOJICTBOBATHCS CIIEAYIOMIMMH KPUTEPHUSIMU:



- HE CIIeAyeT yCTaHAaBIUBATh TEMIOCUETUNK B MECTAX, [e BO3MOXKHO IPUCYTCTBUE MbUIM HIIM ArPECCUBHBIX I'a30B;

- HE CJIeyeT pacrioyiaraTb BOJIM3HM MOIIHBIX HCTOYHUKOB 3JIEKTPOMArHUTHBIX M TETJIOBBIX U3JIyUeHNH;

- HE CJIeJyeT pacrioyiaraTb B MECTax, OABEPKEHHBIX TPSICKe, BUOPAIMU U BO3JICHCTBHIO BOIBI;

- CJIelyeT yUUTHIBATh JUTMHY KaOesel CBSI3H ¢ BHEIIHIMH YCTPOHCTBAMH 1 HAIMYNE CBOOOIHOTO JIOCTYyIa K PacX0JIOMepy.

B Mommdukanuy TemuocyeTyMKa ¢ OAHUM pPAacXOAOMEPOM MPeoOpa3oBaTesb pacxXoia yCTaHABIMBACTCS B IPSIMOM HIIH
oOpaTHOM TpyOONpPOBOJE, MECTO YCTAHOBKM OTOBAPHUBACTCS NPH 3aKa3e (THII CUETYMKA OTOOpa)kaeTcs Ha WHAWKATOpe B
COOTBETCTBHUH C NPUJIOKEHHEM [ HACTOSAIIEr0 pyKOBOCTBA).

Bo3moxHo nepexoHpurypupoBanne nprudopa 10 Hayaja SKCIUTyaTallly ¢ IOAAI0IIEro Ha OOpaTHBIN Mtk Hao0opoT. [1pu
3TOM NEepeyCTaHOBKA TepMONpeoOpa3oBaTeist B pacxojgoMepe He TpeOyeTcs W He JOIyCKaeTcsl, MAapKHPOBKAa TEPMOMETPOB U
yKa3zaHue KOoH(urypauuu B PyKoBOJCTBE OCTAalOTCSl 3aBOJICKMMH, YTO HE SIBISIETCS HEcooTBeTcTBHEM. B 1.1l Hactosmiero
PykoBojacTBa nenaeTcss OTMETKA JIMIIOM, IIepeKOH(HUTYpHUPOBAaBIIMM IIpUOOp. B Temnocuerunke noctynHa (yHKIHS yKa3aHUS
MecTa YCTAaHOBKM (Hopmarommii mim oOpatHblii TpyOompoBon). JlanHas QyHKmust OJOKMpyeTcs, ecii B TedeHue 48 uacos
HENpepBIBHO peructpupyercs sHeprus. Ecim B menro conepxutcest myHKT «PIPE ON», To nanHast pyHKuus eme JO0CTyIHa JUis
HACTPOWKH, B MPOTHBHOM ciydae, B MeHIo otoopaxaercst «PIPE OFF». Copoc 0:10kupoBKY 1aHHOW (DYHKIIMH BO3MOKEH TOJIBKO
Ha 3aBOJIE U3TOTOBUTEE.

B Momm¢ukanusx TENmJOCUETYMKOB C JBYMS DPacxoJoMepaMu, Ipeodpa3oBaTeib, COBMEIIEHHBIH C BBIYHCIUTEIEM,
YCTaHaBIIMBACTCS B IOAIOIINNA TPYyOOIIPOBOI.

Iepen ycranoBko# pacxonomMepa peKOMEHIYETCS MPOMBITH TPYOOIpPOBO, YTOOBI YAAINTh U3 HEr0 OKAJIMHY, MECOK U
JIpyTH€ TBEPABIE YACTULBL.

[IpssMonmHelHbIE YyYacTKH TpyO MOJKHBI COOTBETCTBOBAThH NpWIIOKeHHIO B u mmerts [ly, paBubli [y pacxomomepa.
OTKJIOHEHHsI BHYTPEHHETO JUaMeTpa TpyO Ha MPsIMBIX yYacTKax [0 M IOCJE pacxoJoMepa He JIOJDKHBI IPEBBIIATh BEINUNH,
MIPUBEICHHBIX B Ta0II. 5.

[pssmonuueiinbie yyactku TpyO nomkHbl coorBercTBoBaTh 'OCT 8734 mymm I'OCT 8732 n umers [y, paBubiil [y
pacxompomepa. OTKIIOHEHHMS BHYTPEHHETO IHaMeTpa TPyO Ha MpPsMBIX y4JacTKax JI0 W IOCJIE pacxoioMmepa HE JOJDKHBI
MIPEBBILIAT BEIMYNH, IPUBEICHHBIX B Ta0JI. 5.

Tabmmna 5. Jlormyckaemble OTKIIOHEHHS] BHYTPEHHETO JUaMeTpa TPYyOBb! MPSIMOJIMHEHHBIX yUacTKOB

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

@Tﬁzf‘ﬂ’ 15£1,0 | 20£1,5 | 25£1,5 | 321550 | 4075550 | 50450 | 65+£5,0 | 80£5,0 | 100+£6,0 | 125+7,0 | 150£7,0 | 200+9,0

Komrmext npucoenuHnTeNeH Mo IpUBapKy oOecnednBaeT npsmble yyactku S5 [y mms terutocuerunkos ylS, [1y20,
Hy25, Ny32, Ay40.

Iepen pacxomomepamu [yl5, dy20, dy25, Ay32, [{y40 pexomenayeTcs: ycTaHaBINBATH (DHIIBTP.

6.3  MonTax

ITpn MoHTaXe pacxoAOMEPOB HEOOXOIUMO COOIIIOIATH CIICAYIONINE YCIOBHUS:

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

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

HMOIF}‘CTHMOE HOHG)KE'HHE‘

a < ¢
w}ﬂ'ﬂmoe !TO)’?OXEHV

Pucynox 2 Pucynox 3

- HalpaBICHUE CTPEIKd HA KOPIyCe pacXoJoMepa MOOJDKHO COBMNAJaThb C HANpPaBICHUEM IOTOKAa BOABI B
TpyOOIIpOBOIE;

- IIPUCOCANHATEINFHBIE ITYIEPBl COSIUHUTH C TPYOOIIPOBOAOM, YCTAaHOBUTH IPOKIIAIKH MEXIY PacXOJ0MEPOM H
LITyLEpaMH, 3aTSHYTh HaKUIHBIE Taiikn ¢ MoMeHTOM He 6ornee 40 H-M (4 Kkrc'M), U1t KOHTPOJISI MOMEHTA 3aTSDKKU
raliKu puMeHsTh JuHaMoMeTprueckuii kimod o 'OCT 33530-2015 (maHHas pekoMeHIaus pacnpocTpaHseTcst Ha
pacxomomeps! [y 15-40);

- YCTaHOBHUTH PacxoJoMep B TpyOOIpoBoje 6e3 HATATrOB, CXKATUI U IEPEKOCOB;

- YCTaHOBHUTH PacXoJIOMep TaK, YTOObI OH OB BCETAa 3aII0JIHEH BOJIOH;

- pacxoJoMep MOXKET yCTaHABJIMBATHCS HA TOPU30HTAIBHOM, HAKJIOHHOM M BEPTUKAIEHOM TPyOOIIpOBOE.

Ilepen BBOIOM pacxoaoMepa B OKCIUTyaTalUIO IPOBOAST CIEAYIOIINE ONIEPALUN:

- ybemutecs, dYTO KOH(pUrypanus mnpuOOpa, YyKazaHHas Ha JUCIJIEE, COOTBETCTBYET MECTY YCTaHOBKH

(o marotwiA/ OOpaTHEINA TPYOOIIPOBO);
- IociIe MOHTaXa pacxoioMepa BOy I0JaBaTh B MArnCTpaib MEJICHHO IPH OTKPBITBHIX B HEH BO3JYIIHBIX KilaraHax
JUISl IPEeJOTBPALLEHH S Pa3pyLIEHHs] PACX0A0Mepa MO JEHCTBUEM 3aXBaYEHHOIO BOJON BO3/yXa;
- MIPOBEPUTH T€PMETUYHOCTD BBIIOIHEHHBIX COEIMHEHNN, COEIUHEHNS JOJDKHBI BBIICPKUBATh fAaBieHue 1,6 MIla.
Bo BHOBb BBOJMMYIO OTONHUTEIBHYIO CHUCTEMY (JIOM-HOBOCTpPOHKA), MOCJIE KAaHWTAJIBHOTO PEMOHTA MJIM 3aMEHBI

HeKOTOpOﬁ qacTu TPY6 pPacxoa0OMEP MOKHO YCTAHABJIMBATH TOJIBKO IOCJIC ITYCKa CUCTEMbI B 3KCIUTyaTalluio U THIaTeJ'IBHOﬁ €c
4



poMbIBKH. Ha mepnosi peMOHTa OTONMMUTENBHONW CETH PacxXoJOMephl PEKOMEHIYETCsl JIEMOHTHPOBATh U BPEMEHHO 3aMEHHUTH
COOTBETCTBYIOIIEH MPOCTABKOM.

OpuH TepMornpeoOpa3oBaTellb yCTAaHOBIEH B KOPIYC pacxojomepa u omiomOuposan. Bropoit TepmornpeobOpa3zoBatens
yCTaHaBIMBAETCS B TPyOOIPOBOA, MPOTHUBOIIOJIOKHEIA TOMY, B KOTOPOM YCTaHOBIICH PacxoJ0Mep, HEpIEeHANKYISIPHO K OCH
TpyOompoBoga, Tocie pacxojomepa (eciM B COCTaB  TEIUIOCUETYMKA BXOJWT JBa pacxojgomepa). JlaHHBIN
TepMOITpeoOpa3oBaTelb MOUICKUT INIOMONPOBKE IOCIIE YCTaHOBKM. MOMEHT 3aTsDKKM IITynepa Tepmornpeobpasosarernst 1,6
H-m (0,16 xrc-M) (Juiss KOHTpOJISI MOMEHTA 3aTSDKKA NPUMEHATh auHamomerpudeckuit xod nmo 'OCT 33530-2015). Pasmep
TepMoripeoOpa3zoBaTesied M TWIb3, BXO[AIIMX B KOMIUIGKT IIOCTaBKH, OOECIICUMBAET ITOJIOKEHUE TEPMOUYBCTBHUTEIHEHOTO
asieMeHTa B TpyOe Ha riyouny (0,2-0,8)D.

Ecim B cocTtaB TemiocueTyMka BXOIWT JBa PacXoj0Mepa, KOMMYTAILHs MPOBOJOB, COCIUHSIONIMX PacXxoioMep H
BBIYHCIINTEIb, OCYIIECTBIISICTCS C UCTIOIB30BAHNEM KOMMYTAIIHOHHONH KOPOOKH, BXOZSIIEH B KOMILIEKT IIOCTABKH.

[Tpn MOHTaXXe TATYMKOB JaBJICHHUS HEOOXOIUMO COOIIIOAATH CIIEAYIOIINE YCIOBHSL:

- B COCIMHHUTEIBHOW JIMHUM OT MECTa OTOOpa JaBJICHHS K JATYMKY CIEIYyeT YCTAaHOBUTH TPEXXOMOBOW KpaH IS
coeMHeHHUs JAaTdnka ¢ atMoctepoid. Ilepen mprucoeanHEHNEM K JaTYMKy COCAMHHUTEIIBbHBIC JIMHUM JIOJDKHBI OBITH THIATEIBHO
MIPOJIYTHI JJIs1 yMEHBIIEHUS! BO3MOKHOCTH 3arPsI3HEHHSI KaMepbl H3MEPUTEIBHOTO OJI0Ka JaTunKa,;

- peKOMeHJyeTCs YCTaHaBIMBATh JAaTUYMK I10Jl yIJIOM BHM3 JUIS 3aIUTHl OT THUAPOYJApOB, BOSHHUKAIOMIMX IPH
3aIl0JIHEHUH TPYOOIIPOBOJIOB, M IPEIOTBPAIICHHSI CKOIUICHHS BO3/[yXa B MECTaX MOACOEIMHEHNUS TaTYNKA K TPYOOIIpOBOIY;

- HE YCTaHABJIMBATh JaTYMK BEPTUKAJIBHO B 3aKPHITHIM IIAPOBOM KpaH, HAIOJHEHHBIH BOJIOH, BO H30eKaHUE
pas3pymeHust MeMOpaHbl;

- B CIydYae NpEBBIMICHUS TEMIIEpaTypsl U3MepseMor xuakoctr 3HaueHns 130 °C nepen AaTYMKOM PEKOMEHIYETCs
YCTaHaBIIMBATh PaJATOP.

KomMmyTanms mpoBOJOB, COSAMHSIOMNX JATYMK MJABICHWS W BBIYMCIHUTENb, OCYLIECTBIISIETCS C HCIIOIb30BAaHHEM
KOMMYTAI[HOHHON KOPOOKH, BXOZSIIEH B KOMIIJIEKT IIOCTABKH.

Jis MCKITIOYeHNsT HECAaHKIMOHMPOBAHHOM 3aMEHBI JATYMKOB JABJICHHWS M pacxoloMepa KOMMYTalMOHHas KOpoOKa
TOJUISKUT INIOMOHPOBKE.

Tennocuérunk «llynbcap» Y ycTaHaBIMBAaeTCS B COOTBETCTBUH C THIIOBBIM IPOSKTHBIM PEIICHUEM, NPHBEAEHHBIM
https://pulsarm.ru/support/.

7 TEXHUYECKOE OBCJIYKUBAHUE

Jns  Oe3omacHOi dKCIUTyaTallMd  HEOOXOJHMMO OCYHICCTBISATH TEXHHYECKOE OOCIY)KHBaHHE, KOTOPOE JOJDKHO
MPOBOJUTHCS JIMIAMH, U3YYUBIIMMH HACTOSIIIEE PYKOBOJCTBO MO SKCILTyaTalliH.

TexHUUeCKOe 00CITyKUBAHUE COCTOUT H3:

1) HNEPHOIMYECKOTO TEXHUYSCKOTO 00CIIY)KUBAHUS B MIPOLIECCE IKCILTYaTAHN;

2) TEXHUYECKOTO 00CITY)KHMBAHHUS MEPe]] MPOBEACHUEM IIOBEPKH.

[Mepuomuyeckoe 0OCTy)KMBaHUWE 3AKIIOYACTCS B OCMOTpPE BHEINHErO BHAA TEIUIOCYCTYMKA, B CHATHH H CBEpKE
W3MEpUTEIbHOIM HH(pOpManK, MOJBOAKE BHYTPCHHHX YacOB, B YCTPAHECHUH PHYHH, BBI3BIBAIONIMX OMIMOKHU B paboTe.

OcMOTp peKOMEHAyeTCsl MPOBOAUTH He peke 1 pasa B 6 MecslieB, MPH 3TOM MPOBEPACTCS HAICKHOCTh KPEILICHHS
npudOpa Ha MECTE HKCILTYaTAIMH, COCTOSHAE KaOCIBHBIX JIMHUN U COXPAHHOCTH MIIOMO.

CHstue uHGOPMALUH CISIYET MPOBOMUTH C HCIOJIB30BAHUEM MTEPCOHANBEHOTO KOMITBIOTEpa Yepe3 uHTepdeiic.

OOcnyxuBaHUe Tepel MOBEPKOW 3aKIIOYaeTCs B 3aMEHE JIMTHEBOH Oarapen. 3aMeHa OaTapeW OCYLICCTBIISCTCS B
YCIIOBHSX CEPBUCHOTO LIEHTPA MOCIIE BCKPBITUS IUIOMOBI KOPITYCa BBIYHCIUTEIS.

8 IHOBEPKA

TemnocueTunk norexut nosepke, cormacHo IOTJIM 408843.000 MII «Tennocuerunkn «Ilynscap». MeTtoauka
noBepku» ¢ uzMenenuem Ne 1. Ilepnonnueckas nosepka B P® npoBoauTCsl OJUH pa3 B WecThb JeT. Jlata ouepeaHoil noBepku
ykaszaHa B pasaene 12. [Nepumommdeckas moBepka B PecmyOnuke Kazaxcran mpoBOAWTCS ONUH pa3 B YeTHIpe roaa. B mpyrux
CTpaHax - COrJIaCHO Hal[lMOHAJIbHOMY 3aKOHOIATEIbCTRY

9 ITPABUJIA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U YTUJIN3ALINN

9.1 TemuocyeTunK B YIAKOBKE MPEIPHITUSA-U3TOTOBUTEIIS CIIEyeT TPaHCIIOPTHPOBATH JIIOOBIM BUIOM TPAHCIIOPTA B
KPBITBIX TPAHCIIOPTHBIX CPEJICTBAX Ha JIOOBIC paccTOsHUs. Bo BpeMsi TpaHCHIOPTHPOBAHMS U MOTPY304HO-PA3TPy304HBIX padoT
TPAHCIIOPTHAS Tapa HE JI0JDKHA MOJIBEPTaThCsl PE3KUM yapaM H MPSIMOMY BO3JIEHCTBHIO aTMOC(HEPHBIX OCAIKOB U ITBIIH.

9.2  TlpenenbHbIE YCIOBHSI XpaHEHNS M TPAHCIIOPTUPOBAHUSL:

1) TeMIIepaTypa OKpYKalomero Bo3ayxa ot munyc 40 mo mwioc 55 °C

2) OTHOCHUTENbHAs! BIaKHOCT BO3/IyXa He Ooree 95%;

3) aTtMocdepHoe naBieHue He MeHee 61xIla (457 MM pr. cT.).

9.3  XpaneHue npuOOpOB B YIIAKOBKE Ha CKJIaJlaX N3TOTOBUTEINS U IMOTPEOHUTENS JOJDKHO COOTBETCTBOBATH YCIIOBUSIM
xpanenus «5» no 'OCT 15150.

9.4  VYrwmzauus npubopa IPOM3BOAWTCS B COOTBETCTBUM C METONHMKOH, yTBepkaeHHOH ['ocymapcTBeHHBIM
KomuTeToM P® 110 TeIeKOMMYHUKAUSM.

10 TAPAHTUMHBIE OBSI3ATEJIbCTBA

10.1 M3roroButenb rapaHTUpPYET COOTBETCTBUE n3aenms TpedoBanusMm TY 4213-041-44883489-2016 mpu McHONb30BaHUH
npu0opa Mo Ha3HAYSHHIO, COOIOICHUN MTOTPEOUTEIIEM YCIIOBHI SKCILTyaTallii, XpaHeH!s, TPAHCIIOPTUPOBAHHS X MOHTaXa.

10.2 T apaHTHiiHBIA CPOK — S5 JIET C AATHI IEPBUYHON ITOBEPKH JI0 BBOZIA B SKCILTYaTaLHIO MIPH ycJIoBruH cobmonenus . 10.1.

10.3 M3roroBuTesb He NPUHUMAET PEKJIAMALIUH, €CJIHM TEIJIOCYETYUKH BBIIUIM M3 CTPOS 10 BUHE MOTPEOUTENS n3-3a
HENpaBUIBHON SKCIUTyaTalliy WM TIPH HECOOTIOICHNH yKa3aHHU, TPUBEJCHHBIX B HAaCcTOsIIEM PykoBojcTBe.



10.4 B rapaHTuiiHblil PEMOHT NPUHUMAIOTCS TEIJIOCYETYHKH IOJHOCTBIO YKOMIUIEKTOBAaHHBIE M C HACTOALIMM
PyxoBoacTeoMm.

10.5 TapanTusi W3roTOBUTENS IIpeKpamiaeTcs B Ciydasx HapylIeHUs/CphlBa IIJIOMO, ITOBPEXICHUS TpHOOpa,
M3MEHEHHS] KOHCTPYKIIUU.

ITo BceMm Bompocam, CBSI3aHHBIM C KAYECTBOM IPOIYKIUH, CIEAyeT 00paIlaThesl Ha MPeMIPHITHE-U3TOTOBUTEN:

Poccus, 390027, r. Pa3auns, yia. HoBas, 51B, autepa K, nex.nom.H2;

T./¢. (4912) 24-02-70
e-mail: info@pulsarm.ru  http: /www.pulsarm.ru

CepBuCHBIC LICHTPBI

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

5 3aBOJICKOI Ne

COOTBETCTBYET TpeOOBaHMAM TexHH4YecKnX ycinoBuid TY 4213-041-44883489-2016 u nmpr3HaH TOAHBIM K SKCILTyaTaIHH.

OTK Ja  BeIyCcKa

12 CBEJIEHUS O IOBEPKE

TemmocueTunk «Ilympcapy» MomubuKanuu moBepeH. CBeJICHUS IIPUBEICHBI B Ta0OIHIIE:
damuus, Kieiimo Jara
Jara HanmenoBanue OtMmeTKa .
WHULMAJIBL, MOINKUCH I[OBEPUTEIBHOTO ouepeHON
MIOBEPKU MIOBEPKU 0 TIOBEPKE
[IOBEPUTEIIS oprasa MOBEPKU
IlepBuynas no
P A IToBepka
BBOJIA B
BBINIOJIHEHA
JKCILTyaTalHIo




IIpunoxenne A
TABAPUTHBIN YEPTEX 1 YCTAHOBOYHBIE PASMEPHI

L 102

B~
1
-—L»
o
EJ-‘
HomuHaTBHEI qriaMeTp 15 20 25 37 40
Pasmep
MomnTaxkHas JyiHa L, MM He OoJtee 110 | 130 | 160 | 180 | 200
Bricota H, MM He Gostee 80 90 100 | 110 | 120
[MpucoepunutenpHas pezpda D G3/4 | Gl |Gl1-14|G1-1/2| G2
[pucoemuuuTensHas pe3sda TepMorpeodpasoBareris M10x1 ~ L=8,5mm
L ©O0LBY |
HomuHanbHBI qraMeTp 50 65 80 100 125 150 200
MonTaxkHas JyiHa L, MM He Ooee 200 200 225 | 250 250 300 350
Bricota H, MM He Gostee 180 200 280 | 280 280 360 415
D, MM He Ooee 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 SJEKTPUUYECKHUX MOIKJIIOUEHUMI 1JIS1 KBAPTUPHBIX TEIUIOCYETYMKOB

1) Ucnonnenue c unmepgheiicon RS485:

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

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

3) Hcnonnenue c unmepdgheiicon M-Bus:

Cepblii (uepHbIit)
Po30BBIi1 (OpaHKeBBIiT)

— 1mIroc Bxox 1
— IITIOC BXOJ 2

Cununit — IUTIOC BXOn 3
Kpachbrii — ITIOC BXoxa 4
Benbii — MUHYC [IUTaHUA
Kopuunesbrii — IUIIOC MUTaHUS
Kenrorit —RS485 A
3eIeHbIN —RS485 B

benbrii — M-Bus

Kopuunesblii — M-Bus

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

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

5) Hcnonnenue ¢ umnyibCHbIM 8bIX000M:
Kopuunessiit — IUIIOC

Benbiit — MUHYC

CXEMA IOJKJIIOYEHHUA OBIIEJJOMOBOI'O TEINIOCYETYUKA C OJIJHAUM PACXOJIOMEPOM, HHTEP®ENCOM
RS-485 U TPEMSA UMITYJIbCHBIMHU BXOJAMHU

Pacxogomep
(BblMMCOUTEND
IN Pulse1

IN Pulse2 [ e
IN Pulge3 [2enesei |
GND Genbi

KOpPVMHEBbLIV

Genbi

GND

+U nut
RS485 A
RS485 B

KOPWHHEBbI

KEMTbIN

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 |

6eribiii Genbiit MwmnynbcHbin Bxoa 1 |
GND GND
KOPWHHEBbI KOPWHHEBbIA
vcc vce
SKEMTbIN P1 P1 +
o | NmnynbcHbi Bxog 2 |
3eneHbli P2
GND GND _ I_
GND vcc
s I
\ P2 MnynbCHbI Bxog 3 |

CXEMA ITOJKJIIOYEHHAA OBIHIEJIOMOBOI'O TEILIOCYETYHUKA C OJJTHAM PACXOJIOMEPOM, HHTEP®ENCOM
M-Bus 1 TPEMSA NMITYJIbCHBIMHU BXOJAMHA

Pacxooomep
(BblMUCOUTENDL
IN Pulse1

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

KOPWHHEBbIN

M-bus Genbliit

KOPWHHEBBI
M-bus

Kommy‘rauu OHHaA K0p06Ka

| MpuGop yyeTa |
C UMMYIbCHbIM
| BbIXO0M |

—_— e —

-—_——

| Mpu6op yueTa |
C UMNYMbCHbIM

|  BbiXOAOM |

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

| BbIXO40M
_— —

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




HpO,HOJ'DKCHI/Ie MPUITIOKCHUSA b

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

Pacxogomep
(BbMMCOUTEND) [laTyuk paBneHus
6Genblit
GND Genblit | GND
KOpY4HEBbI g =
VCC KommyTaumorHas kopobka pruooss| .3
1s 1 KENThIA % o 1 VCC
P1 Sens Genblit Gernbiit Xentuii | &
PO30BbIit - - 2 OouT
IN Pulse1 [{oatxessin§ KOPVMHEBbI KOpVMHEBbLI
+ +
KpacHbi . .
IN Pulse2 KeMTblii P1 P1 KenTbIi
CUHAR
IN Pulse3 -
cepblit P2 - [ I'I_ 6_ = _l
(4epHbIi) M + pnbop yyeta c
GND oy Kpacnel In2 In2 MMnyAbCHbIN | MUMNYNBCHBIM |
bl — — BXop, 2 BbIXOA,0M
GND - [/ EexoafY
+U it KOpW4HEBbIA cepbl‘lh
KeNTbIi | (seproid)| =
RS485 A -
RS4S5 B 3eneHblit Pa— = +
MMy bCH bl  (cpariresbiit)| \/4 P2
sxoa 1 + _ — - __
—— — — -9 V2 - [ Mpun6op yuetac |
| MpuGop y4eta ¢ | CUHIIA + MMy beH bl | MUMNYNbCHBIM
MMMNYNBCHBIM In3 In3 8xog 3 | BbIXOZ0M
BbIXO4,0M .
—_——— —

CXEMA HNOJAKIIOYEHUA  OBIEAOMOBOIO TEIIVIOCHETYUKA C JIBYMA PACXOJAOMEPAMMU,
UHTEP®ENCOM RS-485 W IBYMSI UMITY JIbCHBIMHU BXOJAMM

Pacxogomep 1
(BbIMUCOUTEND — KoMMyTaLmoHHas kopo6ka Pacxogomep 2
IN Pulse1 KopitiHessit [ T by lse
IN Pulse2 el Genblit Genbii 6 7
3eneHblin eNe N = GND
IN Pulse3 KOPWMHEB b KOPVHHEBbI -
. vce vee | -
GND |- enwiit ; Mpu6op yueTa c
XKentbln + & |
o P1 P1 Vimnysib CHblid | vmnynbcHbIM
GND | Benetit — } | Bxof 2 | BbIXO40M
+U KOPWHHEBbI P2 -
nnT L1 L
KENTbI
RS485 A
RS485 B 3eneHbln o GND i
h vee | Mpubop yyeTta c|
+ Mmnysib CHbIA MMMYSbCHbIM
\% P2 BxoA 3 | Bbixopom |
\%

CXEMA HNOJAKIIOYEHUA  OBIEAOMOBOIO TEIVIOCHETYUKA C JBYMA PACXOIAOMEPAMMU,
UHTEP®ENCOM M-Bus ¥ JIBYMSI UMITY IbCHBIMU BXOJAMMA

Pacxogomep 1
(Bblqu,\cl;n;lnen? A KoMMyTaumMoHHas kopo6ka ] Pacxonomep 2
KOPUHEBbIA
y XKENTbIN P OUT Pulse
IN Pulse2 Gerwi[ 1 [ Genwii ,
3eneHblin 1 v F° o Geneiin GND
IN Pulse3 KOPWMHEBBIA KOPWHHEBbIA T
- vee vee L
GND |-6ensit Mpubop yyeta |
KENThlit 3 |
G P1 P1 Mmnysib CHbIA C MMMy MNbCHbIM |
M-bus [~ 3eneHbiit Bxof 2 | BbIXOAOM.
M-b KOPWMHEBBIN P2
-bus S R N

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




HpO,HOJ'DKGHI/Ie MPUITIOKCHUSA b

CXEMA HNOAKIIOYEHUA TEINJIOCYETYUKA C JABYMA PACXOAOMEPAMH, JABYMA HUMITYJbCHBIMU

BXOJAMH U YYETOM OBPATHOI'O IOTOKA HA IBYX PACXOAOMEPAX, RS-485

Pacxogomep 1
BbIMUCANTEND )

IN Pulse1

KOPVMHEBBbIA

KENThli

IN Pulse2
IN Pulse3
GND

3eneHbIn

6Genblit

GND

Genblit

KOpU4HEBbIN

+U nut
RS485 A

KENThIi

RS485 B

3eneHbIn

KommyTaumoHHasn kopo6ka

6erblit

KOpPWHEBbIN

KEenThbin

3eneHbIn

6Gerblit

KOPU4HEBbIN

6enblit

Pacxogomep 2

KOPU4HEBbIN I
+

MmnynbcHbIi
BXxo4 2

r

Mpu6op ydera c |
MMMy TbCHbIM [
BbIXOA0M

\Y
\Y

MMnynb CHblit
Bxoa 3

—

Mpu6op yuera c |
UMY MbCHBIM |
BLIXOZIOM

OUT Pulse
GND

GND

+U nut
RS485 A
RS485B

KOPU4HEBbI
KenTbIn

3ereHbIn

6Genblit

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

(BbMUCONT

Pacxopgomep

enb)

GND
VCC
P1 Sens1
P2 Sens2

6enbliin

KOpWHHEBbIA

KENTbIA

3eneHblit

IN Pulse1
IN Pulse2
IN Pulse3

GND

pO30BbI

(opaHxeBbIn

KpacHbI

CUHWIA

cepbliit
(4epHbI)

+U

GND

RS485 A
RS485B

6enblit

KOpVMHEBbIN
nnTt

KEenTbIn

3eneHblit

CXEMA HNOJIKJJIIOYEHUA TENUVIOCYETYUKA C OJHUM

MNpubop yueta ¢ |

| MMNYNbCHBIM
BbIXOJ,0M

6enblit
KommyTauuoHHas kopobka s
KopwHessi| I .§
— 23
6enbin _ | Genwin XenTuii | &
KOPVMHEBbIN KOpWHHEBbIA
+ +
KEeNTbIn KENTbIA
P1 P1
3eneHbIn P
P2 - |
Npu6op yueTa c
KpacHbI + o
In2 In2 MmNy bCHbI | MMNYbCHBIM |
— L1 8X04, 2 | BbIXO4,0M
[ —|
cepbli .
(‘-leDHpr ) Genbiit 6Genbii
- - - ..
- + KOpVHHEBbIN KOpVMHEBbI g:g
PO30BbIit n 128
NmnynbCHbii (opaHxeBblit) V1 P2 KenTbin KENThI | @
Bxog 1 .
v2| | - T
o Mpu6op yyeta ¢
CUHWI +
In3 In3 MmNy beHbIi MMNYIbCHBIM |

Bxopg 3

BbIXO4,0M
'S A

JATUUKAMMU JABJIEHUA U TPEMA UMITYJIbCHBIMHA BXOJAMMA

Pacxopomep
(BhMMCIUTENL)

G

VCC
P1 Sens1
P2 Sens2

Genbiit

ND

KOpVHHEBbIA

KEeNThIii

3eneHbIn

IN Pulse1
IN Pulse2
IN Pulse3

GND

PO30BbI
(opatbkeBbIit)

KpacHbin

CUHUIA

cepbli
(4epHbIif)

M-

M-

6Genbii

bus
bus

KOPWHHEBBIN

—_——— N —

| Npu6op yuerac |

| UMNYNbCHbIM
| BbIXO40M

Mnynb CHbI
Bxoa 1

KOMMyTaLI,VIOHHaFI KO p06|<a

PO30BbIA i
(opaHxeBblit) V1
+

6Genbiit

KOpVHHEBbIA

KEnTbiii

P1
P2

3eneHbin

KpacHblit

In2

cepblit
(YepHbI)

V2
In3

CUHUIA

Genbiii

s
KOpPWMHEBLI| T
I g
_ | Genewm KenTbiil | @
KOpWHHEBbIA
+
KEeNThlii
P1 o
- l Mpn6op yuetac |
* . | MMMYAbCHbIM |
In2 VIMAyIb CHbI 7 |
(S— Bxoa 2 BbIXOA0M |
6Genbiit Genuiit
+ KOpYHHeBLH KOPVHHEBbI
KEeNThlii KEeNThlii
P2
i | MNpubop yyeTa c |
In3 * MmMnynb CHbi | MMMYAbCHBIM |
- Bxod 3 | Boxodom |

[Oatyuk AaBneHus
B nojarowmin
Tpybonposog

il GND
Yelo
ouT

N =

OaTyuk AaBneHus
B o6paTHbIA
Tpy6onposoa

GND
VCC
ouT

N =

[atyvk gaBnexus
B nogatowmmn
Tpy6onposoa

1 GND
1 vce
2 ouT

[Natyvk naBnexus
B O6paTHbIit
Tpy6onpoBsop

GND
VCC
ouT

PACXOJJOMEPOM, HWHTEP®EWCOM M-Bus,
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HpO,HOJ'DKCHI/Ie MPUIIOKCHUSA b

CXEMA NOJAKIIOYEHHUA  OBHEAOMOBOI'O TEIUVIOCHETYUKA 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
" TpybonpoBoa,
P2 Sens2 senenel Genbli | GND
posoebi KommMyTauuoHHanA Kopobka = =
IN Pulse |(oparxessii) ] yTay po KOPUYHEBbIN ?g 1 VES
IN Pulse2 Kpachoih Genwiii [ | [ _ | Genbi KenTbiil % 3 2 ouT
IN Pulse3 CMHW?VI KOPUYHEBbIA + o kopwiHesowt @ (0
cepblif
GND [epHbi) KEnThli KENTbIA I Mpubop yuera c l
o P1| |P1 | umnyabcHbiM
enbii .
GND 3eneHbli P2 _ | BbIXOA,0M
KOPUYHEBbINA {pacxomomep Vs l
+U nut KpacHbIii + MmnynbcHbI i | 04 cxem 9, 10 |
KenToiil E E BXOA 2 | rpunomenms 1) TlaTuvK AaBnenna
RS485 A _ — = = l B 06paTHbIiA
RS485 B 3eneHblii ceputt o . TpyBonposog,
(veprbit) [ _ B enblii enblii 1 GND
Genbufl _ " KOPUYHEBDIA KOPMYHEBbIIA ; 1- vee
po30BbIA N M
PachﬂoMep 2 Qlwl V1 P2 KENTbIK KENTbIK 2 OUT
OUT Pulse [fePeeen P V2| | - | Mpubop yuerac |
GND |5 l CHRUE |13 In3l—" VIMI'IyJ'IbC:bII?I | umnynbcHbim |
R B R BXOA, | BbIXOA,0M |
CXEMA TIIOAKJIKYEHHUSA OBIIEIOMOBOI'O TEINIOCHETYUKA ~C JBYMA PACXOJOMEPAMMU,
HUHTEP®EUCOM M-Bus, JATYNKAMMU JABJEHUSA U IBYMSA UMITYJIbCHBIMHU BXOJAMHA
Pacxopomep 1
(BblYMCONTEND) . Jatunk gaBneHna
GND Genbiit B nogaoLnit
. TpybonpoBoa,
VCC KOPUYHEBbI Senii ‘
wenTsi KommyTaumoHHas kopabka , = GND
P1 Sens1 KOpUYHEBbIN
P2 Sens2 senesn Genbiii [ | [ | Genbiil KenTblil 1 vee
po3oBbIii . . B ) . 2 ouT
IN Pulse1 (opatbkesbiit) KOPUYHEBbIN + + KOPUYHEBbIN I_n_ 6_ -
i , , pubop yueTa ¢
IN Pulse2 KPaCHy""" KENThINA P1 P1 JKENThIA MMy CHBIM |
IN Pulse3 Z:::,: senerbiit | 5oy > : ( BbIXO,ﬂ.OMV |
o acxogomep Vs
GND [Hueptbit) | KpacHbIi n2 2 + MmnyrbeHbIi | :M cxpéM 9'p10 |
Genblii L n BXOA 2 npunoKeHHs ) | TlaTanK paBnequs
M-bus . B oBpaTHbIit
KOPUYHEBbII o Tpybonposog,
M-bus (qec;’l:;v; § ] Genbili Genblit GND
Genbilii KopuyHeBbiit KOPUUHEBbIV ) i
g S vee
POSOBbIIA . .
Pacxomomep 2 opatesbii) |\ /4 P2 KENThIiA KENThIiA ouT
OUT Pulse [<2teeet || - | Tipubop yueta c |
GND Genbli ol || 3 In3 + VIMI'IyJ'IbC:bIVI | wmnyabcHbiM |
L = BX0A |  BbiXOAOM |
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[Ipunoxenue B

TPEBOBAHMUA K JJIMHE IPAMBIX YYACTKOB TEIIJNIOCYETUYHUKA

Mepexon Ana MyTOBOro COeANHEHNS

Mepexog anga gpnaHuesoro
coeMHeHUs!

OTBO/A, KONEHOo

[psizeBuK, QUNBLTP

|
|
[

4 t
Tepmonpeobpasoarenb Sg % Q

Perynupytowwimi knanaH,
3aBW>Ka, OVUCKOBLIA 3aTBOP

M3rn6 B ABYX NIOCKOCTAX

- WU TS

e A B -

210DN




IIpunoxenue I

CXEMBI Y3JI0OB YUYETA U ®OPMYJIbI PACYETA TEILIOBOM SHEPTUH

Tun Cxema

Onucanune

dopmyiia pacyera TeII0BOH
JHEPrum

t1 P1 I V1

I

3akpeiTas cucteMa
TEIUIOCHA0KEHHS C PACX0IOMEPOM
B ITOJIAIOMIEM TPYOOIIPOBOIE

Q=Mi(hi-h2)

Lﬁ,‘ﬂm

02 >

t1 P1 V1
-

gl

3akpeiTas cucteMa
TEIUTOCHA0XKEHHS C PACX0I0OMEPOM
B 00paTHOM TpyOOTIPOBO/IC

Q=Mi(hz-h1)

04 - —

TynukoBas cucTeMa Topsidero
BOJOCHA0KEHHUS

Q=M1(hi-hx)

05

3aKpBITaH CHUCTEMA
TEIIOCHAOKEHUS C JABYMSL
pacxoagomMepamMu

Q=Mi(hi-h2)

06

OTKpI)ITaH cucTeMa
TEIIOCHAOKEHUS C JABYMsI
pacxogomMepamMu

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

07

OTKpI)ITaH CcucreMa
TEIIOCHAOXKEHUS C JABYMSL
pacxogomMepamMu

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

08

OTKpBITast CHCTEMA TOPSIETO
BOJIOCHA0KEHHU S

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

09

3akpeiTas cucTeMa
TEIUIOCHA0KEHHUSI C IBYMSI
pacxofioMepamMu U pacxo0MepoOM B
TPYOOIIPOBO/IE TTOITUTKU

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

10

[vs
s

OTKpbITas cucTemMa
TEIUIOCHA0KEHHUSI C IBYMSI
pacxogoMepamMu U pacxo0MepoM B
TpyOOIIPOBOIE TTOIMUTKH

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

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

BEIYHCIUTENS V1.

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

t1, t» - Temmeparypa rerionocurens, °C.

tx - TeMIeparypa XoaoaH0i Bogsl, °C.

hi, hy - ynensHas saTansmms remonocurerst, Kkan/kr. hi=h(t;), ho=h(t).
p1, P2 - AaBieHue TemaoHocutens, MITa.

V, V1, V2 - 00b€M TEIIOHOCHTENS, M

IMapamerp hx 3amaercs npennpustueM-u3roroButreneM (tx = 5 °C mo yMmMon4aHMIO), 11O 3aKa3y BO3MOXHBI JApYrHe 3HAUCHUSL
[Mapametp tx moctymen mis mpocMoTpa yepes3 mporpamMmy TestAll (cepBucHas mporpaMma JOCTyIHa Ha caidTe www.pulsarm.ru) u

3allMIICH OT 3aIIMCH.
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Ipunoxenue J|

ONMCAHUE HEINITATHBIX CUTYAITAA

Pacuer
IMapamerp Onucanne IIpumeuanne
HEPrum
Battery Ommbka 6aTapen BeJeTcA [Ipenynpexnenue
He Bepercs
Eeprom Ommbka naMsaTH BeJETCA A
3aIUCh apXHUBOB
[IpenynpexaeHue o
RamlInit COpoc koHTpoJUIepa BEJETCS nepesarpyske
pudopa
Ipenynpexnenue o
Mepexozie Ha
XtalLf Ommbka 9acoBOro KBapia BeJeTCA PEXOIE H
BHYTPEHHHI
TaKTOBBII T€HEPaToOp
DyHKUMOHAIBHBIH
TemperatureChl Ommbka nepBoro TepMonpeodpa3oBaTeIs HE BEIETCs Y HOTKaB
DyHKUMOHATBHBIH
TemperatureCh2 Ommbka BTOPOro TepMoIpeodpazoBaTesis HE BEIETCs Y uOTKaB
TemperatureDelta | OmmOxka nepenajna TeMneparypsl HE BEJETCS
ReverseFlow OOpaTHBII OTOK HE BEIETCs
. Texymwmii pacxo1 IepBOro pacxoAoMepa MEHbIIE
MinVolFlow I ALTIEp p JIOMEP BEJIETCA
MUHHMAJIBHOTO
Texymwmil pacxo/1 IepBOro pacxoaoMepa BhILIE
MaxVolFlow YA b ATIEp p AOMEP BEJIETCS
MaKCHMaJIbHOTO
TemperatureDelta2 | TemmepaTypHBIi iepena] MEHbIIE JO0TOBOPHON HE BEJETCS
MassBalance Ommbka OanaHca Macc HE BEeIeTCs
EnergyBalance Ommbka OanaHca SHEPTUU BEJETCA
. Texymmii pacxo epBOro pacxoA0Mepa MEHbIIE
MinVolFlow2 I ALTIED P JoMEp BeJIETCA
MUHHMAaJIBHOTO
Texymmii pacxox BTOPOro pacXoJOMepPa BhIILIE
MaxVolFlow2 YU p GRS LRI HOMED BEJETCA
MaKCHMaJIbHOTO
NoWater Her rennonocurens HE BEJETCA

IIpunoxenue E

INVIOMBUPOBAHME TEIVIOCHETYNKOB

1 - TI0MOBI ¢ HAHECEHHBIM 3HAKOM TIOBEPKH.
2 - TInoMOBI KOHTPONIHPYIOIIEH OpraHNU3aLHN.



Ipunoxenne K

JAUATPAMMBI IOTEPU JABJIEHUSA
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