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[acIopTOM.

1 HA3HAYEHHWE

Tennocuetunkn «Ilymbcap» Y, V]I (manee — TeruiocyeT4nKH) MperHa3HAYEHBI Uil pabOTHl B 3aKPHITBIX M OTKPBITHIX
CHCTEMax OTOIUICHUS MO0 XOJOAOCHAOXKEHHs (B KauecTBE CUETYMKA XOJoja). TeriocyeTdnkd MOTYT HCIIONB30BAThCS IS
M3MEpEeHHs TeIuIa B TYIIMKOBOI CHCTEME TOpSYero BOJOCHAOKEHNUS, KaK CUETIMKH ropsideld BOJIbI, ONpeIeIIsIome 00beM BOIbI,
TEeMIIepaTypa KOTOPOH BBIIIE 33JaHHOTO 3HAUYCHHUS, a TAKXKE B KAUeCTBE CUETIMKA 0OBEMa XOJIOAHOM U TOpSUEH BOJIBI.

KoHCTpyKTHBHO TEIIOCYETYMKH MTPEACTABIISIOT COOOH €AMHBIN TETIIOCUETYHK U COCTOAT H3:

- OJHOTO WJIU JIBYX YJIBTPa3BYKOBBIX PAacX0JJOMEPOB;

- KOMIUJIEKTa TepMonpeoOpa3oBaTeseii CONpOTHBICHHS;

- OJHOTO WM [BYX JaTYAKOB M3OBITOYHOTO JaBieHust (Momudukanus YJ[ COACpKUT [aTunKy JaBJICHHUS,
MouduKaysa Y He COJACP)KUT JaTINKH JIaBJICHU);

- BBIYHMCIIUTENS.

[MpuHIMD nedcTBUS TEIIOCYETYNKA COCTOUT B 00pabOTKE BBIYMCINTENEM HM3MEPUTEIBHBIX CUTHAJIOB, IOCTYIAIOMINX OT
pacxonomepa(oB), JATYMKOB TEMIIEPATYpbl, JaTdWKa (JaTYMKOB) M3OBITOUYHOTO IABJICHHS, BBHIYMCICHUS M OTOOpa)XCHHS Ha
WHAMKATOPHOM YCTPOMCTBE BBIUMCIMTENS (Jajiee — MHANKATOPHOE YCTPOMCTBO) pe3yIbTaTOB N3MEPEHUH:

- KOJIMYECTBa TEIUIOBOU sHepruy, ['ka;

- KOJIMYECTBAa 3HEPTUH OXJNaxaeHus, [ 'ka;

- TEIUIOBOM MOIIHOCTH, I 'Kajn/J;

- 00BEMHOTO PACcX0/a TEMIOHOCUTENS B TIOIAFOIIEM H/WUK 00paTHOM Tpy6onpoBoaax, M>/d;

- 00beMa TEIOHOCUTEITS B MOJAIOIIEM H/UT OOPATHOM TPYOONpPOBOax, M>;

- o0beMa TEeIUIOHOCUTENS, W3MEPEHHOI'O pAacXoJ0MepaMH, IIOAKIIOUYCHHBIMH K JIOIMOJHHUTEIBHBIM HMITYJIECHBIM
BXOJaM, M>;

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

- Macchl TeIIoHocuTe sl TpyOonpoBoaa moanuTku (Ms), T;

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

- Pa3HOCTH TEMIIEpaTyp TEIUIOHOCUTENSI B IIOAAIOIIEM U 00paTHOM TpyOorpoBoaax, °C;

- M30BITOYHOTO JaBJICHNUS TEINIOHOCUTEIIS B ITOJAIONIEM B 0OpaTHOM TpyOonposoaax, MIla;

- JaThl ¥ BPEMEHU;

- BpEMEHHU HapaOOTKH, Y.

TennocueTynk MMeEET SHEPrOHE3aBHCHUMYIO IaMATh, B KOTOPOH PETHCTPUPYIOTCS 3HAUYEHHS TEIUIOBOM SHEPruM |
napameTpbl TeIIoNoTpedIeH s (CpeiHIEe TeMIlepaTyphl 32 MHTEpBaJI BPEMEHH, 00BEM TETJIOHOCHUTEIIS 32 MHTEPBaJl BPEMEHH,
BpeMsi pabOThl B LITATHOM M HEIITATHOM DPEXHMax, JABJICHHE 33 MHTEPBaJ BPEMEHH, Macca TEIUIOHOCHUTENS 3a MHTEPBaj
Bpemenn). ['mybuna apxusa 60 mecsues, 184 cytok n 1488 vacos. Ilo mpoTokony M-Bus BO3MOXHO CUMTBIBAaHHE MECSIYHOTO
apxuBa IiyOnHON 24 3amucu. B sHeproHe3aBuCHMON HaMATH COXpaHsETCS >KypHasl COOBITHH, coaepkaliuid nHpopManuio oo
omnOKaxX, BO3HHMKAIONIMX B Hpouecce padoTel, W 00 H3MEHEHHWH HACTPOCUYHBIX IapaMeTpoB. B KypHaie coObITHii
perucTpupyeTcsi BpeMsi Hadaja HEINTAaTHOM CHUTYalldd, BpeMs OKOHYAaHUS HEIUTATHOM CHUTyallun W BpeMs H3MEHEHHs
HACTPOCHHBIX IapamMeTpoB. J{JIsi mpocMoTpa >KypHada coOBITMH Mcnonbdyercs crenuaimsupoBanHoe [10. Perumcrpupyrorcs
CIIeyIOIe BHUIBl HEINTATHBIX CHUTYyal[Mid: pa3psa Oaraped, pasHHIA TeMIEparyp IIOAAIOIIEro W oOpaTHOro TpyOompoBoja
MEHbIIIe MUHUMaIBbHOH (3 °C*, pacueT 3HEpPrHMH B 3TOT MOMEHT IIpeKpaInaeTcsi), 00beMHBIH pacxo] MEHbIIe MUHUMAILHOTO
pacxona (qi), oObeMHBIN pacxox OoJblIe MpeaeabHOro pacxozia (gs), OTCYTCTBHE BOIBI B pacxojomepe. Peructp ommOok
©)KEYacCHO 3alMChIBACTCS B SHEPTOHE3aBUCUMYIO MaMATh. [IJ1s Kax 10l OMMOKKM B PETHCTPE ONpPEAEICH COOTBETCTBYIOMIMIT OUT.
Ecin B TeueHne yaca BO3HHMKaJa Kakas-IMOO OmMOKa, B 3aIIMCHIBAEMOM perucTpe OyJIeT YCTaHOBJIEH COOTBETCTBYIOIIMM OWT.
OnucaHue HEIITATHBIX CUTYaLUH B IpUIoxkeHuu [

THIBI TETIIOCYETYNKOB, CXEMBI Y3JI0B yueTa H (hOPMYJIbI pacyeTa SHepTUH MIPUBEACHBI B IPIIIOKEHNH [
KondurypupoBanne Tuna TEIUIOCYETYMKA OCYIIECTBISICTCS Ha NpeAnpUSATHH u3rotoutene. llepekondurypuposanue B
YCIIOBUSIX SKCIUTyaTalli¥ BO3MOXHO, HO ITOCJIE BCKPBITHS IUIOMOBI BBIMHCIUTENS] W YCTAHOBKH IEPEMBIUKH, pa3peliaroniei
3anuch mapameTpoB. KoH(uUryprupoBaHue OCyIIECTBISIETCS C MCIIOJB30BaHHEM crenuanusuposaHHoro 10 udepe3 unTepdetic
RS-485 m6o UART (pa3beM pacroioskeH BHYTPH KOPITyCa BEIYUCINTENS).

B MommduKkanyuy TemocueTynKa ¢ OJHAM PAcX0JOMEpPOM IIpeodpa3oBaTeNb pacxo/a YCTaHABIMBACTCS B MPSIMOM HIIH
o0paTHOM TpyOONpOBOJIE, MECTO YCTaHOBKM OrOBAapHBAcTCs NpH 3akaze. B MoauduKanusx TEIUIOCUETIYMKOB C JBYMS
pacxonomMepamu, Ipeodpa3oBaTeib, COBMELICHHBINA C BEIUMCIUTENIEM, YCTAHABIMBACTCS B ITOIAIOIINNA TPyOOIIPOBOI.

TennocueTunky MOCTAaBISAIOTCS Kak Oe3 MHTepdencoB, Tak U ¢ uHTepdelicamu: RS-485, M-Bus, UMIyJIbCHBIA BBIXOZ,
panuokanan (IoT, LoRa). Beibop unrepdeiica ocymecTsisieTcs npH 3axkase npuoopa.

Tennocuetunku coorBercTBYIOT TpeboBanusm TP TC 020/2011. exmapamust o coorserctBum: EADC N RU JI-
RU.PA01.B.34306/21 ot 06.09.21r, mpuasta OOO HIII « TEIJIOBOAOXPAH» (390027, r.Ps3ans, yn.Hosas, 1.51B, marepa
K, mexx.mom. H2).

* T1o 3aka3y BO3MOKHBI JPYTHE 3HAUCHUS.



2 TEXHAYECKHUE U METPOJIOTHYECKUE XAPAKTEPUCTUKH

Tabmmna 2
HammeHoBaHue mapamerpa 3HaueHHE mapameTpa

Juamerp ycnoBHoro mpoxona, Jly, MM 15 20 25 32 40 50 65
MuHHUMAaJIBHBIH 00BEMHBIN PAcXo, qi, M>/4 0,012 1 0,015 | 0,025 | 0,035 | 0,060 | 0,060 | 0,100 | 0,150 | 0,350 | 0,250 | 0,5
MakcHMaJIbHBIH 00bEMHBIH PacXo, qp, M/ 0,6 1,5 2,5 3,5 6 6 10 15 35 25 50
IIpenenbHblii 06bEMHBIN PACXO, s, M>/4 1,2 3,5 6 7 12 15 20 30 70 50 100
ITopor 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 cuetunka*, r, He Ooiee 885 965 965 995 | 1510 7100 9300

[Iponomkerne TabIAIIE 2

HanmenoBanue mapamerpa 3HaueHne 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 00eMHBIH pacxo, qp, M3/4 40 80 60 120 100 | 200 | 150 | 300 | 500
ITpenenbHbIil 00BEMHBIN PACXO, gs, M>/4 80 160 120 | 240 | 200 | 400 | 300 | 600 | 1000
ITopor YyBCTBUTENBHOCTH, M>/4 0,08 | 0,1 0,15 ] 0,2 0,24 | 0,28 0,3 | 0,35 | 0,35
Macca cuetunka*, kr, He Oojee 11,5 13,6 18,5 28,2 37,5
* TonbKO JUIS TEINIOCYETINKOB C OTHUM PacXo0MepoM
Tabmuma 3

HanmenoBanne mapamerpa 3HaueHne mapaMerpa
[penens! momyckaeMoif OTHOCUTEIBHON ITOTPEITHOCTH U3MEPEHUH KOJIMYECTBA SHEPTUH (TETIIOBOH
MoOIIHOCTH), % (344 Atmin/At+0,02-qp/q)
Ipenensr nomyckaeMol OTHOCHTENBHOM MOTPENIHOCTH M3MEpEeHMil 00beMHOro pacxona (00bema)
TETUIOHOCHTEIS, %o +(2+0,02-qp/q), HO HE Gomee +5
Jlnana3on u3mepeHuit teMneparypst, °C ot 1 mo 105 mmm ot 1 o 150
Ipenmens! formyckaeMoii aOCOMIOTHON TOTPEITHOCTH U3MepeHni TeMneparypel, °C (0,640,004 -t)
Jlmana3oH u3MepeHnii pa3HoCcTH Temmeparyp, At, °C ot 3 mo 104 wm ot 3 o 149
[penmens! fommyckaeMoii OTHOCHTEIBHOM IMOrPEITHOCTH KOMIUIEKTA JaTIHKOB TEMIEPATYPsL, % 1(0,5+3 Atmin/At)
[pemens! fomyckaeMoi OTHOCHTEIBHOH MOrPENIHOCTH BBIYUCIHTENS, %o 1(0,5+Atmin/At)
[pemens! fommyckaeMoi OTHOCUTEIBHOH ITOTPEITHOCTH M3MEPEHUH TEKYIIEro BpeMeHH, Yo 0,05
MaxkcumanbHOe pabouee mainenne, MIla 1,6
Jlnana3oH n3MepeHust n30bITouHoro aAasaeHus ™, Mlla ot 010 1,6 (1o 3axasy usroTanmmBaiorca

pazmaHble uenonHers ot 0 10 2,5)

[penmens! fomyckaeMoi OTHOCHTEIBHOHN ITOTPEITHOCTH M3MEPEHUH N30BITOYHOTO qaBIeHuI™, % 12
Pabourne ycnoBus 3KCIUTyaTaIHN:
- IMamna30H TeMIIepaTypbl OKPYKAaIOIIero Bo3ayxa, °C ot +5 mo +50
- IMana30H OTHOCUTEIIFHOM BIIAKHOCTH BO3.yXa, %o ot 20 mo 95
- IMana3oH arMoc(epHoro pasienue, klla ot 61 1o 106,7
Knacc 3amurst mo 'OCT 14254 IP65
CpenHuii CpoK ciyKOBL, JIET, HE MEHEE, 12
JlinHa IpHUCOe TMHUTENBHBIX Kabenel TepMorpeoOpas3oBareneii, MM
(o 3aKa3y BO3MOKHBI APyrue 3HaUeHHUs) 1500
JlmHa IprCcoeTMHUTENBHEIX Kabeneil narepdeticos, MM
(o 3aKa3y BO3MOKHBI APyrue 3HaUeHHs) 1000
Hampsikenue a1nemMeHnTa nuTaHusi HIOCTOSIHHOTO ToKa, B 3,610,1
Cpok ciry>k0bI DIIeMEHTa UTAHWs, JICT, He MeHee 6
XapaKkTepUCTUKH PaAUOMOTYJIS:
- monoca pabouux gactor, MI't o1 433,075 no 434,479 (ot 868,7 o 869,2)
- BBIXOZIHAsI MOIITHOCTH, MBT, He Gonee 10 (25)
- KOJIMYECTBO MTOCBUIOK PAAUOMOMYJIS B CYTKH 2
[MapameTpsl coenuHeHHs HHTEp(Eiica: RS-485 M-Bus
CKOpOCTB 9600 2400
Cror OuTHI 1 1
YerHocTh None Even
Burst 8 8
CereBoii ajpec Coors.3aB0j1. Ne 1
KonndecTBO JOMOTHUTEIBHBIX CUCTHBIX BXOJIOB (MCIOJIHEHHE MO 3aKa3Y) 2/3/4
KomaecTBO HMITyIbCHBIX BEIXOJIOB (MCIOJIHEHHE 110 3aKa3Y) 1
Hanpspxenue mutanus uaTepdeiica RS-485%*, B 9...30
Tok norpebnenus ot BHemHero ucroynnka RS-485/M-Bus, MA e Gonee 10
MaxkcumanbHoe 3HaueHne dHeprum, ['kan 9999,9999
MaxkcuManpHOE 3HAUCHHE 00hEMa TEIIOHOCUTENS, M> 99999,999
[loporu nepenonHeHys 10 UMIYIbCHBIM BXO1aM 100000000,0
JUTNTEIEHOCT MMITyJIhCa MMITYJIbCHOTO BBIXO/Ia, MCEK (110 3aKa3y BO3MOKHbI ApPyrue 3HaUeHHs) 125
Bec nmmynbca, 'kan (1o 3aka3y BO3MOKHBI Apyrue 3HAUeHHs ) 0,001
MakcHuManbHbIH KOMMYTHPYEMBIH TOK HMITyJIbCHOTO BBIXOJA, MA 50
MakcnumanbHOe KOMMYTHPYEMOE HalpsDKEHHUE MMITYJILCHOTO BBIX0/a, B 24

* Toupko Jurst TerocueTankoB Moudukanmii «Ilymscapy V1.

**B ncronmHernn ¢ naTepdericom RS-485 nmuranne ocyIecTBIsIeTCs 3a CYET HCTOYHMKA HHTep(erica, BCTPOCHHBIHN AIEMEHT IUTAHMS HE UCTIONB3YETCS




3 COCTAB U3JEJIUA
KoMmrieKkT mocTaBky TerIocueTyrKa ONpeessieTcs Py 3aKa3e U3 cocTaBa, yKa3aHHOTO B Tabiuie 4:

Tabmna 4
HaumenoBanue Konuuectso
Tennocuetunk «llymbcap» Momudukaryum Y (Y1) 1
PyKOBOACTBO 110 3KCILTyaTalUU 1
I'mip3a 1 MOHTaXKa TepMornpeodpazoBarens (uist Jly25 u Bblme) 1
KopoOka KoMMyTaIrioHHas (B 3aBUCUMOCTH OT UCIIOJTHEHHS]) 1
KoMIuiekT npucoeuHuTene JaTyHHbIX CornacHo 3aka3y
KoMIuIeKkT npucoeuHuTeNe Mo NpUBapKy CornacHo 3aka3y
[TapoBoii kpaH ayst MOHTaxa TepMonpeodpaszosaress (Jyl5, [1y20) CornacHo 3aka3y
KoMIIeKkT npokia 1ok pe3nHoBbIX s (hiranneB (quist JlyS0 u Beimie) 1

4 ONMCAHUE WHTEP®ENCA ITOJIb3OBATEJISA

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

4.2 OnucaHue MEHIO MPUBEAEHO B ImpuioxkeHuu K.

[Ipn HaxaTHW Ha KHOIIKY, PAacIOJIOKCHHYIO Ha IepeiHel IaHeld, NPOUCXOMUT IUKIMYECKOEe MEPEKIIOYeHHE MEXKITY
PEeXKUMaMH WHIMKALIAH.

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

Ha unaukaTope MOryT 0TOOpaXkaThCs CICAYIONIHe BUIBI OIIMOO0K (00 ONIMOKE CUTHATIHM3UPYET 3HAYOKA):

- paspsbkeHa Oartapesi: HanpspkeHne Hike 2,9B (Muraer 3Haqok O6atapew il);

- pasHMIIA TEMIlepaTyp IOJAIONIEro M OOpaTHOrO TepMorpeoOpa3oBaTeseli MMeeT 3HAaUeHHE HIDKE MHHUMAIBHO
JIOIYCTUMOTO (MHTAIOT 3HAYKH 000MX TepMoIpeoOpa3oBaTeseil);

- omr0OKa SHEProHe3aBUCUMON MaMsTH (MUTaeT 3HaY0KR);

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

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

- neucnpasHocTs ALIT (BMecTo Temnepatypsl BeIBOAUTCS 3HaueHne - 888,00).

- pacxol MeHee MHHIUMAIIBHOTO, JTHOO0 (0Jiee MAaKCUMAIBHOTO (00 OIIMOKe CHTHAM3UPYET TOIBKO 3HAYOK A).

5 YKA3AHHUE MEP BE30OITACHOCTH
Ilo creneHu 3amUTEI OT NOPAXKEHUS IIEKTPUUECKUM TOKOM TernocueTuuk otHocuTes K kinacey 1l mo 'OCT 12.2.007.0.

NPEAYINPEXJIEHUE

o [Tpu HenayIexamem odpalleH! ¢ IUTHEBON OaTapeeil BOZHUKAET OIMacHOCTb B3PhIBA.

o Barapewn 3ampemniaeTcs: 3apspkaTh; BCKPBIBAaTh; 3aMbIKaTh HAKOPOTKO; IEPEITyTHIBATh ITOJIOCA; HAIPEBATh CBHIIIE
100 °C; moaBeprath BO3/ICHCTBHIO MIPSMBIX CONHEYHBIX JTyUYEH.

o Ha Gatapesix He HOJKHA KOHJICHCHPOBATHCS Biara.

o [Tpn HEOOXOAMMOCTH TPAHCIIOPTUPOBKH CJIEAYET COOJIOAATH MPEINHCaHus 10 0OPAIIEHHIO C OIIACHBIMU I'Py3aMH
JUIS COOTBETCTBYIOIIETO BUAA TpaHCIopTa (00s3aTeIbHast MapKHPOBKa).

o Vcnionp30oBaHHBIE JTUTHEBBIE OaTaApEN OTHOCATCS K CIICIIMATIBHOMY BHIY OTXO/IOB.

6 HOATI'OTOBKA K UCITOJIb30BAHUIO, PASMEIIIEHUE, MOHTAK

6.1  TlogroroBka M3AenHs K yCTAaHOBKE HA MECTE DKCILTyaTallUU

Ilepen ycTaHOBKOH TENIOCYETUNKA IPOBEPHTE €0 KOMIUIEKTHOCTh B COOTBETCTBUU C IACIIOPTOM. BhIoHNTE BHEIHUN
OCMOTp C IEJIBIO BRISBICHHUS MEXaHWYECKUX MTOBPEXACHHUH Kopiryca mpubopa. Ecim nprbop Haxoauiicst B yCIOBHSX, OTIIMYHBIX
OT YCJIOBHH 9KCILTyaTallly, TO ITepe]l BBOJIOM B SKCILTyaTallio HEOOXOMMO BBIIEP)KATh €r0 B YKa3aHHBIX yCIOBUSIX HE MeHee 2 4.

BHUMAHMUE! I1pu oOHapy»eHNH HENCIPAaBHOCTH TETJIOCUETYMKA HKCILTyaTanus npruoopa 3anpemieHal

6.2  Pa3memeHue

ITpu BEIOOpE MecTa ISl YCTAHOBKU PYKOBOJICTBOBATHCS CIIEAYIOINME KPHUTEPHUSIMU:

- HE CIIeAyeT yCTaHAaBIUBATh TEIIOCUETUNK B MECTAX, 1€ BO3SMOXKHO IIPUCYTCTBUE MbUIM HIIM ArPECCUBHBIX I'a30B;

- HE CJIeyeT pacrioyiaraTb BOJIM3HM MOIIHBIX HCTOYHUKOB 3JIEKTPOMArHUTHBIX M TETJIOBBIX M3JIyUCHNUH;

- HE CJIeJyeT pacrioyiaraTb B MECTax, OABEPKEHHBIX TPSICKe, BUOpAIMU UM BO3JICHCTBHIO BOIBI;

- CJIelyeT yUUTHIBATh JUTMHY KaOesel CBSI3H ¢ BHEIIHIMH YCTPOHCTBAMH 1 HAIMYHE CBOOOTHOTO JIOCTYyIA K PaCX0ZIOMeEpYy.

B Mommdukanun TemuocyeTyrKa ¢ OAHUM PAacXOAOMEPOM IPeoOpa3oBaTeslb pacxXoia YCTaHABIMBACTCS B IPSIMOM HIIH
oOpaTHOM TpyOOIPOBOJE, MECTO YCTAHOBKM OTOBApPHUBACTCS NPH 3aKa3e (THII CUETYMKA OTOOpa)kaeTcs Ha WHAWKATOpe B
COOTBETCTBHUH C ITPUJIOKEHHEM [ HACTOSAIIEr0 PYKOBOCTBA).

Bo3moxHO nepekoH(UryprpoBanre nprudopa 10 Havaia KCILTyaTalyy C IOJAI0IEeTo Ha oOpaTHBIN wiu HaoOopoT. [Ipu
3TOM IIepeyCTaHOBKa TEPMOIIPeoOpa3oBaTels B pacXxogoMepe He TpeOyeTcst M He JOITyCKaeTCs.

B Mommdukanusx TENmJOCUETYMKOB C JBYMSI PacxojoMepaMu, IpeoOpa3oBaTeib, COBMEIICHHBI C BBIYHCIUTEIEM,
YCTaHaBIIMBACTCS B IOAIOIINNA TPYOOIIPOBOI.

Iepen ycraHnoBko# pacxonomMepa PeKOMEHIYETCS MPOMBITH TPYOONpPOBO, YTOOBI YAAIUTh U3 HEr0 OKAJIMHY, MECOK U
JIpyTHE TBEPABIC YACTULIBL.

[psivosHelHBIe yUacTKH TPyO JOJDKHBI COOTBETCTBOBATH NMpHUiIoXKeHHIo B 1 nmets [y, paBHeiit ly pacxonomepa. OTKIOHEHNS
BHYTPEHHETO JMaMeTpa TpyO Ha MPsIMBIX yJacTKax JIo U IT0CIIe pacxo/ioMepa He J0JDKHBI NPEBBIATH BEJIMUKH, IPUBEACHHBIX B TA0. 5.

[pssmonmueiinbie yyactku TpyO nomkHb! coorBercTBoBaTh I'OCT 8734 mym T'OCT 8732 n umers [y, paBubiil [y
pacxogomepa. OTKIIOHEHHMS BHYTPEHHETO IHaMeTpa TPyO Ha MNpsMBIX y4dacTKax JI0 M IIOCIE pacxoioMmepa HE JOJDKHBI
MIPEBBIIIATH BEJIMYNH, IPUBEACHHBIX B Ta0II. 5.



Tabmmna 5. Jlormyckaemble OTKIIOHEHHSI BHYTPEHHETO JUaMeTpa TPyOBb! MPSIMOJIMHEHHBIX yYacTKOB

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

QT}{ZZJ@’I’ 15+1,0 | 20£1,5 | 25+1,5 | 3271530 | 4071530 | 50717 30 | 652550 | 80725 g0 [100%25 12012525 120 150%3 13,0 | 20073 100

Komrmiexkr npucoenuanTeNned moJ mpuBapKy obecnednBaeT npsmble yuyactku 5 [y mms terutocuerunkos ylS, [1y20,
Hy25, dy32, dy40.

Iepen pacxonomepamu y15, dy20, dy25, Ay32, [y40 pekomeHayeTcst ycTaHaBIMBAThH (PHIIBTP.

6.3  MonTax

ITpn MoHTaXke pacxoAOMepPOB HEOOXOJUMO COOIIIOIATH CIICAYIONINE YCIIOBHUS:

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

- pacxonomep [1y50-200 momkeH OBITH PAaCIONIOKEH BEPTHUKAJIBHO OTHOCHTENIBHO TPYOBI BO M30€KaHHE CKOITUICHHS
BO3/[yXa B COOTBETCTBHUH C PUC.3;

HEAOMYCTUMOE MONIOKEHNE L0 THMOE TTO/IOKERME

A0ryCcTuMOoE 10/10)KEHne

LOT5C TUMOE TT0/10XERVE

Pucynox 2 Pucynox 3

- HallpaBJICHUE CTPEJIKA Ha KOpPIYyCcEe pacxoJOoMepa JOJDKHO COBMNAJaTh C HAMpaBICHUEM IIOTOKAa BOJABI B
TpyOOIIpOBOIE;

- MIPUCOCTMHUTEIBHEIC MTYIEPHl COSAUHUTH C TPYOOIPOBOIOM, YCTAHOBUTH MPOKIATKH MEXKIY PacXxoJOMEpPOM U
IITYIIepaMH, 3aTIHYTh HAKUIHBIC Talku ¢ MOMeHTOM He Oonee 40 H-m (4 krc M), s KOHTPOJISI MOMEHTA 3aTSHKKH
raifikul IpUMEHATH TuHamMoMeTpraeckuii kirtod o ['OCT 33530-2015 (maHHas peKOMEHAAIWS pacIIpOCTPaHICTCs Ha
pacxonomepsl [y 15-40);

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

- YCTaHOBHUTH PACcXOIOMEp TaK, YTOOBI OH OBLIT BCET A 3aIIOHEH BOIOMH;

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

ITepen BBoioM pacxogomMepa B 3KCILTyaTalMIO POBOISAT CIAEAYIOUINE ONEPALIUN:

- [10CJIE MOHTaXKa pacxoJ0Mepa BOIy MOAABATh B MAarCTpallb MEJIEHHO MPU OTKPBITHIX B HEH BO3AYIIHBIX KJamaHax

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

- MIPOBEPUTH TEPMETUUHOCTD BBIITOJIHEHHBIX COETMHEHUI;

- COEMHEHUSI JOJKHBI BBIIEPKUBATh JaBieHue 1,6 MIla.

! Bo BHOBb BBOJIMMYIO OTOIUTENIBHYIO CHCTEMY (JIOM-HOBOCTPOWMKA), TIOCIIE KAIMUTAIGHOIO PEMOHTA HJTH 3aMEHbBI HEKOTOPO#H YacTu
TpyO pacxomoMep MOKHO YCTAHABIMBATH TOJNBKO TIOCNE IMyCKa CHCTEMBI B SKCIDTYaTAIMIO W TINATENIFHOW ee MpOMBIBKA. Ha mepuon
PEMOHTA OTOIUTEIFHON CETH pacXoAOMEPbI pEKOMEHIYETCsl IEMOHTUPOBATH M BPEMEHHO 3aMEHUTH COOTBETCTBYIOLIEH POCTABKOM.

OmuH TepMoIipeoOpa3oBaTelb YCTAHOBICH B KOPITYC pacxoioMepa M OIUIoMOMpoBaH. Bropoii TepmorpeoOpa3oBaTeis
YCTaHABIMBACTCS B TPYyOOIPOBOJ, IMPOTUBOIIOJIOXKHBEIL TOMY, B KOTOPOM YCTAaHOBJIICH PacXoiOMep, MEPICHIUKYIIPHO K OCH
TpyOOIpPOBO/Ia, MOCIE pacxojoMepa (€CM B COCTaB TEIUIOCUCTIMKA BXOIWT JBAa pacxomomepa). JJaHHBIA TepMoIipeoOpa3oBaTeb
TTOJJIC)KUT TUIOMOMPOBKE TOCIIE YCTAHOBKU. MOMEHT 3aTsDKKH IITyTiepa TepMorpeodpazosarens 1,6 H-m (0,16 kre-M) (st KOHTpOIs
MOMEHTa 3aTSHKKA TPUMEHATh auHamoMerprdeckuii kmod o ['OCT 33530-2015). Pasmep TepmonpeoOpas3oBateneii W THIIB3,
BXOJIAIIMX B KOMIUICKT ITOCTABKH, 0OCCIICUNBACT ITOJIOKEHUE TEPMOIYBCTBUTEITEHOTO 3JIEMEHTa B TpyOe Ha Tiryouny (0,2-0,8)D.

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

[Tpu MOHTaXe AATIYNKOB JABICHUS HEOOXOIUMO COOIIOIATh CICAYIONIAE YCIOBHUS:

- B COCIMHUTEIBHOW JIMHUM OT MECTa OTOOpa NAaBJICHUS K JATUYUKY CIIEAYeT YCTAHOBHUTH TPEXXOIOBOH KpaH IS
coemMHEHUS Jatunka ¢ atMocgepoil. [lepen mpucoeqMHEeHHEM K MATYNKY COCTUHHUTEIBHBIC JTHHUU JODKHBI OBITh TIATEIHHO
MIPOJYTHI Il YMCHBIIICHUST BO3MOXXHOCTH 3aTrPsA3HEHUS KaAMEPhl H3MEPHUTEIBHOTO OJIOKA TATINKA,;

- PEKOMEHyeTCsl yCTaHABIMBATh JATUMK IOJ YIJIOM BHU3 JUISl 3allUTHl OT THAPOYJApOB, BO3HHUKAIOIMX MpU
3aIOJIHEHUH TPYOOIIPOBOIOB, U IPEIOTBPAIICHUS CKOIJICHHUS BO3/IyXa B MECTAX IMOACOCIMHECHUS JaTIMKa K TPyOOIPOBOY;

- HE YCTaHABIMBATh NATYNK BEPTHUKAIHGHO B 3aKPBITHIA INAPOBOW KpaH, HAMOJHCHHBIH BOIOH, BO M30ekaHUE
pa3pyIieHus MEMOpaHBL;

- B Clly4ae MPEBBILIEHUS TeMIepaTypbl uamMepseMoit xuakoctd 3HayeHust 130 °C nepea 1aTUMKOM PEKOMEHAYETCS
yCTaHaBJIUBATh PaaUaATOP.

KoMmMyTanusi mpoBOJOB, COECIUHSIIOIIMX OATYUK HABJICHUS W BBIYUCIUTENb, OCYIIECTBISETCS C MCIOIb30BAaHUEM
KOMMYTAIIMOHHON KOPOOKH, BXOAIIEH B KOMIUICKT IIOCTABKH.



Jl1st MCKITIOYeHUsT HECaHKIIMOHWPOBAHHOM 3aMCHBI JATYMKOB JABICHUS W PacXofoMepa KOMMYTAIMOHHAS KOpPOOKa
TTO/ITICKUT TNIOMOUPOBKE.

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

7 TEXHUYECKOE OBCJIYKNUBAHUE

Jns  Oe3omacHOi dKCIUTyaTallMd  HEOOXOJMMO OCYHICCTBISATH TEXHHYECKOE OOCIY)KHBaHHE, KOTOPOE JOJDKHO
MPOBOJUTHCS JIMIAMH, U3YYHUBIIMMH HACTOSIICE PYKOBOCTBO MO SKCILTyaTalliH.

TexHUYeCKOe 00CITyKUBAHUE COCTOUT H3:

1) MEPHOIMYECKOTO TEXHUIECKOTO 00CITYKUBAHUS B MIPOLIECCE IKCILTYaTaIHH;

2) TEXHHYECKOT0 00CITY)KHBaHUS Mepe]l IPOBEACHUEM IOBEPKU.

[Mepuomuyeckoe 0OCTy)KMBaHWE 3aKIIOYACTCS B OCMOTpPE BHEINHErO BHAA TEIUIOCYCTYMKA, B CHATHH H CBEpKE
W3MEpUTEIbHOI HH(OpPMaLUK, TOJBOAKE BHYTPSCHHUX YaCOB, B YCTPAHCHUH IIPHYHH, BBI3bIBAIOLIMX OIIMOKH B paboTe.

OcMOTp peKOMEHAyeTCs NMPOBOAWTH He peke 1 pasa B 6 MecsleB, NPH 3TOM MPOBEPACTCS HANCKHOCTh KPEILICHHS
npudopa Ha MECTe IKCILTYaTALMH, COCTOSTHUAE KaOCIbHBIX JIMHUN U COXPaHHOCTH IIOMO.

CHstue uH(MOpPMALUK CIEIYeT IPOBOIUTH C HCIOJIB30BAHUEM MTEPCOHAITEHOTO KOMITBIOTEpa Yepe3 HHTepdeiic.

OOcnyxuBaHUE Tiepel MOBEPKOW 3aKIIIOYaeTcs B 3aMEHe JIMTHEBOH Oarapen. 3aMeHa OaTaped OCYLICCTBISCTCS B
YCIIOBHSIX CEPBUCHOTO LICHTPA MOCIIE BCKPBITUS IIIOMOBI KOPITYCa BBIYHCIIATEIS.

8 IHOBEPKA

TemnocueTunk nojiexut mnosepke, cormacHo FOTJIM 408843.000 MII «Tennocuerunku «lIlyascap». Mertoauka
noBepkm» ¢ u3meHeHueM Ne 1. Tlepuonndeckast noBepka NPOBOAUTCS OAUH pa3 B IIECTb JET.

9 ITPABHUJIA XPAHEHUSA, TPAHCIIOPTUPOBAHUA U YTUJIN3ALINN

9.1  TemocueTynK B yIAKOBKE MPEAIPUATUSA-N3TOTOBUTENS CIIEAYET TPAaHCIIOPTHPOBATH JTIOOBIM BHIOM TPAHCIIOPTA B
KPBITBIX TPAHCIIOPTHBIX CPEJICTBAX Ha JIOOBIE paccTosHMs. Bo BpeMsi TpaHCHIOPTHPOBAHMS U MOTPY304HO-PA3TPy30YHBIX padoT
TPAHCIIOPTHAs Tapa HE J0JDKHA ITOJBEPraThCs PE3KUM yapaM U MpsSMOMY BO3JIEHCTBHIO aTMOC(HEPHBIX OCaIKOB U IBUIH.

9.2  IlpenenbHbIE YCIOBHS XpaHEHUS U TPAHCIOPTUPOBAHUS:

1) TeMIIepaTypa OKpYKaloIero Bo3ayxa ot munyc 40 mo mwioc 55 °C
2) OTHOCHTENbHAs! BIAKHOCTh BO3/yXa He Oomee 95%;
3) atMocdepHoe naBieHue He meHee 61xkI1a (457 mm pr. cT.).

9.3  Xpanenue mpruOOpPOB B YIIAKOBKE Ha CKJIaJIaX M3TOTOBUTEIS U IMOTPEOUTEINS TOHKHO COOTBETCTBOBATH YCIIOBHSIM
xpanenus «5» no 'OCT 15150.

94 Yrmm3zanus mpubopa MPOU3BOAUTCS B COOTBETCTBHHM C METOIMKOW, YTBEpXKICHHOH [ ocymapCcTBEHHBIM
koMuTeToM PD 110 TeneKoMMyHUKALIHSIM.

10 TAPAHTUMHBIE OBSI3ATEJIbCTBA

10.1  MsroroButenb rapaHTUpYyeT COOTBETCTBUE m3zmenms TpeboBanusM TY 4213-041-44883489-2016 mpu UCHONB30BaHUH
T10 Ha3HAYEHHIO, COOJTFOJICHNH TIOTpeOHTENIEM YCIIOBUH SKCIITyaTalluy, XpaHEHNUs, TPAHCTIOPTUPOBAHHUS M MOHTasKa.

10.2 TapanTHiiHBIH CPOK Ha IPUOOP — 5 JieT pu cobmoaenun ycinoBui 1.10.1.

10.3 M3roToButesnb HEe NMPUHUMAET PEeKIaMallH, €CJIM TEIUIOCYETUYMKH BBIIUIA M3 CTPOS MO0 BHHE ITOTPEOHTENS M3-32
HENPaBUIBHON dKCIUTyaTalliy WM TIPH HECOOIOICHNN yKa3aHHUi, TPUBEACHHBIX B HAacTosIIeM «PykoBozcTBe».

10.4 B rapaHTHiiHBII pEMOHT NIPHHUMAOTCS TEIUIOCYETUHUKH TOTHOCTBIO YKOMILIEKTOBAHHBIE U C HACTOSILIMM PYKOBOJCTBOM.

ITo BceMm BoIpocam, CBS3aHHBIM C KAYECTBOM IPOIYKIIMH, CIEIyeT 00paIlaThesl Ha MPeMIPUSITHE-U3TOTOBUTEN!

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

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

s 3aBOJICKOI Ne

COOTBETCTBYET TpeOOBaHMAM TexHH4YecKnX ycinoBuid TY 4213-041-44883489-2016 u mpu3HaH roAHBIM K SKCILTyaTaIHH.

OTK JaTa BbITyCcKa
12 CBEJIEHUS O ITOBEPKE
Tennocuetuuk «Ilymscap» IIPOILEN MTOBEPKY B COOTBETCTBUH C TAOJIHIICH:
damunus, Kueiimo Jara
Jara HaunmenoBanue OtMmeTka N
WHULMAJBL, MOINIKUCH [OBEPUTEIHLHOTO ouepeHOn
MOBEPKU MOBEPKU 0 MOBEpKeE
[IOBEPUTEIS opraHa MIOBEPKU
IlepBuunas o
P A IToBepka
BBOJIA B
BBIMIOJIHEHA

OKCILTyaTalno




IIpunoxenne A

TABAPUTHBIN YEPTEX 1 YCTAHOBOYHBIE PASMEPHI

85

[/ A .
T

102

HomuHanbHBI quaMeTp

Pa3smep

15 20 25 32 40

MonTaxkHas JyiHa L, MM He OoJee

11

0 | 130 | 160 | 180 | 200

Bricota H, MM He Gosee

80 90 100 | 110 | 120

[TpucoepunurenpHas pe3pda D, MM

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

[prcoemHATENRHAS Pe3b0a TepMOIPeoOpa3oBaTeIst

M10x1 L=8,5mm

[ )

_ 00000V |
kj[—r‘H_J

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




IIpunoxenue b

TABJIMIIA DJEKTPHUYECKUX MOIKJIIOUYEHUMI 1JISI KBAPTUPHBIX TEIUIOCYETYUMKOB

1) Ucnonnenue c unmepgheitcon RS485:

Benbii — MUHYC [IUTaHUA
Kopuunesbrii — IUIIOC MIUTaHUS
Kenrorit —RS485 A
3eIeHbIN —RS485 B

2) Hcnonnenue ¢ umnyibcHovimu 6xooamu u unmepdgeiicon RS-485:

3) Hcnonnenue c unmepgpeiicon M-Bus:

Benbiit
Kopuunessrit

— M-Bus
— M-Bus

4) Ucnonnenue ¢ uMnyibCHbIMU 6X00AMU U

unmepdpeiicon M-Bus:

— 1mIroc Bxox 1
— IITIOC BXOJ 2

Cepblii (uepHbIit)
Po30BBIi1 (OpaHKeBBIiT)

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

CXEMA HNOAK/IIOYEHUA OBHEAOMOBOI'O TEIIVIOCYETYUKA C OJHUM

Cepblii (uepHbIiT)
Po30BBIi1 (OpaHKeBBIiT)

— 1mIroc Bxox 1
— IITIOC BXOJ 2

Cunuii — IUTIOC BXO[ 3
KpacHsrii — noc BxoA 4
benbrit — MHUHYC BXOJ0B
Kenrerit — M-Bus
3eseHblit — M-Bus

5) Hcnonnenue ¢ umMnynbCHbIM 8bIX000M:

Kopuunessrit
Benbiit

UHTEP®ENCOM RS-485 1 TPEMS UMITYJIbCHBIMH BXOJIAMHU

Pacxogomep
(BblMMCOUTENDL
IN Pulse1

KOpPVMHEBbLIN

KommyTaunoHHas kopobka

KeMTbl

IN Pulse2

IN Pulse3
GND

3eneHbln

Genbin

Genbin

GND

+U nut
RS485 A
RS485 B

KOPWHHEBbIA

KENTbIN

3erneHbln

Genbii Genbiii

— IITIOC
— MUHYC

—

NmnynbcHbil Bxoa, 1 |

PACXOIAOMEPOM,

|
Mpubop yyeTta c
MM MYNbCHbIM |
BbIXO4,0M

KOPWHHEBbIA KOPWHHEBbIA

KEMTbIN +

o

3erneHblin

NmnynbcHbI BXog 2 |

r -
Mpubop yyeTa c |

MM MY JIbCHbIM
BbIXO40M |

GND

r—— — — 7
Mpubop yyeTta c |

MMMNYJbCHbIM

MnynbCHbI BXog 3 |

CXEMA HNOAK/IIOYEHUA OBIEAOMOBOI'O TEIVIOCYHETYUKA C OJHUM

UHTEP®ENCOM M-Bus 1 TPEMS UMITYJIbCHBIMHA BXOJIAMHU

Pacxooomep
(BblMUCOUTENDb
IN Pulse1

KOPWHHEBbLIN

Kommy‘rauu OHHaA KOpOGKa

KENTbl

IN Pulse2
IN Pulse3
GND

3eneHbIn

Genblit

Genbliit

M-bus
M-bus

KOPWHHEBBI

NmnynbcHeli Bxoa 1

BbIXO40M |

PACXOIOMEPOM,

| MpuGop yyeTa |
C UMMYIbCHbIM
| BbIXO40M |

NmnynbcHeI BXOA 2

—_— e —
-—_— —
| Mpu6op yueTa |

C UMNYMbCHbIM
|  BbIXOAOM |

NmnynbcHei BXoa 3 |

r
Mpubop ydeTa |

C MMMNYJIbCHbIM |

BbIXOOO0OM
_— 4

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




HpO,HOJ'DKGHI/Ie MPUIIOKCHUSA b

CXEMA TOJKJIOUEHUSA TEIUIOCYETYHMKA C OJHAM PACXOJOMEPOM, HHTEP®EMCOM RS-485,
JATUUKOM JABJIEHUA 1 TPEMSA UMITYJIbCHBIMU BXOJJAMMH (TynukoBasi cucreMa)

Pacxogomep
(BbMMCAUTEND) [Natunk naenexus
6Genblit
GND Genblit |
VGG [xopressit KommyTaumoHHas kopobka oomnen{ T3 | GND
KEnThlit % % 1 VCC
P1 Sens1 Genblit 6erbiit wentui | &
PpO30BbIN - - 2 ouT
opatrbkesbIii) § KOpVMHEBbIA KOp/MHEBbI
IN Pulse1 ° P " + P
0 KpacHbi KEITbI KEenTbli
IN Pulse: ) P1l |P1
CUHU
IN Pulse3 - P2 - [————
cepbli - |
(4epHblif) . . Mpubop yyeta c
GND KpacHein In2 In2 MMnyNbCHBIM | UMMy NbCHBIM |
Genblit — BX0/, 2 BbIXO40M
GND - | oeoaol
KOpW4HEBbIA o
+U nut copb ——
et e -
RS485 A -
RS4S5 B 3eneHblit J— - +
MmNy bCH bl  (cpariresbiit)| \/4 P2
sxoa 1 + _ —_——
—_———— V2 - [ Npu6op yueTa c |
| Npu6op yueta c | CHHWA + Mmnyn beH bl | MMMY/IbCHBIM
MMMNYNCHBIM In3 In3 8xog 3 | BbIXOZ0M
BbIXOZ,0M | -
—_——— —

CXEMA MNOAKJIIOYEHHMA OBIEAOMOBOI'O TEIVIOCYHETYUKA C JBYMA PACXOJOMEPAMM,
UHTEP®ENCOM RS-485 W IBYMSI UMITY JIbCHBIMU BXOJAMMA

Pacxogomep 1
(BbIMUCOUTEND S KoMMyTaLmoHHas KopoGka Pacxogomep 2
IN Pulse1 KopitiHessIt [ 1T pylse
IN Pulse2 el Genblit Genbii 6 7
3eneHblin ene e = GND
IN Pulse3 —=">"— KOpVMHEBbI KOpVHHEBbIN -
. vce vee | -
GND |- Senbii ; Mpu6op yueTa c
XKentbln + o |
Germi P1 P1 Mmnyne cHeli | vwmnynbcHbIM
GND | e S } | BXoq 2 | BbIXO0M
+U KOPWHHEBbIV P2 -
nnT —
KENTbIA
RS485 A
RS485 B 3eneHbln onp GND i
o vee | Mpubop yyeTta c|
+ Mmnysib CHbIA MMMYIbCHLIM
\ P2 BxoA 3 | Bbixopom |
\%

CXEMA MNOAKJIIOYEHHMA OBIEAOMOBOI'O TEIVIOCYHETYUKA C JBYMA PACXOJOMEPAMMU,
UHTEP®ENCOM M-Bus ¥ JIBYMSI UMITYJIbCHBIMHU BXOJAMMA

Pacxogomep 1
(Bblqr,\cl;n;nen? ——— KommyTauunoHHas kopo6ka ) Pacxopomep 2
KOPUHEBbI
1se XKENTbIA 2 OUT Pulse
IN Pulse2 Genblit Genbii 6 7
3eneHblin ene ene — GND
IN Pulse3 KOPWHHEBbIA KOPWHHEBbIA -
Genbii I vee '_|-| 6
mbo| eTa
GND KENTbIN . | P P yd |
;i P1 P1 VMMl CHb 1A C MMMy MNbCHBIM
M-b Benbiit BXOM 2 | BbIXOAOM |
-bus 3eneHblin 4 e
M-b KOPWMHEBBIN P2
-bus L1 L

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




HpO,HOJ'DKGHI/Ie MPUIIOKCHUSA b

CXEMA NMOJAKJIOYEHUSA TEIIVIOCYETYHUKA C ABYMSA PACXOAOMEPAMMH, IBYMSA UMITYJIbCHBIMHA
BXOJAMH U YYETOM OBPATHOI'O IOTOKA HA IBYX PACXOAOMEPAX, RS-485

Pacxogomep 1
BblYUCINTEND

IN Pulse1
IN Pulse2
IN Pulse3

GND

KOPVMHEBBbIA

KEenThIi

3eneHbIn

Genblit

GND

+U nut
RS485 A
RS485 B

Genblit

KOPU4HEBbIN

KENThIiA

3eneHbIn

CXEMA MNNOAKJIIOYEHHMA OBIIEJIOMOBOI'O TEIVIOCHETYUKA C OJHUM

KommyTaumoHHasn kopo6ka

6Gerblit

KOPWHEBbIN

KenThbin

3eneHbIn

\Y
\Y

6Gerblit

KOPU4HEBbIN

6Genblit

KOPU4HEBbIN

g |
P

MmnynbcHblit
BXxoa 2

r————
Mpubop yyeta ¢ |

| UMMNYIbCHbIM |
| BbIXO40M

MMnynb CHblit
Bxoa 3

-_———
| Mpu6op yuera c |
UMY NbCHBIM
| BbIXOIOM |

UHTEP®ENCOM RS-485, TATUMKAMU JIABJIEHHA U TPEMSI UMITYJIbCHBIMU BXOJAMMA

Pacxogomep
(BbMUCOUTEMb) Genui
erblit
GND
KOpWHHEBbI
VCC 6Genblit
xenuiit KommyTaumnoHHas kopobka =
P1 Sens1 yTau p KOpVHHEBbIA §§
3eneHblin g
P2 Sens2 6Genbin _ | Genein Xenuii | &
PO30BbIit -
IN Pulse1 | (oparxesuiii) KOpYMHEBbit . . KOPVMHEBbIN
IN Pulse2 KpacHit KENThIA 7
ulse P1 P1 KEnThiv
CUHWI .
IN Pulse3 3eneHbIn o
cepblit P2 - Mpu6op yueTa ¢ |
(4epHbI) .
GND KpacHbin In2 In2 i MmNy bCHbI | MMNYNbCHBIM |
GND Genbin Bxo4, 2 | BbIXO4,0M 3
KOpU4HEBbIN
+U nut P cepbli . .
KenTbii (YepHbIn) | _ ] Genetit Genbin
RS485 A ; A S s
B A + KOPVMHEBbI KopuieBsif| £ g
3eneHblit - ——
RS485B po308bIi B 128
MMy AbCH il (oparoxesbiit)| \/ P2 KEnThiv KenTbiit | @
Bxog 1 .
- == v2| | - e
MNpubop yueta ¢ | - . Mpu6op yyeta ¢
| MMNY/IbCHbIM In3 In3 MmnynbeHbI MMNYNbCHbIM |
BbIXO4,0M _ BXOA, 3 | BbIXOA,0M N

Pacxogomep 2
OUT Pulse
GND
GND 6Genblit
+U T KOPU4HEBbI
KENTbIN
RS485 A
3ereHbIn
RS485B
PACXOJOMEPOM,

[Oatyuk faBneHus
B nojarowmin
Tpybonposog

1 GND

VCC

ouT

N =

OaTyuk AaBneHus
B obpaTHbIA
Tpy6onposoa
GND
VCC

ouT

N =

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

Pacxopomep
(BbMUCOUTENBL) — [atuvk paeneHmst
GND B nogatowmmn
M Tpy6onposoa
KOpU4HEBBW
VCC Benblii | GND
e KommyTaumoHHas kopobka ; =
P1 Sens1 y u p KOpWMHEBbIA 1 VCe
3eneHbin
P2 Sens2 6Genbiit 6Genbiii KEenThlii
PO30BbIA - - 2 OouT
IN Pulse1 (opamxeBblif) KOPWMHEBbIA + + KOpWHHEBbIA
IN Pulse2 KpacHL# KENTbIA KENThIA
ulse. ) P1 e A
CUHWIA .
3eneHbIn
IN Pulse3 copet P2 - l Mpu6op yuetac |
GND |Heptii) KpacHsit + . | MMAYNbCHBIM |
. In2 In2 MMnynbcHbI
Genblit | BbIXOo4,0M [aTyvk AaBneHus
M-b 1 L BXof 2 |
_bus _—_—— = B OOpaTHbIi
KOPVHHEBBIA 6
M-bus F— cepoii . ) Tpy6onposoa
(veprei) [ _ R 6Genbiit Genblii | GND
—— — — — , =
| rIpM60p yqua c | _ + KOpU4HEBbW KOpVHHEBBIN 1 VCC
PO30BbI . .
| MMMNYNbCHbIM | MRy b GHbl i (cpaHXeBbiit) VA P2 KenThli KenTbin 2 ouT
BbIXO40M
| A, sxoa 1 . —_—— = =
_____ V2 - | MNpubop yyeTa c |
o In3 In3 b MMnynb CHbIM | MMMYAbCHBIM |
1 BxoAa 3 | BbIXO4,0M |




HPOHOJ'DKCHI/IG MPUITIOKCHUSA b

CXEMA HNOAKIIOYEHHUA OBIIEJOMOBOI'O TEIUVIOCYETYHMKA C JBYMA PACXOAOMEPAMMU,
UHTEP®ENCOM RS-485, TATUMKAMU JIABJIEHUA U IBYMS UMITYJIbCHBIMHA BXOJIAMHA

Pacxogomep 1
(BblyMCnUTENb) Genbii
GND
KOPWYHEBbIA
VCC
KenTblid
P1 Sens1
3eneHbli
P2 Sens2 Genbli
posoBbiil KommyTaLoHHasa kopobka 3
IN Pulse |(oparxessii)] yTay P KOPUYHEBbI
IN Pulse2 tpacnel Genblid [ _ | Genbut KenTblii
IN Pulse3 cari KOPUYHEBbIiA KOPWYHEBbIA
cepblii + + IH _6 - T
GND {uepbilt) KENTbli KenTblid pnudop y4eta ¢ |
oo P1| |P1 | umnyabcHbiM
GND 3eneHbli P2 _ | BbIXOA,0M |
KOPUYHEBbINA {pacxogomep Vs
+U nut KpacHblil n2 n2 + MMnynbCHbIA | anAcxem9, 10 |
RS485 A KenToi — BXoA 2 | npuaoeHus I) |
3eneHbli
RS485 B cepulii . .
| (veproi)| _ | Bonei Bensiii
Genblii _ + KOPWYHEBbIA KOpPVYHEBbIA ;
pO30BbIit N N
i KenTbli KenTbli
Pacxogomep 2 J(oparoxennih) | \/4 P2
KOPUYHEBbIA xopauHesoii | | | | - . 1 ——— — —
OUT Pulse V2 - | Npu6op yuetac |
Genbiit l cuHni * MmnynbcHslii MMNYbCHBIM |
GND 3| (In3 o |

| BbIXOA,0M |

Jatuunk gaBneHus
B MoJa oLy uii
Tpybonposoa,

GND
VCC
ouT

SN

Jatunk aaBneHus
B 06paTHbIiA
Tpybonposoa,

GND
VCC
ouT

N =

CXEMA MNOAKJIIOYEHHMA OBIEAOMOBOI'O TEIVIOCYHETYUKA C JBYMA PACXOJOMEPAMM,
UHTEP®ENCOM M-Bus, JATUNKAMU JTABJIEHUS U JIBYMSI UMITYJIbCHBIMU BXOJAMMA

KommyTaLnoHHas Kopobka

Pacxopomep 1
BblYMCINTENb Genbii
GND
KOPUYHEBbI
VCC
KenTblid
P1 Sens1
3eneHblii
P2 Sens2 Genblil [ |
po3oBbIii
IN Pulse | (oparxesbid) KOPUUHEBbIN .
KpacHbIi o
IN Pulse2 P1
CUHWIA .
IN Pulse3 3eneHblil
cepblil P2
GND (epHbit) | KpacHbIi In2
M-b Genbiii
-pus E—
M-bus KOPUYHEBBbII cepuit
(YepHbiiA) | _
Genbiii
Pacxopomep 2 opatikeBbill) | /4
KOpUYHEBbINA KOpUYHEBbIA
OUT Pulse [ V2
Genbiii CUHNIA
GND In3

P1

P2

In2

In3

Genbiii

E
KOPWYHEBBIN

] Benblii

Genbiii KenTblid
KOPUYHEBBbII F————n
S Mpmnbop yueTa ¢ [
UMNYAbCHbIM
l BbIXO40M
. | (pacxopomep V3 l
+ VIMI'IyJ'IbC;bII/I | ana cxem 9, 10 |
BXOA | MpwioxeHns r |
Genbiii
KOpUUHeBbIi KOpUUHEBbI | E
KenTblid KenTblid
| Npu6op yuetac |
+ MMMy bCHbIlA | wmnyabeHbiM |
Bxof 3

| BbIXOA,0M |

Jatunk gaBneHna
B nogaoLnit
TpybonpoBoa,

GND
VCC
ouT

N = =

Jatunk gaBneHna
B obpaTHbIf
TpybonpoBsoa,

GND
VCC
ouT
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IIpunoxenue B

TPEBOBAHMUA K JJIMHE ITPAMBIX YYACTKOB TEIIJNIOCYETUYHUKA

MNepexog ( )

OT1BOA, KONEHO

|
[paseBuk, puneTp g <:
\

TepmonpeobpasoBaTenb Q '

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

>5DN

—

Marn6 B ABYX NMNOCKOCTAX J

)
- P

TpoRHUK (>:>

>10DN

il

T

>3DN
7

L

>10DN
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IIpunoxenue I

CXEMBI Y3JIOB YUETA U ®OPMYJIbBI PACYETA TEILIOBOM SHEPTUH

Tun Cxema

Onucanune

dopmyJia pacyeTa TeIIOBOM
JHEPrum

t1 P1 | V1
rumce)

3akpeiTas cucteMa
TEIUIOCHA0KEHHS C PACXOIOMEPOM
B ITOJIAIOMIEM TPYOOIIPOBOIE

Q=Mi(hi-h2)

04 - =

1

Rl
I

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

Q=Mi(hz-h1)

RV

04

TymnukoBas cucTeMa TopsiIero
BOJOCHA0KEHHUS

Q=M1 (h:1-hyx)

05

3aKpBITaH CHUCTEMA
TEIIOCHAOKEHUS C JABYMSL
pacxoagomMepamMu

Q=Mi1(h:i-h2)

06

OTKpI)ITaH CHuCTEMAa
TEIIOCHAOKEHUS C JABYMsL
pacxogomMepamMu

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

07

OTKpI)ITaH CHuCTEMAa
TEIIOCHAOKEHUS C JABYMsL
pacxogomMepamMu

Q:1=Mi1(h1-h2), Q2=(M1-M2) (h2-hx)

08

OTKpBITast CHCTEMA TOPSIETO
BOJOCHA0KEHHUS

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

09

[ smces|

3akpeiTas cucteMa
TEIUIOCHA0KEHHUSI C IBYMSI
pacxogoMepamMu U pacxo0MepoM B
TpyOOIIPOBOIE TIOITUTKU

Q=M1 (hi-h2)+M3;(hz-hyx)

t1 P1 |[C—v1
(rumcey)

10

OTKpbITasi cucTemMa
TEIUIOCHA0KEHHUSI C IBYMSI
pacxosoMepamMu U pacxo0MepoM B
TpyOOIIPOBOIE TTOITUTKU

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

Jls tanoB mipu6opos 09, 10 uMITy IECHBIA BEIXOZ pacxogoMepa V3 MoAKIodaeTes: K UMITyJIbcHOMY Bxoay Ne2 pacxojomepa-

BEIYHCIUTENsS V1.

Q, Q1, Q2 - TeruoBas sHeprus, I'kan.
M, M; - macca terutonocutens, T.

t1, t» - Temmepartypa reronocurens, °C.
tx - TemIeparypa XxonogHoi Bogsl, °C.
hy, hy - ynensHas saTansmms rerutonocurenst, Kkan/kr. hi=h(t;), ho=h(t).
p1, p2 - AaBiaeHue TemnoHocurens, MITa.
V, Vi, V2 - 00beM TEIIIOHOCHTENS, M.

IMapamerp hx 3amaercs mpeanpusiTueM-u3roroputeneMm (tx =

5 °C mo yMoi4aHHIO), 10 3aKa3y BO3MOXHBI JpyTHE

sHaveHus. [lapameTp tx AOCTyreH [uis mpocMoTpa uepe3 mporpammy TestAll (cepBucHas mporpamMma JOCTYIIHA Ha caiite
Www.pulsarm.ru) ¥ 3aIUIICH OT 3aITHCH.
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Ipunoxenue J|

ONMCAHUE HEINITATHBIX CUTYAITAA

Pacuer
IMapamerp Onucanne IIpumeuanne
JHEPrun
DOyHKIIMOHATBEHEII
Battery Ommbka G6aTapen BEJETCA Y
OTKa3
DOyHKIIMOHATBHEII
Eeprom Ommbka naMsaTH BeleTcA Y
OTKa3
. DOyHKIIMOHATBHEII
Ramlnit COpoc koHTpoJUIepa BeleTCA Y
OTKa3
DOyHKIIMOHATBHEII
XtalLf Ommbka 4acoBOTro KBapia BeJETCA Y
OTKa3
DOyHKIIMOHATBHEII
TemperatureChl Ommbka nepBoro TepMonpeodpa3oBaTes HE BEJETCS Y oTKa3
DOyHKIIMOHATBEHEII
TemperatureCh2 Ommbka BTOPOro TepMOIpeodpa3oBaTesis HE BEJETCA Y oTKa3
TemperatureDelta | OmmOxa nepenaja TeMneparypsl HE BEIETCs
ReverseFlow OOpaTHBIA TOTOK HE BEJETCS
. Texymmii pacxo IepBOro pacxoA0Mepa MEHbIIE
MinVolFlow Y P P P P BEJIETCA
MUHHMAaJIBHOTO
Texymmii pacxo MepBOro pacxoaoMepa BbIILE
MaxVolFlow Y P p P P BEJETCA
MaKCHMaJIbHOTO
TemperatureDelta2 | TemmepaTypHBIi niepena] MEHbIIE J0rOBOPHOH HE BEJETCA
MassBalance Ommbka OaaHca Macc HE BEeIEeTCs
EnergyBalance Ommbka OanaHca sHEPTUU BeJETCA
. Texymwmii pacxo IepBOro pacxoA0Mepa MEHbIIE
MinVolFlow2 Y P p P P BEJETCA
MUHHMaJIBHOTO
Texymmii pacxo BTOPOro pacXoJ0MepPa BhIILIE
MaxVolFlow2 Y P porop P BEJETCA
MaKCHMaJIbHOTO
NoWater Her rennonocurens HE BEJETCS
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IIpunoxenue E

JAUATPAMMBI IIOTEPU JABJIEHUSA

Norepa pasnenud, Mla

Motepa gasnenna, Mlla

0,010000

0,001000

0,000100

0,000010

0,000001

MoTtepa pasneHun, Mla
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0,1
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Jnst rennocueTunkoB o 150 °C
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