r1977bLA72) 000 HIIII «TEMJIOBOJTOXPAH»

TEINVIOCHETYUKU «I1YJIBCAP» (Mmogupukanuu Y, Y/I)
[ H [ PykoBozctBo mo skcruryaranuu (macmopt) KOTJIN.408843.000 PO (pen.38)
Crenano B Poccnn PerucrpanuoHnblii Homep Tuna 65782-16 OKIIJI-2  26.51.65.000
Hacrosiee pyKOBOACTBO 10 SKCIUTyaTaIHH IPEACTABIISIET COO0H SKCIUTYaTallFIOHHbINA JOKYMEHT, 00beIMHEHHBIHN C TTACTIOPTOM.

1 HA3HAYEHMUE

Ternocuerunkn «llymscap» ¥V, V]I (najee — TEIIOCYETINKH) MPEJHA3HAYEHBI A1 PaOOTHI B 3aKPBITHIX M OTKPBITHIX
CHCTEMaX OTOIUICHHUS MO0 XOJIOJOCHAOXKEHUS (B KAueCcTBE CUCTUMKA XOJIONA). TEmIOCUSTYMKH MOTYT HCIOJIb30BAaThCS I
M3MEPEHNS TEIUIa B TYMIHKOBOI CHCTEME rOPSYEro BOJOCHAOKECHNUS, KAK CIETINKHU TOPSTYEH BOJIBI, ONPEEIISIOMNE 00BEM BOIBI,
TeMIlepaTypa KOTOPOH BBIIIE 33laHHOTO 3HAYCHUS, @ TAK)KE B KAUECTBE CUETUYNKA 00BbEMA XOIOIHOM U TOPSTUEH BOIBI.

KOHCTPYKTHBHO TEIIOCYETYMKH MTPEACTABISIOT CO00# eANHbII TEMIOCUETYHK U COCTOAT H3:

- OJHOTO WM ABYX YJIBTPa3BYKOBBIX PAaCXOJOMEPOB;

- KOMIUIEKTa TepMOoNpeoOpa3oBaTesieil ConpoTHBICHUS;

- OOHOTO WM [BYX JaTYMKOB M30BITOYHOrO JaBieHust (Momudukanus Y] COOEpKUT [aT4MKH JaBJICHUS,
Moudukams Y He COAEPIKUT NaTUUKH JTaBICHU);

- BBIYMCIIUTEI.

[IpuHIMT NEHCTBHS TEMIOCUETYHKA COCTOUT B 00pabOTKE BEIYHMCINTEIEM M3MEPUTEIBHBIX CHUTHAIOB, IIOCTYIAIOIUX OT
pacxomomepa(oB), IAaTYMKOB TEMIIEPATypbl, JaTYMKa (DATYNKOB) M30BITOYHOTO IABJICHUS, BBIYMCICHUS W OTOOpaKEHHS Ha
HMHIUKaTOPHOM YCTPOMCTBE BEIYMCINTENS (Aanee — HHANKATOPHOE YCTPOIHCTBO) pE3yIbTaTOB N3MEPEHHUI:

- KOJHMYECTBa TeIUIoBOi sHepruw, | kan (kBreu);

- KOJIMYECTBA SHEPTHU OXJaxaeHus, [ kan (kBTeu);

- TeruoBoi MomHocTH, [ 'kan/1 (kBT);

- 00BEMHOr0 Pacxo/a TEIIOHOCUTENS B IIOAI0NIEM W/UIK 00paTHOM Tpy6onpoBoiax, M>/u;

- 00beMa TEMIOHOCUTEIIS B MOAKOIIEM W/UIM 00paTHOM Tpy6onpoBoaax, M>;

- 00beMa TEIUIOHOCHTEIS], U3MEPEHHOTO PACXOI0MEPAMH, TIOKITFOUEHHBIMHU K JIOTIONIHUTEIEHBIM HMITYJILCHBIM BXOZIaM, M>;

- Macchl TEIUIOHOCUTEJISI B TIO/IAI0IEM U 00paTHOM TpyOOIpoBOE, T;

- Macchl TeIUIOHOCUTENsI TpyOonpoBoia moanutku (Ms), T;

- TeMIlepaTypsl TEIUIOHOCUTENSI B TIOAAIOIIEM U 00paTHOM TpyOomnpoBoaax, °C;

- Pa3HOCTH TeMIIepaTyp TEIUIOHOCUTENS B ITOJAIOIIEM U 00paTHOM TpyOorpoBoaax, °C;

- M30BITOYHOTO JABJIICHNUS TETNIOHOCHUTEIIS B ITOJAOIIEM B 00paTHOM TpyOonposoax, MIla;

- JaThl ¥ BPEMEHH;

- CETEeBOM ajpec;

- BpeMeHH HapaboTKH, .

TeruocueTynk HMMeeT SHEPrOHE3aBUCHMYIO IaMsTh, B KOTOPOW PETHCTPUPYIOTCS 3HAYEHHs TEIJIOBOM ODHEPruM |
napaMeTpsl TeIIonoTpeOiIeHus (CpeiHne TeMIepaTyphl 3a MHTEpBal BPEeMEHH, 00beM TEIUIOHOCHUTENS 3a MHTEPBall BPEMEHH,
BpeMst pabOThI B IITATHOM M HELITATHOM PEXUMaX, JIaBJICHHE 32 MHTEPBAI BPEMEHH, Macca TETUIOHOCHUTEIISI 32 HHTEPBaJl BDEMEHH).
I'nybuna apxuBa 60 mecsiies, 184 cyrok u 1488 uacos. Ilo mportokony M-Bus BO3MOXHO CUMTHIBAHHE MECSYHOTO apXHBa
riyOuHo# 24 3anmcu. B sHeproHe3aBHCMMON MaMSITH COXpaHSETCs KypHaI COOBITHH, coaepxaimuii nHdopmarmio o6 ommokax,
BO3HHUKAIONIMX B Ipolecce padoThl, 1 00 M3MEHEHWH HACTPOCYHBIX IapaMeTpoB. B >kypHaye COOBITHH pEerHCTpHUpyeTcs BpeMs
Havajia HEIITaTHOM CHUTYyallWH, BpeMs OKOHYAHMS HEIUITATHOW CHTyallMM M BpeMsl M3MCHEHHWsI HaCTPOCHHBIX HapameTpoB. [lms
MIPOCMOTpa KypHana COOBITHH HcHoNB3yeTcs crenuamusupoBanHoe [10. Permctpupyiores creayiompe BHIBI HEIITaTHBIX
CHUTyaluii: pa3ps 6aTapey, pa3HUNA TEMIIEpaTyp MOAAIOIIETO W 00paTHOTO TpyOONpPOBOAa MEHbIIE MUHIUMaIBHOU (3 °C*, pacueT
SHEPTUH B 3TOT MOMEHT MpeKpaIaeTcs), 0ObeMHBI PacXo] MEHbIIEe MHHHMAJIBHOTO pacxozaa (qi), OObeMHBIA pacxox OoibIie
MIPeIeNbHOr0 pacxoa (qs), OTCYyTCTBHE BOABI B pacxogomepe. Peructp ommbOK €KeqacHO 3alHChIBACTCS B YHEPrOHE3aBUCHMYIO
mamsTe. Jma Kaxmol OmMOKM B PErucTpe ONIpeneNieH COOTBETCTBYIOIMK OMT. Eciam B TedeHWe 9aca BO3HHKala Kakas-IHOO
onmoOKa, B 3alMCHIBAEMOM PETHCTpPE OyIET YCTAaHOBJIEH COOTBETCTBYIOIIMIA OMT. OnrcaHne HEIITATHBIX CUTYalUi B priIokeHuu 1.

OnucaHne HACTPOEYHBIX IIapaMeTpoB MPHBEICHO B MpuioxkeHHH K, pasMmelmieHHOM Ha caiiTe NpOHU3BOAUTENS
www.pulsarm.ru.

TwuIBI TETUIOCYETYNKOB, CXEMBI y3JI0B y4eTa U pOpMYJIbl pacyera SHEPTrUH IPUBEICHBI B TIPHIIOKEHUH [ .

Kondurypupopanue Tuna TemiocueTyrKa OCYIIECTBISETCS HA MPEANpPHUITHH u3roroutene. [lepekondurypuposanue B
YCIOBUSIX AKCIUIyaTallid BO3MOXKHO, HO TOCJIE BCKPBITHS TJIOMOBI BBIYMCIIMTENS W YCTAaHOBKH IIEPEMBIUKH, pa3penraromieit
3alich MapaMeTpoB, 3a HCKIIOUCHHEM IapaMeTpoB, yKasaHHBIX B myHKTe 6.1. KoHdurypmposanme ocymiecTBisiercsi c
HCIOJB30BaHNEM crernmaimsupoBanHoro [10 gepe3 maTepdetic RS-485 mubo UART (pasbeM pacmonokeH BHYTPH KOpIryca
BBIYHCITUTEIIA).

B Tenmnocuerdnke pomyckaeTcs KOPPEKIHs BHYTPEHHUX YacOB BBIYMCIHUTENS 0€3 BCKPBITHS TIOMO.

B Momudukanuy TemgocueTynka ¢ OJHUM PacxoJOMEpPOM IPeoOpa3oBaTeNb pacxoa YCTaHABIMBACTCA B MIPAMOM HIIH
o0paTHOM TpyOOIPOBOJE, MECTO YCTAaHOBKM OTrOBapHBaeTCs IpU 3aka3e. B Moanpukamusax TEIUIOCUETYUKOB C JIBYMs
pacxomomepamu, Ipeodpa3oBareb, COBMEIICHHbIH C BEIYMCIUTENEM, YCTaHABIMBAETCS B IOJIAIOLIHIA TPYOOIPOBO/I.

TernocyeTunkn NMOCTABIAIOTCS Kak 0e3 mHTepdelcoB, Tak u ¢ uHrepdeiicamu: RS-485, M-Bus, uMmysbcHbIi BBIXO/,
panuokanain (IoT, LoRa). Beibop unrepdeiica ocymecTisercs IpH 3akaze npruoopa.

Ternocuerunkn coorBercTByoT TpeboBanusm TP TC 020/2011. [exnmapamus o coorBerctBun: EADC N RU -
RU.PA01.B.34306/21 ot 06.09.21r, mpursta OO0 HIII « TEIIJIOBOAOXPAH» (390027, r.Ps3ans, yn.Hoas, n.51B, mutepa
K, mex.mom.H2).

* Jlo 3aKa3y BO3MOJXKHBI JPYTHe 3HAUCHUSL.



2 TEXHUYECKHE U METPOJIOI'HYECKHUE XAPAKTEPUCTHUKH

Tabmnuma 2
HaumenoBanue napamerpa 3HayeHue napamerpa
JumameTtp ycnoBHoro npoxoaa, [y, Mm 15 20 25 32 40 50
MuUHUMaJIBHBIA 00BEMHBIN PACcXo, gi, M>/4 0,012 | 0,015 | 0,03 | 0,025 | 0,035 0,060 | 0,060 | 0,100 | 0,150 | 0,350
MakcHManbHbIH 00beMHBIN pacxon®, gp, M>/4 0,6 1,5 1,5 2,5 3,5 6 6 10 15 35
Ipenenbubiii 06BEMHBII pacxoj, gs, M>/4 1,2 3,5 3 6 7 12 15 20 30 70
TTopor 4yBCTBUTENLHOCTH, 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 Ooiee 0,885 0,965 0,965 0,995 | 1,51 7,1
ITpomomkeHne TabIUIIBI 2
HaumeHoBaHue napamerpa 3HaveHNe mapamerpa
JuameTp ycioBHOro npoxoxa, Jy, Mmm 65 80 100 125 150 200
MuHHUMAIBHBIA 00BEMHBIN PACX0, i, M>/4 0,250 | 0,5 0,4 0,8 0,6 1,2 1 2 1,5 3 2
MakcuMasibHBIH 00BeMHBIN pacxon™, qp, M3/4 25 50 40 80 60 120 100 | 200 | 150 | 300 | 500
IIpenenbupli 06bEMHBL pacxo, s, M>/4 50 100 80 160 120 | 240 | 200 | 400 | 300 | 600 | 1000
ITopor 4yBCTBUTENBEHOCTH, M>/4 0,050 | 0,070 | 0,08 0,1 0,15 0,2 0,24 | 0,28 0,3 0,35 | 0,35
Macca cueTunka**, xr, He OoJiee 9,3 11,5 13,6 18,5 28,2 37,5
*Gmax - B coorBerctBum ¢ Ilpukaszom Munctpos Poccun ot 17.03.2014 Ne 99 «O6 ytBepxkaeHur METOAMKH OCYIIECTBICHUS
KOMMEPUYECKOI'0 y4eTa TeIJIOBOH S3HEPTHH, TEINIOHOCUTEIIS.
** TonpKO IS TEIUIOCUETYMKOB C OJHIUM PACX0IOMEPOM

Tabmuma 3

HaumenoBanune rnapameTpa

3HaueHHe mapaMeTpa

Ipenensl nomyckaeMoi OTHOCHTENILHOM MOTPEIIHOCTH U3MEPEHHUN KOJTMYECTBA SHEPTUH (TEIIIOBOM
MOIIHOCTH), %

IIpenensl nomyckaeMoil OTHOCHTENBHOW IMOTPELIHOCTH HM3MEpPEHHH 00BbEeMHOro pacxona (oO0bema)
TEIoHOCUTeNs, %o

+(2+0,02-qp/q), HO He Oozee £5

[Jnana3oH m3Mepenuii remnepatypsl, °C

ot 1 10 105 mam ot 1 mo 150

Ipenensl fonyckaeMoil aDCONIOTHON MOTPENIHOCTH U3MEpeHHH TeMnepatypsl, °C

+(0,6+0,004-)

JlnamasoH u3MepeHuii pa3HoCcTH TeMnepatyp***, At, °C

ot 3 1o 104 unwm ot 3 o 149

[Tpenens! 1omycKaeMoi OTHOCHTENBHOM MOrPEHIHOCTH KOMIUIEKTA JATYMKOB TEMIEPATYPEL, %

+(0,5+3 Atmin/At)

[Tpenens! 1omycKaeMoi OTHOCHTENBHOI MOTPEMIHOCTH BBIYUCIUTENS, Yo

i(O,SJFAtmm/At)

[Tpenens! fomycKaeMoi OTHOCHTENBHOIN MOrPEMIHOCTH H3MEPEHUH TEKYIIET0 BpeMeHH, % +0,05
MakcumanbHoe pabouee napnenue, Mlla 1,6
Jnana3oH u3Mepenus n30bITouHOro AapieHus*, MIla ot 0 o 1,6 (mo 3axazy ot 0 10 2,5)
ITpemessl onyckaeMoil OTHOCHTENBHOH MOTPENIHOCTH H3MEPEHUH U30BITOYHOTO AaBIeHH*, % 12
Paboune ycnoBus 3KCILUTyaTayu:

- IMaIa30H TeMIIepaTyphl OKpY Karomero Bo3ayxa, °C ot +5 1o +50
- IMana3oH OTHOCUTENIBHOM BJIAXKHOCTH BO31yXa, % ot 20 1o 95

- IMara3oH atMoc(epHoro aasieHue, klla ot 61 10 106,7
Knace 3amutsl no 'OCT 14254 1P65
CpeHuii CpoK CIIy>KObl, JIET, HE MEHee, 12
JmHa npucoeTMHUTENBHBIX Kabenel TepMonpeodpa3oBareieit, MM 1500

(1m0 3aKka3y BO3MOKHBI Ipyrue 3HaYeHHs], 10MycKaeTcsl yAJIMHeHHe IPHUCOeJHHUTEIbHbIX Kabemei

TepMonpeobpaszoBareJieii METOI0M CIAMBAHNS M H30JMPOBAHHEM TEPMOYCAKUBAEMOI TPYOKOii)

JlnvHa mpucoeIMHUTENBHBIX Kabenel nHTepdelcoB, MM (10 3aKa3y BO3MOKHBI IPyTHe 3HAYEHHST) 1500
HanpspkeHne seMeHTa NTUTaHUS TOCTOSHHOTO TOKa, B 3,640,1
Cpok ciyObl 3JIeMEeHTa IUTaHMUs, JIET, He MCHee 6

XapaKTepUCTUKU PaTUOMOIYIIS:
- moJoca pabounx yacror, MI 't

o1 433,075 no 434,479 (ot 868,7 10 869,2)

- BBIXO/HAsI MOII[HOCTh, MBT, He Goiee 10 (25)

- KOJIMYECTBO MOCBUIOK PaJHOMOJYJISI B CyTKH 2

IMapamerpsl coenunenus: nHTEpQeiica: RS-485 M-Bus
Ckopocts / Cton 6uTtst / YetHocts / Butbl 9600/ 1/None /8| 2400/1/Even/8
CereBoil anpec CootB.3aBog. Ne 1
KonndecTBO TOMOIHUTEIBEHBIX CUCTHBIX BXOOB (MCIOJTHEHHE M0 3aKa3Y) 2/3/4
KonudecTBo MMITYJIbCHBIX BBIXOJOB (MCIIOJTHEHHUE 110 3aKa3Y) 1
Hanpspxenue nutanus unrepderica RS-485%*, B 9...30

Tok notpebaenus ot BHemHero ucrounuka RS-485/M-Bus, MA He Gosiee 10
MaxkcuManbHoe 3HaueHHe SHepruu, ['kan (kBreu) 9999,9999999
MakcumaibHOe 3HaueHue 00bEMa TEIIOHOCHTENS, M

Hy15-/1y40 99999,9999999
Jy50-/1y100 999999,9999999
Hy125-1y150 9999999,9999999
Jy200 99999999, 9999999
Iloporu nepenosHeHNs 0 UMIYIbCHBIM BXOaM 100000000,0
JUTenbHOCTh MMIYJIbCA UMITYJIBCHOTO BbIX0/1a, MC (110 3aKa3y BO3MOKHBI Ipyrue 3HauUeHus ) 125

Bec ummnynbca, I'kan (1o 3aka3y BO3MOMKHBI APYrHe 3HAYCHUS) 0,001
MakcuMalIbHbI KOMMYTHPYEMbIH TOK UMIYJIBCHOT'O BBIX0Ja, MA 50
MakcuMallbHOE KOMMYTHPYEMOe HalpshKeHHE UMITYIbCHOTO BhIX0/a, B 24

* Tonpko uig TemocueTynkoB Moaudukammi «[lymscapy Y.

** B ucrionHennu ¢ uaTepdeticom RS-485 nuranme ocymiecTiseTcst 3a cueT HCTOUHHKA HHTep(eiica, BCTPOCHHBIH HIIeMEHT ITUTAHMS HE HCTIONB3YeTCsT

*** Perucrparyst nokazanuii ot 0,25°C (onuoHaIbHO)




3 COCTAB U3AEJIUSA

KoMImiekT mocraBku TeIIocyeTYNKa OIMpPCACIACTCA IPU 3aKa3€ U3 COCTaBa, YKa3aHHOT'O B TaﬁHI/IHG 4.

Tabnuma 4
HaumeHoBaHue Komnuectso
Temnocuerunk «Ilynbcapy momudukanuu Y (YD) 1
PyKOBOZCTBO IO 3KCILTyaTaluu 1
I'unp3a 11 MOHTaka TepMonpeodpazoBatens (s [y25 u Beimie) CornacHo 3aKa3y
Kopo6xa koMMyTanmoHHas (B 3aBUCHMOCTH OT HCIOJIHCHHS) 1
KoMIuteKkT nprcoenHuTeseH JaTyHHBIX CoracHo 3aKkazy
Komniext npucoenuHutesneii moa npuBapKy CornacHo 3aka3y
[lapoBoii kpaH Ayl MOHTa)ka TepMorpeodpasoBarens ([yl5, Ay20) CornacHo 3aKa3y
KoMIurexT npokimasok pe3nHoBbIX sl (rannes (s [lyS0 u Bimie) 1

4 ONMUCAHUE UHTEP®ENCA MOJIb30BATEJISA

4.1  Upenrndukanmnonnoe nHanmenosanue [10: «HeatMeter2 V1», Homep Bepcuu 110: 1.36.
4.2 Onucanue MEHIO MMPUBEACHO B MPUII0KEHUHU-BKIIA IBIIIE.
[Ipn HaxaTHM Ha KHOIIKY, PAcCIOJIOKECHHYIO Ha HepeJHEH IaHEIH, MPOUCXOJUT IHUKIMYECKOE MEPEKIIIOUEHHE MEXITy
PEeXKUMaMU UHIUKAIIH.
3HaK % TOPUT HEMPEPBIBHO, KOTAA TEIIOCYETYNK PETUCTPUPYET PACKO TETNIOHOCHUTEIS.
Ha nnimkaTope BO3MOXXHO 0TOOpaKEHHE CIIEIYIOIMINX HEIITaTHBIX CUTYalnil:
- 0OHapy»eH OOPaTHBIN MOTOK BOJBI - MUTAET 3 H TOPHT A\ ;
omMOKa U3MEPEHHUS PAaCXO/a - MUTAET % M TOPUT A\;
B TpyGOMPOBOJIE OTCYTCTBYET TEIUIOHOCHTEND - MUTAET % M TOPUT A\;
pacxos1 60JIbIIE MAKCMMATBHOTO M MEHEE MUHMUMATBHOTO - MHTAET % M TOPUT A\;
- paspsbkeHa Oarapest - MuraetT fll ¥ TOPHT A\;
omuoOKa YHEPTOHE3aBUCUMON TIAMATH - MUTAaeT B W TOPUT A\;
- pa3sHHMIIa TEMIIEpaTyp MOAAIOIIEro U 00PATHOTO TEPMOMPEOOPA30BATENI MEHEE YCTAHOBIEHHOTO OPOTa - MUTAIOT §§ |
TOPUT A\;
- KOPOTKOE 3aMBIKaHHE TEpPMOIpeoOpazoBaTess - MUTAeT §j, BMECTO TEMIIEpaTyphl BBIBOAUTCS 3HadeHHe -999,00 u
TOPHUT A\;
- 00pbIB TepMompeoOpazoBaTens - Muraet 3, BMecTo Temneparypsl BeIBOAUTCS 3HaueHne 999,00 u roput A;
- HEUCIIPaBHOCTh KaHajla U3MEPEHUS TEMITEpaTyphl (BMECTO TEMITEpaTyphl BRIBOIUTCS 3HaYeHue -888,00 u roput A ;
3Hak of MHraeTr ¥ TOpUT A\ IIpu annapaTtHoi omuoOke npubdopa. Heooxonumo o6paTUThCS B CEPBUCHBIH LIEHTP.
*I/IHZ[I/IK&III/ISI MOKET OTCYTCTBOBATh, 3aBUCUT OT MOZ[I/I(i)I/IKaIII/II/I.

5 YKA3AHUE MEP BE3OIIACHOCTH
ITo cremenn 3auTUTHI OT MOPAKESHUS dJCKTPHUSCKUM TOKOM TerutocdeTdyuk oTHocuTcs K kiaccy I mo TOCT 12.2.007.0.

HOPEAYHNPEXKIAEHWUE

o [Ipu HeHayIexkameM oOpalieH!H C JIUTHEBOW OaTapeeil BO3HHKAET OIaCHOCTh B3PhIBA.

o Barapen 3ampemaercs: 3apskaTh; BCKPBIBAaTh; 3aMBIKaTh HAaKOPOTKO; MEPEMyTHIBATH OJIIOCA; HATPEBATH CBBIILE
100 °C; momBeprarh BO3AEHCTBHIO MIPSIMBIX COTHEUHBIX JTyUCH.

o Ha 6arapesix He 101KHA KOHJEHCHPOBAThCS BJlara.

o [Ipy HEOOXOAMMOCTH TPAHCIIOPTHPOBKH CIIETYET COOJIONATh MPENUCAaHus 10 OOPAILEHUIO C ONTACHBIMHU TPYy3aMH
JUISL COOTBETCTBYIOIIETO BHJIA TpaHCIIOpTa (00s3aTeIbHAS MAPKUPOBKA).

o Vcnionp30BaHHbIE JINTHEBBIE OaTapen OTHOCSATCS K CIIEHAIbHOMY BUYy OTXOJIOB.

6 HOAI'OTOBKA K UCITOJIb30BAHUIO, PASMEINEHUE, MOHTAK

6.1  TloaroroBka M3AenMs K yCTAHOBKE HA MECTE SKCILTyaTalluu

Ilepen ycTaHOBKOM TEMIOCUETYMKA IPOBEPHTE €r0 KOMIUIEKTHOCTh B COOTBETCTBUHU C MACMOPTOM. BhINONHKUTE BHEUTHUI
OCMOTD C IETIbI0 BBISBICHNSI MEXaHUYECKUX TOBPEXICHUI Kopiyca npubdopa. Eciu npubop HaXxoauics B yCIOBUSX, OTIIMYHBIX
OT YCJIOBHH SKCILTyaTalllH, TO Iepe]] BBOJJOM B SKCILTyaTallli0 He0OX0MMO BBIIEP)KaTh €ro B yKa3aHHBIX YCIIOBUSIX HE MeHee 2 4.

BHUMAHMUE! I1pu oOHapykeHHH HENCIIPAaBHOCTH TEIJIOCUSTYHKA dKCILTyaTalys npubopa 3anpenieHal

[TapameTpsl, IepednciIeHHbIE HIXKE MOTYT OBITH CKOH(HUI'YPHUPOBAHBI MOJIB30BATENIEM MO MHTEPHEHCY ¢ UCTOIb30BaHUEM
CEPBUCHOI'O ITapOoJIs.

HaumenoBanue nmapamerpa:

- Macka HapabOTKH C OIIUOKAMHU;

- Temneparypa xononHo# Bofbl, 3uMa, °C;

- Temneparypa XononHOH Bofbl, 1€T0, °C;

- [epexon Ha 3UMy - MecsIL;

- [lepexon Ha 3UMy - JICHB;

- Ilepexon Ha neTo - MecsL;

- Ilepexon Ha neTo - 1eHb;

- Mertoa KOHTpOJIsE Macc;

- MeTtoz KOHTpOJIs SHEPT UM,

- ®opmyna pacuéra SHEPrUu.

6.2  Pa3memenue

ITpu BeIOOpE MecTa [UIsl YCTAaHOBKH PYKOBOJCTBOBAThCSA CIETYIOMIMMH KPUTEPUSIMH:

- HE CJICAYCT yCTaHABJIMBATh TCIUIOCUCTUYMK B MECTaAX, A€ BO3SMOXKHO IMPUCYTCTBUEC BTN UJIU arpECCUBHBIX I'a30B;



- HE CJIEAyET pacrojarath BOJIM3M MOIIHBIX HCTOYHUKOB 3JIEKTPOMArHUTHBIX M TETUIOBBIX M3ITyUCHUH;

- HE CJIEyeT pacrojiaraTtb B MECTax, MOJBEPKEHHBIX TPsICKE, BUOPAIIMU WM BO3ACHCTBHIO BOJBI;

- CIIETyeT yUUTHIBATh JIUHY KaOenel CBSI3M C BHEIHIMH yCTPOICTBAMH U HAIMYHE CBOOOIHOTO JOCTYIIA K PACXOIOMEDY.

B Moaudukanuu TemigocueTynka ¢ OJHUM PAacXOJIOMEPOM IMpeoOpa3oBaTesb pacxoja yCTaHABIMBACTCS B MPSIMOM HIIU
obpaTHOM TpyOOITPOBOAE, MECTO YCTaHOBKHM OTOBapWBacTCs NP 3aka3e (TUI CcyYeTYMKa OTOOpakaeTcsi Ha WHIMKATope B
COOTBETCTBHUH C IPUIIOKEeHHEM |” HaCTOSIIEero pyKoBOACTBA).

Bo3moxxHO nepexoHpuUrypupoBanue npubopa 10 Havyaja SKCIUTyaTalliy ¢ OAAI0IIEro Ha oOpaTHBIA Wi HaoO0opoT. [1pu
9TOM IepeyCcTaHOBKa TepMOINpeoOpa3oBarels B pacxojoMepe He TpeOyeTcs W He JOIyCKaeTCs, MapKHpPOBKa TEPMOMETPOB U
yKa3aHue KOHQUrypauuu B PyKOBOACTBE OCTAIOTCsSI 3aBOACKHMMH, YTO HE SIBISETCS HecooTBeTcTBHeM. B m.l11 Hacrosimero
PykoBoacTBa menaeTcs OTMETKa JIMIIOM, NEPEKOH(PHUIYPUPOBABIIMM NpubOop. B Temmocyerunke noctynHa GyHKIMS yKa3aHUS
MecTa YCTAaHOBKHM (Hopmaromuii mnm oOpartHelil TpyOomposox). laHHas (yHKuus ONOKHpyeTcs, eciu B TedeHne 48 gacos
HENpPEephIBHO perucTpupyercs sHeprus. Ecau B MeHto copepxkutcst myHKT «PIPE ON», To maHHas ¢yHKIONSA emle AOCTYIHA st
HACTPOWKH, B IPOTUBHOM cirydae, B MeHI0 oToOpaxkaercs «PIPE OFF». Copoc OIOKHpOBKY TaHHOM (YHKITUE BO3MOXKEH TOJIBKO
Ha 3aBOJI€ U3TOTOBUTEIIE.

B Momuduxanusx TEmIoCYeTYMKOB C JABYMS pacxoJoMepaMH, IpeoOpa3oBaTeslb, COBMEIICHHBIH C BBIYHCIHTEIEM,
YCTaHABJIMBAETCS B MOJAIOUINN TPYOOIIPOBO/I.

[epen ycraHoBKOW pacxogoMepa peKOMEHIYETCs MPOMBITH TPYOONPOBOJ, YTOOBI YIAIUTh U3 HEro OKAJIHMHY, NECOK U
JpyTHe TBEPJIbIC YaCTHUIIBIL.

[IpsmonuHeliHbIe y4acTKH TPYO JOJDKHBI COOTBETCTBOBATH NpuiiokeHuio B u mmerts [ly, paBHblil [ly pacxomomepa.
OTKJIOHEHHUS] BHYTPEHHETO AMaMeTpa TPyO Ha MpSMBIX ydacTKax J0 M IOCJIe pacXoaoMepa He JOJDKHBI MPEBBINIATh BEIUYHH,
MIPUBE/ICHHBIX B Ta0II. 5.

[psmonuneitapie yyactkn TpyO momxubl coorBercTBoBaTh ['OCT 8734 wnmm 'OCT 8732 u umers [y, paBHbii Jly
pacxomomepa. OTKIIOHEHHs BHYTPEHHErO IuaMeTpa TPyO Ha MNpsIMBIX ydacTKax [0 M IIOCIE pacxoloMmepa HeE JIOJDKHBI
MIPEBBINIATH BEINYNH, IPUBEICHHBIX B Ta0I. 5.

Tabmuna 5. JlomyckaeMble OTKIIOHEHHSI BHYTPEHHETO AUaMETpa TPyObl MPSMOIMHEHHBIX y4acTKOB

Ty 15 20 25 32 40 50 65 80 100 125 150 200
QT%G“’ 15£1,0 | 20£1,5 | 25£1,5 | 32*1530 | 4071530 | 5045,0 | 65+£5,0 | 804£5,0 | 100£6,0 | 125+7,0 | 150£7,0 | 200+9,0

KommnexT mpucoeaunuteneii nmox npusapky mnpoussogactsa OO0 HIII « TETDIOBOJJOXPAH» obecnieunBaeT mpsimbie
yuacTku 5 [y mns temnocuerunkoB y15, Hy20, dy25, dy32, dy40.

[epen pacxonomepamu Jy15, dy20, dy25, Ay32, y40 pekomeHayeTcst yCTaHaBIMBATh (QUIIBTP.

6.3  MoHnTax

[Tpu MOHTa)KEe PacXxoOMEPOB HEOOXOAUMO COOIIOIATh CIEAYIOIINE YCIOBUS:

- pacxomomep [y15-40 momxkeH OBITH PACIONOXKEH OTHOCHUTEIBHO TPYOBI moja yrioMm ot 45 mo 315° Bo u3bexanue
CKOIIJICHHS BO3/lyXa B COOTBETCTBUU C PHC.2;

- pacxomomep Jy50-200 momkeH OBITH pacIONOKEH BEPTUKAIHHO OTHOCHTEIBHO TPYOBI BO M30eKaHUE CKOIICHUS
BO3/yXa B COOTBETCTBHUH C PUC.3;

HEAOIMYCTUMOE [10/10)XKEHNE L0MYCTMMOE TT0/IOXERVE

IOXERME

HEROMYC TIMUE 1,

0M9CT) M\/.‘?U[ T10/10XEH H@f

HEL
N

A0MyCTUMOE I10/10XXKEHNE \

G

079 TIMOE MI0/OKEHVE
Pucynox 2 Pucynox 3

- HampaBJIeHHE CTpPEJIKM Ha KOpIyce pacxoJoMepa JOJDKHO COBIQAaTh C HAlpaBiICHHUEM II0TOKa BOJIBI B
TpyOOIIpOBO/IE;

- TPUCOCAMHHTEIBHBIC INTYLEPHl COSAUHHUTH C TPYOOIPOBOJIOM, YCTAaHOBHTH IPOKIAJKUA MEKIY PacXoIOMEpOM H
LITYLEPaMH, 3aTSHYTh HAKUIHBIE Falki ¢ MOMEHTOM He Gonee 40 H-M (4 krc-m), U KOHTPOJISL MOMEHTA 3aTsDKKH
raiKu MpUMEeHATh TuHaMoMmeTprdeckmii kirtod mo 'OCT 33530-2015 (manHas pekoMeHIaus paclpocTpaHsIeTcs Ha
pacxonomepsl [y15-40);

- YCTaHOBHTH PacxoJoMep B TpyOompoBoae 6e3 HAaTArOB, CKATHIl U IEPEKOCOB;

- YCTaHOBHUTb PacxoJOMep TaK, YTOObI OH ObLIT BCEr/ia 3aroHeH BOAOI;

- pacxosoMep MOXKET YCTaHaBIMBAThCS Ha TOPU30OHTAIBHOM, HAKIIOHHOM M BEPTHKaJILHOM TPYOOIPOBOIE.

! Tlocie ycTaHOBKH pacXxoIoMepa IMPOBeJCHHE CBAPOYHBIX pabOT Ha TPYOOIPOBOIE HE HOITYCKACTCS.

!  He nmomyckaercs MOAKIIOYCHHE HCTOYHMKA MHUTaHHMs mpubopa ydera oT juHumu 220 B, Kk KOTOpOoMy Takke

MO/IKITIOYCHBI HCTOYHUKH 3JIEKTPOMArHUTHBIX TIOMeX (HarmpuMep, 4aCTOTHBIC MPeoOpa3oBaTelii, HACOCHOE 000PYIOBaHHE H T.I1.).

[lepen BBOJOM pacxogoMepa B SKCILTyaTalUio IPOBOJIAT CIIEAYIOIINE ONepaLliH:

- ybemutbcs, 4YTo KOHQUrypaumus mnpuOopa, YyKasaHHas Ha JHUCIUICE, COOTBETCTBYET MECTy YCTaHOBKH

(Tomarotyii/0OpaTHEIA TPyOOIIPOBON);
- IIOCIie MOHT@Xa pacxoJoMepa BOAy MOAABATh B MarHCTPaIb MEIJICHHO IIPU OTKPBITHIX B HEel BO3IYLIHBIX KIIalaHax
JULSL TIPEOTBPAILICHUS pa3pyLICHUs PacXo10Mepa Mo IeiiCTBUEM 3aXBaue€HHOTO BOJIOI BO3/1yXa;



- MIPOBEPUTH TEPMETHYHOCTE BHIIOTHEHHBIX COSTMHEHNH, COCTMHECHNS TOJDKHBI BRIACP)KUBATh naBienue 1,6 MIla.

! Bo BHOBb BBOJMMYIO OTOMHTEIbHYIO CHUCTEMY (JOM-HOBOCTpPOWKA), MOCJE KAlHMTAIBLHOTO PEMOHTA MM 3aMEHbI
HEKOTOpPOH YacTh TpyO pacxogomep MOXKHO YCTaHABIIMBATH TOJBKO IOCJE IyCKa CHCTEMBI B OKCIUTyaTallMIO U TIIATEIBHOU ee
npoMbiBKU. Ha mepuox peMoHTa OTONMUTEIbHOW CETH PacXOAOMEpbl PEKOMEHIYETCs JEMOHTUPOBATH U BPEMEHHO 3aMEHUTh
COOTBETCTBYIOIIEH MTPOCTABKOM.

OpuH TepMorpeoOpazoBaTellb YCTaHOBJIEH B KOPIyC pacxozomepa M omiomOupoBaH. Bropoit TepmonpeobOpazoBarens
yCTaHaBJIMBAECTCSl B TPYOONPOBOJ, MPOTUBOMOIOXKHBII TOMY, B KOTOPOM YCTaHOBJIEH PacxoioMep, NEpICHIUKYISIPHO K OCH
TpyOOmpoBOJa, TMoOCIe pacxogomepa (ecmd B COCTaB  TEIUIOCYCTYMKA BXOAWT [Ba  pacxozomepa). JlaHHEIHA
TEepPMOIIPEOOpa30oBaTeh MOICKHUT TUIOMOMPOBKE TOCIIE YCTAHOBKHA. MOMEHT 3aTsSXKKH IITyIlepa TepMmomnpeobpasoBatens 1,6
H-m (0,16 xre-m) (it KOHTPOJIST MOMEHTA 3aTsDKKU MPHUMEHSATh AnHamoMmeTpudeckuil kimrod mo I'OCT 33530-2015). Pazmep
TepMoInpeoOpazoBaTeleid M THIB3, BXOAANINX B KOMIUIEKT IIOCTaBKH, OOECIIEYMBAET IOJOKEHHE TEPMOUYBCTBHTEIHEHOTO
aneMeHTa B TpyOe Ha rmy6uny (0,2-0,8)D.

Ecim B cocTaB TemiocueTynka BXOJUT ABa pacxoaoMeEpa, KOMMYTalUsg ITPOBOAOB, COCIAWHAIOIMUX PpPacXxoaAOMEp H
BBIYUCIUTEIb, OCYIIECCTBIIACTCA C UCIIOJIB30BaAHUEM KOMMyTaHPIOHHOﬁ KOpO6KI/I, onmnueﬁ B KOMIIJICKT IIOCTAaBKH.

TemmocueTynKk TakKe MOXKET OBITH CKOMIUIEKTOBAH BBIHOCHBIMH HHAUKATOpaMu Il KaXJI0ro pacxoJgoMcepa Iipu
HEOOXOAMMOCTH yJIaJIeHHOro pa3merieHus. [loaxioueHne corylacHo cxeMam, MpUBEAEHHBIM B NMPWIOKEHHN B Ha BBIHOCHOM
nHIUKaTop. biokn KoMMyTaliy, paciiojoXKeHHbIe BHE IKada ynpaBieHus, JOJKHBI ObITh OIUIOMOMPOBAHEL.

[Ipn MOHTaXE TaTYMKOB JIABJICHHSI HEOOXOIUMO COOJIIOAATE CIIEAYIOIINE yCIOBHSL:

- B COCIUHHUTENBHOW JIMHUM OT MecTa O0TOOpa MaBIICHUS K JAaTYUKY CICAYEeT YCTaHOBHUTH TPEXXOIOBOHM KpaH Mt
COCIMHEHUS JaTdnka ¢ aTMocdepoii. [lepen mprcoennHeHneM K JaTYNKY COCTUHHUTEIBHBIC JTHHUU JOJDKHBI OBITH TIIATEIHEHO
MIPOAYTHI ISl YMEHBIICHUS BO3MOKHOCTH 3aTrPsI3HEHUS KaMEPhl H3MEPHUTEIBHOTO OJIOKA TATINKA;

- PEKOMEHJAyeTCs YCTaHaBIMBATh NATYWK TOJ YIJIOM BHH3 IS 3aIIUTHl OT THAPOYIOApOB, BO3HHUKAMONINX IIPHU
3aI0JIHCHUH TPYOOIIPOBOIOB, U IPEAOTBPAIICHHUS CKOIUICHHUS BO3LyXa B MECTax IOICOCTUHEHNUS TaTINKa K TPyOOmnpoBoay;

- HE YCTaHABIHMBATh MATYMK BEPTHKAIBHO B 3aKPBITHI MIApOBOW KpaH, HAIMOJHEHHBIA BOAOH, BO H30exaHUe
paspyuieHuss MeMOpaHbl;

- B Cly4yae MPEBBIIICHUS TeMIIepaTypbl u3MepsieMon kuakoct 3HaueHus 130 °C mepen JaTYMKOM PEKOMEHIYeTCs
yCTaHAaBJIMBATh PaIHaTOP.

KomMyTarus npoBOJOB, COSNUHSAIONIMX JNATYMK MAaBICHHS M BBIYUCIHUTENb, OCYLIECTBIISIETCS C HCIIOJIb30BAaHHEM
KOMMYTAIIMOHHON KOPOOKH, BXOAAIIEH B KOMIUIEKT IIOCTAaBKH.

JUIs MCKITFOYeHUsI HEeCAaHKIIMOHUPOBAHHOW 3aMEHBI JAaTYMKOB MABJICHUS W pacxoJoMepa KOMMYTAIMOHHAas KOpoOKa
TIOJUICKUT TUTOMOMPOBKE.

Temnocuérunk «Ilymbcap» Y ycTaHaBIMBaeTCS B COOTBETCTBHH C THIOBBIM MPOCKTHBIM PEIICHHEM, MPHUBEIEHHBIM
https://pulsarm.ru/support/.

7 TEXHUYECKOE OBCJIYKUBAHUE

Jns  GesomacHOW SKCIUTyaTalM HEOOXOAMMO OCYIIECTBISITH TEXHHYECKOE OOCITy>KHMBaHUE, KOTOPOE JOJIKHO
MPOBOJUTHCS JTMLAMH, H3YYUBLIMMH HACTOSLICE PYKOBOACTBO MO SKCILTyaTaLlUH.

TexHnyeckoe 00CIy)KUBAHHE COCTOUT H3:

1) MIEPHOIMYECKOTO TEXHUYECKOrO 00CIY)KUBAHUS B TPOLIECCE IKCILTyaTALHH;

2) TEXHUYIECKOTO 00CITYKIBAaHHUS TIepe]T IPOBEICHNEM MTOBEPKH.

[epuoguyeckoe OOCITyKMBaHHE 3aKIIOYaeTCs B OCMOTpPE BHEIIHETO BHAA TEIUIOCUETYMKA, B CHATHM M CBEpKe
U3MEpUTENbHOI HH(OPMaLNH, TOJBOKE BHYTPEHHHUX YACcOB, B yCTPAaHSHUH IPHYHH, BBI3BIBAIOLINX OIIHOKH B paboTe.

OcMOTp peKOMEHIyeTcsi POBOMUTh He pexe 1 paza B 6 MecsleB, MPH 3TOM IMPOBEPSETCS HAIECHKHOCTh KPEIUICHHs
npudopa Ha MecTe SKCIUTyaTalluH, COCTOSIHUE KaOeIbHBIX JIMHUH 1 COXPAHHOCTH TIOMO.

CusiTre HHpOpMAIMKU ceayeT MPOBOANTH C HCIIOJIb30BaHUEM IIEPCOHAIBHOTO KOMIIBIOTEpA Yepe3 nHTepdeiic.

OOcnyxuBaHHe Iepes IMOBEPKOH 3aKiroyaeTcs B 3aMeHe JUTUEeBOH Oarapeu. 3ameHa Oarapeu OCYIIECTBIACTCS B
YCIIOBUSIX CEPBHUCHOT'O IIEHTPA M10CJIE BCKPHITHUS TNIOMOBI KOPITyCa BEIYMCIUTES.

8 IIOBEPKA

Temmocuerunk nomnexxut moBepke, cormacHo HOTJIM 408843.000 MII «Temnocuerunku «llymbcap». Metomuka
nosepku» ¢ u3MeHenneM Ne 1. Ileproguueckast mosepka B PD mpoBoauTcss oauH pa3 B IIECTh JeT. JlaTa ouepeqHoil moBepku
ykaszaHa B paznene 12. [lepumoandeckas nosepka B PecnyOnuke Kazaxcran mpoBoauTcs OMH pa3 B 4eThipe roga. B apyrux
CTpaHax - COIVIACHO HALIMOHATBHOMY 3aKOHOJATEIILCTBY

9 IIPABWUJIA XPAHEHUSA, TPAHCIIOPTUPOBAHUSA U YTUJIN3ALIUU

9.1 TemnocueTyuk B yakoBKE MPEANPHATUA-H3TOTOBUTENS CIIEAYeT TPAHCIOPTHPOBATH JIIOOBIM BHIOM TPAHCIOPTa B
KPBITBIX TPAHCIIOPTHBIX CPENICTBAX Ha JIIOOBIe pacCTOSHUA. Bo BpeMs TpaHCIIOPTUPOBAHUS M TIOTPY309HO-PA3TPy30UHBIX paboT
TPAHCIOPTHAS Tapa HE TOJIKHA MOJBEPraThCs PE3KUM yapaM U IPSIMOMY BO3JICHCTBHIO aTMOC(EPHBIX OCaIKOB M MBLTH.

9.2  TlpenenbHbIC YCIOBUS XPAHECHUS U TPAHCIIOPTUPOBAHHMS

1) TeMIepaTypa OKpyKaromero Bo3ayxa ot munyc 40 no mitoc 55 °C

2) OTHOCHTEJIbHAs BIaXKHOCTh BO3yXa He Ooiee 95%;

3) atMochepHoe aaBneHue He MeHee 61kIla (457 MM pT. cT.).

9.3  XpaneHue mpuOOPOB B YIIAKOBKE HA CKJIaJaxX M3TOTOBHUTENS U MOTPEOUTENS JODKHO COOTBETCTBOBAThH YCIOBHUSIM
xpanenus «5» o 'OCT 15150.

9.4  VYrwmmzanus npubopa TNPOU3BOAUTCS B COOTBETCTBUH C METOAUKOM, YTBEpKICHHOW [ OCYyIapCTBEHHBIM
koMuUTeTOM P® 10 TeneKOMMYHUKAIHSIM.



10 TAPAHTUMHBIE OBSA3ATEJILCTBA

10.1 M3roToBHTENh TapaHTHPYET COOTBETCTBUE M3nenus TpedoBanmsM TY 4213-041-44883489-2016 npu ucnonb30BaHUH
prbopa 1o Ha3HAUEHHIO, COOJIIOICHIHN MTOTPEOUTENEM YCIIOBHI IKCIUTyaTal[H, XpPaHEHHs], TPAHCIIOPTUPOBAHMS M MOHTaXA.

10.2  T'apaHTHIHBIA CPOK — 5 JIET C AATHI IIEPBUYHOM ITOBEPKH JI0 BBOJA B SKCILTYaTallHIO MPH ycJIoBHU codmonaenus 11.10.1.

10.3 M3roroBuTens HE IPUHAMAET PEKIAMallUH, €CIM TEIIOCUYETYUKH BBIIUIA U3 CTPOS MO0 BUHE MOTPEOHTENS HM3-32
HETIPaBWIBHON 3KCIUTyaTalllyl WK TIPH HECOOTIOACHUH YKa3aHHUH, TPUBEACHHBIX B HacTosAIEeM PykoBoncTse.

10.4 B rapaHTHHHBIH PEMOHT NPUHUMAIOTCS TETUIOCYCTYMKH MOJTHOCTHIO YKOMIUIEKTOBAHHBIE M C HACTOSIINM
PykoBoacTeoMm.

10.5 TapaHTusi H3roTOBUTENsl MpEKpamlaeTcs B Ciydasx HapylLICHHs/CpbiBa IUIOMO, MOBpeXIeHUs Npudopa,
U3MEHEHUS KOHCTPYKITUH.

ITo BceM Bompocam, CBsI3aHHBIM C KaueCTBOM HPOJYKIMH, CIeAyeT 00pallaThesi Ha MPeIIpHITHE-U3TOTOBHUTEIB!

Poccus, 390027, r. Psizanb, yia. HoBas, 51B, iutepa K, ne:xk.nom.H2;

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

CepBHCHBIEC IEHTPBI

11 CBEJEHMUSI O MIPUEMKE
Temmocuerank  «Ilymbcap» , °c, Ny Q= M3/, qi= M3/g

s 3aBOJICKOM Ne

COOTBETCTBYET TPeOOBAHUAM TeXHHUCCKHX yCinoBuil TY 4213-041-44883489-2016 u npu3HaH rOJHBIM K 3KCILTyaTallUH.

OTK Jara Bblltycka

12 CBEJIEHUSA O ITIOBEPKE

Temnocuerunk «Ilynpcap» Momuduranuu moBepeH. CBeZieHNs TIPUBEICHBI B Ta0IHIIE:
Damuns, Kaetimo Jlara
Jara HaumenoBanue OtMeTKa N
WHUIUANBI, TIOANHCH| TMOBEPHUTEIHLHOTO odepeTHoi
MTOBEPKHU MOBEPKHU 0 TOBEpKE
TTOBEPUTEIIS oprasa TOBEPKHU
IlepBuunas no
P A IToBepxka
BBOJIA B
BBITIOJTHEHA
IKCILTyaTaIiio

Kanansr HU3MEPCHU TEMIICPATYPhI, pacXoaa, A1aBJICHU ITOBECPCHBLI.



IIpunoxenue A

TABAPUTHBIN YEPTEX 1 YCTAHOBOYHBIE PA3SMEPHI

L

85

102

Homunanensiii tuamertp

Pasmep

15 20 25 32 40

MomnTaxknas juyiHa L, MM He Oosee

110 | 130 | 160 | 180 | 200

Bricota H, MM He Gonee

80 90 100 | 110 | 120

[IpucoemuantenpHas pe3pda D

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

[MprcoeunuTenbHAs pe3bda TepMonpeodpa3zoBaTenst

M10x1 L=8,5mMm

[ ]

[ ©0000Y |

kjl—yL)

HomunanbHeii nuameTp 50 65 80 100 125 150 200
MonTtaxHas aauHa L, MM He Ooltee 200 200 225 | 250 250 300 350
Bricota H, MM He Gosiee 180 200 280 | 280 280 360 415
D, MM He OoJiee 165 185 200 | 220 250 285 340
D1, MM He Ooniee 125 145 160 | 180 210 240 295
nxM 4xM16x50 8xM16 8xM20 | 12xM20




IIpunoxenue b

TABJIMIA JIEKTPUUYECKHUX MOJAKTIOUYEHUWM 111 KBAPTUPHBIX TEIIJIOCYETYMKOB

1) Hcnonnenue ¢ unmepgeiicom RS485:

bennrit — MUHYC [IUTaHUs
Kopuunessiii — IUTFOC ITIHTaHUS
Kenrerid —RS485 A
3eneHsli —RS485 B

2) Hcnonnenue ¢ umnyibcHolmu 6xo0amu u unmepdeiicom RS-485:

3) Ucnonnenue ¢ unmepgeiicon M-Bus:

Benprit

Kopuunessiii

— M-Bus
— M-Bus

4) Hcnonnenue ¢ UMnyibCHbIMU 6X00AMU U

unmepgeiicon M-Bus:

Cepblii (4epHBIif)
Po30BEIi1 (OpaHKeBBIN)

— aroc Bxox 1
— IIIIOC BXOX 2

CuHui — INIIOC BXOX 3
Kpachprit — mIroc Bxox 4
Benprii — MUHYC [TUTaHUS
KopruneBslii — IUTIOC IUTaHUSA
Kenrorid —RS485 A
3eneHbIl —RS485 B

CuHuit

Kpachbprii

Bbenprit
Kenteri
3eeHbli

Cepblii (4epHBIiT)
Po30BEIi1 (OpaHKeBbIT)

— aroc Bxof, 1
— ILTIOC BXOJ 2
— ILTIOC BXOX 3
— IUTIOC BXox 4
— MHHYC BXOJIOB
— M-Bus

— M-Bus

5) Hcnonanenue ¢ umnyioCHbIM 8bIX000M:

KopuuneBsiii

Benprit

— IITFOC
— MUHYC

CXEMA MOJKJIOYEHUS OBIIEJIOMOBOI'O TEILVIOCYETYHUKA C OJHUM PACXOJJOMEPOM, HHTEP®ENCOM
RS-485 U TPEMS UMITYJIbCHBIMH BXOJAMU

Pacxogomep
BblMUCIUTESb
IN Pulse1 KOPVMHEBbIN

IN Pulse2 [ e
IN Pulsed [2enesbin
GND Genbin

GND Genbii

KOPWMHEBBbIA

+U nut
RS485 A
RS485 B

KENTbIN

3eneHbIn

KommyTaumoHHas Kopobka

—_— e — —

MMMNYNbCHbIM

MmnynbcHbIn Bxog 1 | BbIXO40M |

| wvmnynbCcHeim |

MmnynbcHbIn BxoA, 2 | BbIXO40M

—_— - —

|  wvmnynbcHbIM

VIMnynbCcHbIV Bxoa 3 | BbIXoaAomM |

Genbii Genbin
GND GND
KOPUHHEBBbIA KOPWHHEBbIA

vcc vcc

KEMTbIn +
P1| |P1 1

3eneHbIn
P2
GND GND -
GND vcc
+

\Y P2
\Y

_

CXEMA ITOJKJIIOYEHHAS OBIIEJTOMOBOI'O TEILVIOCYETYHKA C OJJHUM PACXOJJOMEPOM, HHTEP®ENCOM
M-Bus 1 TPEMA UIMITYJIbCHBIMHA BXOJAMM

Pacxogomep
(BblMUCANTENL
IN Pulsel KOPWMHEBbI

IN Pulse2 [ €™
IN Pulse3 [3eneqsn
GND 6enbin

M-bus Genbi

KOPWHHEBbI
M-bus

KOMMYTaLI,VIOHHaH Kop06|<a

Mpu6op yueTa |
C MMy NbCHBIM |

MmnynbcHbIl BxoA 1 | BbIXO40M

|—I'Ip1/|6op yyeTa |
| cumnynbcHem |
MmMnynbCHbI BXOA 2 | BbIXO40M

[ Mpnbop yyeta |
| ¢ umMnynbcHbIM |
MmMnynbcHbI Bxoa 3 | BbIXO0OM

Genbiit Genbin
GND GND
KOPWHHEBbIN KOPVMHEBbLIN
vce vcc
XKEeNTbIn +
P1| |P1 1
3eneHblit -
P2
GND GND
GND vce
+
\% P2
\%




HpOZ[OJ'DKeHI/Ie MMPUIIOKCHUSA b

CXEMA NOJKJIIOYEHMS TEIVIOCUETYHUKA C OJJHUM PACXOJOMEPOM, UHTEP®ENCOM RS-485, TATYUUKOM
JABJIEHUA U TPEMSA UMITYJIbCHBIMU BXOJIAMMU (TynukoBasi cicTeMa)

Pacxogomep

(BbMMCNNTEND)
GND
vCC

P1 Sens1

6Genbiii

KOPW4HEBBI

KEMTblit

PO30BbIi

(opaHxesblit

KpacHbIii

IN Pulse1
IN Pulse2
IN Pulse3

GND

CHHUA

cepbi
(YepHbli)

6Genblit

GND
+U nut KOPVYMHEBbIA
RS485 A

RS485 B

Henmbiit

3eneHblit

|— Npubop yyeTa ¢ |
MMMYAbCHBIM

| |

| BbIXOZ,0M

CXEMA HNOJAKJIIOYEHUA  OBIIEJIOMOBOI'O

UHTEP®ENCOM RS-485 W1 IBYMSI UMITYJIbCHBIMHA BXOJAMMA

Pacxogowmep 1
(BbIMUCONTEND
IN Pulse1

IN Pulse2
IN Pulse3
GND

KOPVMHEBbIN

XKENTbIN

3eneHbIn

Genbiit

Genbii

GND

+U nut
RS485 A
RS485 B

KOPWHHEBbIA

KENTbIN

3eneHbIn

CXEMA NOAKJJIKOYEHUSA

UHTEP®ENCOM M-Bus U JIBYMSI UMITYJIbCHBIMU BXOJAMM

Pacxogomep 1
BbIYUCIINTEND
IN Pulse1

IN Pulse2
IN Pulse3
GND

KOPVMHEBbIN

XenTblii

3eneHblin

Genbin

Genbin

M-bus
M-bus

KOPWHHEBbIA

fativk fgaeneHus
Genblit |
KommyTaumoHHasi kopobka Iso| |= GND
KOpW4HEeBbIN T :S
3311 vce
6Genblit [ | 6enwin XenTbiit | &
- - 2 ouT
KOPVMHEBbIA KOPU4HEBbIN
+ +
KenThlit P1 P1 KenThlit
P2| | - ===
. . Npu6op yueta c |
KpacHbm In2 In2— NMny/ bCH bl | MMNYNbCHBIM
1 L BXOA 2 . BbIXOJ,0M l
cepbIi
(YepHblil) | _ _
- +
PO30BbIit
NmnynbeH bl (opatikesbiit)| V1 P2
sxoa 1 + -
V2 - |—I'Ip|46op yyeTac |
CUHMIA + MMnyn bCH b MMNYNbCHBIM
E E 8xoa 3 X BbIXOA0M |
TEIVIOCYETYUKA C [ABYMA PACXOIOMEPAMMU,
KommyTaumoHHasa kopobka ) Pacxonomep 2
KOp4HEBbIN OUT Pulse
Genbin oo oo Genbiii Genbii GND
KOpVMHEBbIA KOPWHHEBbIA -
vce vce '_
N . Mpunbop yyeTa c |
XEnTbli P1 P1 4| MmnynbcHbIn | MM MY bCHBIM |
o BxoA 2 BbIXOA0M
3eneHbIn |
P2 ————
GND GND _
b vee ) |—I'Ipm60p yyeTa c]
n MMnynbCHbI | MMNYNbCHbIM
\Y P2 Bxof 3 | BbLIXO10M
\%
OBLHIEJOMOBOI'O TEIVIOCYETUYUKA C ABYMSA PACXOJOMEPAMMU,
KommyTaumoHHas kopobka 3 Pacxonomep 2
KOPWMHEBbI OUT Pulse
Genbiit Genbiit 7
enblii oo o enbii Genblit GND
KOPWMHHEBBI KOPWHHEBbIA -
vcc vce [
. Mpubop yyeTa
HEMTEM | 54 P1 +—| VIMnysTb CHbliA | ¢ umnynbcHbm |
3eneHbli Bxopg 2 | BbIXO40M
P2 -
GND GND _
oo vee |_I'Ipm6op yyeTa c]
+ MRy b CHbI i | vMnynbcHbIM |
V P2 Bxoq 3 | BbIXOAOM |
\%




HpOZ[OJ'DKeHI/Ie MMPUIIOKCHUSA b

CXEMA INOAKJJIIOYEHUS TEIVIOCHETYUKA C JABYMA PACXOAOMEPAMMH, JABYMsA HUMITYJIbCHBIMU
BXOJAMM U YYETOM OBPATHOI'O IIOTOKA HA JIBYX PACXOAOMEPAX, RS-485

CXEMA NOJIKJIOUYEHHA OBIIEJIOMOBOI'O TEINIOCUETYMKA C OJHUM PACXOJOMEPOM, HHTEP®ENCOM

RS-485, JATYNKAMM JABJEHUA U TPEMSA UMITYJIbCHBIMU BXOJJAMUA

Pacxogomep 1
(Bb'”:",\‘l:rgnle”? e KommyTaumoHHas kopobka | Pacxonowmep 2
KOpW4HEBbIM
A £ OUT Pulse
IN Pulse2 Bernbili Benbii i
] ernbiv oo o enbin 6enblit GND
3eeHbli I
IN Pulse3 ——>"— KOPVYMHEBbIA KOPVMHEBBbIA GND 6enblit
ﬁeﬂbM vce vce |— e
GND KEnTbIi + o MpnGop yuera | KOPW4HEBbIN
s P1 P1 Nmnynib cHeli | vmMnymbCHeM +U nut
GND | Beni I l Bxon 2 | eeixogom | —
+U KOpWMHEBbBIA P2 - RS485 A
nnuT —_— 3eneHblit
RS485 A KENTbIiA RS4858
RS485 B 3erneHbli b GND
GND vee " . |—I'IpM60p ydyeta c |
+ Mnynb CHbIN MMMYIbCHBIM
\% P2 exoa 3 BLIXOIOM
\Y

Pacxopnomep
(BblMUCOVTENb) Genuii [aTiuk nasnexns
GND B NoAatoLLmin
_ TpyGonposoa
KOPWHHEBBI
VCC Genblit | GND
el KommyTauuoHHas kopobka 5 =
P1 Sens1 yrau p KOPVHHEBBI §§
3eneHbIi 28 1 vce
P2 Sens2 GenbIn 6Genbin KenTbi | @
PO30BbIit - - 2 ouT
IN Pulse1 (opatikesbiit) KOPWHEBbIi . . KOPVHHEBBIi
KpacHbIn . "
IN Pulse2 KENTHIA P1 P1 KeNThli
CYHWIA .
IN Pulse3 senenuin | oo || = ——-
G 73:;:2”2) . MNpubop yyeTa c I
ND KpacHbi In2 In2 * WMy bCHBbIN | umnynbcHbim
G Genbiit Bxog 2 | BbIXOZ0M | HaTtiuk naenenus
ND —_— = — B 0BpaTHbIit
KOPWMHEBbIN . Tpy6onposoa
+
T ) e o [T
Kbt - - L
Y -
RS485 A B + KOPWHHEBbIii KOpVMHEBbIA g :§ 1 Vee
3eneHbli - - 5
RS4858B posose KENTbIA KENnTbIn % :
MMnyn bCHbIM (oparKeBbIf) \/4 P2 2 ouT
Bxog 1 .
— — — V2 - e
|—I'Ip|46op yuetac | F— . | Npun6op yyera c
| MMNY/IbCHBIM I In3 In3 MIMNyn beH bl | MMAYAbCHBIM
- | — Bxog 3

BbIXO40M

CXEMA HNOJKJIIOYEHHUA TEIVIOCYETYUKA C OJHUM

| BbIXO40M

JATUYUKAMMH JABJIEHUA U TPEMA UMITYJIbCHBIMUA BXOJAMHM

PACXOJJOMEPOM, HHTEP®ENCOM

M-Bus,

Pacxopnomep
(BbNVIOnI/IT(e;J"I\Il:)D Germit ,Elawukqaaner:mn
B rnofaloLLnii
_ Tpy6onposoa
KOPVHHEBbIM
VCC Benbiii
, 1 GND
P1 Sens{ |2 KommyTaLumoHHas kopobka opmeos{ T3 | -
3eneHblit § o 1 VCC
P2 Sens2 Gerbint | _ | Genwiit KenTbiit [ @ 2 2 ouT
PO30BbI
(opaHxesblit) KOpWHHEBbI KOpW4HEBbIN
IN Pulse1 ) P . & o
IN Pulse2 Kpackbi KEnTbIit KeNThl
) P1| |P1 [————-
CUHMI N
3eneHbIn
IN Pulse3 copui P2 - Mpun6op ydeTac |
GND [Huepssi) —— o } UMAYNbCHBIM |
_ In2 In2 Vimny b CHel i | BbIX M e
M-bus 6enblit Bx0A 2 bIXo 4,0 ] ﬂawg AaBneHns
_— — = B 0GpaTHbIit
KOPVYMHEBbIN N Tpy6onposoa
M-bus (qeﬁiﬁ:?;‘ 6enbin Genbiit |
————— | -1 - - L GND
. S|S =
Mpn6op yueta ¢ B 4 |ropHenti KoputiHestii| 2 E 1 VCC
| UMNYNbCHbIM | po3oakli 7 5| & g
MMnynbcHbli (opaHxeBblit) KenThli KenTblit | @
| BbIXO4,0M | Bxoa 1 . Vi P —— L 2 out
L V2 - Npubop yyeta ¢ |
il In3 In3 * MMy rib CHbI i | MMNYNIbCHBIM |
Bxoq 3

| Bbixogom |
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HpOZ[OJ'DKeHI/Ie MMPUIIOKCHUSA b

CXEMA INOJKIIOYEHHUA OBHIEAOMOBOI'O TEIVIOCYETUUKA C JBYMsA PACXOIAOMEPAMMU,
HUHTEP®ENCOM RS-485, JATUMKAMU JIABJIEHUS U JIBYMSI UMITYJIbCHBIMU BXOJAMUA

Pacxogomep 1
BblYUCANTENb) Genuit
GND
KOPUYHEBbII
VCC
. [Hatunk naBneHuns|
Kenteln
P1 Sensl1 B NoAakoLLuiA
3eneHblit Tpy6onposoz
P2 Sens2 6Genbiii
o |
posoaslf KoMMyTaumMoHHast kopobka Igs |= GND
IN Pulse1 [Hopam«ess! KOpPUYHEBbIA| T
) a1 VCC
IN Pulse2 toacHel Genbint Genbint KEnTbli a
. - - 2 ouT
IN Pulse3 canm KOPUYHEBbIiA KOPUYHEBbIN
cepblii H H |_n_6_ — — 1
GND [H{uepsbiit) | KenTbi KenTlit prbop y4eta g
o P11 P1 | vmnynbcHbIM
GND 3eneHblin p2 _ - | BbIXO40M |
KOPUUHEBIN (pacxopomep Vi
+U nut KpacHbii In2 In2 + MMHyﬂbC;bIVI | ana cxem 9, 10 :
KENTblit BXo4 [atunk faBneHus|
et — npunoxenua
RS485 A | _fprnowenvA’ ]— B 06paTHbIA
RS485 B senenst cepuit ) ) Tpybonposoa
| (sepnui)| _ _ | oemeit Genii 1 GND
Genblid KOPUYHEBbIN KOPUYHEBBbII ; 3 i
- H 2
po308BbIif . N %Q 1 vee
i Kenteln Kenteln
Pacxopomep 2 Jlocarxessii)) /4 || pro 2 ouT
KOpM‘{HeBbW] KOpM‘lHEBbIVl - _—— — — ‘—l
OUT Pulsel V2 - |—I'Ipm6op yyeTa ¢ |
GND %" I CuH || 3 In3 * VIMAYnbCHBIA | umnynbcHbIM
1 = BX0A 3 |  BbIXOAOM

CXEMA NOJAKJJIOYEHUA  OBIEAOMOBOIO TEINVIOCYHETYUKA C JBYMSA PACXOJAOMEPAMM,
UHTEP®ENCOM M-Bus, JATUMKAMMU JTABJEHUS U IBYMSI UMITYJIbCHBIMU BXOJAMMA

Pacxogomep| 1
(BblYMCOUTENDL Genui [aTtyuk gasnexusi
GND B NnoJatoLuuig
b Tpy6onposog
VCC KOPU4HEBLIA Gonuii ‘
— KommvTaLmoHHas kopobka 52 |= GND
P1 Sens1 KOPUYHEBBbIiA § :ﬂ 1 Vee
P2 Sens2 senomy Genbiil [ _ | Genwit KenThii s
PO30BbIit ; ; 2 ouT
IN Pulse | foparixessir)] KOpUUHEBbIN H H KOpUUHeBHIH |_ _6_ ——
KpacHbIi et —_ Mpunbop yyeta ¢
IN Pulse2 P1| |P1™ | umnynbCHBIM
IN Pulse3 | =" senensivt | o . - |  Bbixogom |
cepoiif (pacxosomep Va
GND | epsei) KpacHslit In2 In2 H VIMnynbcHbIA | z/'ﬂ cxem g,qlo |
Genbiit [l I BX0A 2 | npunoetma ) | NlaT4mk AaBnenus
M-bugp—— g -—— B o6paTHblit
M-bus KOPUYHEBBII cepi] somsi o Tpy6onposog
V) enbln
BeQHbIVIl - - , j‘ GND
Genbiii KopuHesbiif xopnaessif| 3 3
- +H £
PO30BbIif i i 8 1 vee
i KenTbl KenTbl
Pacxonomep| 2 Jlopanxenninl\sq || po 2 ouT
KOPUYHEBBIA KOPU4HEBbII - — — — —
OUT Pulse ——— V2 - |—I'IpV|69p yyera ¢ |
Geniii CHHwit # VMY nbCHBIA | mmnynbcHbIM
GND In3| |In3
[ I g Bxon 3 | BbiXOAOM |
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IIpunoxenue B

TPEBOBAHUS K JJIMHE IMTPAMBIX YYACTKOB TEIIVIOCYUETYHUKA

Mepexoa Ans MydTOBOrO CoeanHEHNUs! < N —) T E B

25DN 25DN L

25DN 23DN

<; I J
Mepexon ons cdpnaHuesoro —’> {
coeavHeHust — numcazy

| | L
OTBOf, KOMNEHO /)§ s)
"psAseBunK, PUNLTP Q <

Tepmonpeobpa3soBatenb g ' % % ' Q
Perynupytowuii knanaH,
3a[BUWXKa, OVCKOBbIA 3aTBOP

= >

M3rnb B ABYX NNOCKOCTAX

- [T I

T poiHmK Q@ :%

210DN




IIpunoxenue I'

CXEMBI Y3JI0B YUYETA U ®OPMYJIbI PACYETA TEILIOBOI SHEPT UM

Tun CxeMma

Onucanne

dopmyJia pacyeTa TEIIOBOM
JHEPruu

3akpbITas cucTeMa
TETJIOCHAOKEHNUS ¢ PACX0JJOMEPOM
B IIOZIAIOIIEM TpyOOIIpoBOICe

Q=Mi1(h1-h2)

02 = =

3akpriTas cucTeMa
TEIIOCHA0KECHUS C PACXOAOMEPOM
B 00paTHOM TpyOOIPOBOC

Q=Mi(h2-hy)

t1 P1 V1
04 -

TynukoBas cucreMa ropsiuero
BOJIOCHA0KEHHMS

Q=Mi(h1-hyx)

o5 =l

3akpbITas cCUCTEMa
TEIUIOCHA0KEHUS C IBYMS
pacxooMepamMmu

Q=Mi(hi-h2)

06

OTkpbITas cucreMa
TETJIOCHAOKEHNUS C ABYMS
pacxomomMepaMu

Q=M1 (h1-h2)+(M1-Mz)(h2-hy)

07

- —

OTKpBITas cucTemMa
TEIJIOCHA0KEHNUS C ABYMSI
pacxomoMepamu

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

08

OTKpBITast CUCTEMA TOPSIETO
BOJOCHAOKEHUS

Q=M (hi-hx)-Mz(h:-hy)

09

3aKpLITa$[ cUucTeéMa
TEIUIOCHA0XKEHUS C ABYMs
pacxogoMepaMu U pacxoqoMEepoOM B
pr6OHp0BOI[€ HOAIMUTKH

Q=M (hi-h2)+Ms(h-hy)

10 - vel| |

t2 P2

s
==

OTKpBITas cucTemMa
TEIUIOCHA0KEHHS C IBYMsI
pacxosoMepaMH U pacxoioMEpoOM B
TPYOOIPOBOIC MOITUTKH

Q=M (hi-h2)+((M3+(M1-M2))(h2-hx)

Hus tumoB mpubopoB 09, 10 uMIyibCHBEIA BBIXOA pacxomoMmepa V3 MOAKIIOYAETCS K HMITYJIECHOMY Bxomy Ne2 pacxomomepa-

BRIUHCIUTENS V1.

Q, Q1, Q2 - rermosas sHeprus, ['kan (kBTeu).

Mi, M2 - macca tertonocurens, T.

t1, t2 - TeMmeparypa temionocurens, °C.

tx - TeMIepaTypa XoaoaHoH Bogpl, °C.

hi, ha - ynenbHas sHTaIBIUS TEIIOHOCHTENS, KKa/Kr. hi=h(t1), ho=h(t2).
p1, p2 - naBineHue teroHocutens, MIla.

3

V, Vi, V2 - 00beM TEIITOHOCUTENS, M

IMapametp hx 3agaercs npexanpusitueM-usrotoBuresieM (tx = 5 °C mo ymom4aHHio), MO 3aKa3dy BO3MOXKHBI JPyrHe 3HAuCHHS.
INapamerp tx noctymeH 1 mpocMoTpa uepe3 mporpammy TestAll (cepBucHas mporpamma AOCTYIHA Ha caiiTe www.pulsarm.ru) u

3alIUIICH OT 3aIlliCH.
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IIpunoxenue [

ONMUCAHUE HEINITATHBIX CUTYALIAA

Pacuer
IMapamerp Onncanne IIpumeuyanune
JHEPIrHH
Battery Omnbka Garapen BeJIeTCs [penynpexnenue
He Benercs
Eeprom OmmOka maMsTi BEIETCS s
3aIiCh apXUBOB
IIpenynpexaenue o
Ramlnit C6poc koHTpoIIepa BeJIeTCS nepesarpyske
npubopa
IIpenynpexxnenue o
nepexoze Ha
XtalLf Ommbka yacoBOro Kapiia BeJIETCS P N
BHYTpPEHHHI
TaKTOBBII reHepaTop
DyHKIIMOHATBHEIN
TemperatureChl OmmnOka 1mepBoro TepMonpeodpasoBares HE BEJETCs y oTKa3
DyHKIIMOHATBHEIN
TemperatureCh2 Omnbka BTOporo TepMoIipeoopa3zoBaTesst HE BEIETCs y OTKa3
TemperatureDelta | Ommbka nepenana remnepaTypsl HE BeAeTCs
ReverseFlow OO0paTHBIif TOTOK HE BENETCS
. Tekymmii pacxo/ epBoro pacxogomMepa MeHbIIIE
MinVolFlow YILMH P ATep P AloMep BeJIETCA
MHHHUMAaJIHOTO
Tekymmii pacxo/ mepBoro pacxojoMepa BbIIIE
MaxVolFlow YHIH P ATiep P AOMED BEIETCS
MaKCHMaJIbHOTO
TemperatureDelta2 | TemneparypHblil epernaja MeHbIIIE JOTOBOPHOM HE BEJETCS
MassBalance OmmOxka Oaanca Macc HE BENETCS
EnergyBalance OmmnOka OaaHca SHeprun BesIeTCs
. Texymmii pacxoa NEPBOTO pacxoJ0Mepa MEHBIIE
MinVolFlow?2 Y p p P AoMeEp BEIETCS
MHHHUMAJIbHOTO
Texymuii pacxos BTOPOro PacxofgoMepa BbIlIe
MaxVolFlow?2 Y p p p P BEIETCS
MaKCHMAaJIbHOTO
NoWater Her Temionocurens HE BEJETCS

[Ipunoxenue E

INJIOMBUPOBAHMUE TEIIJIOCYETYHUKOB

1 - IT1oMOBI ¢ HAHECEHHBIM 3HAKOM TTOBEPKH.
2 - [110MOBI KOHTPONIMPYIOLIEH OpraHU3alHH.



IIpunoxenne XK

JAUATPAMMBI IIOTEPU JABJIEHUA
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