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BBeaenue

Hacrosiiee pykoBOACTBO MO dKCIUTyatanuu (B JaidbHedIeM — PD) sBiaseTcs HJOKYMEHTOM, yIOCTOBE-
PAIOIIMM TapaHTUPOBAHHBIE M3TOTOBUTENIEM OCHOBHBIE MapaMeTpbl U TEXHUYECKUE XapAKTEPUCTHKU TEILIO-
cuétunkoB ELF-M, no3BosisieT 03HaKOMHUTBCSI C UX YCTPOMCTBOM U MPUHIIUIIOM pabOThl, @ TAK)KE YCTaHABIIMBA-
€T MpaBUJIa MOHTAXa U IKCILTyaTaliu.

[lepen HayamoM 3KCIUTyaTallMK TEIUIOCUETYMKA WK MPHU MOCTYIUICHUH €r0 Ha XpaHEeHHUEe ClielyeT BHUMa-
TEIBHO O3HAKOMHUTHCSA C HACTOSIIMM PD, mpoBepUTh KOMIUIEKTHOCTh IMOCTABKH, COXPAHHOCTb U CPOKH JICHCT-
BHSI TUIOMO.

1 Onucanue u padora Temocuérunka ELF-M

1.1 Haznauenue

Tennocuérunk ELF-M (B ganpHeeM TemocYéTurK) npeHa3sHaueH Il M3MEPEHHUs TeIJIOBOM SHEPTUU
U JPYTUX MMapaMeTPOB TEIUIOHOCHUTENS B 3aKPBITHIX CUCTEMaX BOJSHOTO TEIUIOCHA0KEHUS, TOTPEOIIsIeMOro He-
OosbIIMMH 00BEKTaMU (Hampumep, KBapTUPbI) ¢ Tem1oBoi MouHocThio oT 0,3 kBT 10 850 kBT, B KOTOpOM Te-
TUIOHOCUTEIh — 3TO OYMIICHHAs BoJa, COOTBeTcTBYomas TpedoBanmsm CIT 124.13330.2012.

Temnmocuérunku U3roToBieHsl B cOOTBETCTBUM ¢ TY 4218-020-15141855-2014 1 cOOTBETCTBYIOT BCEM
TpeOOBAaHUSAM €BPONECHCKUX U POCCUHCKUX CTAHIAPTOB.

1.2 XapakTepucTuKu

[TpunHIMnI paboTh TEMIOCYETYNKA COCTOUT B U3MEPEHUH TeMIIepaTyp TEIIOHOCUTENS B OJAIOIIEM U 00-
paTHOM TPyOOIpOBOIaX, 00BEMA TEIUIOHOCUTENS B CUCTEMAaX TEIUIOCHAOKEHHUS C TOCIECTYIOINM PacueToOM Te-
TJIOBOM SHEPIUHU.

Termnoc4yéTunk MMeeT 1Ba UCTIOIHEHUS, KOTOPBIE OTIMYAIOTCS MPUMEHIEMBIMU YPAaBHEHUSIMHU U3MEPEHUI
TEIJIOBOM PHEPIruH, B 3aBUCUMOCTH OT TpyOOmpoBojaa (MOJAOLIUI WM OOpaTHBIN), HA KOTOPOM MPOBOJUTCS
u3MepeHne 00bEMa TEIUIOHOCUTENS CYETYUKOM BOJIBI.

Beimyckaercs naTh TUIIOPa3MEPOB TEIIOCUETUMKOB, Pa3IMYalOIUXCs 3HAUEHUSIMH pacxojia BOAbl U HO-
MUHAJTBHBIMU THAMETPAMH CYETIYMKOB BOJIBI.

JIONOJTHUTENBHO TEIUIOCUETYNK MOKET KOMIUIEKTOBAThCs HHTEPPEHCHBIM MOJTyIEM JUIs AUCTAHIIMOHHO-
T'O CUUTHIBAaHUS HH(OPMAIHH U pabOTHI C JJOMOTHUTEIHHBIMHI YCTPOHCTBAMH (BOJOCUETUNKH, IJICKTPOCUETUH-
KH), OCHALIICHHBIMHU UMITYJIbCHBIMU BBIXOJIaMH.

Termocyéryrk obecreunBaeT U3MEPEHNE U MHINKAIMIO Ha IUCILICE:

- konuuecTBa TertoBoi sHepruu (Geal, GJ i kWh);

- 06bEMa BojIBI (MY);

- TEeMIIepaTypbl BOJBI B MOJArOLIEM 1 00patHOM Tpybomnposoaax (°C);

- pa3HOCTH TeMIlepaTyp B MoarIIeM i o0paTHoM Tpybomposoaax (°C);

- pacxoza Boxbl (M*/h) 1 TEIIOBOI MOLHOCTH;

- Tekymero Bpemen# (h).

Terocuérynk oOecreunBaeT:

- UHAMKALIMIO KOJI0B HEUCIIPABHOCTEH;

- COXpaHEHHE B apXHUBE PEe3yIbTaTOB H3MEPECHHUI;

- COXpaHEeHHE B apXHUBE KOJOB aBapUIHBIX CUTYAIIHIA;

- Iepeaiavy pe3yIbTaToOB H3MEPEHHH TETJIOBOI SYHEPTHH WM 00BEMA BOJIBI TTO UMITYJIBCHOMY BBIXOY;

- UHAMKALUI0 00bEMa (SHEPTHH), COOTBETCTBYIOIIYIO KOJMYECTBY UMITYJIHCOB, MOJyYEHHBIX [0 UM-
MTyJBCHBIM BXOJIaM.

3anyTa OT HECAaHKIIMOHUPOBAHHOTO JIOCTYIa 00ECIIeYNBAETCsl C TIOMOIIBIO 3aIIUTHOTO KOXKYXa, KOTOPBIi
B OIJIOMOMPOBAHHOM COCTOSIHUH TIPEMSTCTBYET AOCTYIY K AJIEKTPOHUKE TETIIOCYETUHKA.

VYcnoBus KCILTyaTaluy TEIUIOCYETYHKA!

- TEMIIEpaTypa OKpYyKarollero Bo3ayxa B auamna3one ot +5 °C no +55 °C;
- OTHOCHUTEJIbHAA BIAXKHOCTh BO3ayxa B quamna3zone ot 30 1o 80 %;
- atMocdepHoe aaBieHue B auanazone ot 84 klla no 106,7 xIla.

TexHuueckue xapakTepucTHKH Teriocuérunka ELF-M ykazansl B Tabnuue 1.
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Tabiuuna 1.

Temmonocurens CereBas Boga o CIT 124.13330.2012

Turn nepBUYHOTO MpeodpaszoBaTeIst pacxoaa Elf-M- Elf-M- Elf-M- Elf-M- Elf-M-
0,6-15 1,0-15 1,5-15 1,5-20 2,5-20

Homwunansusiit nuametp DN, MM 15 15 15 20 20

Pacxon BoABI MUHUMAaILHBIH, M3/‘{; MIOJIOXKEHHUE - TOpU30HTaIs H 0,006 0,010 0,015 0,015 0,025

Pacxon BoABI MUHUMAaILHBIH, M3/‘{; TIOJIOXKEHHUE - BEPTUKAIb V 0,012 0,020 0,030 0,030 0,050

HomwunansHBIN pacxon, M/ 0,6 1,0 1,5 1,5 2,5

MaxkcuManbpHEIH pacxof, M/ 1,2 2,0 3,0 3,0 5,0

[Topor 4yBCTBUTEBHOCTH, M/ 0,0025 0,0025 0,0045 0,0045 0,0075

HawubGounbiiee nmokaszanue oopEMa, M 9999,999

Tun TepMOMETPOB CONPOTHUBIICHUS Pt 500

Jnamazon m3MepeHus temmepatypsl, °C 1+105

JnamazoH u3MepeHuns pa3HOCTH TeMIiepatypsl, °C 3+ 100

Jlnana3oH u3MepeHus: TEMIIEPaTypbl IpeoOdpa3oBaTeneM pacxo/a, 5. 05

°C

[Tpenen pomyckaemoii aOCOMOTHON TTOTPEIIHOCTH PH N3MEPEHUN
TeMieparypsl, °C

+ (0,3+0,005 - )

HpC,I[CJ'I I[OHYCKaeMOﬁ OTHOCHTEIIbHOM NOrpCuIHOCTU U3MCPCHUS

0 0,05
BpeMmeHH, %
Kiacc Tounoctu mo 'OCT P EH 1434-1-2011 2
(TOCT P 51649-2014)
MakcuMasbHO fomycTuMoe pabouee nasnenue, Mlla 1,6
Eununia u3aMepeHus TEmIOBOM SHEPTUU Gcal, GJ, kwWh
HaubOosbIiiee 3HauCHHE KOJIMYECTBA TEIUIOBOW YHEPTUU 9999,999

Tun nucries

LCD, 7 mudp ¢ BbicOTO# 7 MM

Cuctembl nHTEpderica

M-bus, pagnomoyns, 4 umi. Bxoaa, 1 UMII. BEIXOJ

IIutanue

Jlutueas Garapes 3,6 V; munumym 2,1 Ah

Bpemst pabots! GaTapen, €T, HE MCHee

6 (mo 3akazy — 10) *

Crenens 3amuTsl o [OCT 14254 IP 54
I'abapurhbie pasmepsr (JIxBxIII), mm, He Gosee

- U1t pe3b6oBoOro coenunems G/, 110x96%75
- Ui pe3pboBoro coenuuenus G 1 130x100x75
Macca, kr, He GoJiee 0,75
CpeaHuii CpoK CcITyKOBI, JIET, HE MEHEe 12

* HpI/I NOAKITKOYCHHUHN npu6opa B CUCTEMY NUCIIETYCPU3ALIUU CPOK CJ'Iy)K6I)I 6aTapeH MOXET CHUXATbLCA.

Temnocuérunk ELF-M otHOCuTCS K BOCCTaHABJIMBACMbIM, PEMOHTUPYCMBIM, MHOFO(l)yHKI_II/IOHaJ'IBHLIM U3 ACITUAM.

I'mapaBanyecKkne XapaKTePUCTHKH

MoTteps paBneHnsa

Mé6ap kMa
A A
1000 T 100

500 50

1001 10
50+ 5

101 13

4=~ 10, >
0,1 1 10 ™/y

Pucynok 1. ITorepu naBiaeHusI Ha TPOTOYHOM YACTH TETUIOCUETINKA.

[Totepu maBneHUS TEIOCYETYNKA PACCUUTHIBAIOTCS TIO (hOpMyIIe:

AP = K-Q%*10™, rze:

AP — noTepst HaBICHHS HA CYETUHKE (Kre/cMP);

K — k03 dureHT ruapaBindeckoro ConpoTuBiaeHus (1mo tadnwuie 2);

Q — pacxox (M/u).
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Tabmmua 2. Koaddunment ruapaBaadeckoro COnpoTUBICHUS

HomunanbsHsiii quametp DN 15 15 15 20
HomunaneHslii pacxon, Qn, Ms/‘{, 0,6 1,0 15 2,5
K 6944 | 2500 | 1111 | 400

1.3 CocTaB TEIIOCYETYHKA

Komnaktaeii terocuérunk ELF-M npencraBisier co00il 37€KTPOHHBIM BBIUMCIUTENb C KOMIUIEKTOM
TepMornpeoOpazoBaTeneil conporusienus Pt 500, HeoTbeMiIeMO 3aKpeIUIEHHBIX Ha Mpeodpa3oBarese pacxoaa.
DJeKTPOHUKA 3allUIlieHa HEOOJIbIIMM KOXKYXOM, KOTOPBII Iocie 3aBOJICKOM COOpKHU 3aKpbIBaeT JOCTYI K JaT-
YUKaM M CaMOU AJIEKTpOHUKE. JlaHHBI KOXKYX JJCKTPOHUKUA COCTUHSETCS ¢ KOPITyCOM IpeoOpaszoBarens pac-
XOJla IIpU NOMOIIU (PUKCUPYIOIIEro XoMyTa. B 11ensX npeaoTBpalleHus J0CTyIa K y3jaM peryJupoBKU Ha XO-
MYT HaBEIIWBAIOTCS IUIOMOBI, HECylMe Ha ce0e OTTUCK 3HaKa moBepku. Ha mpeoOpazoBarene pacxopaa ycra-
HOBJICH METAJUINYECKUN TUCK, YCTOMUUBBIA K BO3EHCTBUIO MarHUTHOTO 1oJist. OG0OpPOTHl KpbUIbYATKH (PUKCH-
PYIOTCSI JIIEKTPOHUKOM C TOMOIIBI0 MHAYKIMOHHBIX KAaTYyIIEK, YTO MO3BOJISIET ONPENENINUTh Jaxe 4 odopora
KpbUIbuaTKu. Vcronbp30BaHue JIEKTPOHHON KaJIIMOPOBKHU Mpeodpa3zoBareis pacxoja JaéT BO3MOXKHOCTb IOJY-
YUTH POBHYIO XapaKTEPUCTUKY MOTPEIIHOCTHA BO BCEM JHMAINa30HE M3MEHEHUH MOTOKa pacxona. [laTunku Tem-
nepaTypbl Hepa3pbIBHO 3allasiHbl Ha 1€YaTHOW IUI1aTe BhIYMCIUTENS. Mi3MepeHne npoucxoauT Kax/iple 8 CeKyH/,
a TI0CJIe U3MEPEHUS PACCUUTHIBACTCS IPUPOCT TEIUIA, KOTOPBIH CYMMHPYETCSl B PEECTp CyMMapHOTo morpedie-
Hus. BHemHui Bua M cOCTaB TEIIOCUETUMKA HA pHC. 2.

JKK-uamukarop (KKH)

Koxyx

Kuomnka 1ist ynpasieHus
_rs ) HPOCMOTPOM JAHHBIX

luapauk ¢ uabopma- >
1uei Mo MapKUpoBKe

DUKCUPYIOIIHI XOMYT \ KomrmexT Tepmonpeodpa-

30BaTeNe COMPOTUBIICHUS

IpeobpasoBaterns pacxoaa

Pucynok 2. Bremnuii Buja u coctaB terwtocuérurnka ELF-M

[Tpu 3aka3e TemIOCYETINKA TOJDKHO OBITh YKa3aHo:
- YCIIOBHOE 0003HAUYEHHUE TEIUIOCUETUNKA;
- TraMeTp mpeodpazoBaTens pacxoaa (TUIT TpeoOpa3oBaTess pacxoa);
- HOMUHAJIBHBIA pacxop;
- MECTO YCTaHOBKH (TTOIAFOIIHNI - OOpaTHBIA TPYOOTIPOBON);
- €IMHUIIA U3MEPEHUS TEIIIOBOM SHEPTHUH;
- UIMITYJILCHBIN BBIXOJ (TUIT HHTEpderica).

Ilpumep 3anucu mennocuémuuka npu ezo 3akaze. ELF-M-0,6-15-1T (mennrocuémuuk ¢ nHomunanoHovim
pacxooom 0,6 M u ouamempom 15 mm 0ns ycmanosku 6 nooarowem mpyoonposooe); ELF-M-2,5-20-0
(MeNIOCUEMUUK ¢ HOMUHATLHBIM PACX000M 2,5 M>/4 u duamempom 20 My 015 YCMano8Ky 8 00pamHomM mpy6o-
npoeooe).

Ha xopnyce cuérunka umeercss HaHeCEHHBIN MITPUX-KO. L{ndprl Ha MWITPUX-KOJE MPUMEHSIOTCS TOIBKO IS
BHYTPEHHUX LI€JIeH U HE UCTIOIB3YIOTCS ISl 0003HaUEHUs KOJIa 110 MPUHATHIM MEXAYHAPOIHBIM CTaHAapTaM.

5
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Temmocu€Tunk MOCTABIISICTCS B COCTOsIHHMH, T'OTOBOM AJII MOHTAaXKa.

1.4 KoMnieKTHOCTH

B KOMIUIEKT ITOCTAaBKH TEIUIOCYETYMKA BXOJSAT:

- rerwiocuérunk ELF-M — 1 .

- macnopt — 1 3K3.

- PYKOBOACTBO 110 dKcrutyatanuu PO 4218-020-15141855-2014 — 1 k3.

- METO/IMKa MOBEpKHU (110 3akazy) — 1 7k3.

- MPUCOEAUHUTENH (151 00ecriedeHus1 TPeOYEeMbIX MPSMBIX Y4acCTKOB) (TI0 3aKa3y) — 2 IIT.

2 Onuncanue padoThI € TEIIOCYETYUKOM

Ha XXKU teruocuérdnka 0TOOpasKaroTCs ClyKeOHbIC CHMBOJIBI, ITAPAMETPHI M 3HAKH, HHAUKAIHS KOTO-
PBIX YKa3bIBa€T Ha ONPEACTIEHHBIC PEKUMBI PabOTHI IPHOOPA.

imp/Ib/s°Cm*/hGIKW MW D

I[aHHBIfI CHUMBOJI YKa3bIBACT Ha HAJIMYUC NUPKYIIIUU TCIVIOHOCUTEIISL B CUCTEME OTOIICHUA.

Pasznocts Temmeparyp, °C

Tekymuwmii pacxon (m3/ h), Texymrast moraOoCTH (KW).
Hannuwne ommOku

[TpubGop HaXOAUTCS B pEKUME TECTUPOBAHUS (TIOBEPKH).

KanennapHusie nansble (qaTta, Bpemsi)

HpaBI/IHBHOC HaITpaBJICHHUEC ITOTOKA

‘1 ONBREH

O6paTHOG HaITpaBJICHHUEC ITOTOKA

JU1 BU3yaJbHOTO CUMTBIBAHUS ITOKAa3aHUN Ha NEpeJHEN NaHeIN TEIUIOCYETUMKA IPEAYCMOTPEHA KHOTIKA.
[Ipu Ha)KaTUM KHOTIKM MOXKHO IIPOJIMCTATh TEKYILUE JIaHHBIE, TOJIydaeMble H3MEPEHUsIMHU U pacdéTaMu Ha Oasze
TEKYIIMX U3MEPEHUM. AKTyaln3anusi MIPOUCXOIUT Kaxable 8 ceKyH. Taxke MpH HaXaTHMM KHOIIKHM ITPOUCXO-
JUT TIEPEKITI0YEHNUE PEKUMOB U IPOCMOTP MapaMeTPOB UHIUKALINH.
WuaunupyeMble TEIUIOCUETYNKOM MTapaMeTphbl pa30UThI HA 5 TPyI:
- TeKyIMe (aKTyajbHble) AaHHbIe, rpynna 01;
- JaHHBIE MECSTYHOTO peructpa (makc. 32 mecsaua), rpynna 02;
- IaHHBIE TOJIOBOTO peructpa (Makc. 6 jert), rpymnma 03;
- JaHHbIE cepBuca, rpynmna 04;
- JaHHbIE TECTUPOBaHUs, rpynmna 05.

2.1 IIpocMOTp mapamMeTpPoOB rpynn

YtoObl POCMOTPETH MApaMETPBI TPYII, HEOOXOAUMO MPUIEPKATH KHOIIKY OKOJIO 2 CeKYHJ J0 TOsBIIe-
HUS cOOO0IIEeHUs 0 HoMepe rpynmbl. Ha Tabio mosBUTCs HaANKCH:

- o1

3areM HEOOXOAMMO OTIYCTUTh KHOMKY. OuepeqHbIMH KOPOTKMMHU Ha)KaTUAMU BBIOpATh KellaeMblii HOMEp
IPYIIIBI ¥ TOBTOPHO MPUAEPKATh KHOIKY 10 MOSIBIICHUS NEPBON BEIMYUHBI U3 U30PaHHON TPYIIIHL.

eeae 02 ol 03 Y B B A
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B rpynnax 1, 4 u 5 BeICBeUMBaHUE TEKYIIMX JAHHBIX, JAHHBIX CEPBHUCA W TECTUPOBAHUS MPOUCXOAUT IMOCIE
OuepEeIHBIX KOPOTKUX HaxaTuil. B rpynnax 2 u 3 BbICBEUMBAHUE BEJIMYMH NIPOUCXOIUT KaKJple 2 ceKyHabl. B
HayaJe MosBISETCs] COOOIIEHUE O TOM, CKOJIBKO PErMCTPOB MOKHO MaKCHUMAJIbHO BBIMOJIHUTH B IaHHOM IpyII-
me. OTo COOOIICHHE BBICBEUMBACTCS TOJILKO OJUH pa3, HEMOCPEACTBEHHO IOCIE BXOJa B TPYIIY JaHHBIX

016

B cnyuae, xorna B koHpurypamuu BeiOpan 0, 3TO 03Ha4aeT, YTO JaHHAs TPYyIMIA UCKIIOYeHa U3 peructpa. Ja-

010 - 010

Jiee BbICBeUMBaeTCs KOHPUrypauus uudp, Hanpumep: :
3arem OynyT aBTOMAaTH4ECKU BBHICBEUMBATHCS IO KPYr'y OU€peHbIC BEIMYMHBI 3aIIMCHIBAEMOTO PETUCTPA, MPHU-
4yéM B Hayajie KakJOr0 perucTpa MOSBUTCSA COOOLICHHE O TOM, KOTOPBIH PETUCTP BBICBEUMBAETCS U CKOJIBKO

010 - 010
PETUCTPOB YKE 3apErUCTPUPOBAHO, HANPUMED: (BbicBeumBactcs 10 peructp (B XpOHOJOTHYE-

CKOM TIOpsIZIKE - mocaeaAHui) u3 10 BBITTOJIHECHHBIX ).
KopoTkue naxaTusi BBI3bIBAIOT M3MEHEHHUE BHICBEUMBAHUS HA OUEPETHON PErUCTp U T.1.

009 - 070

9 peructp (B XpOHOJOTMYECKOM TIOPSIIKE - MPEATIOCIEAHNAN) U3 JIECSTH BBHIIOJIHEHHBIX. B ciry-
yae, ecnu ommboyHasi CRC (KOHTpoJbHAsE CyMMa) B IaHHOM PETUCTpPE, MOMEPEMEHHO OyIyT BBHICBEUMBATHCS
coo0IIeHHs1, HH()OPMUPYIOILUE, YTO JaHHBIC SBISIOTCS HENPABUILHBIMH.

009 - 010 Error

HpI/I HHJWKalUU TCKYIIHUX OaHHBIX MCPLAHUC 3HAKa A 03HAYaeT IOSBJICHUE KAKOW-TO OIIMOKH.

TosiBnenue 3naxa MW@ o3pauaeT TEKYIMA PACXOJ B PABHILHOM HAIIPABICHUHN; 3HAK d o3nauaer TEKy-
M pacXxo]l B HETIPaBUJILHOM HallpaBlIeHUU. B cilydae o4eHb MalleHbKUX PACcX0JI0B CUTHAIM3AIIMOHHBIC 3HAKU
OyAyT NepruoANYECKU UCUE3aTh.

ITossBnenue 3Haka / o0o3HavaeT paboTy TEIIOCYETUMKA B peKUME KaTHOPOBKH, T.€. TIEpPEeMbIUKa Ha
TIeYaTHOM IIIaTe HE CHATA.

Ecnu B TeueHne HEKOTOPOTO MPOMEKYTKA BpeMEHH (OKOJIO0 3 MUHYT) KHOIKA HE MCIONb3yeTCs, NHINKa-
[IUS TEMJIOCUETYMKA aBTOMATUUYECKH TEPEKIII0YAeTCS Ha OTOOpakeHHE TIEPBOro rmapaMerpa mepBoil Tpymisl (a
KOHKPETHO — MOTPEOICHHOE KOTUYECTBO TEIIOTH C MOMEHTA YCTAaHOBKH TETIOCUETUYHKA).

B npuiioskeHuH HaXOJATCsl PUCYHKH, OTpaXkKaroIlye apaMeTpsl IPYIIIL.

[Ipunoxxenrne A mokasbpIBaeT TEMJIOCYETUYHMK BO BpeMs pabOTHI B 0a30BOM pexxXUMe. APXHB IO MecsiaM 1
rOJI0BOM HE 3aIIPOrPaMMHUPOBAH.

[Ipunoxxenne B mokaspiBaeT TEIIOCYETYHK BO BpeMsi pabOTHI B PeKUME TECTUPOBAHUS U KAJTMOPOBKHU.
ApxuB 10 MecsilaM U TOI0BOI He 3anporpamMmupoBaH. Ilepexos B JaHHBIN PEXKUM OCYILECTBIISETCS IPOU3BO-
JUTENIEM WIN B EHTPaX CEPBUCHOTO 0OCTYKUBAHMUS.

ITpunoxxenne C Moka3bIBa€T BHICBEYMBAHUE MECSUYHOTO U F'OJIOBOTO apXUBa.

2.2 OnucaHue MapaMeTpoB TEIJIOCYETYHKA

Tekymue (aKTyaJIbHbIC) JaHHbIE:
¢ KOJHYECTBO TEMJIOBOI YJHEPIUH C MOMEHTA YCTAHOBKH TEIJIOCYETUYMKA
3HaueHUe ATOro MapaMerpa MOKa3hIBaeT MOTPEOIEHHOE KOTUYEeCTBO TeIuIoThl. OHO oToOpaXkaeTcs B O1-
Hoii u3 enunuil: Geal, GJ, KWh (mo 3asBke norpeduresnst). Beraucisiercs o ¢popmysie:

V2
Q= Ik(tl—tZ)dV |
V1

rIe

Q — xommuectBo TerutoBoit sHepruu (Geal, GJ, KWh);

dV — 00BEM BOIBI (M3);

K — TerioBoit K03 GUIMEHT, 3aBUCAIINI OT CBOWCTB TEIIOHOCHUTEIIS TIPH COOTBETCTBYIOIINX 3HAUYECHHUAX TEMITE-
paTypbl U TaBIICHHUS;

t1 — remmepaTypa BojabI B ToaromeM Tpyoomnposoae (“C);

t2 — Temmeparypa Bobl B 00paTtHOM Tpyobomnposoe ("C).

7
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Peructp TemnoBoii sHepruu umeet 11 gecsatuunbix udp, npudéM 4 nudpsl ¢ HANMEHBIIUM 3HAYCHUEM.
B pexume TecTHpoBaHUS B PETUCTPE TEIJIOBOM SHEPTUU OTOOpaXkaeTcs TEIIOBasi SHEPTHUsi, KOTOpasi BbI-
YHCIISIETCS TPU MTOMOIIH TaKKX K€ MPOLEAYpP, KaK U B TPYIIIE TEKYIIUX JaHHBIX.
e peructp cermenToB KK-aucruies
JlaHHBI perucTp npeaHa3HavYeH s onpeaeneHus c0oeB (MMOCTOSIHHOTO MUTaHUS OT/CIbHBIX CETMEHTOB
JKK-aucriess mpu 0TOOpaKEHHH 3TOTO MapaMeTpa — CErMEHT HUKIHYCCKH BKIIFOUYACTCS/BBIKIIOYACTCS). DTO
[IOMOTaeT BBIABUTH OIIUMOKM OTOOpa)keHUs WMH(OpMallMy, BO3HUKAIOIIME NMPHU BBIXOJE OJHOIO CErMEHTa U3
CTpOA.
e 00béM TemJIOHOCHTENIS
3HaueHue 3TOro mapaMerpa OTpa)kaeT Bechb 00BEM BOJIbI, MPOUISANINI Yepe3 TeMIOCUETYMK C MOMEHTA
€ro YCTaHOBKH, ¥ HCIIOIB3yeTCs I pacuéra TermioBoi sHeprun. O0bEM yKa3bIBaeTCs Ha JUCIUICE B BUIE CEMH
udp ¢ TouHOCTHIO 110 1 dm? (yutpa).
e TeMIepaTypa B NOJAKIIEM TPyOonpoBoae
3HaueHue TEeMIIEpPaTyphl B MOJAIONIEM TPYOOMPOBOJE CHCTEMBI OTOIUICHHS oToOpaxkaercs Ha JKK-
mucmiiee ¢ Tounoctbio 0,01 °C. [lepenaya k ycTpoiicTBaM IUCTAaHIIMOHHOTO CUUTHIBAHUS JAHHBIX OCYIECTBIIS-
ercst ¢ Tounocteio 0,1 °C.
Jliis otoOpakeHHs 3TOTO MapameTpa MCIHOJb3YeTCsl COOTBETCTBYIOIINM CHMBOJ — TEPMOMETp, MOKa3bl-

BAIOLIMH BBICOKYIO TeMIIepaTypy
e TeMmIeparypa B 00paTHOM TPyOonpoBojae
Pa3pemenne nuaukanuu, Kak 1 B npeaslayiem ciaydae, cocrasiser 0,01 °C.
Jlist 0TOOpaXkeHUs! ITOr0 NapamMeTpa UCIHOJIb3yeTCsl COOTBETCTBYIOLIUM CUMBOJI — TEPMOMETp, IOKAa3bl-

BaIOIIMI HU3KYIO TEMIIEPATypy
® PpPa3HOCTb TEMIEPATYpP
PasnocTs TEMIEpaTyp — OCHOBHOM mapaMeTp AJIs BBIYUCIICHUS TEIUIOBOW SHEPTHH.
OTtobpakaeTcst pa3HOCTBIO IBYX TEPMOMETPOB (ITOKa3bIBAIOIIMMH BBICOKYIO M HU3KYIO TEMIIEPATYPHI).
Pazpemenne nnukaimm, Kak 1 B npeasiaymiem ciydae, cocrasisier 0,01 °C.
® TEKyLIUil pacxoj
MHauKanumio TeKyLero pacxoaa MO>KHO MCIOJIb30BaTh JJIsl HPOBEPKU pabOTOCIIOCOOHOCTH CHCTEMBI ITPU
3aIlyCKe CUCTEMBI U MPU BO3MOKHOM PETYIMPOBKE CUCTEMBI. B cilydae OTCyTCTBHS BpallleHUsl KPbUIbYaTKU XO-
T ObI Ha /4 060opoTa B TeueHue § cekyna Ha JKK-gucniee terocuérynka MpoucxoauT OOHYJIEHHE pacxo/a.
¢ TeKyllee KOJIUYECTBO TeIJIOTHI (TeMJI0Basi MOLIHOCTD)
TeruioBasi MOIIHOCTh PACCUUTHIBAETCS HEMOCPEACTBEHHO M3 TEKYyLIEro pacxona. JlaHHas BeJIWYMHA HC-
II0JIB3YETCS MPU IPOBEJEHUHN METPOJIOTHYECKOIO TECTA.
¢ HMMIIYJIbCHbIE BXO/bI
Temnocuérunk oOecnieunBaeT MOAKIIOYEHNE MAaKCUMAaJIbHO 4 JOMOJHUTENbHBIX YCTPONCTB, MMEIOIINX
MMITYJIbCHBIE BBIXOJIBI. VICTIONB3YIOTCSI CUTHAJIBI ¢ HU3KOM 4acTOTOM, OJTHAKO CYLIECTBYET BO3MOXHOCTb pa3pa-
O0TKH 10 cren3aka3y MHTepgeicoB J1I000ro T, KOHBEPTUPYIOLUIUX CUTHAJIBI HA COOTBETCTBYIOIINE UMITYJIb-
cel. Jlomyckaercs mpuMeHeHHe WHTep¢eicoB, BhITyckaeMbIX ToibKo «Apator PoOWoGas», rapanTupyromumx
HaAEXKHYIO 3alIUTY HMMITYJIbCHBIX BXO/IOB OT JIFOOBIX MOMEX.
® KOIbI OIIMOOK
IIpy HanMuuyM SKCITyaTallMOHHBIX HApYIIEHWH Ha MHAMKATOPE MOCTOSHHO MHAMLIMPYET CIELHMAIbHBIN

CHMBOJI . Kon ommbxu MokHO MOCMOTpPETh B TEKYIIMX MapaMmeTpax. PacmmdpoBka Ko 0B:

1 — mpeBbIlIIEHHE MUHUMAIILHOTO MOTOKA (OIIHOKa 0TOOpa)aeTcsl, KOT/ia CPeIHUI MOTOK HA MUHYTY SIB-
asieTcsl pa3HuLe Mexxay 0 1 MEHBIINM, Y4eM MHUHUMAJIBHBINA TTOTOK);

2 — B TeueHHE 42 YacoOB HET UMIYJILCOB OT cuérumka Bojel U AT > 10 °C (oba mapameTpa — 42 vaca u
10°C — nporpaMMHpyeMbl U MOT'YT MEHSThCSI TIOTpEOUTENIEM);

4 — nedeKT maTuyumka TeMIepaTypbl B 00paTHOM TpyOOIpPOBOJE WM TEMIIepaTypa BHE JHaIra3oHa U3Me-
peHus;

8 — nmedekT mardyrka TeMIeparypsl B MOJar0IeM TpyOOIIpOBOAE WM TeMIIEpaTypa BHE AMANa30Ha U3Me-
peHus;

16 — HeBepHOE MOJCOETMHEHHNE TaTYMKOB TEMIIEPATYPhI UM OTPUIATENbHAS Pa3HOCTh TEMIIEpaTyphl;

32 — pacxo/1 TEIIOHOCHUTEIIS MTPEBHIIIACT MaKCUMAIbHOE 3HAYCHHE;

64 — ommOKa maMsaTH (HeUCIpaBUMasi OINOKa);
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128 — HanpspkeHre OaTtaper HUKEe MUHMMaIbHOHN Benuunts (3,0 V, He0OX0aUMO 3aMEHUTh OaTapero MmH-
TaHus B TeueHue 60 aHeil);

256 — HEeHOpMAaTUBHOE MPEBBIIIEHNE HOMUHANBHOrO N0TOKa (Qp < Q < Qs) B TeyeHue 1 4/cyTku, HaunHas
C MOMEHTa MepBOTOo MpeBbimeHus. Ecnu B Omkaiiimue 24 yaca ¢ MOMEHTa OOHapY)KEHUS MPEBBIIICHUS BpeMs
TaKoro MpeBbllieHus: OyIeT J0JIblIe, YeM yac, omunoka Oyner otoopaxarscs. Omubka ynansercs nocie 24 ya-
COB MOCJIe OOHAPYKEHUS TPEBHINICHNUS;

512 — HeHOpMAaTHBHOE MPEBBIIIEHHE HOMUHAIBHOTO NOoTOKa (Qp < Q < Qs) B Teuenue 200 y/rox, rog or-
CUMTBIBAETCS OT OTYETHOTO MEPHOAA K CIEAYIOIIEMY MepHoay (BpeMs 3allUCH TOJIOBBIX JAaHHBIX), €CIH B ATO
BpeMs IOTOK MPEBBICUJI, MO KpaiiHel Mepe, 200 yacoB, 0 KOHIIA pacu€THOrO MEepro/Ia MOSBUTCS CUTHAI OIINO-
KW,

1024 — cnumkoM HeOonbmias pasHuiia Temreparyp (ommbka oToOpaskaeTcs, KOrjaa CpefHsst pa3Huila
TEMIIEPaTyphl epUo/a UKIA | HUKE YCTAHOBICHHOTO OPOTa JUIS BEIYMCIICHUS SHEPTHH).

Konpr ommbok MoryT cyMMupoBathes, Hanpumep, "Er 12" — 006a patdnka moBpeXIeHbI. Y JaJICHHE OIIU-
OOK MPOUCXOAUT aBTOMATHYECKHU MPU YIAJICHUU MPUYUHBI, 1a)Ke OMH pa3 MOSBUBILASACS OIINOKA 3aIHChIBACT-
Csl B apXMBHBIX JaHHBIX. [Ipy MpOAOIKUTENBHOCTH OMIMOKY B TEUEHHUE OJTHOTO Yaca UAET OTCYET BPEMEHH pa-
00THI TerocuéTunka ¢ omuoOKor. CylecTByeT CHeNUaTbHbI apXUB COCTOSHUI aBapUitHONH paOOTHI, OMHCHI-
BAIOIMICS HIXKE.

B curtyauuu, korna Oyaer oOHapy)keHa OLIMOKa MOBPEXKIECHUS CONEPKUMOI0 NOTpeOIeHUs Tera, po-
UCXOJUT 3arpy3Ka KOPPEKTHBIX JaHHBIX C PETHCTPOB SHEProHe3aBUCUMON mamsTH. B ciyuae, korma 3arpyska
HEBO3MOXKHA H3-32 HEHCIPABHOCTH JHEPrOHE3aBHCUMOW TMAMATH WIM KOTAAa HANpsHDKEHUE aKKyMYJSITOPOB
CIIUIIKOM HH3KOe (Huxke 2,8 B), Oyaer oToOpaxkeHo, YTO TEMIOCUETYUK epecTaéT U3MEPATh.

B cnyqae ommbok 2, 4, 8, 16, 1024 cinexyer oTCyTCTBUE HAUUCIICHUS SHEPTHH.

® peajibHOE BpeMs

JlaHHbIe, OTHOCSIIMECS K YacaM PeaibHOTO BPEMEHH, OOHOBIIAIOTCS KAy CEKyHIY, HO MpPHU 0TOOpa-
KEHUU pPacCMAaTPHUBAIOTCS KAaK CEPBUCHBIC JaHHBIE. JTH MapaMeTpbl MOTYT OBITh W3MEHEHBI MOJIb30BATEIIEM.
Kanenmaps aBToMaTHuecku yUUTHIBACT MEPEXO/] OT JieTa K 3MMe M HAa000pOT B COOTBETCTBUH C JACHCTBYIOIIUMHU
npaBuiaMu. TeM HE MeHee, MOKHO OTKIIIOYHTH aBTOMAaTHYECKYI0 CMEHY BpeMeHH. Yachl OCHOBAaHBI Ha CTaH-
JTapTHOM KBapue 32768 I'1, TOUHOCTh KOTOPOIO 3aBUCHUT OT TEMIIEpaTyphl OKpyXkatolei cpenbl. Takum oOpa-
30M, CYETUHUK Teria QyHKIHOHUPYET B epeMeHHOI Temneparype 10 90° C, noka3aHusi BpeMEHH MOTYT TaKKe
UMETb 3HAYUTENIbHYIO OIIMOKY /10 HECKOJIBKUX MUHYT B MECSII.

Pabouee Bpems u pabouee Bpemsi ¢ OIIMOKON cUUTalOTCA B yacax. Pabouee BpeMs ¢ OIIMOKOM yBeIUYHBa-
€TCsl TOJIBKO TOTJa, KOT/Ia OIKOKa AJTUTCS B TEUEHHUE Yaca.

e palouee Bpems

TerutocuéTunk MMeeT ABa perucrpa ais pacuéra pabouero BpeMeHH (BpeMs pabOThl pacCUUTHIBACTCS B
MUHYTax, HO 0TOOpa)kaeTcs B 4acax):

- HEHOpMaTHUBHOE pabouee BpeMs (BpeMsi pacCUUTHIBACTCS, KOTIa 0ToOpaxaroTcs omuoku: 2, 4, 8, 16, 32,
1024);

- HOpMaTHBHOE pabouee Bpems (BpeMsi pacCUMTBHIBACTCS BO BCEX APYIHMX CIydasX, HE OTOOPa)aroTcs
OIIMOKH WK yBEJIOMIICHHUs 00 ormmoOkax: 1, 64, 128, 256 umu 512).

2.3 laHHble KAJINOPOBKH, KOH(pUTrypamuu u cepBuca (011 cuysicd, ocyuecmensaiomux nosepky u Ka-
JUOPOBKY npubopos)

CyiiecTByeT Ba BUIa TaHHBIX:

- JJaHHbIE, BIUSIONINE HA TOYUHOCTh U3MEPEHHUS TETIOCUETUNKA;

- TaHHBIE JJI1 KOH(PUTYpAITUU IKCIITyaTallHOHHBIX (PYHKITHH.

Ha stane u3rotoBnenus Temnaocu€Tyuka, emé A0 YCTAaHOBKHU MEPEMBIYKM Ha MEeYaTHOM IiaTe, A0 3aKpbl-
THSI KOPITyCa U J0 YCTAaHOBKH TUIOMO-HaKJIEEK, MPOBOJUTCS KaTUOpOBKA M KOH(UTYypaIus mapaMeTpoB, OTBe-
YaloL[UX 32 €r0 METPOJIOTUYECKUE XapaKTEPUCTUKU. J{Jisl 3TON Ipynnbl JaHHBIX IMpeJIHa3HAaYeHa OTAeNIbHAs OT
Apyrux siueiika nmamsitu Flash, a mporpaMmupoBanue nporUCXOAMT MPH MCIOIb30BAHUU POTPAMMHOTO 00ectie-
YEHUs1 TPOU3BOACTBEHHBIX CTEHJ0B. Ha 31eKTpOHHOM MIaTe MPUMEHEHbI CIeUalbHbIe ITHIPbKU (MTHUHBI) AJIs
MEePEMBIUKH, CHATHE KOTOPBIX B JAJbHEWUIIEM 3aKpbIBA€T JOCTYI K KaduOpOBKE M KOH(UTypaly METPOJIOrU-
YECKUX MapaMeTPOB TEIIOCUETUHKA.

[Ipu BbINyCcKe U3 NPOM3BOICTBA IPOrPAMMMPYIOTCS CJIeAyIOLIHe MapaMeTphbl:

- mabauya KarubposKu usmepeHus 00vema,

- mabauya KarubpoeKU KOMNIEKMa 0amyuKo8 memnepamypbl,

- Yena umMnyavea;



PD 4218-020-15141855-2014

- 3a800CKOU HOMep,

- MUHUMANbHAS pazHocmb memnepamypol (At — 3 °C), nusce komopou npupocm menia ceooumces k 0,

- 6b100p eounuywvl usmepenus menia Geal, GJ aubo KWh, no scenanuro 3axazuuxa;

- HOMep 8epcuU NPOSPamMMul.

IMosb30BaTe/ b MOKET CAMOCTOSITEILHO 3al[POrPAMMHPOBATh CJedylolHe napaMeTpbl (Mpu HAJIM-
YHH NporpaMMHOro obecneyenus «Apator PoWoGaz»):

- nepuoo oaa evruucaenuti (15, 30, 45 unu 60 murnym) cpeOHux erudur pacxood, MOWHOCMU U MeMne-
pamypul, a maxdce O0Jis 3ANOMUHAHUSL COCMOAHUL OAHHBIX nompedaeHus, 8 mom uucie u menia uz RAM npo-
yeccopa 6 nocmosinnwitl Flash. Maxcumanonvle u munumanvhole 3nauenus onpeoesiomcst Ucxo0s u3 3mux
CPEOHUX B8bIYUCTICHUI.

- BeNUYUHA MUHUMAILHOU pazHocmu memnepamyp oas oboznadenus owuoxku 2 (10 °C). Cm. onucanue
K0008 OUWUOKU.

- pems 0151 0003Haueruss owuoku 2 (42 uaca), usmepsiemoe 8 uacax.

- Homep noavzoeamens (1111);

- YeHa UMNYIbCa OONOJIHUMENLHBIX UMNYIbCHBIX 6X0008 (1 uMn./0M3) ¢ uacmomo Hudice 0,5 Hz;

- KoHGhueypayus apxusa pecucmpa OAHHbIX (CM. ONUCAHUE APXUBHBIX OAHHDBIX),

- ckopocmb nociedosamenvHoll nepedayu oannvix (2400 baud);

- cemesoii Homep ons M-BUS (0,1);

- 8peMsl 3aNUCU MeCAYHbIX OAHHbIX, YUK 3,

- 0€Hb 3anUCU MECAYHBIX OAHHBIX, YUK 3;

- Mecay 3anucu 20008b1X OAHHBIX, YUK 4,

- KOHGhucypayus pabomol UMNYIbCHO2O 8bIX0OA.

Tpancmuccus UART ycranaBnuBaercs npousBoaureneM Ha: 2400,8.¢e,1.

2.4 ApxMBHbIE JaHHbIE

PezepBHOE KOMMpoOBaHUE TEMIOCUETUYMKA TOJHOCTHIO HACTPAUBAETCS IMOJIB30BATEIEM C IMOMOIIBIO MPO-
rpaMmMHoro obecrieuenust «EIfSerwis». Mecto, oTBenéHHOE /JIsi apXUBHBIX JAHHBIX, MOKHO YCIIOBHO pasie-
JUTh MEXIY 4 THUIIaMM apXMBOB: apXMBOB LMKJA | (4acOBbIM), LUKJA 2 (CYyTOYHBIM), MECIYHBIM U T'OJJOBBIM.
[Tonb30Barens HaCTpaWBaeT KOJWYECTBO PETMCTPALMM ISl ApXUBA; YCTAHOBKA HYJS PETUCTpAIlMU O3HAYAET,
YTO perucTpanus nukia He padotaet. B muknax 1 u 2 ycTaHaBIMBAIOTCS MOJIB30BATEIEM MEPUOIBI PETUCTPa-
1uu B MuHyTax ot 15/60 mo 1440 (24). EsxxeMecsiuHast 3auch JaHHBIX MPOBOJUTCS BO BPEMS U JIHb, KOTOpHIE
HacTpauBarOTCs MoJib3oBaTesieM. KpoMe Toro, 3amuch JaHHBIX OCYIIECTBIISETCS BO BpEMS U JIEHb €KEMECIUHON
3alUCH JAHHBIX, B MECSI, YCTAHOBIIEHHBIN MOJIb30BATEIIEM.

B crannmapTHO Bepcuu, UCTIONB3YsI BCE MPOCTPAHCTBO /I OJHOTO THUIIA apXHMBa, MOKHO 3aIlUCATh: IS
apxuBoB nukia (1-2 ukina) — 10 276 3amucei, Ui apXuBa eKEMECIIHOro — 10 166 3amuceii, a 1 apXxuBa ro-
noBOro — Makcumym 20 3amuceit. 3aBojicKasi HACTPOHKa KOH(PUTYpaIlMU apXUBa BHITJIAIUT CIEIYIOIUM 00pa-
30M:

* [uxn 1 (wacoBoit) - 6e3 3amucu,

* [luku 2 (nHeBHOM) - 148 3anucei,

* Hukn 3 (exxeMecsauHslit) - 65 3anucei,

 [ukn 4 (rogoBoit) - 12 3amucei.

B ogHOM M3 pacmmpeHHBIX BapHAHTOB, UCIOJIB3YS BCE MPOCTPAHCTBO ISl OJHOTO THITA apXHBa, MOYKHO
COXPaHUTH: 7S apxuBa nukia 1-2 — mo 1667 3amwucei, 11t eXkeMecIYHOro apxuBa TUMUT — 241 3amucek, a s
roJoBoro apxuBa — Oojee dyeMm 20 3amucei. 3aBoJickass HACTPOIKa KOH(PUTYPAIIUN apXUBa BBITJISIAT CIICTYFO-
UM 00pa3oM:

» [uxn 1 (wacoBoit) - 747 3amucei,

* [luku 2 (nHeBHOM) - 80 3amnucei,

* Hukn 3 (exxemecsaunslii) - 20 3anucei,

 [ukn 4 (rogoBoit) - 10 3anucei.

IIpumeuanne: n3MeHeHNE KOJMYECTBA 3aMKCel A JII000r0 THIA apXHBa MOJHOCTBIO CTUPAET 00IacTh na-
MSITH JUTSL PETUCTPALIMH U TIOTEPIO apXHUBHBIX JaHHBIX. ECITM BO BpeMst 3alyCcH 0TOOpaKAIOTCS 3amucH rpymm 2 u 3
Ha mucruiee, LCD-aucruieii Bo3Bpamaercst B rpynmy 1 OCHOBHBIX JaHHBIX.

Crnenyromye myHKTHI MPECTABISAIOT OMUCAHUE CTPYKTYphI 3anuceld. Kaxaas 3anuch cOaepKUT UACHTHU-
¢duKkarop, 1aTy U BpeMs 3alUCH ¥ 3HAYCHUS 111 OCHOBHBIX PErHCTPOB Terwia. J[is OTIenbHBIX IEPUOIOB 3alu-
CH B apXHB OIPEEISAIOTCS TaKXKe CpeIHEe 3HaYeHHs (TeMIepaTypa, MOLUTHOCTh U TIOTOK), T/Ie:

* CpenHue 3HAUCHUS JJIs JAaHHBIX HUKIOB 1 M 2 OCHOBaHBI HA TEKYIIUX 3HAYCHUSX,

10
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» CpenHue 3HAYCHHS IS JAaHHBIX MECSYHOTO ITUKJIA, OTPEIEISIOTCS Ha OCHOBAaHUHU CPETHETO 3HAYCHUS
nMKiIa 1 ¥ TogoBoOro MUKia — Ha OCHOBE CPEIHEro UKIa 2.

Kpome Toro, MecsiaHbIe 1 TOJOBBIC 3aIUCH COJIEPKAT MAKCUMAIbHOEC M MUHUMAJILHOE 3HAYCHHS (TeMIIe-
paTypa, MOILIHOCTh U MOTOK), a TAaK)Ke MOJIal0TCs ¢ yKa3aHWEM JaThl U BpeMeHH IpoBeaeHus. [InkoBbie 3Haue-
HUS ONIPEACIIIOTCS HA OCHOBAHHMH CPEIHEro nukia 1.

Tabnwuma 3. 3amuch apXUBHBIX JaHHBIX IS IUKIOB | U 2 (Yac u CyTKH).

THn JaHHBIX Pa3mep B OaiiTax
Howmep 3ammcu - Unenrndukamms AMR 4
JlaTa 1 BpeMs 3aImcu 5
Temno 6
O0BéM 4
HopMmaTtusHoe pabouee BpeMst 4
HenopMaTtusHoe pabouee Bpems 4
JlOTIOTHATENBLHBIN UMITYILCHBIA BXOX 1 10
JlOTIOTHATENBLHBIN UMITYIBCHBIA BXOI 2 10
JIOOIHATENBLHLINA UMITYJIBCHBIM BXO 3 10
JIOIIOJIHATENIBHBINA UMIYILCHBIN BX0JI 4 10

CpeiHssl MOIIHOCTD 33 LIMKJI 2
CpenHuii TOTOK 33 UK 2
Cpeassis TeMIeparypa Hoaauu 3a [UKII 2
2
1

CpenHss TeMreparypa 00paTKy 3a LUK
CRC mpuBeIeHHBIX BBIIIE JaHHBIX
Hroro 76

Tabnuna 4. 3anuck apXUBHBIX JaHHBIX U IMUKIOB 3 1 4 (110 MecAIaM H To1aM).

Tun JaHHBIX Pa3mep B 0aiiTax
Howmep 3ammucu - Unenrndukamms AMR 4
JlaTta 1 BpeMsl 3alucu 5
Temmto 6
O0BéM 4
HopMmarusHoe pabouee Bpemst 4
HenopmatuBHoe pabouee BpeMst 4
JlonoTHATENBLHBIN UMITYILCHBINA BXoa 1 10
J1OMOJHUTENbHBIIA UMITYJIBCHBIN BXOJ 2 10
JOMOIHUTENbHBINA UMITYJILCHBIN BX0 3 10
JIOIIOJIHATEILHBINA UMIYILCHBIN BX0J1 4 10
CpeHsist MOIIHOCTD 3a UK 2
Cpeauuii MOTOK 3a IHAKIT 2
Cpenssis TeMIieparypa Hogauy 3a LUK 2
Cpenuss Temieparypa 0OpaTKH 3a LUK 2
MaxkcuMansHas MOITHOCTE B TEYEHHE KA 2
MuHMMaNnbHAasE MOIIHOCTE BO BpEMsI IIMKJIA 2
MaxkcuMaJIbHBIM HOTOK BO BpeMs ITUKJIA 2
MuHnMaIpHBINA TOTOK BO BPEMsI ITMKJIA 2
MaxkcuMaibHasg TeMIEpaTypa IoAauyd B TEUYCHUE UK 2
MuHMMabHas TEMIIEPATYPa MOJA4YM B TEYEHHE LMK 2
MaxkcuMaibsHas TeMIEPATypa BO3BpaTa B TEUEHHE UK 2
MuHnMaIbHas TEMIIEPATYPa 00PATKU BO BPEMS IIUKIIA 2
JlaTta u BpeMsi IOSIBJIEHHS DTUX KpaliHOCTEH 32
Kon ommmtok 2
CRC npuBeJIEeHHBIX BBIIIE JJAHHBIX 1
Hroro 126

Cuérunku tera ELF-M Takke ocHaimieHbl apXWBH3allMed aBapUUHBIX COCTOSHUM (HEHUCIIPABHOCTEN).
[IpenycMOTpeHHOE MECTO JUIsl apXUBU3AIMH ABISICTCS HEM3MEHHUMBIM U €T0 pa3Mep He MOXKET KOH(PHUTypHpoO-
BaThCsl, B OTIIMYUE OT IIUKITUIECKUX apXUBOB.
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Tabsmua 5. 3anuck apXMBOB aBapUIHBIX CUTYaIHH.

THn J1aHHBIX Pa3mep B 0ajiTax
Howmep 3anucu - Unenrudukarms AMR 4
JlaTa u BpeMs 3anucu 5
Temmno 6
O0BéM 4
HopmaruBHOE pabouee BpeMs 4
HenopmarusHoe pabodee Bpems 4
JlomOTHATEALHBINA UMITYJILCHBIA BXO 1 10
JIOOTHUATENLHBIN UMITYILCHBIA BXOJ 2 10
JIOTTOTHATENBHBIN UMITYILCHBIA BXOX 3 10
JlomOTHATENLHBIN UMITYILCHBIA BX0I 4 10
Ko ommbku py 00HApYKEHUH HEMCIIPABHOCTH 2
Koz ommbku nepen oOHapykeHueM c0os 2
CRC npuBeIcHHBIX BBIIIE JJAHHBIX 1
HToro 72

2.5 I[I/ICTaHIII/IOHHOC CYUTBIBAHHC JAHHBIX

Tennocuérunku ELF-M mno3Bossttor paboTaTh ¢ KOMMYHUKAIMOHHBIMU HHTep¢eicaMu Ui TUCTaHLIU-
OHHOTO CUMTHIBAHUS W 3alIMCH JaHHBIX. biiarogaps 3ToMy npucoenHEHUIO UMITYJIbCHBIE CUTHAJIBI MTOIKITI0Ya-
IOTCS K JIOTIOJIHUTEIIbHBIM UMITYJIbCHBIM BXoJaM. JlomyckaeTcs MoAKI0YaTh TOJbKO HHTEP(ENHChl TPOU3BOJCT-
Ba «Apator POWoGaz», T.K. OHM TapaHTHUPYIOT NPABWIBHYIO Pa0OTy € TEIUIOCYETINKOM. J[aHHBIe HHTEpQEICHI
pa3MenanTcs B pa300panHoii (0e3 CHATHS IOMObI) YacTH KOPILyca, YTO HPEICTABICHO HA PUCYHKE 3.

Pucynok 3. Pazmemienne narepdetica.

HeobOxoauMele 1 MOIKITIOUSHNST HHTEP(EHCOB MPOBOJA CIEYeT MPOJIOKHUTH Yepe3 COOTBETCTBYIOIIHNE
BXO/IbI C LIEJTbI0 COXPAHEHUS TePMETHYHOCTH KOpITyca.

[Togpo6HOE onrcanue nHTEP(HENCcOB HAXOAUTCS B IOKYMEHTAaX, IPHJIaraeMbIX K HHTEpQeiicam.

Pexomenayercst mpoBoAUTH COOPKY MHTEpdEicoB KBanupuIupoBaHHBIM cepBUcoM. [ImoMOy B BHIE cep-
BHCHOW HaKJICWKH HAKJIEUBAIOT TIOCIIC TTPOBEICHHON COOPKH M 3aITyCKa.

[Tpenaratorcs uarepdeiicet M-BUS ¢ ¢pynkuumeit noakimodeHns MaKCUMaibHO YETHIPEX JTOTIOIHUTENb-
HBIX UMITYJIbCHBIX CUTHAJIOB.

Tabnuna 6
Tunsl unrepdeiicon: M-BUS IN ouT
M-BUS + 4 umnynbCHBIX BX0j1a (01) + +
M-BUS + 2 umnynbcHBIX BX0Ja + UMIYJIbCHBIN BBIXOJ (02) + + +
4 UMIYJIBCHBIX BXOJa (03) +
3 MMITYJIbCHBIX BXoJ1a + HMHyﬂLCHHﬁ BBIXOJ (04) + +
USB (M-Bus/RS232) (06)
Pazo (07)
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Peanusyercs CUMTBIBAaHUE JaHHBIX [0 MPOTOKONY TpaHcMmuccuu cormacHo PN-EN-1434-3: 2011 (M-BUS). C
eI CYMTHIBAHUS U 3aITUCH KOH(UTYPAIIMOHHBIX JAHHBIX HCIIOJIB3YETCS TOJBKO MPOrpaMMHOE o0ecTieueHue
CTOPOHHHX MPOU3BOAUTEINEH, B KOTOpOE 100aBJICH JaHHBINA BHJ cYéTuyrKa. Hibke mpencTaBieH nepevyeHp J1aH-
HBIX 10 TIPOTOKOITY coryiacHo ctanaapty PN-EN-1434-3-2011 (M-BUS):
- MOTpeOIJICHNE TerlIa;
- 00BEM U3 peoOpazoBarTens pacxo/a;
- YeThIpe JIOTOTHUTEIILHBIX UMITYJILCHBIX BXOJIa B BUJIE 00bEMA WM SHEPTHH;
- pacxo/i, MOIITHOCTh 1 MOMEHTAJIbHBIE TEMIIEPATYPHI;
- KOJI OIIHOOK;
- Bpemst paboThI 1 BpeMs paboThl ¢ OIIHNOKOH;
- TEKyIIas J1aTa.
Buumanmne!
Cpoxk cimyxObI OaTapen MUTaHUsI COKpPAIAeTCs PU YacTOW mepeadye JaHHbIX U3 TeIulocuérumnka. B cy-
Yae YacThIX 3alpOCOB (Yallle, YeM KaxJIble roryaca) 0arapes MOXKeT IPEKICBPEMEHHO pa3psauThes. B mamstu
Flash nporieccopa XxpaHUTCs KOJIMYECTBO MPOU3BEAEHHBIX UM IEpead, MO3BOJISAIOIIEEe IPOBEPUTh YaCTOTY 3a-
MEHBI JJAHHBIX TI0CJIE 3aMEHBI Pa3psHKEHHOM Oatapen. [1o cmandapmy, eciu noib3o06amens He NOMeHsem YCma-
HO8KU, Hacmpausailomcs ciedyiouue napamempuol nepeoayu UART: 2400, 8, e, 1 u cemesoti nomep 01.

2.6 UMnyJibCHBII BBIX0]

[IpenycmoTrpena koH(UTypaIs 4eTHIPEX COCTOAHUI paboThl UMITYJIBCHOT'O BBIXOJA:

- OCHOBHOE COCMOsIHUE, K020a 8bIX00 HeaKMUBHDbIIL;

- pedicum mecmuposanus, K020d 6elUUHA UMNYIbCA NPONOPYUOHANbHA 00BEMY, KOMOPbIUL usmepsiem
npeobpazosamensb pacxood;

- 8bIX00, NPONOPYUOHAILHBIL KOIUYECMB)Y Meniomvl, d KOHKPEemHo, HauMeHbulell eluiuHe, YKaA3aHHOU

na KKH,

- 8bIX00, NPONOPYUOHATILHBIU KOUYeCm8y meniomsl, a Konkpemuo, Kk 0,1 HaumeHnvuiel enuduHbl, yKa-

sannou Ha KKH.

Hmnynscel BeiBoAsTCA uepe3 Beixon CMOS. B nanbHelinem crneayeT mpuMeHATh WHTep(dechl ¢ raib-
BaHUYECKOW cenaparyeii, mpemiaraemeie «Apator POWoGaz». Dkcruryaranus HMIYJIBCHOTO BBIXO/Ia B PEKUME
TECTUPOBAHUS C YACTOTOM 10 64 HZ 3HaUMTEIHHO yBENIUYUBAET MOTPEOICHUE SHEPTUH, U B CITydae OCTOSTHHON
paboTHI B JaHHOM pekuMe OaTapest paboTaeT OKoJIo 3 JIeT.

VIMITyibCHBIHM BBIXOJT SIBISIETCS OMIIHEH, T.€. TOJKEeH OBITh yKa3aH MpHU 3aKa3e TeIoCYETUNKA.

2.7 DnekTpuyeckue nMoMexu

Temmocuérunku He TPeOYIOT CHEIHATbHOM 3alUTHl OT DJIEKTPHUECKUX MOMEX, HO cienyeT u30eraTh
BIIMSIHUS DJIEKTPOMArHUTHBIX TIOJIEH.

[IpoBoga MaTYMKOB HE MOJKHBI HAXOIUTHCS B HEMOCPEICTBEHHOW OMU30CTH C CHIIOBBIMH KaOEIsMU H
AIEKTPOOOOPYIOBAHHEM OOJIBIIION MOIITHOCTH.

IIposooda uzmepumenvHvlX 0amuUUKO8 HENb3 YONUHAMb UIU YKOPAYUEAM D!

[Ipu Hamuyuu TPOBOJIOB ISl JOTIOJHUTEIBHBIX UMITYJIBCHBIX BXOJIOB HAJl0 MPUMEHATH, BO3MOXKHO, Ca-
MbI€ KOPOTKUE COCTUHEHHSI IJIsl TACCUBHBIX UMITYJILCHBIX BBIXOOB (0€3 MOTEHIIMANa U OTKPBITHIN KOJIEKTOP).
JlnrHa mpoBoAa HE A0MKHA mpeBbmaTh 10 M, a B ciaydae HEOOXOAMMOCTH YIJTUHEHUS HAJ0 MPOBECTH 3TO Ha
JOTIOJIHUTEIBHON 3a)KUMHOM IJIAaHKE, Pa3MEIIEHHON B KOpITyCe.

[Tpu mpumenennn uaTEpdEicoB, padOTAIONUX B CUCTEME TPAHCMHUCCHH, OCOOCHHO KOTJa MPOBOJA BbI-
BOJSITCS 32 Mpeesbl 3aHus, He0OOX0UMO MPUMEHSTh CUCTEMBI JOMOIHUTENBHOMN 3aIIUTHI OT AIEKTPUYECKHX
IoMeX.

3 Pa3MmelieHue, MOHTAK U MOATOTOBKA K padoTte

3.1 O0uue TpedGoBaHUsA

Temnocuérunik ELF-M ycTanaBnuBaercs B OTalIMBaeMbIX MOMEUIEHUSX C TEMIIEPATYPO OKPYKaIOIIETro
Bo3ayxa oT +5 10 +50 °C 1 OTHOCUTENBHOM BJIAXKHOCTBIO HE Ooiiee 80 %.

K rennocuérunky momkeH ObITh obecnieueH CBOOOIHBIN JOCTYN B J1000€ BpeMs roga. MecTo ycTaHOBKH
TEII0CYETYNKA JOJHKHO TapaHTHPOBATh €ro SKCILTyaTaluio 6e3 BO3MOKHBIX MEXaHMUECKHUX TOBPEKICHUH.

[lepen MOHTaXOM TEIIOCYETYMKA HEOOXOAMMO BBITIOJIHUTH CIEAYIOIINE TPEOOBAHMS:
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- TEIUIOCYETUUK U3BJI€Yb U3 YIIAKOBOYHOM KOPOOKH HEMOCPEACTBEHHO MEPE]] €M0 MOHTAXKOM;

- IPOM3BECTH BHEIIHUN OCMOTP TEIIOCUYETYMKA (IPOBEPUTH KOMIUIEKTHOCTh IIOCTABKH, OTCYTCTBUE BH-
JUMBIX MEXAHWYECKUX TOBPEXKICHUM, HAIMYUE U LEINOCTHOCTh OTTUCKOB 3HAaKa MOBEPKH M M3TOTOBUTEISA Ha
IoMOax | B MacnopTe Npuodopa, COOTBETCTBHE 3aBOJICKMX HOMEPOB, YKa3aHHBIM B MACIIOPTE).

Ecnn tennocy€Tuynk HaxoIWiCs B yCIOBHSX, OTJIMYHBIX OT YCJIOBUHM DKCIUTyaTallMM TEIJIOCUYETUYHMKA, TO
nepes BBOAOM B SKCIUTyaTalMi0 HEOOXO0AUMO BhIIEP’KATh €r0 B YKa3aHHBIX YCIIOBHUSIX HE MEeHee 8 U.

3.2 DKemyaTandoOHHbIE OTPAHUYEHUS

He nonmyckaercsi ycTaHOBKa TEIUIOCYETUMKA B 3aTAIJIMBAEMBIX, B XOJIOAHBIX IOMELIEHUAX MIPU TEMIIEpa-
Type MeHee +5 °C U B IOMEIICHHUAX C BIIaXHOCThIO 6osee 80 %.

He pexomenayeTcs pacroyarate TEIIOCYETYMK B HEMOCPEICTBEHHOM OJIM30CTH OT AIIEKTPUUYECKHUX IIHU-
TOB WJIM MPOYUX UCTOYHHMKOB AJIEKTPOMATHUTHBIX IMOJIeH (ABUraTend, Hacochl U T.1.). Hampspk€HHOCTH Mar-
HUTHOTO TIOJISI OKOJIO TeIJIOCU€TYrKa He JobkHa npeBbimaTh 400 A/M. Heo0Xoaumo BEIEpKATh PacCTOSTHUE
1 M OT UCTOYHMKAa MarHUTHOTO MOJS 10 MECTa YCTaHOBKM TeriocuéTurka. Vcxonsmue OoT TermaocyéTunka
IIPOBOJA HE CJIEYET MPOKIIAJbIBATh MapaJUIeIbHO TOKOBeAYIIUM JuHusAM (220 B), paccrosiuue — muaumym 0,2
M.

3.3 MoHTAaXK TemJI0CUYETUYNKA

Mounrax ternocuérunka ELF-M HeoOxoaumo npousBoauTs Ha TPyOONpPOBOJE B YAOOHOM ISl CHSTHUS
MOKa3aHUH MECTe, COOTBETCTBYIOIIEM YCIIOBUSM 3KCIUTyatanud. [lo v mocie Mecra yCTaHOBKH TETUIOCUETIHKA
PEKOMEHIyeTCsl yCTaHOBUTH 3alOpHYI0 apMaTypy. [locie 3amopHoit apmarypsl nepesl MpOTOYHON YacThIO TeT-
T0CUYETYMKA PEKOMEHIYETCS YCTaHABIMBATH (DHITBTPEI.

[Tpu MOHTaXKE TEIIOCYETYMKA JOJDKHBI OBITH COOIIIO/ICHBI CIIEYIOINE 00s3aTeNIbHbIE YCIOBUS:

- YCTaHOBKY TEIUIOCUYETYMKA TPOU3BOJUTH B COOTBETCTBUU C MH(OpMAIHEH, pPa3MEIIEHHON Ha KOpITyce
Teriocy€Tynka (oJarolieM uiiu o0paTHoOM TpyOOIpoBoie);

- TEIUTIOCUETYHK JOMYCKACTCSI MOHTHPOBATh HAa TOPU3OHTAIBHBIX W Ha BEPTHUKAIBHBIX ydacTKax Tpyoo-
nposona, JKKU Beepx (ne donyckaemcs ycmanoska mennocuémuuxa KKH enu3!);

- YCTaHOBKA OCYIIECTBIISICTCS TAKUM 00pa3oM, 4TOOBI TPOTOYHAS YacTh TEIUIOCYETUNKA BCeTa Oblla 3a-
MOJHEHA BOJIOM;

- IPOTOYHAS YACTh TEIUIOCYETUNKA JIOJDKHA MOHTHPOBATHCS ¢ UCTIOIB30BAHUEM KOMIUIEKTOB PE3b0OBBIX
npucoenHUTENEH (00eCTIeUnBAIOIIUNX HEOOXOAUMBIC MTPSIMbIE YIACTKH);

- MPOTOYHAS YaCTh TETUIOCUYETUYHMKA JIOJDKHA OBITh PAcIojiOKeHa TakK, YTOOBI HampaBlieHUE, YKa3aHHOE
CTpEJKOM Ha KOpITyce MPOTOYHON YacTH, COBMAANIO C HAIIPaBJICHUEM MTOTOKA BOJBI B TPYOOIIPOBO/IE;

- repes YCTaHOBKOM TeIrIocy€Tunka TpyOonpoBol 00s13aTEIbHO MPOMBITh, YTOOBI yIaIUTh U3 HETO 3a-
TpSA3HEHHS;

- IPHUCOCMHCHUE MPOTOYHON YaCTH TEIIOCUETYHKA K TPYOOTPOBOMY C OOJBIITUM WIJIM MECHBIIUM JTHa-
METpPOM, YeM YCIOBHBIN AMAMETP CUETUYMKA, POU3BOAUTCS MIPU MTOMOIIH MEPEXOTHUKOB.

3.3.1 MonTax TepMonpeodpasoBareei

TepmonpeoOpazoBaTenn ycTaHaBIMBAIOTCS HA MOJAIOUIEM U OOpPaTHOM TPyOONpPOBOJaX B COOTBETCTBUU
C MapKUPOBKOM.

[Tonaromemy TpyOOIPOBOJY COOTBETCTBYET TepMolpeoOpa3oBaTesib C KPAaCHBIM IMIMIBIUKOM («Tropsi-
YUii»), 00paTHOMY TPyOOIPOBOY — C CHHUM HJIU YEPHBIM HMIMIIBAUKOM («XOJIOTHBINY).

Onun u3 TepmonpeoOpazoBaTesieil OCTAaBIAETCS CMOHTUPOBAHHBIM B KOPITYC TEINIOCUETYMKA B COOTBET-
CTBHMHM C UCIIOJIHEHUEM TEIIOCYETUMKA (Ha MOAAIOMIUI WK oOpaTHbIN TpyOonposox). pyroi tepmonpeolpa-
30BaTellb MOHTUPYETCS B BUHTOBOM TPOWHUK, IpeIHA3HAYEHHBIN /711 YCTAaHOBKH B TPYOOIPOBOJ, WJIM MOHTHU-
pyercs B mTynep npu momoinu nepexoaHoro nunmenss M10xR1/2 (puc. 4). TepmonpeoOpa3oBaTens mocie
MOHTa’ka JIOJKEH MepeKpblBaTh MUHUMYM JIBE TPETU IuameTpa TpydonpoBoaa. [locie MmoHTaxa Tepmornpeod-
pasoBareneil MeCTO MX YCTaHOBKU Ha TPYOOIIPOBOJIE JKENATEbHO TEIION30JIMPOBaTh. B 1ensax mpenoTsparie-
HUSl HECAHKIMOHMPOBAHHOIO BMEILATENBCTBA TEPMONpEoOpazoBaTea HEOOXOAMMO OINIOMOMpPOBATH HAaBEC-
HBIMU TUTOMOamu (puc. 5).
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Puc. 4. MonTax TepMorpeoOpa3oBaTest CONPOTUBICHHS B IITYNEPE IPH ITOMOIIH HUIIIEIS U IIIOMOHUpPOBaHHE.

Puc. 5. MoHTax Temocuérynka (MOHTaX TEPMOMETPA CONPOTHUBIICHHS B TPOHHHKE).

3.3.2 OnpoboBanue

[Tpu 3amycke TemnocuéTurnka BO U30€KaHUE MOBBIIICHHOW BUOPALIMY M THIPABIMYECKUX YIapOB 3aroJ-
HEHUE TeIJIOCYETUMKA BOAONH HEOOXOAMMO MPOM3BOAMTH IUIaBHO. Ilepen Hayamom paboOThl KpaTKOBPEMEHHBIM
MPOMYCKOM BOJBI U3 TEIUIOCUETUNKA yIAISIOT BO3AYX.

[Tocne 3ammycka BOAbI Uepe3 YCTaHOBICHHBIH TEIUIOCYETINK HEOOXOAUMO MTPOBEPHUTH:

- IJIOTHOCTh COAMHEHUHN TETNIOCUETYHNKA (HET JIM YTeUeK BObI);

- HAIMYHE PacXoa;

- QyHKIIMOHUPOBAHUE TEIIOCUETYHKA (MIPOTUCTATh TEKYIINE TaHHBIC U OIICHUTDH MPABUIBHOCTh MX MOKa-
3aHUN).

4 Texnnueckoe 00CJIy:KUBAHNE

TexHuueckoe 0OCTY>KMBAaHHE TEIUIOCYETUYMKA 3aKIIIOUAETCS B MEPUOJUYECKOM OCMOTPE BHEIIHETO CO-
CTOSIHUSI TPHOOpPa, COCTOSTHUS COSAMHEHUHN, KOHTPOJIE HAMPSDKCHUST DJIEMEHTOB IMUTAHMS.

TexHuueckoe 00CTyKUBaHUE PEKOMEHTyeTCsl TPOBOAUTH HE peke 1 pa3a B MecsIIl.

PeMOHT 1 3aMeHa 371eMEHTOB MUTAaHUS TPOU3BOJUTCS CHUIIAMU MPEATPUATHSI-U3TOTOBUTEINS WU €0 MOJ-
HOMOYHBIMU MPEACTABUTEIISIMHU.

[Ipu oTnpaBke Temaocu€TyrKka B PEMOHT U JJI TapaHTHITHON 3aMEHbl BMECTE C HUM JIOJDKHBI OBITH OT-
MIPaBJICHBI:

- MacIopT,

- aKT OCBHUETEJIbCTBOBAHUS C OMMMCAHUEM XapaKTepa HEUCIIPABHOCTH.
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Tennocuérunku ELF-M BeayT aBTOAMarHOCTUKY MyTEM CHTHAIU3AIMH KOIOB omUO0K. OTACIbHBIC KO-
JbI OH_II/I6OK BBICBCUHNBAKOTCA TOJIBKO BO BpeMH aBapI/II/I, " €CJIIn HpI/I‘-II/IHa CHUIrHajaIu3anum UMCYC3HET, KO OH_II/I6KI/I
ABTOMATHYECKU CBOJUTCS K Hymo. Hampumep, Bo BpeMsl OTKPBITHS M 3aKPBITHS Pacxojia MOTYT HPOU30HTH
THJIPABIMYECKUEC YAAPhI, KOTOPHIE CIIPOBOIMPYIOT CUTHAIU3AIUIO OMIHOKY «32» — CIIUIIKOM OOJIBIION Pacxo/l.
Ecnu curHanmsanms CBeIeTcsl K HyJIk0, HET MPUYMHBI 00pamiaTbcs B CEpBUCHYIO Ipymmy. [Ipu orcyTeTBHM pac-
X0JIa CUTHAIN3aIMs ONIHOKH «2» HEe JIOJIKHA OECIIOKOUTH. Y CIYTH CepBUCA MOHAO0ATCS TOTIa, KOTIa MPH 3a-

IIyCKE pacxojia KoJ OMNOKHU HE CBEIETCs K HyJII0. DTO 03HaYaeT HEUCIPaBHOCTh PeoOpa3oBaTess pacxoa.
Hwuxe npuBenén nepedeHb BO3MOKHBIX HEMCIIPABHOCTEM.

Tabnuua 7

HaumeHoBaHue HeHCIIPpaBHOCTEH,
BHEIIIHEE MPOSBICHUE U IOMOIHUTETb-
HBIE TTPU3HAKU

BepositHas npuunHa

MGTOI[LI YCTpaHCHUA

1. Het oroOpaxenus Ha JKK-
WHAMKATOPE (HET PeaKIiu Ha KHOTIKY)

Paspspxena nim noBpexieHa oarapes

[epenats B cepBHC MPOU3BOAUTEIIO

2. CUTHAJTU3UPYIOTCS TIOCTOSIHHBIC
omn6Oku 4 vim 8

IToBpexn€H COOTBETCTBYIOLINMN JaT-
YUK TEeMIIEPaTyphl

Ilepenats B cepBUC IPOU3BOAUTEILIO

3. Curnanusupyercs omoka 2

3aKphIT 3a0PHBIN KJIallaH

OTKpBITH KJIanaH

3acopéH BIyCKHOW (QHIIBTP Mpeodpa-
30BaTelIs pacxona

CepBuC NOCTAaBIIKKA TEIUIA JOJDKEH
YAOCTOBEPUTLCA B IPOXOJUMOCTHU N~
Taromieit Tpyosl. Eciu mpoxoanma, a
MIOTPEIIHOCTD YEPKUBAETCSI, TEILIO-
CYETUHK CIIEYET OTAATh B CEPBUC.

4. Curnanuzupyercs omuoka 16

JaTurku Temneparypsl yCTaHOBIIE-
HbI HA000POT WJIK HE NOIKJIIOYCHBI

CCpBI/IC IIOCTaBIIMKA TCILJIa JOJIKCH
IPaBUJIbHO YCTAHOBUTH JATYMKH.

5.Ilogo3penue, 4To TEMIOCYETIHK 3a-
BBIIIACT JINOO 3aHIKACT MIOKA3aHHS

3acopéH BIyCKHOW (QHIIBTP Mpeodpa-
30BaTels pacxo/ia, HelPaBUILHO yC-
TAaHOBJICHBI JaTYUKU TCMIIEPATYPhI,
KOTOPBIE 3aHIDKAIOT H3MEPEHHS,
CuéTUYMK yCTaHOBJIECH HE 110 PACXO.y.

CepBHuC NOCTABIIMKA TETJIA JOIKCH
YIOCTOBEPHUTHCS B TPOXOIUMOCTH MH-
Tarolei TpyObl U B MPaBUIBHOCTHU YC-
TAHOBKH JIaTYMKOB, B IIPOTHUBHOM CITy-
4ae BOCIOJIb30BATHCS CEPBUCOM.

5 MapkupoBKa u Ii10MOMpoBaHHe

MapkupoBKa TEII0CYETYNKA COJIEPIKHUT:

- TOBapHBIN 3HAK MPEATIPHUITUSA-U3TOTOBUTEIS;

- YCIIOBHOE 0003HAYEHHUE TEIJIOCUETUNKA,

- 3aBOJICKOM HOMED TEIJIOCUETUUKA,

- KJIaCC TOYHOCTH (MCTIOJTHEHUSI);

- IMana3oH U3MEPSIEMON TEMIIEpaTyphl;

- TMana3oH pa3HOCTH TEMIEPATYp;

- UCTIOJTHEHUE TEIUIOCYETUMKA (IUIs1 YCTAaHOBKH B TTO/IAIOIINI HIH OOpaTHBIH TPyOONpOBOX);

- 3HaK ['ocpeectpa CH;

- MaKcuMalbHOe pabouee fasnenue, Mlla;

- HOMUHAJIBHBINA Pacxos.

[TnomOupoBaHue MPOU3BOIUTCS C LI€TbI0 HEBMEIIATENbCTBA B PabOTy MOBEPEHHOIO M 3aIyLIEHHOTO B
JKCIUTyaTaIuio Terocuéruuka. st mioMOupoBaHus KOHCTPYKIMEH TEIUIOCYETUYNKA TPETYCMOTPEHBI Clie-
JYIOIE BapUAHTHIL:

- TUIOMOOM M3TOTOBUTENS 3aLIUINAETCS OT BCKPBITHSI 3JIEKTPOHHBIN OJIOK BhIYMCIUTENA (TJIoMOa B BUIE
HaKJIEWKH U3 CHeUUaNbHOM (OJIbIU, KOTOpas MpH MOMbITKE OTKJIEHBAHUS, OTPBIBACTCA B ABYX MeECTax - Ha 3a-
KPEIUISIONIEM BUHTE M Ha JIMHUK COSJIMHCHUSI OCHOBAHHUS KOPITyCca C CAMHM KOPITYCOM);

- HaBecHasl TIoM0a M3roTOBUTENS (HABEIIMBAETCs HA (PUKCUPYIOIIUI XOMYT, C TIOMOIIbI0 KOTOPOT'O CO-
EAMHSETCS DICKTPOHUKA U TIPE0Opa30oBaTENh pacxo/ia);

- MJIOMOOH PHEProcHa0KaIoIIe OpraHU3aluu — MECTa COeIMHEHHsI Mpeodpa3oBareist pacxonua ¢ Tpy-
OOIMPOBOJIOM W MECTa MOHTaka TepMOIIpeoOpa3zoBaTeseii COMPOTUBIIEHUS B TPyOOIIPOBO/I.
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6 YnakoBka

Tennocuérunk ynakoBbIBaeTCsl B KOpOOKY u3 rodpokaprona. JlokyMeHTanus Ha TEIIOCUETUYUK repMme-
THUYHO YHAKOBBIBAETCA B MAKET M3 MOJUATWICHOBOW WM MOJUBUHUIXJIOpUIHON TIEHKU no ['OCT 10354 u
MOMEIIAETCS B YIIAKOBOYHYIO KOPOOKY TETIOCYETUHUKA.

7 TpancnmopTUpOBaHHE U XPAHEHHE

TerutocyéTurk B yIaKOBKE HPEANPUATHI-U3TOTOBUTEINS JOITYCKACTCsl TPAHCIIOPTHPOBATh Ha JIFOObIC pac-
CTOSIHUSI TIPH COOJIFOJICHUH TIPAaBWJI, YTBEPKIACHHBIX TPAHCIIOPTHHIMA MUHHCTEPCTBAMH, M HPH COOJIIOJCHUH
CIIETYIOIINX TPEOOBAHUI:

- TPAHCIIOPTHPOBAHUE 110 JKEJIE3HOW TOPOre JOIDKHO MPOU3BOJUTHCS B KPBITHIX YHCTHIX BaroHax;

- MIPH MEPEBO3KE OTKPHITHIM aBTOTPAHCIIOPTOM SIIUKU C TMPHUOOpaMHU JOJDKHBI ObITh MOKPBITH OpE3eH-
TOM,;

- IIPH NIEPEBO3KE BO3AYILIHBIM TPAHCIIOPTOM SIIIUKHU ¢ TPUOOPAMH JTOJDKHBI pa3MeIaThCsl B TePMETHYHBIX
OTaIUINBACMBIX OTCEKaX;

- IPY TIEPEBO3KE BOJAHBIM TPAHCIIOPTOM SIIIUKHU ¢ IPUOOpAMHU JIOJIKHBI Pa3MEIaThCs B TPIOME.

B momenieHun a1t XpaHeHHs HE TOJDKHO OBITh IbUIH, APOB KHUCIIOT M IIEJI0YCH, arpeCCHBHBIX Ta30B U
APYTHX BPEIHBIX MPUMECEH, BBI3BIBAIOLINX KOPPOZUIO H3/ICITHH.

PaccTaHOBKa M KpeIUICHHE SIIMKOB C M3JCIUSIMU Ha TPAHCIIOPTHBIX CPEICTBaX JOJDKHBI 00ECIIeUnBATh
YCTOWYHMBOE MOJ0KEHHE TIPU CKIIAUPOBAHUH U B ITyTH, OTCYTCTBUE CMEIICHUI U yIapOB JAPYT O Apyra.

VYcnoBust XpaHeHHs 7Sl 3aKOHCEPBUPOBAHHBIX M YIIaKOBAHHBIX M3EIHIA JOIDKHBI COOTBETCTBOBATh yC-
noBusiM xpanenus 3 mo FOCT 15150-69.

ToBapoconpoBoAUTEbHAS U IKCILTyaTallMOHHAs TOKYMEHTAIIHS XPAHSITCSl BMECTE C IPUOOpaMHu.

8 IloBepka

[Ipu BBITyCKE U3 MPOU3BOACTBA BCE TEIUIOCUETUYUKHU [TOABEPratOTCs IEPBUYHON MOBEPKE.

Ileproanyueckoii NOBEpKE MOABEPTAIOTCS TEIVIOCYETUNKH, HAXOJAIINECS B DKCILTyaTal[1H.

ITpy HeCaHKIIMOHMPOBAHHOM BCKPBITUH U MPH 3aMeHe OaTapen TeIUIoCUETUUK M0/IBEpraeTcs BHEOUEpeI-
HOU MOBEPKE.

IToBepka Terutocuérunka mpoBoauTcs mo JokyMeHTy «Temmocuérunku ELF-M. Meronuka moBepku
MIT 4218-020-15141855», yrBepxnéanomy ['TI CU OT'VII « BHUMMCy.

Medsicnoeepounwiit unmepean — 6 1em.

9 I'apanTHiiHbIE 00513aTEILCTBA

[IpennpusTre-u3roToBUTENb TAPAaHTUPYET COOTBETCTBUE TEIIOCUETUNKOB TEXHUUYECKUM YCIOBUSAM U Ha-
CTOSIIIIEMY PYKOBOJCTBY IO JKCIUTyaTallud MpU COONIONEHUH YCIOBUHM XpaHEHUs, TPAaHCIOPTUPOBAHMS, MOH-
Ta)ka U SKCILTyaTaliu.

["apaHTuitHBIA CpOK JKCIUTyaTaliMu — | roa co aHS mpojaxu. Jlara mpopaxu — mo c4€r-gakType
AO «TemnoBomomMep».

B Teuenue rapaHTHHHOTO CpoKa NMPOU3BOAMTENb OECIUIATHO ycTpaHseT NedeKThl mpubdopa MyTéM ero
PEMOHTA UJTU 3aMEHbI Je(eKTHHIX YacTell 1 MaTepraloB Ha HOBbIE IIPH YCJIOBHH, YTO Je(PEKT BO3SHUK 10 BUHE
IIPOU3BOIUTEIIA.

["apanTHs yrpaunBaercs, €Clid TEIUIOCYETUNK PEMOHTHUPOBAJICS WM MOAU(PUIIMPOBAJICS MIEPCOHATIOM, HE
MMEIOIIUM TMOJTHOMOYMHA OT IPOU3BOIUTENS, a TAKKE Ha MPUOOPHI C HAPYIIEHHBIMU TNIOMOAMH U3TOTOBUTEIIS.

["apanTHs He pacnpocTpaHseTcs Ha MPUOOPHI ¢ eheKTaMU UM HEUCTIPABHOCTSMHU, BbI3BAHHBIMHU:

- BO3/ICMCTBUEM OKpYKAIOIEel cpeibl (JI05K/Ib, CHET, MOJIHUSA U T.II.) WK HACTYIJICHHEM (hOpPC-MaKOPHBIX
o0cTosTensCTB (TI0Kap, HABOAHCHHUE, 3eMJIETPSICEHUE U JIP.);

- HecOOJII0IEHUEeM MPaBWJI TPAHCHOPTUPOBKH U YCIOBHM XpaHEHHsI, TEXHUYECKUX TpeOOBaHMIA MO pas-
MEIICHUIO U SKCILTyaTaluu 000py10BaHUS;

- HEeNpPaBWIbHBIMH JCUCTBUSAMH OOCITY)KHBAIOIIETO MEepCcoHala, NCIOIb30BaHUEM MPHOOpa HE MO Ha3Ha-
YEeHHI0, HApYUICHUEM MPaBUJI XPAHEHHU s, HECOOIIOIEHNEeM HHCTPYKIUI 1O SKCILTyaTaluu.

Kpowme Toro, rapantust He pacpOCTPaHAETCs IIPU:

- pazpymienuu JKKU cuérurka BciieicTBUE BO3ACHCTBUS TeMIEpaTypbl Huxe Munyc 25 °C;

- cIe1ax MEXaHNYEeCKOro, TEPMUUYECKOT0 WM APYTroro BO3AEHCTBHS Ha BHYTPEHHUX YacTAX CUETUUKA,
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- OTCYTCTBHUH IaCMOPTa Ha TEIUIOCUYETIHK, IPEIOCTABIIIEMBINA B PEMOHT.
Ilpubop, nepedasaemulii 014 2apaAHMUIIHO20 PEMOHMA, 00J1HCEH ObIMb OUUUieH Om 3acpA3HeHull!

10 CBenenus 00 U3roToBHUTEIE

MaroroButens: AO «TennoBogomep»

Anpec: 141002, MockoBckast 00:1., T. Mertumy, yi. Konmakosa, 1. 2, k. 14, oduc 2.
Temn. / daxc: 8 (495) 150-38-16

Ten. rexunyeckoi nmoaaepxku: 8 (495) 150-38-16

E-mail: secret@teplovodomer.ru

http://www.teplovodomer.ru

11 CBenenus o pexkjgaManusax

N3rotoButens He MPUHUMACT PEKIAMAIIMH, €CJIA TETUIOCUYETYHK BBIIIEN U3 CTPOS 10 BUHE MOTPEOUTENS
13-32 HEMPaBWIILHOW DKCIUTyaTallid U HECOOJIOACHUS yKa3aHH, PUBEACHHBIX B «PyKOBOJICTBE 1O 3KCILTya-
TalMW», a TAK)KE HAPYIICHUS YCIOBHIA TPAHCIIOPTUPOBAHUSI TPAHCITIOPTHBIMH OPTaHU3aAIHSIMH.

ITo Bcem BompocaM, CBS3aHHBIM C Ka4eCTBOM TEIUIOCYETUMKOB, TAPAHTHHHOIO M IMOCIErapaHTHHHOIO
PEMOHTA, CIIeAyeT O0paMaThLCs 10 aApecy:

141002, Mockoeéckasn 06a., 2. Motmuuwu, yn. Konnakoea, 0. 2, k. 14, ogpuc 2, AO «Tennosooomep»

Ten. / ghaxc: 8 (495) 150-38-16

Ten. mexnuueckou noooeprcku. 8 (495) 150-38-16

http://www.teplovodomer.ru
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IIpuioxenune A. OTodpaskeHne NapaMeTpoB Ipyni B 0a30BOM pexuMe.
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Hpnnomem/le B. BoicBeuuBaHue B NMOpsSI/IKEe TECTUPOBAHUA U Ka.]'ll/lﬁlJOBKl/I.
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Ipuaoxenune C. BoicBeunBaHue TaHHBIX, 3aPErHCTPUPOBAHHBIX B IUKJIAX 3 U 4.
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TAPAHTHHHBIH TAJIOH AO « TEILT OBO/IOMEP»
(495) 150-38-16; 141002, Mockoeéckas 00a., 2. Metmuwu, yn. Koanakosa, 0. 2

TanoH Ha 2apaHMuUUHbIU PeMOHM

3aBomackoii Ne

Tun TermtocuéTunka

Mara Beimycka " " 20 T. [ara nocnenneit nopepku " " 20 r.

[Tokazanus TEIOCUETINKA Jara nponaxwn " " 20 T.

I'apanTus — S Jer.

M.II.

Buumanue! 'apanTus Ha TEIUIOCUETYMK MPEAOCTABISIETCS] HA OCHOBaHUU pasnena 9 "PykoBoactsa mo skcruryatanuu'. Termnocuér-
YUK IPUHUMAETCS B TAPAaHTUMHBII PEMOHT TOJIBKO IIPU HAJIMYUU CBUETENbCTBA O IIOBEPKE.

1 .Ilpuunna pexnamanuii (xapakTep HEUCTIPABHOCTH)

2 .Braanenernr
T'opon Temn. ( )

3. MecTo yCTaHOBKH TerutocyéTynka (ToaBai, opuc, HHON THIT IIOMEIICHNs )

KnumaTtnueckne ycinoBus B MECTE YCTaHOBKHU TEIIOCYETYHKA: TEMIIEP. BO3TyXa °C, BIIQXKHOCTb %
4. IlpocTpaHCTBEHHOE PACIIOJIOKEHHE TEIIIOCUETIMKA BOABI (TOPU30HTAIBHOE, BEPTHKAIBLHOE)

5. Jlata BBO/1a y3J1a yueTa B SKCIUTyaTalHIO « » 20 r.

Pa3znen 3aka3umnka 3anmoianni: ©.11.0. ITonmuce

JIOMKHOCTH Jara 3anmonHenus " " 20 T.

IIpumeuanue:

[IpencraButens rpymnmsl ceppuca O.N.0O. [Toanuce

Jara 3amomHeHus " " 20 T.

22



